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1. Introduction

This Focused Remedia Investigation (FRI) report has been developed for submittdl to the New

Y ork State Department of Environmental Conservation (NY SDEC) to provide documentation

and a description of the procedures and findings from remedia investigation activities conducted

at the East 173" Street former manufactured gas plant (MGP) site located in the Borough of the
Bronx, New York. Theremedid investigation of the Steis under the management of

Consolidated Edison Company of New Y ork (Con Edison). The former MGP was once owned
and operated by one of Con Edison’s predecessor companies, the Northern Union Gas Company.
The steis currently owned by the City of New York. GEI Consultants, Inc. (GEI) has prepared
this FRI report under contract to Con Edison.

The FRI report has been developed in accordance with the Voluntary Cleanup Agreement

(VCA), dated August 15, 2002, Index #02-0003-02-08, between Con Edison and the NY SDEC.
The investigation described in this report was conducted pursuant to the NY SDEC-approved
Work Plan titled Focused Remedial Investigation Work Plan, East 173" Street Works Former
Manufactured Gas Plant Ste (GEI, May 2002) and recommendations received from severd
Bronx community stakeholders. Investigation activities were conducted by Con Edison from

June 2002 through August 2002.

1.1 Purpose of Report
The primary objectives of the FRI were to:

» Locate the subsurface remnants of any MGP structures or other structures thet may exist
in Starlight Park and that might be associated with waste source aress or serve as
preferentid pathways for the migration of MGP waste or other contamination

= Characterize potentid MGP impacts in Starlight Park’ s soil and groundwater, and Bronx
River sediment

= Characterize site-specific geology and hydrology

= Ddineate the laterd and vertica extent of potentid MGP waste impacts in the oil,
groundwater, and sediment

The godls of the FRI were to confirm the presence of any former MGP structures, hazardous
waste or contamination, and to provide data to be used to determine whether the Site potentially
poses a sgnificant threat to public hedlth and the environment. These gods are consistent with
those of the NY SDEC’ s comprehensive remedia investigation process.

@ GEl Consultants, Inc. 1
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1.2 Report Organization

The procedures and findings of the FRI activities, presented in this FRI report, are organized into
nine sections. Following thisintroduction, Section 2 presents the site background, including
physica setting, Ste ownership, and operationd higtory. The investigation methods used to
collect, andyze, and present the remedid investigation data are discussed in Section 3. The
geologic and hydrologic characterization of the Steis discussed in Section 4. Section 5 provides
an identification of potential source areas and Section 6 presents the nature and extent of MGP
contaminants. Section 7 discusses contaminant fate and transport and Section 8 presents an
evauation of potential exposure pathways and receptors for compounds associated with the
former MGP. Section 9 presents summary and conclusions, and Section 10 provides
recommended further actions. Section 11 isareferencelist. A Ste history report, remedia
investigation technica procedures, boring and test pit logs, community ar sampling results,
laboratory andytica results and data usability reports, tida survey results, and photographic
documentation are included in Appendices A through G, respectively.

(l) GEl Consultants, Inc.
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2. Site Background

This section provides a description of the Site setting, demography and land use, surface features,
and the Ste operationd and ownership history. A portion of the site background presented in
this section was excerpted from the Site history report provided in Appendix A.

2.1 Property Description

The East 173" Street Works former MGP site is located between the Sheridan Expressway and
the Bronx River in the neighborhood of West Farms, Borough of the Bronx, New York. The
location of the steisillugrated in Figure 1, taken from a portion of the United States Geologica
Survey (USGS) Topographic Map of the Central Park, New Y ork, the New Jersey Quadrangle,
and the FHushing, New Y ork Quadrangle. The Steisdefined asal land occupied by former
MGP operations and formerly owned by Con Edison or a Con Edison predecessor company.

Recordsindicate that the former MGP site occupied asingle parcel of land that is currently
owned by The City of New York, and is operated by the New Y ork City Department of Parks
and Recrestion (Parks Department). The site islocated within Starlight Park, a part of the Bronx
River Park. The former MGP steislocated in the middle portion of Starlight Park and was
goproximately 3 acresin 9ze. Starlight Park isabout 7.3 acresin size, and is currently
designated by the Bronx Assessor’ s Office as Block 03019 Lot 0100.

The dite is bordered to the west by the Sheridan Expressway, West Farms Road, and
indugtrial/commercia properties. The northwestern portion of the Ste is currently occupied by
the access and travel lanes of the Sheridan Expressway. The northeastern portion of the Siteis
asphdt, and the southwestern portion of the siteis aformer playing field which has been stripped
of topsoil. A chain-link fence is present along the western portion of the Ste. Congtruction
trailers and equipment are located on the northeastern portion of the site, on the pavement. A
chan-link fence surroundsthisarea. Figure 2 isasite layout map showing these features.

The New Y ork State Department of Transportation (NY SDOT) has sarted arehabilitation
project for the Sheridan Expressway (located adjacent to and west of Starlight Park), which
includes the ingalation of an improved drainage system for the expressway. The future Ste
congtruction activities planned by NY SDOT and the Parks Department include the use of
sections of Starlight Park as rights-of-way (ROW) for sorm drains from the Sheridan
Expressway to outfalls located dong the Bronx River. NY SDOT has begun the ingtdlation of
storm-drain catch basins and manholes and some of the connecting laterd piping under Sarlight
Park. The Parks Department is planning a multiuse facility for the Ste that will include ball
fidds, aboathouse, ariver walk, and other features. The renovation is part of a greenway being

@ GEl Consultants, Inc. 3
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built dong the Bronx River that borders the ste to the eest. The remova of topsoil from the
southern portion of the Site was part of this rehabilitation project. The NY SDOT stockpiled the
topsoil onSitein anticipation of its reuse as soil cover for the park.

The project excavation work being conducted by the NY SDOT and its contractors in Starlight
Park has been shut down due to the FRI activities being conducted at the Site.

2.2 Physical Setting and Demography

The steislocated in the centra section of the Bronx on the west Sde of the Bronx River, and
south of the Cross Bronx Expressway. The Bronx covers an area of approximately 42 square
miles, and has an estimated population of 1,332,650 (NY C Department of City Planning, 2000
Census Summary). The Steiszoned R7-1, agenerd residentid didrict.

Industria/manufacturing properties are located west of the Site, across the Sheridan Expressway
and West Farms Road. Asphdt pavement and handba|l courts of Starlight Park are located north
of the dte. Vacant land and the Sheridan Expressway are located further north of the site. The
Bronx River abuts the eastern property boundary, with vacant land and a railroad ROW further
eadt of the Ste. Residentia properties are located beyond the railroad to the east.
Industrid/commercid properties, the Bronx River, and vacant land are located further to the
south of the 9te. Two figures that show the Site and adjoining land uses, and an agrid

photograph of the site and vicinity are included in the site history report in Appendix A.

An eectronic database search was conducted to estimate the residentia population within a0.25-
mile radius of the Ste boundaries. The estimated population within a 0.25-mile radius of the Ste
(based on 1990 U.S. Census data) is 10,342 people.

2.3 Climate

The climate in the Borough of the Bronx is characterized as humid, modified continenta, and
typicaly exhibits warm summers and moderately cold winters. Prevalling westerly winds
typicaly result in weather changes every few days. Indicators of climatology at the site were
obtained from published data collected at Central Park, New Y ork (10 miles southwest of the
gte). Climatologica normas from 1961 to 1990 are summarized below.

= Minimum temperaure: -2°F

=  Maximum temperaure: 104° F

=  Mean annud precipitation: 47.2 inches
= Mean annud snow fdl: 23.1inches

The highest temperatures commonly occur in the months of July and Augugt, and the lowest
temperatures frequently occur in the months of January and February. The highest daily mean

(l) GEl Consultants, Inc.
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precipitation events are frequently observed in the spring. Snowfdl occurs predominantly from
December through March.

2.4 Surface Features

The topography of the steisrdatively flat and is goproximatdy 20 feet above mean sealeve
(MSL). In February of 2002, renovations to Starlight Park were started. As part of this
renovation, approximately 2 feet of topsoil on the southern portion of the park was scraped and
stockpiled within the park. The Bronx River abuts the eastern side of the Site, is at an devation
of gpproximately 2 feet above MSL (i.e., approximately 18 feet below the ground surface [bgs]
of the park), and flows south. Theriver istidaly influenced and exhibits both ebb and flood
flow components. The net flow of the river isto the south toward the East River. The River
bottom, in the areaidentified as“mud flat” on Figure 3, is partidly exposed during low tides. A
welr (shalow dam) controls the water elevation upsiream of the site. A steep bank is located
aong the entire eastern and southern sides of the Site and separates the rdatively flat land surface
of the park from the river channd. A stone-constructed river channel isin place aong the entire
portion of theriver that borders the park property. A water outflow was observed at low tide on
the west Sde of theriver, in the area of the mud flat, at the base of the stone-constructed
riverbank. The channd of the Bronx River was rerouted in the late 1950s around the same time
that Starlight Park was congtructed and the Sheridan Expressway was built. The current and
former location of theriver isillustrated on Figure 3. A photograph looking downstream
showing the Bronx River, the weir, and a portion of the congtructed stone river channel is
included in Appendix G.

2.5 Site Ownership History

The ownership higtory of the Site was obtained from the Bronx Assessor’s Office, a57-year
chain-of-title search (1945 through 2002) and a reference book titled, Consolidated Gas
Company of New York A History. These records indicate that past Site property owners have
included the following.

= City of New York (1945 to present)

» Consolidated Edison Company (1936 to 1945)

» Consolidated Gas Company of New Y ork (1910 to 1936)

= Northern Gas Light Company and Northern Union Gas Company (1878 to 1910)
= Suburban Gas Lighting Company (1871 to 1878)

»  Westchester County Gas Lighting Company (1859 to 1871)

(l) GEl Consultants, Inc.
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2.6 Past Site Operations

The higtory of the Ste was compiled from available atlas maps, USGS topographic maps,
Sanborn maps, historic photographs, editions of Brown’s Directory of American Gas Companies
(Brown'’s Directory), and other historical records.

The East 173" Street Works former MGP site is located in the West Farms section of the Bronx.
In the mid- 19th century, the Town of West Farms was part of the 24" Ward of Westchester
County. In 1874, New Y ork City annexed the land west of the Bronx River, which included
West Farms. Thefirgt gas franchise (right to produce and distribute gas) was granted to Robert
Campbdl and Company by the Town of West Farmsin March 1859. It can be assumed that
before 1859 there was no manufacturing of gasin the Town of West Farms. In November 1859,
Campbe| assgned his gas franchise from the Town of West Farms to the Westchester County
Gas Lighting Company. Twelve yearslater, in 1871, the Westchester County Gas Lighting
Company assigned its franchise rights for the West Farms portion of the 24™ Ward to the
Suburban Gas Lighting Company. Suburban changed its name to Northern Gas Light Company
in June 1878. On November 16, 1897, the Northern Union Gas Company acquired al assets and
property of the Northern Gas Light Company, including the East 1739 Street Works. By 1910,
the Consolidated Gas Company of New Y ork was a Con Edison subsidiary. In 1936, the
Northern Union Gas Company was merged with and into Con Edison.

Records reviewed do not indicate when the first gas plant was built at East 173" Street. The
oldest map depicting the MGP was the 1893 Bromley Atlas of the 23" and 24" Wards of New
York. This atlas depicts asingle U-shaped building and one gas holder on ste. The Bronx River
wrapped around the eastern and southern sides of the Site, and an embayment was located on the
western side of the site. Review of Brown'’ s Directory, Sanborn maps, and historic photographs
for the gte in the 1890s indicate that Significant plant expansion took place during thistime

period. By 1897, the plant included aretort house, another gas house, purifier houses, storage
buildings, and an eectric light plant. Two aboveground naphtha storage tanks were located

north dong the river next to the dectric light plant. The presence of the ngphtha tanks confirms
the use of a petroleum feed stock in the gas making process. The presence of naphtha tanks
sgnaed a change in technology from cod gasto carbureted water gas. Also, three gas holders
are depicted. Sanborn maps show that the embayment on the western portion of the Site was
realigned between 1901 and 1915. A composite map of the location of historic MGP structures
isshown in Figure 3. From 1897 illugrations taken from The Great North Sde, or Borough of
the Bronx, it is clear that the two smdler holders on the western portion of the site were double-
lift types with subsurface water sed tanks. The holder |ocated furthest north on the site had a
capacity of 75,000 cubic feet. The capacity of the centraly located holder is estimated to have
been 60,000 cubic feet. The 1897 illudtrations are included in the site history report (Appendix
A). Thelargest holder on the northeastern portion of the site (130,400 cubic feet) was built with
an above-grade water sedl tank.

(l) GEl Consultants, Inc. 6
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According to Brown's Directory, the earliest plant was acod gas processfacility. By 1899, two
different gas manufacturing processes were used (i.e., cod and Wilkinson). Wilkinson was a
type of water gas process that manufactured gas in asingle shel machine. According to New

Y ork State Public Service Commission reports, the cod gas equipment at the plant was
withdrawn from service around 1901. In 1906, the entire plant used the Lowe carbureted water
gas process, atriple shell machine. Based on Brown'’s Directory, it appears that by 1912 the
plant had ceased gas manufacturing operations. Thisis confirmed by the 1915 Sanborn map,
which indicates that the plant was idle and used only for gas Storage.

Public Service Commission Reports suggest that the East 173" Street facility was used asa
standby plant until 1923. 1n 1924 the 130,400 cubic foot holder and 60,000 cubic foot holder
were taken down and the buildings were partidly removed. Thisis confirmed by a 1924 aerid
photograph of the plant grounds, which isincluded in the site history report (Appendix A). A set
of 1943 photographs confirms that sometime prior to 1943, the 75,000 cubic foot holder was
taken down.

Con Edison used the Ste as a storage facility and vehicle garages until it was sold to the City of
New York in December 1945. The 1950 Sanborn map shows two gasoline underground storage
tanks (USTs) on the east-centra portion of the Site. The plant buildings remained until they were
taken down in the 1950s. Starlight Park was reportedly constructed by the City of New York in
the late 1950s, around the same time that the Bronx River was rechanneled and the Sheridan
Expresswvay was buiilt.

(l) GEl Consultants, Inc.
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3. Methods of Remedial Investigation

The East 173" Street Works FRI was conducted from June to August 2002. Table 1 presents
the dates that each phase of the FRI was conducted, the primary objectives of each phase, and
asummary of the field activities that occurred during each phase. These Stefidd activities
were completed in accordance with the Focused Remedial Investigation Work Plan, East
173" Street Works Former Manufactured Gas Plant Site, prepared by GEI, dated May 21,
2002. Additiona site investigation tasks (i.e., sediment sampling) were conducted in

response to recommendations from severa Bronx community stakeholders.

An integrated investigation of the Site geology and hydrology, soil, sediment, and
groundwater chemistry alowed identification of potentia contaminant source areas, and the
nature and extent of contaminants released to the environment as aresult of former MGP
operdions. A vaiety of investigatory methods were utilized to collect, andyze, and present
the data. The field methods and sample types collected in the study are presented in Table 2.
The methods used to conduct the FRI are summarized in this section. A detaled description
of the technica procedures used in the FRI is presented in the above- mentioned work plan.
A detailed description of the technical procedures used during FRI activities that are not
presented in the work plan (e.g., tidal survey) are presented in Appendix B.

3.1 Available Data

Avallable geologic, hydrologic, and physiographic data for Borough of the Bronx, New Y ork
were reviewed prior to conducting the FRI activities. Much of this information was obtained
from scientific publications and a database search conducted by Environmenta Data
Resources, Inc. (EDR). Thisinformation was collected during the historical research
conducted from March to May 2002. The data were compiled and are presented in the Ste
history report in Appendix A. Thereviewed information provides a preliminary
understanding of the sSite geology, groundwater hydrology, and site physiography.

A review of historica maps, photographs, MGP production records, property records, and
public records provided information about the ownership and operationa history of the Site
(presented in Section 2 of this report), aswell asland use and potentia receptors. The
following records were reviewed as part of this East 173 Street FRI.

Property Records

=  Bronx Assessor’s Office Records
= Chan-of-Title Records — 1945 through 2002

@ GEl Consultants, Inc. 8
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= City Directories— 1940 through 2000
= Con Edison Red Egtate Department Records
= Consolidated Gas Company of New York A History, Frederick L. Callins, 1934

Database Search/Public Records

» EDR Radius Map with GeoCheck? , Environmental Data Resources, Inc., March 14,
2002

= EDR Off-gte Receptor Report, Environmenta Data Resources, Inc., April 4, 2002

= EDR-City Directory Abstract, Environmental Data Resources, Inc., April 8, 2002

= NYSDEC

Production Data

= Brown’s Directory data— 1887 through 1965

= Moody's Analyses of Public Utilities and Industrials — 1914 through 1945
= New York Sate Public Service Commission Reports

Maps and Plans

= Atlasof the City of New York, G.W. Bromley & Company, 1893

= Atlasof New York and Vicinity, F.W. Beers, 1868

=  Bronx Tax Assessor's Map — Block 3019, Lot 100

= New York City Open Accessible Space Information System (OASIS)

= New York City Zoning Map-3d

=  Proposed Utility Plans, State of New Y ork Department of Transportation, undated

= Sanborn Fire Insurance Maps — 1896, 1901, 1915, 1950, 1978, 1981, 1985, 1989,
1993, 1996

»  United States Geologica Survey Topographic Maps— 7.5 Minute Series Centra
Park, New Y ork, New Jersey Quadrangle — 1956, 1966, 1979, 1995, 1999

Photographs

= The Great North Sde, or Borough of The Bronx, North Side Board of Trade, 1897
illugretions

= City of New York Board of Estimate and Apportionment, Office of Chief Engineer,
Jduly 1, 1924, Fairchild Aerid Commerce Corporation aeria photographs

= 1924 and 1943 photographs provided by Con Edison

(l) GEl Consultants, Inc.
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3.2 Geologic Data

Geologic investigatory methods included test pit excavations, surface-soil sampling from
exigting stockpiles, subsurface-soil borings, and sediment grab sampling. The sampling
location rationde is provided in Table 3 for each of the geologic investigation methods
performed. Borehole drilling and test pit excavations were used to collect samplesin
unconsolidated materias and bedrock for visua characterization of the lithology and
digribution of geologic materid at the Ste and areas surrounding the Ste. Each test pit,
boring, and sample collected during the FRI program was logged. Site-specific geologic
characterization data were interpreted for the following.

= |dentification of former MGP structures (potential source arees)

= Corrdation of sratigraphic units between borings and test pits

= |dentification of zones of potentialy high and/or low hydraulic conductivity

= |dentification and characterization of bedrock (e.g., fracture dendity, top of bedrock
surface)

= Continuity of petrographic/textura features such as sorting and Sze digtribution in
specific dratigraphic units

A summary of each of these methodsis provided below. Sample collection and andysis
techniques are discussed in subsection 3.4 (Chemica Data).

3.2.1 Test Pit Excavations

Thirty-six test pits (see Table 3) were excavated at the East 173" Street Works site. Test pits
were excavated with a backhoe having a maximum reach of approximately 16 feet. Test pits
were excavated to the water table (ranging from 5 to 16 feet) or to greatest depth possible.
Ted pit excavation locations, illugtrated in Figure 4, were chosen to identify former MGP
structures and source areas based on the historica information presented in Section 2 of this
FRI report. Additiona test pit locations were chosen to determine the extent of potential

lateral impacts outsde the boundaries of the Ste and in the area of proposed storm drain
culverts, outfdls, and treetment chamber (i.e., vortex). Test pit locations were refined during
the test pit program based on field observations.

3.2.2 Surface-Soil Sampling

Surface-soil samples were collected from 11 locations (Stkpilel-SE, SW, NW, NE, and
Stkpile2-T1 through T7) in the two existing surface-soil stockpiles. Surface soilswere
excavated and stockpiled by NY SDOT prior to FRI activities. The surface-s0il locations,
illustrated on Figure 4, were determined using systematic grid coordinates to ensure a
complete characterization of the stockpiled surface soils. A backhoe excavated trenchesin
the two stockpiles, to expose the soil insde the stockpile. Grab and composite soil samples
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were collected from each of the 11 trench locations (22 samples were collected for andlyss)
in accordance with NY SDEC STARS Memo #1 Petroleum-Contaminated Soil Guidance
Policy (August 1992).

3.2.3 Borehole Drilling and Core Collection

Thirty-one subsurface-soil borings were drilled at the Site and surrounding park property.
Eight of the 31 borings were finished as groundwater monitoring wels (identified by “MW”
in Figure4). The remaining 23 borings were identified by “SB” in Figure 4.

All borings (SB-1 through SB-21) and degp monitoring wells (MW-1D through MW-4D)
were advanced through overburden soils to the competent bedrock surface. The shdlow
monitoring wells (MW- 1S through MW-4S) were advanced to a depth of 16 feet below
grade. Soil borings and monitoring wells were drilled using continuous-flight, hollow-stem
augers. Continuous soil samples were collected from each boring during drilling usng a
solit-spoon sampler. Borings penetrating the former gas holder bottoms (SB-2 and SB-4)
were advanced using multiple casing and mud rotary methods. The use of multiple casing
drilling and mud rotary techniques diminated the risk of dense nonagueous phase liquid
(DNAPL) migration during drilling by isolating shalow contaminated zones (i.e., contents of
holder) from deeper zones (i.e., zones beneath the holder).

The competent bedrock surface was identified by auger refusd (i.e., verticad advancement at
arate lessthan 1 foot per 1/4 hour) and/or split-spoon refusd (i.e., Split-spoon penetration of
less than 6 inches for 50 blow counts, using a 140-pound hammer faling 30 inches); and/or
bedrock core drilling.

An HQ Core Sampler, fitted with a diamond cutting-shoe, was used to collect continuous
bedrock core samples for lithologic and structura characterization from borings SB-5, SB-9,
SB-11, SB-12, SB-17, and SB-18. The 23 borings not completed as monitoring wells were
backfilled with cement- bentonite grout upon completion.

3.2.4 Sediment Sampling

Nine sediment samples (SED-1 through SED-9) were collected for chemicd andyssfrom
selected reaches of the Bronx River (i.e., upstream of the Site, dong the eastern sSide of the
gte, and downstream of the site). The sediment samples were discrete samples biased toward
aress of potentia contamination (e.g., visible sheen) and collected using a stainless-sted

hand auger and aremote sampler. The sediment samples were collected from the sediment
surface to 1 foot below the sediment surface. The nine sediment sample locations are
illudrated in Figure 4.
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3.3 Hydrologic Data

Hydrologic data were collected from monitoring wells and piezometers indalled on site.
Hydrologic characterization data were interpreted for the following.

= |dentification of the aguifers
=  Determination of horizonta and vertica groundwater flow directions on Site
= Deeminaion of tidd influences on groundwater flow

3.3.1 Groundwater Monitoring Well and Piezometer Installation

Eight groundwater monitoring wells and two piezometers were ingdled during FRI
activities. Thewdl locations areillugtrated on Figure 4. Table 4 presents asummary of the
monitoring wells and piezometer congruction details. The monitoring wells were placed at
locations and depths to characterize site hydrology and to determine impacts to overburden
groundweter. The wdl location rationde is summarized in Table 3. Subsequent to
monitoring well ingdlation, al wells were developed to restore the natural permesbility of
the formation in the vicinity of the wdll and to remove st and clay to provide turbid-free
groundwater samples. The piezometers were only used for measurements of hydraulic head
and were not developed. Well development records are provided in Appendix C.

3.3.2 Identification of the Groundwater Aquifer

Identification of the aquifer in overburden deposits was essentid to the design of the
groundwater monitoring network and development of the conceptua site modd. The
presence of an overburden aguifer was established during drilling and hydrogeologic
characterization activities.

3.3.3 Establishing Groundwater Flow Directions

Static water eevations in monitoring wells, piezometers, and the Bronx River were measured
twice during FRI activities. These measurements were used to determine horizontal and
vertical groundweter flow gradients at the Ste.

The procedure for Water-Level Measurement Collection is provided in Appendix B. Surface
water level measurements of the Bronx River were collected from two gauging sations
edtablished aong the river (RG-1 and RG-2). The locations of the gauging Sations are
illustrated in Figure 4. River gauge RG-2 islocated on the downriver sde of the weir.
Water-level measurements collected from wells screened in smilar sratigraphic horizons
(shdlow and deep) were used to construct water table surface contour maps.

GEI conducted atidda influence study during the weeks of July 29, 2002 and August 4, 2002
to determine if fluctuations in the Bronx River are affecting the groundwater flow benesth
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the gte. Two fixed points dong the bank of the Bronx River adjacent to the park were
chosen astidd monitoring stations for the study and were surveyed at the same time asthe
monitoring wells and piezometers. In-Stu mini- Troll® and Solingt levelogger® pressure
transducers were used to monitor groundwater eevations in selected monitoring wells and
two monitoring sations in the Bronx River. Groundwater measurements were recorded for
aminimum of 72 hours and incdluded severd complete tidd cycles.

3.4 Chemical Data

Chemicd data were collected to identify specific contaminant concentrations throughout
those media potentially impacted by MGP operations. Chemica data were generated from
samples collected from surface soils, subsurface soils, sediment, groundwater, and
investigation derived waste (IDW).

The number of samples collected, the analyses conducted, and the fied quality
assurance/qudity control (QA/QC) samples are summarized in Table 5. All sampleswere
andyzed by Scil.ab of Weymouth, Massachusetts.

3.4.1 Air Monitoring

In accordance with NY SDEC and New Y ork State Department of Hedlth (NY SDOH)
requirements, a Community Air Monitoring Plan (CAMP) was implemented &t the Site
during test pit excavation and soil boring inddlation activities. The objective of the CAMP
was to provide a measure of protection for the downwind community (i.e., off-site receptors,
including residences and businesses and on-Ste workers not involved with Ste activities)
from potentid airborne contaminant releases as adirect result of dte activities.

Redl-time air monitoring ations were set up downwind and upwind of the work area. The
downwind station was used to measure potentid airborne contaminants leaving the ste
during the Ste investigation. The upwind station measured background air qudity datain the
vicinity of the Ste. Wind direction was determined by flagging polesingaled on ste.

Volatile organic compounds (VOCs) were measured using a flame ionization detector (FID)
and particulate dust was measured usng aMinlRAM ™ PM-10 particulate meter. Response
levels were programmed in the meters which were connected to ayellow strobe light to dert
dte workers that targeted compounds in the ambient air had exceeded response levels. The
VOC and Particulate Monitoring, Response Leves, and Actions are presented as follows.

(l) GEl Consultants, Inc.
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Air Monitoring Response Levels and Actions

Response Level Actions
VOCs
>5 ppm above =  Temporarily halt work activities
background for 15- = Continue monitoring
minute average = If VOC levels decrease (per instantaneous readings) below 5 ppm over back

ground, work activities can resume

Persistent levels >5 = Halt work activities
ppm over background = Identify source of vapors
<25 ppm =  Corrective action to abate emissions
= Continue monitoring
= Resume work activities if VOC levels 200 feet downwind of the property
boundary or half the distance to the nearest potential receptor is <5 ppm for a
15-minute average
= If VOC levels are >25 ppm at the perimeter of the work area, activities must be
shut down
Particulate
>100 mcg/m3 above = Apply dust suppression
background for 15- =  Continue monitoring
minute average or =  Continue work if downwind PM-10 particulate levels are <150 mcg/m3 above
visual dust observed upwind levels and no visual dust leaving site
leaving the site
>150 mcg/m3 above Stop work

Re-evaluate activities

Continue monitoring

Continue work if downwind PM-10 particulate levels are <150 mcg/m3 above
upwind levels and no visual dust leaving site

background for 15-
minute average

Sources:
New York State Department of Health Community Air Monitoring Plan, June 20, 2000.
New York State Department of Environmental Conservation Division Technical and Administrative
Guidance Memorandum - Fugitive Dust Suppression and Particulate Monitoring Program at Inactive
Hazardous Waste Sites, October 27, 1989.

All VOC and particul ate data were recorded continuoudy during work activities and
downloaded to the project computer at the end of the day. All monitoring datais stored
electronically in spreadsheets and databases.  Air monitoring results are presented in
Appendix D.

Records of meteorologica conditions, equipment maintenance, and caibration records were
aso maintained.

3.4.2 Surface-Soil Sampling and Analysis

Eleven surface-soil samples were collected from the two stockpiles (see Figure 4) and were
laboratory anayzed for VOCs and semivolatile organic compounds (SVOCs), target andyte
list (TAL) metas, and cyanide. Samples collected for VOC andysis were collected in
accordance with EPA Method 5035. Surface-soil chemicd data are presented in Section 6
(Nature and Extent of MGP Contamination ) of this report.
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3.4.3 Subsurface-Soil Sampling and Analysis

One to three subsurface-soil samples were collected for |aboratory anadyss from each of the
boring and monitoring well locations illustrated in Figure 4. Subsurface-soil andytica

samples were not collected from the piezometers. Subsurface-soil samples were collected for
laboratory analyss from the most heavily impacted soil interva (based on visud, olfactory,
and PID observations), from asoil interval that underlies the most impacted area, and from
soil above the most impacted area. 1f no impacted soils were detected in a boring, one
sample was collected at the water table interface and one at or near the interface of the
bedrock. Sampleswere analyzed for VOCs, SVOCs, TAL metdls, and cyanide.

In addition, subsurface-soil samples were collected from the test pits and analyzed for VOCs,
SVOCs, TAL metds, and cyanide. Soil samples collected for VOC andysis were collected
and preserved in accordance with EPA Method 5035. Subsurface-soil chemical data are
presented in Section 6 of this report.

3.4.4 Sediment Sampling and Analysis

Sediment sample locations included areas adjacent to the former MGP site and areas adjacent
to the park (upstream and downstream of the Site). The sediment samples were collected
using aganless-sted hand auger and aremote sampler. The remote sampler was only used
to collect sediment from locations of the river that were not accessible using the hand auger.
The sampling was conducted during low tide when there wasllittle or no current.

Sediment samples were andyzed for VOCs, SVOCs, TAL metals, and cyanide. Samples
were collected for VOC andysisin accordance with EPA Method 5035. Sediment chemica
data are presented in Section 6 of this report.

3.4.5 Groundwater Sampling and Analysis

Monitoring wells were sampled two weeks after ingtalation and development were
completed as part of groundwater characterization. The sampling technique minimized stress
of the aquifer using low flow pumping ratesin order to provide representative water samples
with minimd dterations to water chemistry. The anaytica results were used to assessthe
effect of the former MGP operations on groundwater quaity. Groundwater samples were
analyzed for VOCs, SVOCs, TAL metasand cyanide. Groundwater chemical dataare
presented in Section 6 of this report.
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3.4.6 Investigation-Derived Waste Characterization and Disposal

IDW generated during the FRI activities conssted of: (1) liquids generated by cleaning of
excavaing, sampling and drilling equipment, groundwater generated during drilling and
development of monitoring wells, and purging of monitoring wells prior to groundweter
sampling; and (2) soils generated during test pit excavations and the ingtdlation of borings
and monitoring wells. Theliquid IDW were tored in 55-gdlon drums. Soil wastes were
gtored in covered rolloffs.

The liquid and soil wastes generated during the FRI were characterized to ensure proper
disposal of these materids. Approximately 1,000 galons of wastewater and 200 cubic yards
of soil cuttings were generated during the FRI activities. Prior to disposd, soil cuttings were
anayzed for VOCs, toxicity characteristic leaching procedure (TCLP) benzene, SV OCs, and
TCLP SVOCs. Wastewater was anayzed for VOCs, SVOCs, TAL metals, and cyanide.
Soil cuttings were trangported off ste (to Casie Protank of Franklinville, New Jersey) and
treated at athermal desorption facility. Wastewater was transported off site (by Chemical
Waste Disposal of Astoria, New Y ork) and disposed of at a wastewater treatment facility.

3.5 Survey

A ste survey was performed during FRI activities by a GEI New Y ork-licensed surveyor to
obtain information necessary for production of a composite base map that accurately
illugtrates the locations and eevations of surface-soil samples, sediment samples, test pits,
borings, monitoring wells, river gauges, and other pertinent features (e.g., Siream channd,
topography). Locations and eevations are referenced to Global Positioning Systems (GPS)
obsarvations. The GPS Datum is 2.43 feet below the Nationa Geodetic Vertical Datum 1929
(NGVD 1929).

3.6 Quality Assurance/Quality Control

QA/QC protocols and procedures were performed to ensure the accuracy, precision, and
completeness of dl chemica data collected during FRI activities. QA/QC protocols and
procedures were completed in accordance with the NY SDEC approved Quality Assurance
Pan submitted as part of the FRI work plan.

3.6.1 Sample Quality Assurance/Quality Control

QA/QC samples were collected during each phase of sampling in order to evauate the
vdidity of the sampling, decontamination, and andytica methods used during the site
investigation. QA/QC samples collected during field sampling activities included trip
blanks, duplicates, and field blanks (i.e., equipment rinsates). Table 5 summarizesthe
number and types of QA/QC samples collected for each sample media. Field duplicates
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consigted of two split samples from the same source, analyzed by the |aboratory as separate
samples. The laboratory was not aware of duplicate samples. This precaution alowed GEI
to verify the laboratory reproducibility of andytica data. Field blanks (i.e., equipment

rinsate blanks) were used to monitor the adequacy of field equipment decontamination
procedures that were employed to prevent cross-contamination from one sampling location to
another sample location. Trip blanks were used to monitor possible sources of contamination
from sample transport and Sorage.

Samples submitted to Scilab for andytica characterization were evauated and reported by
the laboratory according to New Y ork State Analytica Services Protocol (NY SASP) as
defined in Methodologies 95-1 (VOCs), 95-2 (SVOCs), and 6000/7000 Series (Inorganics).
Scilab provided afull data evaluation package in accordance with Category B deliverable
requirements. Additional data validation was performed by GEI based on the following
documents.

= USEPA Contract Laboratory Program for Organic Data Review, EPA 540/R-99-008
(October 1999)

=  USEPA Contract Laboratory Program for Inorganic Data Review, EPA 540/R-94-
013 (February 1994)

Data usability was conducted based on the following parameters.

» Presarvation and Technica Holding Times
= Cdibration Veification Results

=  Blanks

= Surrogate Recoveries

= Matrix Spike/Matrix Spike Duplicates

* Hed Duplicates

= Laboratory Fortified Blank Recovery

Copies of the data usability reports are provided in Appendix E. Data quaifiers used in the
presentation of the andytica results are included with the reports.

A gdandard system of sample identification was used to alow samplesto be tracked in field
notes, chain-of-custody forms, and laboratory reports. The identification system isas
follows.

Exanples ~ SPMW- 4S
SP SB-8 (6-8)
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Where: SP = Starlight Park (site identification)
MW:- 4S = Monitoring Well No. 4 location. 'S’ refersto the shallow aquifer
wherethe well is screened and “D” refers to the deep aguifer wherethewdl is

screened
SB-8 = Boring No. 8 location

(6-8) = sample depth in feet (not used for groundwater)

3.6.2 Record Keeping and Documentation

The following specific documents were incorporated into the record keeping procedure.

Document

Purpose

Site Field Logs

Issued to each field member with a control
number. These logs were the principal

document for recording field data

Chain-of-Custody Record

To track the possession of all samples from field
to laboratory

Accident Report, Daily First Aid Report, Employer’s
First Report of Injury, and OSHA 300 Forms.

Data sheets attached to the HASP used to
document accidents occurring at the site during

site characterization activities.
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4. Geologic and Hydrologic
Characterization

Geologic, hydrologic, and chemica characterization data identified in Section 3 provide
detailed information for the evauation of the geology, identification of specific contaminant
concentrations throughout soil, sediment, and groundwater media, and potentia pathway's of
groundwater migration and contaminant transport. The interpreted site- gpecific geology and
hydrology data were compared to the broad modd of existing loca and regiond dataand are
incorporated into a conceptual mode that describes the physical characterigtics of the site. A
discusson of the geologic and hydrologic interpretations is presented in this section. The
interpretations of these data are supplemented with data tables, geologic cross-sections,
contour maps, and a site topographic map. Interpretations of the chemica data are presented
in Section 6.

4.1 Geographic Setting

The topographic setting of the East 173" Street Works siteisillustrated in Figure 1, taken
from a portion of the USGS topographic map for the area. As depicted by Figure 1, the Ste
is located on the western sSide of the Bronx River within the Bronx River Basin. Inthe area
of the gte, the Bronx River drainage basin runs north/south and is surrounded by ridges and
valeysto the west and hummaocky terrain east of the Ste. The Bronx River dischargesto the
East River, located approximately 2 miles south of the Site.

4.2 Regional Soils

A prdiminary understanding of surficia soils present in Bronx County was obtained from a
review of the Bedrock and Engineering Geologic Maps of Bronx County and Parts of New
York and Queens Counties, New York, published by the United States Department of the
Interior, USGS. The natura surficia materia in Bronx County is predominantly glacid till

that conssts of amixture of clay, slt, sand, gravel, and boulders. Freshwater and tidd marsh
deposits, conggting predominantly of organic silt and clay, commonly overliethe glacid

deposits. Theglacia deposits are commonly underlain by bedrock. Miscellaneous

(artificid) fill depogitsin the Bronx contain mixtures of glacia soil, riprap (i.e., large blocks

of rubble rock), building-demolition rubble (e.g., glass, wood, brick and concrete), and

cinders.

Information on thefill depodts present on the Site and surrounding park property was
obtained from areview of the Reconnaissance Soil Survey of the Boroughs of New York City,
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to be published by the United States Department of Agriculture (USDA), Natura Resources
Consarvation Service (NRCS). Soilsin the area of the Site belong to the LaGuardia and
Ebbets Series il classification and consist of very deep, well-drained soils with moderate
permegbility. These soils occur in and near mgjor urbanized areas of New Y ork City and are
formed from congtruction debris intermingled with anthrotransported soil materias. Fill
materias ranges in thickness from gpproximately 3.3 to 6.7 feet. The transported
construction debris may include pieces of plagtic, glass, rubber, bricks, lumber, asphdlt, cod
ash, unburned cod, gypsum board, concrete, and sted. LaGuardia Soils contained grester
than 35% of trangported construction debris. Ebbets Soils contain between 10% and 35% of
trangported congtruction debris. The transported natura soil materid may originate from any
geologic depogt ranging from till, outwash, dluvium, coasta plain sediments, or resduum,
usudly from aloca source.

4.3 Regional Geology

The East 173" Street Works site islocated in the southern end of the Manhattan Prong in
southeastern New Y ork. The Manhattan Prong is one of two southwest extensions of the
New England Uplands Physiographic Province of the Northern Appalachians. The
Manhattan Prong is aregion of low, rolling eongated ridges and vdleysthat are underlain by
metamorphic rocks of Proterozoic and Early Paleozoic ages. The NE-SW-trending ridge-
and-valey morphology present in the western part of the Bronx (i.e., west of the Bronx
River) is derived from areas of resstant rock and the deep weathering and erosion of the
rock. In the eastern Bronx, exposures of bedrock are rare and elongated hills (trending
NNW-SSE) are composed of glacial deposits and former swamps or marshes that have been
atificdly filled due to urban development. The structuresin the rocks of the Manhattan
Prong are related to plate-tectonic activity. The rocks of the Manhattan Prong were
metamorphosed primarily during the Taconic Orogeny (circa 500 million years ago).

Figure 5 isageologic map of a portion of the Bronx in New York City. The bedrock
geology of the East 173 Street site consists entirely of metamorphic schist of the Hartland
Formation. The Hartland Formation is Middle Ordovician to Middie Cambrian in age and
congsts predominately of muscovite-biotite quartz schist that includes some gneiss,
pegmatite, and hornblende amphibolite members. The rocks of the Hartland Formation are
inferred to represent deep-water oceanic sediments and interlayered volcanic rocks that have
been subjected to severd periods of deformation (e.g., folding and faulting). Rocksin the
east Bronx, including the Hartland Formation, form a series of tight isoclina northeadt-
griking folds. Faults found in the region indude high-angle norma and reverse faults and
low-angle thrugt faults. The mapped faults nearest to the site include the NW- SE-trending
Mosholu Fault (located gpproximately ¥2-mile northeast of the site) and the NE-SW-trending
Cameron’'s Line Thrust Fault (located approximately 1 mile west of the Site). The age of the
faulting in this region may range from the late Middle Ordovician (Hal, 1968a, Zen, 1967) to
the Triassic (Rodgers, 1967).
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The landscape in southeastern New Y ork has been subjected to glaciation severd times
during the Pleistocene Epoch (circa 1.8 million to 8,000 years ago). Glacid overburden
deposits found in the area of the Ste were derived amost entirely from Late Wisconsinan
glaciation that incorporated and transported large quantities of rock and soil. The
Wisconsinan glacier retreated from New Y ork State about 12,000 years ago. Postglacial
processes have reshaped the landforms of New Y ork only moderately, mainly along
floodplains of streams (e.g., dluvid overburden depositsmarsh). Much of the origina
drainage and stream/shore line configuration of the 18" century no longer exists, due to
atificd filling.

4.4 Site-Specific Geology

Overburden deposits and bedrock of the East 173 Street site are classified into five main
gratigrgphic units (1) fill; (2) MGP-erafill/former soil horizon; (3) organic-rich dluvid
marsh deposits; (4) glacial deposits, and (5) competent bedrock of the Hartland Formation.
The dratigraphic sequence congsts predominantly of competent bedrock overlain by glacid
deposits. A layer of organic rich dluvia marsh deposits overlies the glacid deposits. MGP-
erafill and ahigtoricd soil horizon overlie the dluvid marsh depodits. Fll deposits overlie
the historic MGP soil horizon. Thefill is capped with alayer of asphdt pavement in the
northern portion of the site and topsoil on the southern portion of the Site. Important
characterigtics of each of the Stratigraphic units are discussed below. The dratigraphy of the
steisillugtrated on Figures 6 and 7 (Geologic Cross-Sections A-A' and B-B'). Thelocation
of each cross-section is presented in Figure 4.

4.4.1 Competent Bedrock

Competent bedrock was encountered in 16 borings drilled on site and in nine borings drilled
outside the site and within the boundary of the park. The competent bedrock in these areas
consgts predominantly of muscovite-biotite schist with some quartzrich zones. This rock
type is consgtent with the lithology of the Hartland Formation.

Bedrock eevations near the site ranged from above the ground surface at bedrock outcrops
southwest of the site across the Sheridan Expressway, to 39 ft bgs at the southeastern site
boundary. The bedrock contours for the Site are presented on Figure 8. The contour map
illustrates that glacia and aluvid processes have shaped the bedrock surface. The bedrock
surface dips predominantly in a south- southeastern direction toward the former location of
the Bronx River. The bedrock surface on the southern side of the former river channel (i.e,
the sde opposite the Site) dips to the northwest.

Rock Quality Designation (RQD) measurements collected from bedrock core holes SB-5
(38-43 ft bgs), SB-9 (30-35 ft bgs), SB-11 (37.5-42.5 ft bgs), SB-12 (26.5-31.5 ft bgs), SB-13
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(24-29 ft bgs), SB-15 (36-41 ft bgs), SB-16 (28.5-33.5 ft bgs), SB-17 (29.5-34.5 ft bgs), and
SB-18 (22.5-27.5 ft bgs) provide an indication of the fracture intensity. One bedrock core
sample was collected from the bedrock surface to 5 feet below the bedrock surface. The

RQD numbers for the core samples range from 52% to 100% (see boring logsin Appendix

C). Thehigher RQD numbers are indicative of more competent rock. In generd, the lower
RQD numbers (indicating more broken rock) are more frequent in the area of the former and
current Bronx River, with rock quality becoming more competent in the centrd and
northwestern portions of the site.

4.4.2 Glacial Deposits

The glacia deposits are sratigraphicaly located between the overlying organic-rich dluvid
marsh deposits and the underlying competent bedrock. The glacia deposits differ
ggnificantly from the overlying dluvid marsh deposits. The glacid depogits congst
predominantly of poorly sorted, dense silt to coarse gravel. Evidence of reworking of the
glacid depodts (i.e., dratification) by fluvid processes was observed in split-spoon samples.
The glacid depodits at the Site are thin to absent dong most of the southeastern boundary of
the ste (near the present river channel) and in the area of the former river channdl. Inthese
aress, dluvid deposits commonly overlie the bedrock surface.

4.4.3 Alluvial Marsh Deposits

Thedluvid marsh deposits overlie the glacid deposts. Thedluvid unit conssts
predominantly of freshwater tidd marsh deposits containing organic matter bonded by a
matrix of sand, organic slt and clay. These dluviad marsh deposits are identified as peet in
many of the boring logs. Thetida marsh deposits range in thickness from gpproximately
15.5 ft near the southeastern site boundary (near the Bronx River) to lessthan 6.5 feet near
the northwestern site property boundary. Thetidal marsh deposits are absent in the areas of
the ste in which the subsurface holders were constructed (i.e., the marsh deposits were most
likely excavated during holder congtruction). In the areas of the subsurface holders, MGP fill
directly overlies glacid deposits. Thetida marsh deposits are dso absent in the area of the
former Bronx River channd.

444 MGP-EraFill

Fill from the former MGP is present immediately above the tidd marsh deposits. The MGP
horizon ranges in thickness from approximately 20 feet near the northwestern site boundary
(near the subsurface holders) to less than 5 feet near the southwestern site property boundary
(near the eastern bank of the former river channdl). In some aress of the Site, the MGP-era
fill unit conssts predominantly of moderately well-sorted, fine to coarse sand with variable
percentages of brick, coal and ash materid. Thetop of thisunit is believed to represent the
former land surface during the operations of the MGP.
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445 Post-MGP Fill (Urban Fill)

Urban fill deposits overlie the MGP-erafill horizon. The urban fill conssts predominantly of
fine to medium sand with varying percentages of sit, coarse sand, grave, blast rock, brick
pieces, ash and other fill materids. These urban fill deposits belong to the LaGuardiaand
Ebbets Series soil classfication (see subsection 4.2, Regiond Soils). Thefill deposit is
lateraly continuous across the Site and ranges in thickness from approximeately 3 ft in the
southwestern portion of the Site to more than 25 ft in the former area of the Bronx River.
This urban fill was placed on the Ste and surrounding area after the MGP was shut down and
MGP structures were removed, most likely during the congtruction of the park and
surrounding roadways in the 1950s. The urban fill is covered by asphat on the northern
portion of the ste. The southern portion of the Steisthe location of the former playing fidd
that was recently stripped of topsoil. The southern portion of the Site is presently being used
as atemporary staging areafor soils excavated from the Sheridan Expressvay.

45 Subsurface Features

Test pit excavations were used to identify exigting, or the remnants of, MGP subsurface
dructures. The test pit excavation depths were limited by the reach of the backhoe
(approximatdy 15 ft) and the depth of the water table. As previoudy mentioned, the urban
fill depogts (placed subsequent to the operation of the MGP) ranged in thickness from
approximately 3 ft on site to more than 25 ft in the former area of the Bronx River.
Therefore, most backhoe excavations located outside the former river channd trenched
though the entire thickness of the former MGP-erafill and into the uppermost portion of the
marsh depodits. The test pit locations are illustrated on Figure 4.

Test pit logs are provided in Appendix C. A concrete dab was encountered at a depth of 3 ft
bgsin TP-1. Thedabismog likely thefloor of the retort house. Test pits TP-2 and TP-3
uncovered a portion of a subsurface holder rim at adepth of approximately 6 feet bgs. Test
pit TP-4 uncovered a holder rim of a second subsurface holder at a depth of approximately 6
feet. The holder rims are congtructed of brick and are approximately 18 inchesthick. A
concrete dab was encountered at a depth of 4.6 feet in test pit TP-6 and adepth of 4.1 feet in
TP-7. Thisdab was mogt likely the foundation for the former above-grade holder. Test pits
TP-9C and TP- 27A, excavated in the area of the former Bronx River channdl, encountered a
concrete dab and timbers most likely associated with the former river bulkhead that was part
of the former MGP waterfront. This bulkhead is shown in historica photographs in the site
history report in Appendix A. The bulkhead was encountered at 5 ft bgsin TP-9C and at 6 ft
bgsin TP-27A. A brick wall was uncovered a a depth of 5to 12 ft bgsin test pit TP-12A.
Thiswdl may be aretaining wal for the former river embayment. Test pits TP-9B, TP-9C,
and TP-29 each contained massive blast rock that was imported to the Site (i.e., blast rock
was used to fill the former river channd). Test pits TP-16 and TP-28 uncovered a concrete
dab at 4.5 ft bgs and 5.4 ft bgs, respectively. Thisdab is most likely the floor of the former
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storage building. Cast iron pipe, most likely associated with former MGP operations, was
encountered at depths greater than 8 ft bgsin test pits TP-13 and TP-14. Many of the test pits
contained building debris (e.g., brick, wood, wire) most likely associated with the razing of

the MGP and subsequent filling of the Site.

The bottom of each of the two subsurface water-seal holders was encountered during the
drilling of severd borings (SB-2, SB-2A, SB-4, and SB-4A). Borings B-2 and B-2A
encountered the bottom of the 75,000 cu ft subsurface holder at a depth of 25 ft bgs. Borings
B-4 and B-4A encountered the bottom of the 60,000 cu. ft. subsurface holder at a depth of 22
ft bgs. Boring SB-12 encountered schist fill and void space that may be associated with the
blast rock fill observed in the former river channd.

4.6 Regional Surface Water Hydrology

Surface water in the Borough of the Bronx County occursin lakes and streams. The Bronx
River flows southward across the Bronx and drains the Bronx River Basn. The Bronx River
Basin isaminor drainage divide between the Long Idand Sound Drainage Basins and the
Eadt River and itstributaries. The Bronx River basan watershed is approximately 56 square
miles (US Army Corps of Engineers, 2002). The Bronx River discharges directly into the
East River, located approximately 2 miles southeast of the Ste. The Bronx River isfed by
overland runoff and/or diffuse flow from an overburden aquifer. The base flow of theriver,
which isthe sustained flow between flood events, is provided by groundwater. The presence
of large impervious areas of urbanization resultsin pesk runoff from storms that may be two
to four times that of undeveloped areas (Lazaro, 1979). These surface waters are subject to a
large amount of pollution from street refuse, such as anima droppings, leaves, dugt, and
indugtria spills (Baskerville, 1992). The site-specific flow of groundwater from the
overburden aquifer to the Bronx River and the tiddl influence of the river are discussed in
detall in subsection 4.8. The Bronx River has been classified as Class | Sdline Surface
Watersby NYSDEC. Class| waters are suitable for secondary contact recrestion and
fishing. Thesewaters shal be suitable for fish propagation and survival.

4.6.1 Regional Surface and Groundwater Quality

Surface water and groundwater samples from the Bronx and western Queens Counties were
analyzed as part of a geologic study conducted by the USGS (Baskerville, 1992). These
water quality results are summarized in Table 6. Two of the samples were collected from the
Bronx River and were andyzed for dkadinity, pH and inorganic compounds.

According to the andyticd results of two samples, surface water from the Bronx River is
basic, exhibiting pH values of 7.28 and 9.1 standard units. Sodium concentrations of 30 and
580 mg/l and chloride concentrations of 90 and 3,300 mg/l were detected. Surface water
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samples exhibited potassum concentrations of 2 and 40 mg/l and sulfate concentrations of 35
and 440 mg/l. Iron concentrations ranged from 0.09 to 0.9 mg/l.

Severd trace elements were detected in the surface waters of the Bronx and Queens Counties
at concentrations raging from <0.01 to 0.72 mg/l. Trace elements included cobdlt,

chromium, lithium, manganese, molybdenum, nickel, phosphorus, lead, tin, thallium, and
vanadium.

4.7 Regional Groundwater Hydrology

4.7.1 Hydrogeology

Generd information about the hydrogeology in the area of the site was known prior to
conducting the FRI. Hydrogeologic literature for New Y ork City indicated that groundwater
in the area moves predominantly from recharge areas to nearby vdleys, where it typicaly
dischargesto the mgor rivers. Groundwater recharge is primarily from infiltration of
precipitation, and minor amounts of water enter the groundwater system through lesking
water mains, sewers, and sanitary disposal systems. Groundwater occurs predominantly
under unconfined conditions in overburden, and confined and unconfined conditionsin
fractured bedrock.

4.7.2 Groundwater Use Survey

A prdiminary groundwater use survey was conducted to identify potential receptors and to
determine if the aquifer beneath and downgradient of the Site is used for public purposes.
Information on public and private water supply wells (resdentid and industrid) within a 1-
mile radius of the Site was obtained from multiple sources. An dectronic database records
search from EDR, which included information from the USGS, Federd Reporting Data
System (FRDS) Public Water Supply System, and the New Y ork State Database, was
completed.

Groundwater in the Borough of the Bronx is used only for industry and has not been
withdrawn for public water supply since 1905 (Perlmutter and Arnow, 1953). Potable water
used in the Bronx is obtained entirely from the New Y ork City water supply system. No
public or private wells were identified within 1 mile of the Ste. The NY SDEC groundwater
classfication for the Steis Class GA Fresh Groundwaters.

4.8 Site-Specific Groundwater Hydrogeology

Site-specific groundwater hydrogeol ogic characterization was conducted within the Site
property boundary and within the park boundary to provide specific hydrologic data on the
ste and surrounding area, and to determine how the Site hydrology fit into the broad regiond
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groundwater hydrogeologic modd. Specifically, the hydrogeol ogic characterization data
were used to (1) characterize the geology of the overburden aguifer; (2) define locd
groundwater flow in the overburden; and (3) determine the influence of the Bronx River on
groundwater flow. A detailed description of the Site-specific hydrogeologic characterization
is presented in this section. Table 4 presents a summary of the monitoring wells ingtaled for
gte characterization, and includes well identification, depth, elevations, screened interval,
and annuler fills. Monitoring well locations are illugtrated on Figure 4.

4.8.1 Characterization of the Overburden Aquifer

The overburden aquifer at the site is unconfined and present within the glacid and dluvid
marsh geologic units. The overburden aguifer extends into the MGP-erafill unit in the area
of the subsurface holders. The competent bedrock surface defines the base of the overburden
aquifer. The spatid digtribution of each of these Stratigraphic unitsis presented on Figure 6
(geologic cross-section A-A') and Figure 7 (geologic cross-section B-B'). Cross-section A-
A' is oriented north- south across the park property. Cross-section B-B' begins at the west-
central property boundary, traverses the site, and ends a the Bronx River. This orientation is
roughly pardld to the direction of groundwater flow in the overburden aquifer. As

illugtrated in the cross sections, the dluvid and glacid dratigraphic units characterize the
overburden aquifer. The dluvia marsh unit is lateraly continuous across most of the Site.

The marsh deposits were absent only in the northwestern side of the Sitein the area of the
subsurface holders. The glacid unit isdso laterdly continuous across most of the ste. The
glacid unit wasthin or aosent in some areas adjacent to the former and current Bronx River
channd, where dluvia deposits directly overlie competent bedrock.

Bedrock cores drilled on site and within the park property encountered a competent bedrock
geologic unit underlying the glacid unit that does not appear to be water bearing. This unit
may act as a confining layer between the overburden and bedrock aquifers.

4.8.2 Groundwater Flow Within the Overburden Aquifer

The depth to groundwater and the groundwater eevations measured in August 2002 for the
overburden aquifer areliged in Table 7. The groundwater level within the overburden
aquifer ranges from approximately 12.5 to15 feet bgs. Figures 9A through 9D illudtrate the
water table surface contours and groundwater flow direction within the overburden aquifer a
the park for the two groundwater level measurement events. Groundwater measurements
collected from wells screened in Smilar dratigrgphic horizons and smilar depths were used
to determine the groundwaeter flow directions. Severa nests of wellswere ingtdled to
evauate vertical hydraulic gradients of the overburden aquifer. Well nests are screened at
the following groundwater bearing overburden intervas.

= MGP-eafill anddluvid marsh units
=  Glagd unit
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Figures 6 and 7 (geologic-cross sections) illustrate the verticd difference between the water
bearing units, the screen intervals, and groundwater eevations measured on August 23, 2002
for three of the four well nests located on the park property. The wdl nests are located in the
northern portion of the park (MW- 1 series), the centra part of the site (MW-2 series), the
northeastern corner of the site (MW-3 series), and the southeastern corner of the site (MW-4
seies).

The groundwater flow directions shown in Figures 9A and 9B were collected using shalow
wells screened in the MGP-erafill and dluvid marsh deposits. Theriver eevation upriver of
the weir (collected from RG-2) was aso used to calculate shalow groundwater contours on
Figure 9B. The water-level measurements collected from piezometer PZ-2 were not used in
the congtruction of the water table contour maps due to the piezometer’ s anomaloudy low
water-level devation and the uncertainty of the dratigraphic unit in which this piezometer is
screened. Asillugtrated by the groundwater flow direction maps, groundwater within the
overburden aguifer flowsin a southerly direction toward the Bronx River. The average
horizontal hydraulic gradient across the site is 0.006 ft/ft (based on August 1 and August 23,
2002 measurements).

The groundwater flow directions shown in Figures 9C and 9D were collected usng deep
wells screened in the glacid unit. Groundweter levels measured from degp monitoring well
MW-2D, screened in the marsh unit, were not used to cdculate deep groundwater flow
directions.

During the development of each well, observations of groundwater recharge indicate that the
wells screened in the glacia unit have a greater rate of recharge than wells screened in the
dluvid marsh unit.

4.8.3 Tidal Survey

A tidd survey was performed a the Stein August 2002. During the survey, water levels
were monitored continuoudy at two locations in the Bronx River (Riverl and River2), three
shdlow overburden wels (MW-1S, MW-2S, and MW-4S), and two deep overburden wells
(MW-1D and MW-4D) for aminimum of 72 hours. Riverl was located upstream of the
welr, adjacent to monitoring well series MW-3. River 2 was |located downstream of the weir.
The pressure transducer used to measure water levelsin monitoring wel MW-4D
mafunctioned during this 72-hour tidal survey. Therefore, the water levelsin MW-4D were
monitored for 72 hours after the 72-hour period in which the other wells were monitored.
Shdlow overburden wells were typicaly inddled no greater than 16 feet bgs and were
screened across the water table in MGP-erafill and the marsh deposits. Excepting
monitoring well MW-2D, deep overburden wells were screened in the glacid unit that
underlies the marsh deposits. Tidal survey data are compiled in Appendix F.
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Thetida survey data from MW-4S (located approximately 20 feet from the river) indicates
that the water level in MW-4Sistiddly influenced (maximum fluctuations of 0.509 feet).
The water level in monitoring well MW-2S (located approximately halfway between the
Bronx River and the Sheridan Expressway) shows adight tidd effect (maximum fluctuation
of 0.069 feet). Thewater level fluctuation curve for MW-2S appears cyclical but not
gnusoida. However, the frequency of the water leve fluctuations measured in monitoring
well MW-2Sisvery amilar to thetida cycle of theriver. The water level in MW-1S (in the
northern portion of the park near the Sheridan Expressway) does not show tidal effects.
These data indicate that tidd influence does not extend to the northern park property
boundary in the shalow overburden aquifer. Therefore, tiddl fluctuations should have a
minima effect on groundwater flow direction in the shalow overburden aguifer.

Water level measurements collected from deep overburden monitoring wells MW-1D and
MW-4D show tidd impacts. The water levels collected from MW-4D (located adjacent to
the river) shows the greater impact (fluctuation of approximately 1.7 feet). Water levels
collected from MW-1D (located near the Sheridan Expressway) show a moderate impact
(fluctuation of gpproximately 0.6 foot). These data indicate thet tidd influence in the deep
overburden aquifer extends to the northern property boundary. Thetida response times
measured in MW-1D and MW-4D are smilar to the tidd response times measured in the
river. Therefore, tidd fluctuations should have aminimd effect on groundwater flow
direction in the deep overburden aquifer.
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5. Ildentification of Potential Source
Areas

5.1 Potential MGP Waste Source Areas

Potential waste source aress at former MGP sites include locations associated with the
production, purification, and storage of manufactured gas. Typica source arealocations
identified at MGP stes include gas purifiers, oil and by-product (e.g., tar) storage tanks, tar
handling and storage aress, and gas holders. Liquid resdues include tars and oils, which are
complex mixtures of hydrocarbons. Organic compounds associated with these tars and oils
include VOCs and polycyclic aromatic hydrocarbons (PAHS). Solid by-products found at
MGP gtesinclude ash, purifier materid, and tar. Inorganic compounds associated with ash
and purifier materia include metals and complex cyanide. Table 8 lists compounds that may
be present at MGP gites.

Results of the historical review conducted for the East 173 Street site identified the location
of severa potential source areas present at the Site. These potentia source areas included:

(1) gas purifiers and two above-grade naphtha il tanks located in the southeastern corner of
the ste; (2) a 130,400-c.f. dab on grade gas holder located in the southeastern corner of the
gte; and (3) a 75,000-c.f. subsurface water sed holder and an estimated 60,000-c.f. capacity
subsurface water seal holder located in the north-central portion of the Site. In addition to
these known potential source aress, other on-Site areas and areas outside of the former MGP
operations (e.g., former and current river channd, former river embayment) were

investigated as part of the Site characterization.

5.1.1 Identification of MGP Structures

As discussed in subsection 4.5, physical evidence collected during FRI activities indicates

that severd remnant MGP structures are present benegath the surface of the ste. The rims of
each of the two subsurface water-sedl holders were encountered at a depth of approximately

6 ft bgsin the north-centrd portion of the site. The 75,000-c.f. water-sedl holder bottom was
encountered at a depth of 25 feet bgs, and the bottom of the estimated 60,000-c.f. water-sed
holder was encountered at a depth of 22 feet bgs. The dab of the former 130,400 c.f. above-
grade holder was uncovered at a depth of gpproximately 4.5 feet bgs in the southeastern
corner of the dte. Thefloors of severd of the former MGP buildings were encountered at
depths between gpproximately 3 and 5 feet bgs. Cast iron pipe, most likely associated with
the MGP operations, was encountered at depths greater than 8 feet bgs in the central portion

@ GEl Consultants, Inc.



FOCUSED REMEDIAL INVESTIGATION
EAST 173%° STREET WORKS, BRONX, NY
APRIL 24, 2003

of the dte. The top of the former river bulkhead/retaining wall was uncovered at a depth of
goproximately 5 feet bgs.

5.1.2 Identification of MGP Residue

Physicd evidence collected during FRI activitiesindicates that DNAPL tar is present in
discrete intervas within the subsurface MGP-erafill and the uppermost portion of the
organic-rich dluvia marsh deposits onthe ste. The DNAPL tar observed in on-Site borings
and test pitsis comprised of either droplets (i.e., disconnected separate- phase sphericals),
horizontd seams (i.e., partid DNAPL saturation of materid or soil interdtitia pore spaces),
or verticd veins (i.e.,, separate-phase DNAPL tar in smdl openings or root holesin fine-
grained materia). The viscodty of the DNAPL tar observed in seams and veinsis commonly
described (quditetively) as “taffy-like” or “solidified” (i.e., viscous). DNAPL tar droplets
were observed only in materids encountered in test pit TP-4, excavated indde the estimated
60,000-c.f. holder foundation. On-site and off-ste borings and test pits delinesated the latera
and vertical extent of DNAPL tar. DNAPL tar islimited to afew areas within the Ste
boundary. The borings and test pitsthat contained DNAPL tar areillustrated on Figure 10,
and included TP-4, TP-8A, TP-13, SB-15, SB-20, and MW-2S. The vertica extent of on-dte
DNAPL tar is presented in geologic cross sections (Figures 6 and 7). The digtribution of the
DNAPL tar observed in borings and test pits ranges in depth from 8 feet bgs to 20 feet bgs
(i.e, DNAPL tar is present in discrete zones within a 12-foot interva). The discrete zones of
observed DNAPL tar-impacted materid within this 12-foot interva are between
gpproximately 1 inch and 4 feet in thickness.

Due to the deposition of urban fill over the former MGP surface, the shalowest DNAPL
encountered in soils was gpproximately 8 ft bgs. DNAPL tar did not extend to the glacia
deposits or into the uppermost portion of the competent bedrock in on-site borings (i.e.,
DNAPL tar was not found to migrate through the aluvid marsh deposits). DNAPL tar was
not encountered in off-gite borings or test pits. The digtribution and potentia for the
movement of DNAPL tar is discussed further in subsection 7.1.

In addition to DNAPL tar, evidence of tar impacts included staining and/or sheen and
naphthalene and/or MGP tar odor. Borings and test pitsthat exhibited only tar staining

and/or sheen included TP-2, TP-6, TP-8, TP-9C, TP-28, SB-2, SB-9, SB-19, and MW-2D.
Borings and test pits that exhibited only naphthaene and/or MGP tar odor included SB-1,
SB-2A, SB-3, SB-4, SB-10, SB-16, SB-17, MW-4S, and MW-4D. Physcd evidence of
purifier wastes was collected from two on-gtetest pits. Test pit TP-1 (6.5 to 8 feet bgs)
contained black-stained wood chips that exhibited a dight purifier and ngphthaene odor.

Test pit TP-15 (8 feet bgs) contained a discrete pocket (<1 c.f.) of bluish-green sained soil.
Except for the tar odor detected between 12 and 14 feet bgsin soil boring SB-17, dl visud
and olfactory evidence of MGP residue was observed from sample locations within the
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boundary of the dite (i.e., former MGP property). The distribution of tar Saining, sheen, and
odor isillugtrated in Figure 10 and geologic cross sections.

In addition to the borings and test pits conducted at the site and surrounding park property, a
river ingpection was conducted by GEI and the NY SDEC to provide supplementd evidence
that DNAPL tar was not present dong the bank of the river or within the river channel. This
river inspection conssted of digging shalow excavations (less than 1 foot) aong the
riverbank, overturning cobbles and bouldersin the river channd, and prodding the river with
athreaded stedl rod. A threaded rod was used to probe sediments aong the western side of
theriver. The rod commonly penetrated to depths between 4 and 6 feet below the surface of
theriverbed. DNAPL tar impacts were not detected in the river sediments adjacent to the site
or park property. An iridescent sheen was noted on the surface of the river between the area
of the mud flat and the weir. This sheen was noted prior to prodding the sediments with the
threaded rod. Probing the uppermost portion of the mud flat sediments (from the surface to
12 inches in depth) released additiona sheen from some areas of the mud flat. The sediment
that exhibited sheen did not exhibit an MGP or petroleum odor.

Asillustrated on cross-section B-B' (Figure 7), DNAPL tar is confined to the Stein discrete
zones of resdud saturation and is not present in the glacial deposits, bedrock, or river
channd. Sail in contact with DNAPL was sampled and analyzed for VOCs, SVOCs,
inorganics, and cyanide. Sediment samples were collected from O to 1 foot below the
sediment surface. This sediment sampling interva represents the primary exposure pathway
for human and ecologicd exposure scenarios. The andyticd results are discussed in

Section 6.
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6. Nature and Extent of MGP
Contaminants

This section of the FRI report discusses the neture and extent of contaminants associated with
MGP resduads. Sampleswere collected from on-gte and off-gte locations (i.e., within and
outside the area of former MGP operations) and from al mediathat could potentialy be
impacted by MGP residues. The identified media include soils, sediments, groundwater, and
ar. Sampleswere collected from each mediato identify concentrations of organic and
inorganic compounds, and to determine if detected compounds are potentidly derived from
former MGP operations. Detected compounds are defined as any regulated VOC, SVOC, or
inorganic compound detected on the Site and/or surrounding off-site property at
concentrations above the reported anaytical Method Detection Limit (MDL). Detected
compounds are evauated to determine if regulatory standards have been met or exceeded.
Compounds detected in soil, sediment, and groundweter at the Site and off Ste include
individua VOCs, SVOCs, and inorganic andytes. As mentioned in subsection 5.1, many of
the inorganic and organic compounds detected in on-Site and off-site media can be associated
with MGP residues; however, some of these detected compounds are not commonly
associated with the MGP process and aso occur naturaly in background soil and
groundwater throughout the eastern United States (Shacklette, 1984; Bradley, et a., 1994).

Metals are naturally occurring compounds of soil, and are derived from the rocks, or parent
materias, from which the soil was formed. Soils can dso be enriched in metals from human
activities (eg., fertilizers and fossl fud emissons). PAHSs are by-products of combustion

and are ubiquitousin the urban environment. Therefore, background PAH and metdl
concentrations in soils vary based on the region. Table 9 presents background concentrations
of PAHs and metasin soils from the eastern United States. Given the universal presence of
PAHs and metas in the urban environment, it isimportant to compare andytica resultsto
both generic regulatory standards and typical background concentrations. Asdiscussed in
NYSDEC TAGM 4046, if aregulatory standard is below background, the background value
iscommonly used as a screening criterion.

The distribution of detected compoundsin surface soils, subsurface soils, groundwater and
sediments is discussed separatdly in this section. Ninety-Sx soil samples (22 surface-soil
samples and 74 subsurface-soil samples), nine sediment samples, and eight groundweter
samples were collected over severa sampling events and analyzed for VOCs SVOCs, and
inorganics (including cyanide). Sample locations are presented in Section 3 of this FRI
report. Air samples were collected and andyzed for inhaable particulates and VOCs as part
of the CAMP conducted during the FRI fidd activities.  Analytica resultsfor each of the
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detected compounds for each of the sample media were compared to the appropriate New
York State standard and regiona background concentrations. The interpretations of these
data are supplemented with data tables, figures and maps. The anaytica resultsfor each
soil, water, and sediment sample areincluded in Appendix E. All andytical datawere
vadidated. Data usability reports are included in Appendix E. The andyticd results for air
sampling are presented in Appendix D.

6.1 Soil Analytical Results

Surface and subsurface soil andytica results were compared to the NY S recommended soil
cleanup objectives (RSCOs) as presented in the NY SDEC Technica and Adminigtrative
Guidance Memorandum (TAGM) 4046. Soil andytical results were compared to RSCOsin
two subsets. surface soil (O to approximately 2 ft bgs as represented by the topsoil
stockpiles) and subsurface soil (below 2 ft bgs). The laboratory anaytica results of each of
these soil subsets are presented in summary Tables 10 and 11. The tables present the sample
identification, sample depth, analytica result and any applicable data qudifier for the
compounds detected in asample. The organic and inorganic compounds listed on the tables
are detected in soils a concentrations above the reported andyticadl MDL. Compounds
detected in asample are highlighted in blue. Anayticd results that exceed the RSCO are
highlighted in red.

6.1.1 Surface-Soil Analytical Results

Table 10 presents a comparison of the surface-soil andytical results to the RSCOs. Toluene
was the only VOC detected in surface soil from the two stockpiles. Toluene was detected at
a concentration of 0.36 mg/kg in one sample collected from Stockpile 2. This detected
concentration is below the RSCO of 1.5 mg/kg.

Eight of the 11 surface-s0il sample locations exhibited concentrations of individua PAH
compounds that exceed the RSCO. Numerous PAHs were detected from each of the four
surface-s0il sample locations collected from Stockpile 1. One or more PAHs were detected
from four of the samples collected from the seven locations sampled from Stockpile 2.
Concentrations of individua PAHSs that exceed RSCOs in surface-soil samples collected
from both stockpiles ranged from 0.021 to 0.72 milligram per kilogram (mg/kg). PAH
compounds detected in surface-s0il samples are below the arithmetic mean of background
concentrations for urban soils in the eastern United States.

Severd metals were detected in surface-soil samples at concentrations that exceed the
RSCOs. The concentrations and digtribution of individua metas are smilar for al samples,
and concentrations are within the range expected in background soilsin the eastern United
States. Cyanide was not detected in surface soils. These dataiindicate that surface soil
contain concentrations of metals and PAHSs that exceed the RSCOs, but are within the range
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of typica background concentrations for eastern United States urban soil. Therefore, surface
soils are not impacted by former MGP operations. The surface-soil samplestypicaly
condsted of fine-to-medium sand with varying percentages of silt, coarse sand, gravel, blast
rock, brick pieces, ash, and other fill materids. These surface soils have been mapped by the
NRCS as transported fill and were placed on ste circa 1950 (most likely during the
development of the park and construction of the Sheridan Expressway).

6.1.2 Subsurface-Soil Analytical Results

Table 11 presents a comparison of the subsurface-soil analyticd resultsto the RSCOs. Table
12 lists the compounds detected above RSCOs in subsurface soil, the number of subsurface-
s0il samples anayzed, the maximum detected concentration and corresponding sample
identification, and the percent of samples that exhibit a concentration that exceed the RSCO.
Organic compounds (including VOCs and PAHSs) and inorganic compounds were detected in
subsurface-soil samples at concentrations that exceed RSCOs. The most prevaent VOC
detected in subsurface-soil samples is benzene (i.e., berzene was detected at concentrations
that exceed the RSCO of 0.06 mg/kg in 22 percent of the subsurface-soil samples). Benzene
was detected at concentrations that exceed the RSCO only within the area of former MGP
operations, predominantly in the area of the two subsurface holders and in an isolated area
southeast of the subsurface holders. These samples were collected from depths between 8
and 20.5 ft bgs. Excepting sample TP-12 (benzene concentration = 0.36 mg/kg) and TP-15
(benzene concentration = 0.086 mg/kg), which exhibited estimated vaues below the
laboratory practical quantitation level, benzene concentrations that exceed the RSCO are
present in on-Ste subsurface-soil zones that contain MGP resdue. The highest benzene
concentration was detected in sample TP-27B (benzene concentration = 210 mg/kg),
collected at a depth of 12 feet bgsin azone of DNAPL tar-impacted soil.

SVOCswere detected at concentrations that exceed the RSCOs in 53 out of 103 (52 percent)
of the subsurface-soil samples. Subsurface-soil samples collected from dl off-Ste locations
and numerous on-Site locations exhibited PAH concentrations within the range expected in
urban soils of the eastern United States.  The most prevalent PAHSs detected above RSCOs
were benzo(a)pyrene (52 percent), benz(a)anthracene (48 percent), chrysene (45 percent),
benzo(b)fluoranthene (40 percent), and dibenz(a,h)anthracene (15 percent). These PAHS,
detected at concentrations that exceed the RSCOs, are distributed throughout subsurface-soil
urban fill depodits at the Site and park property. The samples exhibiting the highest PAH
concentrations (i.e., exhibiting PAH concentrations above the ranges expected in urban soils)
and greatest number of PAHSs that exceed standards were collected from on-site MGP-erafill
deposits and the uppermost portion of the dluvia marsh deposits that contained DNAPL tar.
For example, soil sample SB-15 contained 15 SVOCs that exceeded standards and exhibited
atota SVOC concentration of 50,146 mg/kg.
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Severad metas were detected at concentrations that exceed the RSCOs. Excepting selenium,
these metal's were detected above M DL s throughout the Site and off-Site property in
subsurface MGP-erafill and the natura deposits (i.e., glacid and/or marsh deposits) that
underlie thefill. These dataindicate that subsurface soil contains concentrations of metals
that exceed RSCOs, but are within the range of typical background concentrations for eastern
United States urban soil. Sdenium was only detected in four subsurface-soil samples.
Sdlenium was detected at concentrations that exceed the RSCO of 2 mg/kg in two samples
collected from MGP-erafill materid that contained DNAPL tar (TP-8A [11.5'] and TP-27B
[12']). Sdenium is not identified as a compound specificaly associated with MGP
operations (see Table 8). However, its known presence in various cods and oils, and limited
on-dite digtribution, suggest it is derived from former MGP operations. Cyanide was not
detected in subsurface-soil samples above the EPA gereric soil screening leve of 1,600
mg/kg. The highest cyanide concentration detected was 1,085 mg/kg (TP-1[10']).

6.2 Sediment Analytical Results

Sediment samples SED-1 through SED-9 were collected from 0 to 1 foot below the riverbed
surface to characterize the chemidry of surficid sediments and to evauate potentid impacts
of sediment contamination. Table 13 presents the |aboratory andytica results compared to
NY S sediment criteria presented in the Technical Guidance For Screening Contaminated
Sediments (NYSDEC, 1998). The organic and inorganic compounds listed on the table are
the compounds detected in sediment at concentrations above the reported anadytical MDL.
Organic compounds are compared to benthic aquatic life acute toxicity and benthic aquatic
life chronic toxicity values. Inorganic compounds are compared to Lower Effects Levels
(LEL) and Severe Effects Levels (SEL).

These NY S sediment criteria are based on biologicd effects on benthic organisms and are
derived for the protection of ecologica receptors. Concentrations below the LEL vaue are
not contaminated and within a range that would result in no effect to biologica organisms.
Concentrations below the SEL. and above the LEL indicate moderate impacts to sediment.
The sadiment is consdered to be severdly impacted if both SEL and LEL valuesare
exceeded. Sediments that exceed the criteria do not represent actua risks to human health or
the environment or the final concentrations that must be achieved through sediment
remediation. The comparisons of sediment analytica resultsto NY S sediment criteria vaues
were used as preliminary screening (i.e., guidance standards) to assess the potentia for
ecologica receptors to be exposed to contaminated sediments, and to determine if additiond
sediment evauation is required. Comparisons of the sediment andytica resultsto the
sediment criteria provide a conservative assessment of potentia risk to a human receptor
from sediment in the Bronx River.

In Table 13, compounds detected at concentrations that exceed LEL sediment screening
criteriaare highlighted in green. Anaytical results that exceed the SEL criteriaare
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highlighted in red. No VOCs were detected at concentrations above the andytica detection
limitsin sediment samples collected from the Bronx River. Severa PAH compounds were
detected in each of the nine samples at estimated concentrations below laboratory detection
limits. The concentrations of PAHs detected in sediment samples are more than 1,000 times
lower than the Benthic Aqueatic Life Chronic Toxicity vaues and more than 10,000 times
lower than the acute toxicity vaues. Twelve metals were detected in sediment samples that
exceed sediment screening criteria. Cyanide was detected in each of the nine sediment
samples. The concentrations of cyanide ranged from 0.39 to 44 mg/kg.

Fgure 11illugrates the distribution of sediment impactsin the river. The concentration of
each analyte that exceeds the sediment screening criteriais presented in acall out box
adjacent to each sample location. Each of the sediment samples collected from the river
exceedsthe SEL and/or LEL vauesfor eight or more metas. In other words, samples
collected upgradient of the ste (SED-7, SED-8, and SED-9), adjacent to the site (SED-4,
SED-5, and SED-6), and downgradient of the site (SED-1, SED-2, and SED-3) exceeded the
sediment criteriafor eight or more metals. The concentrations of individual metals detected
in each of the nine sediment samples were smilar (i.e., within the same order of magnitude).
These data suggest that sediment samples of the Bronx River contain background
concentrations of metals that exceed LEL and SEL values. No VOCs or PAHs exceeded
sediment screening criteria

6.3 Groundwater Analytical Results

One round of groundwater samples was collected for laboratory analysis from eight
monitoring wells (two on-site nested monitoring wells pairs and two off-site well pairs) to
characterize groundwater chemistry. The collection of groundwater samples from each
nested monitoring well pair alowed for a complete characterization of the groundwater
chemigtry for the overburden aguifer. Monitoring wells MW-3S, MW-3D, MW-4S, and
MW-4D, illugtrated in Figure 4, are located dong the hydraulically downgradient Site ad
park property boundary. Monitoring well MW-2S and MW-2D were indtdled on Stein an
area of identified DNAPL tar impacts. Monitoring well MW-1S and MW-1D are located
approximately 160 feet north of the Ste boundary and hydraulically upgradient.

The groundwater andytica results are compared to the NY S Ambient Water Quality
Standards (AWQS) and Guidance Vduesin Table 14. Table 14 presents the sample
identification, anaytica result, and gpplicable data qudifiers for VOCs, SVOCs, TAL metds
and cyanide. The organic and inorganic compounds listed on the table are the compounds
detected in groundwater at concentrations above the reported analytical MDL. Compounds
detected in asample are highlighted in blue. Anaytica results that exceed the AWQS are
highlighted in red. Figure 12 illugtrates the digtribution of compounds in groundwater. The
concentration of each compound that exceeds the AWQS is presented in acal out box
adjacent to each sample locetion.
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Severa VOC and PAH compounds (detected at concentrations that exceed AWQS for aGA
water class) were identified during the groundwater monitoring program. Concentrations of
one or more organic compounds above AWQS have been detected in groundwater samples
collected from four of the eight wells screened in the overburden aquifer (MW-2S, MW-2D,
MW:-3D, and MW-4D). Groundwater collected from monitoring well MW-2D exhibited the
highest concentrations of VOCs and PAHS, and the greatest number of detected compounds
above the AWQS. Monitoring wells MW-2S and MW-2D are located adjacent to the
smalest holder foundation in an areathat contained M GP residue and subsurface soils that
exhibited concentrations of benzene, toluene, ethylbenzene and xylene (BTEX) and PAHs
above RSCOs. The highest total VOC concentrations and total SVOC concentrations in
subsurface soil were detected in samples collected from soil borings SB-19 and SB-15, which
are the closest hydraulicaly upgradient borings (located outside the holder) to monitoring

well MW-2D. No organic compounds were detected above AWQS in groundwater samples
collected from monitoring wells MW-3S and MW-4S, or hydraulicaly upgradient

monitoring wdls MW-1S and MW-1D.

During the FRI, both dissolved (filtered) and tota (unfiltered) groundwater samples were
andyzed for TAL metds. Tota metals results are presented in Table 15. However, both
filtered and nonfiltered results were compared to the appropriate NY SAWQS. Severa
metals were detected at concentrations above the AWQS, including iron, manganese,
magnesium, selenium, and sodium. Cyanide was detected at a concentration of 0.722 mg/l
(i.e., detected above the AWQS of 0.2 mg/l) in the groundwater sample collected from
monitoring well MW-2D.

6.4 Extent of MGP Impacts

Asdiscussed in Sections 5 and subsections 6.1 to 6.3, physical evidence of MGP residue and
andyticd resultsindicate that on-Ste subsurface soils and on-Site groundwater are impacted
by former MGP operations. This subsection presents the lateral and vertica extent of MGP
impacts.

6.4.1 Extent of Subsurface-Soil MGP Impacts

As presented in NY S Technical and Administrative Guidance Memorandum (TAGM) #4046,
the maximum recommended soil cleanup objectives for total VOCsis 10 mg/kg and 500
mg/kg for SVOCs. The anaytica resuts indicate that several subsurface-soil samples
exceed these maximum values. Plate 1 illustrates the subsurface soils that exceed the RSCOs
for total VOCs and total SYOCs. Thetotal concentration of VOCs and SVOCsfor each
subsurface-0il location and the corresponding sample depth are presented in acdl out box
adjacent to each sample location. The anaytica results that exceed the cleanup objective are
highlighted in red. Samples that exceed the total VOC and SVOC cleanup objectives are
limited to the Site and are present in soils below 5 feet in depth. Totd SV OC concentrations
greater than 500 mg/kg and total VOC concentrations greater than 10 mg/kg are present
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predominantly in the area of the two subsurface holders and an isolated area southeast of the
subsurface holders. The subsurface-soil samples that exceed RSCOs for total VOCs and
SVOCs are limited to the on-ste MGP-erafill and the uppermost portions of the dluvid

marsh deposits. Total VOCs and SV OCs were not detected at concentrations that exceed the
RSCOsin glacid deposits.

Subsurface MGP-erafill and the uppermost portion of the marsh deposits within the Ste
boundary are impacted by MGP residue (DNAPL tar, tar staining and/or sheen, naphthalene
and/or MGP tar odor) in discrete stratigraphic zones. Excepting atar odor detected in SB-17
(12 to 14 ft bgs), evidence of MGP residue is limited to areas within the Site boundary (i.e,
within the former MGP property boundary). The highest concentrations of total VOCs and
SVOCs were collected from on-Ste soils that were impacted with DNAPL tar (e.g., SB-15
(17 ft) and TP-27B (12 ft)). The area near the two subsurface holders and an isolated area
southeast of the subsurface holders exhibits the grestest degree of visua and chemica
impacts. The boring and test pits that contained DNAPL tar areillustrated on Figure 10, and
the vertical extent of on-site DNAPL tar is presented in geologic cross-sections (Figures 6
and 7).

A ddtidicd analysis of the concentrations of BTEX and PAH compoundsin different
dratigraphic soil units at Starlight Park was performed to further illustrate where BTEX and
PAH compounds are most predominant. The andyssincluded the following steps.

= Thesoil andytica datawere grouped into the five overburden soil units discussed in
this report; surface-soil sockpile, urban fill, MGP-erafill, dluvid marsh deposits and
glacid deposits.

= For each soil unit, a minimum, maximum and arithmetic mean concentration was
caculated for tota BTEX and PAHs. Non-detect vaues were assigned avaue less
than the detection limit.

= Semi-logarithmic plots were congructed showing the minimum, maximum, and mean
concentration for total BTEX and total PAHSs for each soil unit.

Figure 13 shows the results for totd BTEX compounds. The surface-soil stockpile and the
trangported urban fill exhibited no BTEX contamination. As mentioned in Section 6, the

only detected volatile compound was toluene in one surface-soil sockpile sample. This
detected concentration was below the RSCO. As previoudy mentioned, surface soils consst
of topsoil approximately 2 feet thick that was scraped and stockpiled as part of the NY SDOT
and Parks Department rehakiilitation project. The urban fill isalayer of soil rangingin
thickness from 3 feet in the southwestern portion of the Site to more than 25 feet in the area

of the former Bronx River. The urban fill wasidentified as belonging to the LaGuardiaand
Ebbets soil series and was transported to the site from off-Site congtruction activities.
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The highest concentrations of BTEX compounds are found in the soils identified as MGP-era
fill. These soils underlay the urban fill and are usudly found above the dluvid marsh

deposits. Numerous samples of MGP-erafill collected from on-Site locations are impacted by
DNAPL tar from the MGP. The MGP-erafill rangesin thickness from gpproximatdy 5 feet
near the southwestern site property boundary to 20 feet within the buried gas holder
foundations and immediately outsde these structures where soils were disturbed and
backfilled during the origina holder congtruction. The mean concentration of totad BTEX in
samples collected from MGP-erafill is 77 mg/kg with a maximum concentration of 1,315

mg/kg.

The concentrations of BTEX compounds decrease with depth below the MGP-erafill unit.
Samples collected from the aluvia marsh deposits have a mean concentration of 36.5 mg/kg
and samples collected from the deeper glacid deposit have amean concentration of 1.56
mg/kg. These BTEX dataindicate that prior to the removal of topsoil in the park, there has
been at least a 5-foot layer of clean soil separating the onSte MGP-impacted areas from the
ground surface at Starlight Park.

Figure 14 presents the digtribution of total PAH concentrations in each soil unit. Surface-soil
stockpile samples exhibit low concentrations and a somewhat uniform distribution between
sample locations. The mean totd PAH concentration is 1.98 mg/kg. The urban fill unit that
underlies the surface soil exhibits PAH concentrations that are Smilar to concentrations
detected in surface soils.

The mean PAH concentration detected in the MGP-erafill is three orders of magnitude
higher than the mean concentration in the urban fill. The maximum vauesin the MGP-era
fill unit represent soilswith DNAPL tar. Aswith the BTEX compounds, the concentrations
of PAHs decrease with depth below the MGP-erafill. Samples collected from the glacid
deposits exhibit concentrations dmogt identica to that detection in the urban fill.

This gatigtical andysis supports the conceptud site mode that a 5-foot zone of dean ol
separates the MGP-impacted soils from the surface of Starlight Park. MGP impacts detected
in on-Ste soils start at a depth of approximately 5 feet bgs and extend into the top of the
dluvid marsh depodts. The on-gite impacts attenuate through the marsh deposits.
Concentrations of BTEX and PAHs in the lower portion of the marsh deposits, and in the
deeper glacia soils, are near or within the range of typical background concentrations for the
eastern United States.

6.4.2 Extent of Groundwater MGP Impacts in Overburden Aquifer

This subsection presents the latera extent of dissolved- phase compounds detected in
groundwater at concentrations exceeding the AWQSs. Monitoring wells MW-3S, MW-3D,
MW-4S, and MW-4D are located aong the hydraulicaly downgradient site and park
property boundaries. Groundwater collected from two of these boundary wells contained
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organic compounds that exceed AWQS. Groundwater sampled from monitoring well MW-
4D exhibited a benzene concentration of 660 ug/l and an acengphthene concentration of 33
ug/l. Groundwater sampled from monitoring well MW-3D exhibited a benzene
concentration of 3 ug/l. Monitoring well MW-4D islocated approximately 60 feet
hydraulicaly downgradient from an area that contained DNAPL tar (test pit TP-8A) and
subsurface soils that exhibited concentrations of VOCs and PAHs that exceed RSCOs. The
overburden aquifer is gpproximately 20 feet thick and groundwater movement within the
overburden aquifer istoward theriver. Since overburden groundwater discharges to the
Bronx River, theriver definesthe laterd extent of compounds that exceed AWQSsin
groundwater for the overburden aquifer.
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7. Contaminant Fate and Transport

This section provides a discusson of the physicd and chemicd characteristics of mediathat
exceed gpplicable regulatory standards, and a discussion of the sources, migration pathway's,
and receptors for those media associated with the East 173" Street Works former MGP site.
Compounds that are present on Site at concentrations exceeding the applicable standards
include BTEX, PAHSs, and metds. The environmental media that are derived or impacted by
former MGP operations and may serve as pathways for contaminant migration are DNAPL
tar, subsurface soil, and groundwater. Surface soil and sediment are not impacted by former
MGP operations. An understanding of sources, migration pathways, and potential receptors
is used to eva uate the need for remedia actions to protect human hedlth and the
environmen.

7.1 DNAPL Tar

For this FRI, DNAPL ter is defined as the visua observation of tar-saturated materid or soil.
DNAPL tar observed at this Siteis comprised of either droplets (i.e., disconnected separate-
phase sphericas), horizonta seams (i.e., partid DNAPL saturation of materia or soil
interdtitial pore spaces), or vertica veins (i.e., separate-phase DNAPL tar in smal openings
or root holesin fine-grained materid). Asillugrated in Figure 10, DNAPL tar was observed
on Stein four test pits and three borings. The primary contaminantsin the DNAPL tar are
BTEX and PAHSs.

Asdiscussed in Section 5, the DNAPL tar is present predominantly in the eastern portion of
the sitein discrete intervas within the MGP-erafill and organic-rich marsh depositsin the
vadose zone and shalow overburden aquifer. Due to the presence of urban fill over the
former MGP surface, the shalowest DNAPL tar encountered in soil was gpproximately 8
feet bgs. It gppears that releases of DNAPL tar have migrated vertically on Site from specific
aress of the MGP-erafill into the uppermost portion of the marsh deposits. The DNAPL tar
observed in the marsh deposits was present in thin veins (<1 cm) that follow the pathway of
decayed roots and stems. The degpest DNAPL tar encountered in soils was approximately
20 feet bgs in the marsh deposits near the centrally located estimated 60,000-c.f. subsurface
holder foundation. DNAPL tar was not found in the glacid deposits or uppermost portion of
the bedrock. DNAPL tar was not encountered in any boring or test pit drilled off site.
DNAPL tar was not present along the bank of the river or within the river channd.

The DNAPL tar observed a the siteis limited in quantity highly viscous, and present in thin
isolated zones. These data suggest that the subsurface movement of DNAPL tar has ceased
and the remaining DNAPL tar that exists in the discrete DNAPL zonesis resdud, and no
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longer mohile. Therelease of DNAPL tar a the Site was small enough to cause penetration
into the marsh deposits, but insufficient for DNAPL to reach the bottom of the overburden
aquifer (i.e, resdua DNAPL tar exigts only in the lower portion of the vadose zone and the
uppermost portion of the overburden aguifer).

Resduad DNAPL tar in the subsurface will continue to be an immobile source for dissolved-
phase partitioning into the contiguous groundwater (i.e., a source of groundwater
contamination). The contaminated groundwater emanating from the DNAPL zone will travel
in the dominant direction of groundwater flow. BTEX and lighter-end PAHs will solubilize
into groundwater as groundwater passes through subsurface materid containing DNAPL tar.
Heavier-end PAHs generdly remain sorbed to the soil and typicaly do not dissolve into
groundwater.

7.2 Surface Soil and Sediment

Surface soils of Starlight Park are comprised of urban fill and topsoil that was placed on top
of the former MGP surface. Individual PAHs and metals were detected above RSCOsin
surface-s0il samples collected from the two stockpiles stored on the southern portion of the
park. Theanaytica dataindicate that surface soil contains concentrations of metas and
PAHs within the range of typica background concentrations for eastern United States urban
soils. Therefore, surface soils are not impacted by former MGP operations.

Sediment samples collected for the Bronx River did not contain VOCs or PAHs at
concentrations above sediment screening criteria. The distribution and concentrations of
metals detected in sediment samples suggests that sediment of the Bronx River contains
background concentrations of metals that exceed screening criteria. Therefore, sediment is
not impacted by former MGP operations.

7.3 Subsurface Solil

BTEX, PAHs, and metas were identified as compounds that are present in subsurface soil a
concentrations that exceed RSCOs As discussed in Section 6, the distribution of BTEX and
PAHSs in subsurface soil coincides with the presence and absence of MGP residue. The
samples exhibiting the grestest number of BTEX and PAHSs that exceed RSCOs were
collected from on-site subsurface soil that contained DNAPL tar. These compounds could
potentialy migrate through the subsurface soil by volatilization, sorption, and solubility.

Each migration pathway, asit relates to the compounds identified in subsurface soil at the
gte, isdiscussed below.

= Volatilization. Voldilization is a process in which contaminants move from the
surface of aliquid matrix to agas or vapor phase. BTEX condtituents are highly
volatile and therefore may be transported from subsurface soils and groundwater to
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s0il gasin the vadose zone and into outdoor air. PAHs and inorganic compounds do
not readily volatilize; therefore, volatilization isnot alikely pathway for migration of
PAHs and metas. Volatilization may be a pathway for BTEX migration at the Ste
and into the outdoor air within close proximity to BTEX-contaminated subsurface
soils. However, it isunlikely that BTEX corstituents are present in soil gas at
concentrations that could potentially affect outdoor air qudlity.

=  Sorption. Sorption is usudly defined asthe reversble binding of achemicd to a
solid matrix. However, thereis evidence in the published literature that thereisa
partialy irreversible component related to the time that the compound has been
sorbed. Sorption of these compounds limits the fraction available for other fate
processes such as volatilization and/or solubility. In generd, BTEX compounds have
low sorption potentia, coupled with high water solubility and high volatility, which
make sorption ardatively minor environmenta fate process for BTEX compared to
other mechanisms. PAHSs exhibit varying degrees of binding affinity to organic
metter and soil particles; this affinity is dependent upon ther individual molecular
gructures. In generd, the higher molecular weight PAHs (e.g., benzo(a)pyrene) are
strongly sorbed, whereas the lighter PAHSs (e.g., naphthaene) are less strongly sorbed
(EPA, 1979; EPA, 1986). Therefore, the higher molecular weight PAHS detected in
subsurface soils are expected to remain sorbed to soils, while the lighter-end PAHS
detected in subsurface soils may be desorbed and transported by other mechanisms.
The sorption of metas to the subsurface soils is dependent upon subsurface
oxidation-reduction conditions and the availability of anions. Metdsthat do not
remain sorbed to subsurface soils could be available for transport through the
groundwater system in solution (see below).

=  Solubility. BTEX hasardaively high solubility. PAHs have varying degrees of
solubility. The lighter-end PAHs are more soluble while the heavier-end PAHs are
less soluble and typicdly do not dissolve into groundwater. Since DNAPL tar was
encountered below the water table and BTEX and lighter-end PAHSs are compounds
that are present in subsurface soil a concentrations that exceed RSCOs, dissolution of
these contaminants from soil to groundwater is expected to be a principal migration
pathway. Groundwater sampled from a monitoring well located adjacent to the
Bronx River exhibited benzene and acenaphthene concentrations that exceed AWQS.
Groundwater movement of the overburden aquifer istoward the river. Groundwater
containing dissolved benzene and acenaphthene may discharge to the Bronx River
surface water. If benzene- and acenaphthene-impacted groundwater dischargesto the
surface water system, voldtilization, biodegradation, and dilution processes would
most likely result in rapid dissipation of benzene and acenaphthene concentrationsin
theriver. Therefore, no impact to Bronx River surface water is anticipated.
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Metals in the subsurface soils could dissolve and leach to the groundwater system.
However, the solubility of metdsis highly dependent upon the oxidation-reduction
conditions of the aquifer, the valance state of the pecific metd, and the availability
of anions that the metals could bind with to become immobile. Dissolution of metals
in the subsurface soils and transport in the dissolved state through the groundwater
system is not congdered to be a mgor transport mechanism.

In summary, the presence of DNAPL tar in subsurface soils a the ste will likely result in the
persstent presence of BTEX and lighter-end PAHs in groundwater in the area of tar and
immediately downgradient of thetar. BTEX congtituents in subsurface soils are not
persstent outside the areas of MGP residue impacts due to their high volatility, low
adsorption to soils, and high water solubility. PAHSs detected throughout the subsurface soils
on stewill be rdatively perastent in the soil matrix primarily due to their generdly low

water solubility and high sorption to soils. Metdsin soil are dso anticipated to be reatively
immobile.

7.4 Groundwater

Organic compounds have been detected at concentrations that exceed AWQS in groundwater
samples collected from four of the eight monitoring wells. Groundweter impacts (BTEX and
light-end PAHS) are present within the immediate areas where DNAPL tar was observed
(e.g., MW-2S and MW-2D). Groundwater collected from monitoring well MW-2D
exhibited the highest concentration of BTEX and PAHS, and the greatest number of
compounds a concentrations that exceed AWQS. Monitoring well MW-2D islocated
adjacent to the former estimated 60,000-c.f. on-site holder in an area of MGP residue and
subsurface soils that exhibited concentrations of BTEX and PAHs above RSCOs.
Groundwater sampled from monitoring well MW-4D exhibited benzene and acenaphthene
concentrations that exceeded AWQS. Monitoring well MW-4D islocated approximately 60
feet hydraulically downgradient from an areathat contained DNAPL tar and subsurface soils
that exhibited concentrations of VOCs and PAHs that exceed RSCOs. The DNAPL tar may
act as a continuing source of groundwater contamination. As the groundwater and/or surface
water infiltration flows through an area of DNAPL tar, it will continue to dissolve and diffuse
BTEX and light-end PAH compounds into the surrounding matrix, creating a groundwater
plume that would migrate in the direction of groundwater flow. The absences of dissolved-
phase BTEX and PAH components that exceed AWQS in groundwater samples collected
from MW-1S, MW-1D, MW-3S and MW-4S suggests that the plumeis limited to the areas
of DNAPL tar impacts and that dissolved- phase groundwater contaminants are migrating
south (within the glacid deposits of the overburden aguifer) toward the Bronx River. Since
DNAPL tar zones are present in the upper portion of areatively thin overburden aquifer
(approximately 20 feet thick) and the overburden groundwater discharges to the Bronx River,
the river defines the extent of the plume.
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The dissolved-phase groundwater contaminant concentrations within the area of DNAPL tar
impacts are likely in a eady- state condition, where the rate of dilution from inflowing weter
equasthe rate of dissolution of contaminants from the DNAPL. Thelikely age of the rlease
(onthe order of 100 years) and the naturd hydrologic boundary of the Bronx River would
have alowed the groundwater system on the Site to reach Steady state. Therefore, the
dissolved- phase plume would have aready obtained its ultimate Sze.

Voldilization of BTEX compounds in groundwater may be a pathway for BTEX migration
at the ste and into outdoor air. However, it isunlikdy that BTEX condtituents are present in
s0il gas a concentrations that could potentialy affect outdoor air quality.

(l) GEl Consultants, Inc.
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8. Qualitative Exposure Assessment

In this section, potentia exposure pathways and receptors are identified and evauated for
each of the MGP-reated compounds that exceed regulatory standards identified for each
MGP-impacted media. Exposure pathways are evaluated to determine the quditative risk to
areceptor from al compounds (present at concentrations above the selected standard for
each mediaimpacted by former MGP operations) aong a transport pathway. Potential
trangport pathways are defined as any mechanism by which areceptor could contact an
impacted media. As defined by the NY SDOH (Qualitative Human Heslth Exposure
Assessment Memorandum, November 9, 2000), a complete exposure pathway exists when
the following e ements are documented: (1) a contaminant source; (2) a contaminant release
and transport mechanism; (3) a point of exposure; (4) aroute of exposure; and (5) a receptor
population. Sections 5, 6 and 7 of this report document the source of the contamination, the
nature of the contaminants, and the potentid trangport mechanisms that account for the
distribution of contamination associated with the former MGP. Thisinformation isused in
this section to present a summary of complete exposure pathways.

8.1 Potential Exposure Points and Screening Criteria

Section 6 of this report identifies the detected compounds for each mediaand identifies
whether the screening criteriaare exceeded. A potentia point of exposure exigtsif one or
more compounds exceed the screening criteria for an MGP-impacted media

Con Edison and its predecessor companies owned the land at Starlight Park prior to sdlling
the land to the City of New York. Circa 1950, the city placed urban fill and topsoil over the
former MGP land surface. This urban fill and topsoil represents the surface of the park since
its creation through the recent congtruction activities being undertaken by NYSDOT. As part
of the NY SDOT congtruction project, approximately the upper 2 feet of soil was scraped off
and stockpiled within the park. The stockpiled urban fill and topsoil represents the surface
soils that potentia receptors (park users) could have contacted prior to the sart of the

NY SDOT congtruction project.

The stockpiled topsoil and urban fill materias were sampled and chemicdly analyzed as part
of the FRI scope of work. The results of these andyses were used to evauate whether the
surface soils (currently stockpiled) could have represented an exposure point to the users of
the park. Physical observations of the stockpiled soils and the chemical results of the
stockpile samplesindicate that the upper soils (stockpiled top 2 feet of the park) were not
impacted by former MGP operations. Except for toluene detected below the RSCO in one
sample, VOCs were not detected in the stockpiled (surface soil) samples. The concentrations
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and digtribution of individua PAHs and metds indicate that stockpiled surface soils contain
concentrations of these chemicals that are within the range of typical background
concentrations for the eastern United States urban soils (Shacklette, 1984; Bradley, et d.,
1994). Therefore, the surface soils of the park (currently stockpiled) do not represent a
potentia point of exposure to current or former users of the park.

Following the completion of congtruction activities at the Site, these stockpiled surface soils
may be placed back on top of the land surface of the park, or depending on the nature of
congruction activities, additiona clean fill materias may be placed on the surface.
Therefore, future users of the park (following completion of the construction activities) will
not be exposed to surface soil materia that represent a potentia point of exposure.

Sediment at Starlight Park contains metas that exceed NY S sediment criteria. However,
physical and chemical evidence collected during the FRI indicate that sediment is not
impacted by former MGP operations. The concentrations of individua metasin each
sediment sample were similar and suggest that sediments of the Bronx River contain
background concentrations of metals that exceed NY S sediment criteria. Therefore,
sediment was not identified as a potentia point of exposure.

Subsurface soil that underlie the urban fill and groundwater are impacted by former MGP
operations and contain compounds that exceed regulatory screening criteria within the sudy
area. Therefore, subsurface-soil and groundwater are potentia points of exposure. It is
important to note that these screening criteriaare used to make a preliminary assessment of
the risk posed by MGP-impacted media to human headth and the environment and do not
necessaxily represent the final concentrations that must be achieved through remediation. A
Site-specific evauation procedure must be employed to quantify the leve of risk, establish
remediation gods, and determine appropriate risk management actions.

8.2 Potential Receptors and Routes of Exposure

The potentia human receptors for each compound that exceeded regulatory screening criteria
in each mediaimpacted by former MGP operations were determined based on current land
use and foreseeable potentid future land uses. The former MGP siteis owned and controlled
by the City of New York. The steislocated within Starlight Park and a portion of the
Sheridan Expressway. Future Ste congruction activitiesinclude the use of sections of the
park as ROWs for storm drains from the expressway to outfals located aong the Bronx
River. The Parks Department is planning a multiuse recreationd facility that will include

bal fidds, ariver wak, and other features. The current and future land uses for the park
property (including the site) indicate that the primary potentia human receptors for
subsurface soil and groundwater include consiruction workers, maintenance workers, and
park recrestors. Specificaly, the following potential human receptors were identified and
evauated as part of the qualitative exposure assessment.
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= Maintenance Workers —includes a park worker who periodicaly maintains park
property (including facility maintenance and groundskeeping). A maintenance
worker would aso periodicaly clean out and service the sewer lines and the caich
basins. A sewer maintenance worker may be exposed to compounds that exceed
gandardsin groundwater through derma contact and incidental ingestion.

= Construction Worker — incudes individuas who would ingtal sawers, build
foundations, or perform other park improvements or redevel opment congtruction
activities (e.g., NYSDOT workers, NY C Parks Department workers). These
individuals may be exposed to compounds that exceed standards in subsurface soils
during excavation activities through incidental ingestion, dermal contact, and
inhdation of volatilized compounds and fugitive dust. These workers may be
exposed to compounds that exceed standards in groundwater through dermal contact
and incidentd ingestion.

= Recreator —includesvigtorsto the park. Potentialy, park recreators could be
exposed to volatilizing compoundsif sorm drainswere ingtaled in areas containing
DNAPL tar.

Recreators dso include boaters, fishermen, and svimmers. Benzene and acenaphthene were
identified in overburden groundwater that could potentialy migrate from the site into the
surface water of the Bronx River. The overburden aguifer at the Site discharges to the Bronx
River; therefore, potentia off-site receptors to overburden groundwater are the potential
receptors to surface water in theriver. These potentia receptors may be exposed to
contaminants that may be present in surface water of the Bronx River through incidental
ingestion and dermd contact. However, it is unlikely that dissolved- phase andyte
concentrations above AWQS, or even above very low detection limits, are present in the
river.

8.3 Assessment of Exposure Pathways

Using the data collected during the FRI sampling programs, each potentia exposure pathway
identified above is assessed in the following section. A complete exposure pathway exists
when a compound is present in an MGP-impacted media above the screening criteria
(potentia exposure point) and a potentia receptor can be exposed to that compound through
one or more of the exposure routes identified in subsection 8.2. For purposes of this
qualitative exposure assessment, a potential exposure point was identified if the andytical
results for a least one congtituent in MGP-impacted subsurface soils or groundwater
exceeded the screening criteriaidentified in subsection 8.1. A complete human exposure
pathway exigsif, based on specific land use and impacted media, there is a potentid for a
receptor to be exposed (through one or more exposure routes) to a potentia exposure point.
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An example of acomplete exposure pathway would be an on-site NY SDOT construction
worker excavating an 8-foot- deep pit to install a sawer drainpipe. If the soils contain MGP-
impacted media and compounds (BTEX, PAHS, or metas) at concentrations grester than the
RSCOs and typica background, then a complete exposure pathway exists for the
congtruction worker potentially contacting those soils, or potentidly inhaling volatilized
compounds or particulates from the excavation (route of exposure).

Table 16 isamatrix for each sampled mediaiin the sudy area. The matrices identify the
sample media that contain concentrations of compounds that exceed screening criteria, and
indicate if a complete exposure pathway exigts for the potentia receptors.

8.4 Exposure Summary

Con Edison and Con Edison’s predecessor companies owned the land a Starlight Park prior
to sdling the land to the City of New Y ork. The city placed urban fill and topsoil over the
former land surface circa 1950. Thisfill and topsoil are the surface soils that potentia
receptors could currently contact and could have contacted prior to the sart of the NY SDOT
congtruction project. The NY SDOH typicaly considers the upper 2-inches of soil when
evauating a potentia receptors exposure to surface soils. The top 2 feet of these materias
have been stockpiled and were analyzed as part of the FRI. Anayses of the stockpiled top 2
feet of soils dlowed an evauation of more materiads than the NY SDOH typicaly consdered
accessble surface soils. The surface-soil stockpiles and ingitu urban fill (i.e., urban fill

below 2 feet bgs) are not impacted by former MGP operations and do not represent a
complete exposure pathway.

= Sediment in the Bronx River is not impacted by former MGP operations and do not
represent a complete exposure pathway.

»  Subsurface soils that underlie the trangported urban fill in the area of the former MGP

are impacted by former MGP operations and represent a complete exposure pathway.

= Groundwater located ongite in the areas of MGP-impacted subsurface soilsis
impacted by former MGP operations and represent a complete exposure pathway.

A ste-gpecific evauation of subsurface soils and groundwater will be employed to quantify
the levd of risk, establish remediation gods, and determine appropriate risk management
actions.
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9. Summary and Conclusions

The FRI conducted at the East 173" Street former MGP site determined the nature,
concentration, extent, and potentia for movement of al contaminants present on the ste and
outsde the boundary of the former MGP property. An integrated investigation of the Ste
geology and hydrology, soil, sediment, and groundwater chemistry alowed identification of
potentia contaminant source areas and the nature and extent of contamination in on-Ste
media. The god of the FRI wasto provide the necessary data to be used to assess the
potentia risk posed by MGP-impacted media to human hedth and the environment,
establish remediation gods, and determine gppropriate risk management actions. The results
of the FRI are summarized below.

9.1

9.2

Surface Soils

Excepting toluene detected below the RSCO in one sample, VOCs were not present
in surface soils.

Cyanide was not detected above the laboratory detection limit or the EPA Generic
Soil Screening Leve in surface soil samples collected from stockpiles..

The uppermost soils (i.e,, 40 to 80 inchesin thickness) at Starlight Park have been
mapped as trangported fill by the Natural Resources Conservation Service (NRCYS).
The concentrations and didtribution of individua PAHs and metdsindicate that
surface soils contain concentrations of PAHs and metasthat are within the range of
typica background concentrations for eastern United States urban soil. Therefore,
surface soils are not impacted by former MGP operations

Subsurface Soils

VOCs, PAHs and metals were detected in subsurface-soil samples at concentrations
that exceed the RSCOs.

The most prevaent VOC detected in subsurface-soil samples was benzene. Benzene
was detected at concentrations that exceed the RSCO only within the area of former
MGP operations, predominantly in discrete subsurface-soil zones (between 8 and 20.5
feet bgs) that contained DNAPL tar.

The concentrations and distribution of individua PAHs and VOCs indicate that
subsurface soils outside the area of identified on-site MGP residue contain
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9.3

concentrations of organic compounds within the range of typica background
concentrations for eastern United States urban soils.

The samples exhibiting the highest concentrations (exhibiting PAH concentrations
above the ranges expected in urban soils) and the greastest number of PAHSs that
exceed standards were collected from on-Site subsurface soils containing DNAPL tar.

DNAPL tar islimited to the Ste in discrete intervals between 8 and 20 feet bgs. The
DNAPL tar a the steislimited in quantity, which is characterigtic of residud
conditions.

With the exception of selenium, metas were detected at concentrations that exceed
RSCOs throughout the site and park property in subsurface fill and naturd (e.g.,
glacia and/or marsh deposits) deposits. Selenium was only detected above RSCOsin
two subsurface samples containing DNAPL tar. The concentrations and distribution
of individua metals suggest that subsurface soils contain concentrations of metals

that exceed RSCOs, but are within the range of typica background concentrations for
eastern United States soils.

Cyanide was not detected in subsurface soils above the EPA generic soil screening
level of 1,600 mg/kg.

Sediment

No VOCs were detected at concentrations above andytical detection limitsin
sediment samples collected from the Bronx River.

No PAHs were detected in sediment samples at concentrations above sediment
screening criteria

Cyanide was not detected in sediments above the EPA generic soil screening leve of
1,600 mg/kg.

Metas were detected in sediment samples that exceed sediment-screening criteria.
The concentrations of individual metalsin each of the samples were Smilar (within
the same order of magnitude). These data suggest that sediment of the Bronx River
contains background concentrations of metals that exceed screening criteria, and
sediment is not impacted by former MGP operations.

(l) GEl Consultants, Inc.
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9.4

9.5

Groundwater

No organic compounds were detected above AWQS in groundwater samples
collected from monitoring wells MW-3S and MW-4S, or hydraulicaly upgradient
monitoring wels MW-1S and MW-1D.

Groundwater collected from monitoring wells MW-2S and MW-2D (located on site
in an area of M GP-impacted subsurface soils) exhibited the highest concentrations of
VOCs and PAHSs, and the greatest number of detected compounds above the AWQS.
The DNAPL tar may act as a continuing source of groundwater contamination.

Groundwater samples collected from monitoring wells located dong the hydraulicaly
downgradient site boundaries (MW-3D and MW-4D) exhibited acenaphthene and/or
benzene concentrations that exceed AWQS. Groundwater containing dissolved
benzene and acenaphthene may discharge to the Bronx River surface water. Itis
unlikely that benzene or acenaphthene is present in surface water at concentrations
that could potentialy affect surface water qudity.

Cyanide was detected at a concentration of 0.722 mg/l (i.e., detected above the
AWQS of 0.2 mg/l) in the groundwater sample collected from monitoring well MW-
2D. Cyanide was not detected in groundwater samples collected from monitoring
wells located dong the hydraulicaly downgradient site boundary.

Qualitative Exposure Assessment

A quditative human hedth exposure assessment was conducted to identify complete
exposure pathways to MGP-contaminated media. Based on the distribution of contaminants
and the land use of the Ste, there are compl ete exposure pathway's posed to maintenance
workers and construction workers at the site and park property. The primary points of
exposure are on-Ste subsurface soils a approximately 8 to 20 feet bgs.

(l) GEl Consultants, Inc.
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10. Recommendations

This section presents recommendations for future work.

10.1 Additional FRI Activities
10.1.1 Surface Water

Groundwater level measurements collected during the FRI indicate that the groundwater flow
direction isto the south, toward the Bronx River, and groundwater dischargesto the river.
Groundweter samples collected from monitoring wells located aong the hydraulicaly
downgradient site boundary exhibited acenaphthene and/or benzene concentrations that
exceed AWQSs. It isunlikely that these compounds in groundwater are present in surface
water at concentrations that could potentialy affect surface water qudity. However, the
surface water quality of the Bronx River should be evaluated to determine if surface water
qudity standards are being achieved. The evaluation of surface water would be performed
using amass baance andysis or surface water sampling and analysis. A mass baance
analysis could be used to cal cul ate the concentrations of regulated compoundsiin river
surface water. The mass baance andlysis would require additiond hydraulic characterization
data to determine saturated hydraulic conductivities, groundwater flow velocities, and river
flow rates. Surface water sampling would include the collection and analyss of surface
water from sdected reaches of the Bronx River (i.e., upriver, adjacent to the park property,
and downriver).

10.1.2 Sediment

VOCs and PAHs were not detected above laboratory detection limitsin sediment samples.
The vdidation of the andyticd dataindicate that severd of the non-detect results for
sediment samples SED-1 and SED-9 were rgjected (identified by an “R” validation code on
Table 13) because one of the laboratory surrogate recoveries was less than 10 percent.
Surrogate recoveries are used to evaluate the extraction efficiency of the laboratory andyss.
Surrogate recovery of lessthan 10 percent can indicate a possible loss of analyte during the
extraction process. Rejected results are not useable for project objectives. The data usability
report for these samplesiis presented in Appendix E. An additiona sediment sample should
be collected from sediment sample location SED-1 and SED-9 to confirm that SVOCs are
not detected above laboratory detection limits at these river locations. Additional sediment
samples should aso be collected upriver and downriver from the Ste to determine
background chemica concentrations thet are representative of natura or existing background
concentrations not in the area of the former MGP.
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10.1.3 Groundwater

The water-level measurements collected from piezometer PZ-2 were not used in the
congtruction of the water table contour maps due to the piezometer’ s anomaloudy low water
levelsthat may not be representative of the sratigraphic unit in which the shalow

overburden monitoring wells are screened. This piezometer should be devel oped to assessits
usability.

10.2 Remedial Action

Con Edison is committed to the development of aremedy to address the contamination
identified at Starlight Park from the former manufactured gas plant. The intent of the
remediation will be to satisfy the requirements of the NY SDEC and NY SDOH <o that an
unrestricted use determination is granted to Con Edison and the property owner.

Based on the findings of the focused remedid investigetion, the following components are
being evaduated as part of the Ste remediation.

= Excavation and removad of soilsimpacted by visble tar

= Removd of tar-impacted subsurface structures

= Transportation of impacted soilsto acommercid thermd facility for trestment and
disposal

=  Pacement of clean backfill into the excavations that will be compatible with the
future use of the Site

= On-gteodor and fugitive air emisson control throughout the remedid activities

= |ngdlaion of new storm drain lines and appurtenances during the excavation
beckfilling activity

= Determination of al required permits early in the development of the remediation
plan

= Grading and surface preparation suitable to allow the park to be developed by the city

=  Groundwater monitoring

(l) GEl Consultants, Inc.
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Table 1
Field Investigations

East 173" Street Works
Bronx, New York

Date Action Objective(s)
June 12 to June 18, 2002 Subsurface-soil sampling from |Initial site characterization to determine
test pits presence/absence of MGP impacts
June 12 to July 10, 2002 Air monitoring Protect off-site receptors from airborne

contaminant downwind during
investigation activities

June 19 to July 11, 2002 Subsurface-soil sampling from |Initial site characterization to determine
soil borings presence/absence of MGP impacts
June 20 and July 12, 2002 Surface-soil sampling from Characterize the surface soil excavated
stockpiles and stockpiled to determine if the soil is re;
usable
July 3 to July 10, 2002 Monitoring well and piezometer|Initial site characterization to determine
installation presence/absence of MGP impacts to the
groundwater
July 16, 2002 Bronx River Inspection Visual inspection to determine presence/
absence of MGP impacts along Bronx
River
July 16 to July 18, 2002 Well Development To restore the natural permeability of the

formation in the vicinity of the well and to
remove silt and clay to provide a turbid-
free groundwater sample

July 26, 2002 Site survey lllustrates locations and elevations of
former MGP structures and investigation
points

August 1 to August 2, 2002 Water level measurements Groundwater flow direction

1% round groundwater Groundwater characterization
sampling

August 2 to August 6, 2002 Data logging using pressure  |Water level measurements collected to

transducers determine if groundwater is tidally
influenced

August 20 and August 23, 2002 |Sediment sampling Characterize Bronx River sediments

August 23, 2002 Water level measurements Groundwater flow direction
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Table 2
Field Methods and Sample Summary
East 173" Street Works
Bronx, New York
Number of Data
Investigatory Method Points
Geologic Data
Surface-soil samples (stockpiled) 11
Subsurface-soil borings* 31
Subsurface test pits 34
Sediment samples 9
Hydrologic Data
Overburden aquifer monitoring wells 8
Piezometers 2
River gauges 2
Chemical Data
Subsurface-soil samples (test pit) 32
Subsurface-soil samples (soil boring) 71
Surface-soil samples (stockpiled) 11
Groundwater samples 8
Sediment samples 9
Note:
* does not include piezometers
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Table 3
Sampling Location Rationale
East 173rd Street Works
Bronx, New York

Sample Location
Identification

Location Rationale/Structure
or Area of Investigation

Test Pits

Identify former MGP structures and source areas and determine
lateral extent of shallow subsurface contamination

TP-2, TP-3, TP-4, TP-12A,
TP-12B, TP-6, TP-7

Former gas holders

TP-12B Lateral extent at western site boundary
TP-12A Former embayment area

TP-1 Former Retort House

TP-16 Former Storage Room

TP-13, TP-27B, TP-28 Former Engine Room

TP-10, TP-26 Former Purifying House

TP-11 Former Naphtha Tanks

TP-8, TP-8A Former Gas House

TP-9A, TP-9B, TP-9C,
TP-20A, TP-20B, TP-27A

Former Bronx River channel

TP-21 Proposed footbridge footing

TP-22 Proposed boathouse footing

TP-24, TP-25 Proposed comfort station area and sewer laterals
TP-23 Lateral extent at eastern site boundary

TP-14, TP-17, TP-18

Proposed sewer laterals

TP-11, TP-15, TP-19

Proposed sewer drain outfall

Soil Borings

Characterize source area and downgradient impacts to soil,
and determine lateral extent of impacts on site

SB-2, SB-2A, SB-3, SB-4,
SB-4A, SB-5

Former gas holders

SB-1, SB-6, SB-21

Former Bronx River channel

SB-7, SB-8, SB-10, SB-11

Western property boundary

SB-12, SB-13, SB-14, SB-15,

Proposed sewer laterals

SB-16, SB-18

SB-9, SB-17 Proposed vortex system

SB-19 Delineate tar impacts found in TP-28

SB-20 Delineate tar impacts found in TP-27B
Surface Soil Characterize stockpiled surface soil

Stkpilel-SE, SW, NW, NE

Systemic grid coordinates

Stkpile2-T1 through T7

Systemic grid coordinates

Sediment Samples

Characterize MGP impacts to Bronx River sediments

SED-8 and SED-9

Characterize upgradient sediment impacts

SED-5 through SED-7

Characterize sediment impacts adjacent to the site

SED-1 through SED-4

Characterize sediment impacts downgradient of the site

Wells

Characterize site hydrology and determine impacts to soil and
overburden groundwater

MW-2S, MW-2D, MW-3S,
MW-3D

Downgradient of former gas holders

MW-4S, MW-4D

Downgradient property boundary groundwater monitoring

MW-1S, MW-1D

Upgradient property boundary groundwater monitoring

Pz-1, PZ-2

Determine shallow groundwater flow direction

GEI Consultants, Inc.
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Table 4
Groundwater Monitoring Well Construction Details
East 173" Street Works
Bronx, New York
Ground Top of Outer
Well Total Surface Riser Casing Screen Annular Fills
Well Depth Depth Elevation Elevation | Diameter Interval Screen Interval Fill
ID (feet bgs) (feet bgs) (feet) (feet) (inches) (feet bgs) Type (feet bgs) Type
Slotted 0-1 Native Material
MW-1S 16.00 16.00 18.13 20.77 2.00 6-16 PVC 1-4 Bentonite Seal
4-16 Sand Filter
Slotted 0-1 Native Material
MW-1D 26..00 26.00 18.29 21.37 2.00 21-26 pPvC 1-19.5 Bentonite Seal
19.5-26 Sand Filter
Slotted 0-8 Grout Seal
MW-2S 16.00 16.00 16.58 19.21 2.00 10-16 PVC 8-16 Sand Filter
Slotted 0-1 Native Material
MW-2D 29.50 29.50 16.58 19.31 2.00 24.5-29.5 PVC 1-22.5 Grout Seal
22.5-29.5 |Sand Filter
Slotted 0-1 Native Material
MW-3S 16.00 16.00 16.48 18.84 2.00 6-16 pPvC 1-4 Bentonite Seal
4-16 Sand Filter
Slotted 0-1 Native Material
MW-3D 39.00 39.00 16.44 18.58 2.00 34-39 PVC 1-32 Grout Seal
32-39 Sand Filter
Slotted 0-1 Native Material
MW-4S 16.00 16.00 19.44 18.65 2.00 6-16 PVC 1-4 Bentonite Seal
4-16 Sand Filter
Slotted 0-1 Native Material
MW-4D 28.00 28.00 19.24 18.57 2.00 23-28 PVC 1-19 Grout Seal
19-21 Bentonite Seal
21-28 Sand Filter
Slotted 0-1 Native Material
Pz-1 16.00 16.00 16.92 19.75 2.00 6-16 PVC 1-4 Bentonite Seal
4-16 Sand Filter
Slotted 0-1 Native Material
pPz-2 16.00 16.00 16.47 18.69 2.00 6-16 pPvC 1-4 Bentonite Seal
4-16 Sand Filter

GEI Consultants, Inc. Page 1 of 1 JAWPROC\JAR\CON-ED\East 173rd Street\Focused RI ReportiMisc Tables.xls



Table 5

Sample Collection and Analytical Summary
East 173" Street Works
Bronx, New York

Number | Number | Number | Number of
Sampling of of Field of Trip Field
Medium Method Analytical Parameters Samples Blanks Blanks Duplicates
Surface Soil Grab from VOCs
stockpiles SVOCs
TAL Metals 1 0 2 2
Cyanide
Subsurface Split spoon VOCs
Soll from borings | SVOCs
TAL Metals 2 6 11 3
Cyanide
Grab from VOCs
test pit SVOCs
TAL Metals 32 1 5 2
Cyanide
Sediment Grab from VOCs
river bottom SVOCs
TAL Metals 9 2 2 L
Cyanide
Groundwater | Bailer VOCs 8 1 1 1
Peristaltic SVOCs
pump TAL Metals 8 1 1 1
Cyanide
Investigation Grab from VOCs
Derived roll offs and TCLP Benzene
Waste: Soil composited SVOCs
Boring TCLP SVOCs
Cuttings and L 0 L 0
Excavated
Test Pit
Material
Investigation Grab from VOCs
Derived drums and SVOCs 1 0 1 0
Waste: composited TAL metals
Wastewater Cyanide
Notes:

VOCs - volatile organic compounds

SVOCs - semivolatile organic compounds
TAL — target analyte list
TCLP — toxicity characteristic leaching procedure

GEIl Consultants, Inc.
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Table 6. - Chemical analyses of surface and subsurface water samples from Bronx and western Queens Counties

. . Total atkalinity
lons in solution (ppm) (CO, + HCO,)
Sample 3 3 ¢ -
number pH reported as mg o Sample localities
Na,CO, per 10 ml
SO, Ca Al K Mg Na Si Ct F Fe of sample

NY1 7.2 43 40 <1.0 7 14 70 7 - - - 1.6 Stream crossing Van Cortlandt Park golf course
about 200 ft south of Henry Hudson Parkway-
Saw Mill River Parkway interchange

NY2 7.29 25 10 <1.0 10 3 50 4 - - - 1.7 Stream east of Wilder Avenue off E. 233d
Street, in Seton Falls Park

NY3 7.72 130 150 <1.0 20 50 250 6 - - - 1.6 Ground-water spring in Fordham Gneiss on Pal-
isade Avenue just east of Henry Hudson Park-
way bridge

NY4 >6 98 100 <1.0 10 30 100 15 - - - 31 Seep from fault on Transit Authority level of
63d Street tunnels beneath 41st Avenue,
Queens

NY5 7.28 35 30 <10 2 10 30 2 90 - 0.09 1.3 Lower Bronx River falls about 200 ft north of E.
180th Street

NY6 7.19 8.3 60 <1.0 6 10 60 6 150 - 4 24 Ground water from a Webster Avenue sewer
tranch near Mosholu Parkway South

NY?7 9.1 440 60 <1.0 40 90 580 0.3 3,300 - .9 1.6 Bronx River at fishing boat docks south of West-
chester Avenue bridge

NY8 6.8 13 120 <10 10 30 110 7 410 - 2 3.9 Ground water from Oak Point Conrail yards
south of Longwood Avenue

NY9 7.7 2,300 180 <1.0 140 160 990 1 16,000 4 1.1 Sea water from lagoon between Hunter Island
and Pelham Bay Park golf course

NY10 6.28 a3 20 72 1 10 40 4 20 5 .8 Freshwater marsh between Major Deegan
Expressway and Van Cortlandt Park East

NY11 7.61 1,900 170 <. 140 160 990 5 15,000 - .07 1.1 Hutchinson River between New England Thru-
way and Boston Post Road bridges

NY12 8.11 2,100 200 <.1 140 170 990 .5 18,000 - 2 1.3 Sea water off the northeast shore of Big Twin
Island

NY20 6.3 350 700 1 13 110 1,900 50 3,700 620 3 - Seep from joint in tunnel roof at station
1669 + 00 of City Water Tunne! No. 3 about
750 ft beneath Rainey Park, Queens, approxi-
mately 350 ft west of Vernon Boulevard

NY21 6.4 360 550 1 12 80 800 13.0 1,700 5.9 2 - Seep from joint in tunnel at station 1681+ 20 of

City Water Tunnel No. 3 about 750 ft beneath
34th Avenue, Queens, approximately 200 ft
west of 21st Street

[Tests were run at U.S. Geological Survey laboratories, Reston, Va Measurements of pH were made in the field with a Sargent-Welch pH meter, model PBX. Abbreviations used:
ppm, parts per million; -, no data. Bronx samples NY1 3. .12 Queens samples: NY 4, 20, and 21. Trace elements determined were Co, Cr, Cu, Li, Mn, Mo, Ni, P, Pb, Sn,

Ti, and V; concentrations ranged from 072 to -

001 ppm)

Source: Bedrock and Geologic Maps of Bronx County and Parts of New York and Queens Counties, New York, Charles A. Baskerville, USGS, 1992.

CON_ED\013942\RI\TABLE6G




Table 7
Groundwater Elevation Data

East 173" Street Works
Bronx, New York

Measurement Date
08/01/02 08/23/02
Depth to Groundwater Depth to Groundwater
Surveyed Top of | Groundwater Elevation Groundwater Elevation

Location Casing Elevation (feet) (feet) (feet) (feet)
MW-1S 20.77 13.38 7.39 13.44 7.33
MW-1D 21.37 15.32 6.05 15.43 5.94
MW-2S 19.21 12.96 6.25 13.05 6.16
MW-2D 19.31 14.72 4.59 14.98 4.33
MW-3S 18.84 12.78 6.06 12.79 6.05
MW-3D 18.58 14.04 4.54 14.86 3.72
MW-4S 18.65 13.21 5.44 13.29 5.36
MW-4D 18.57 13.70 4.87 14.18 4.39
Pz-1 19.75 12.74 7.01 12.63 7.12
Pz-2 18.69 14.10 4.59 15.78 2.91
RG-1 10.86 NM NM 5.20 5.66
RG-2 9.09 NM NM 6.40 2.69

Notes:
MW- Monitoring Well
PZ - Piezometer
RG - River Gauge
NM - Not measured
Top of casing elevations surveyed July 2002
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Compounds Expected at MGP Sites

Table 8

Volatile Organic Compounds

Benzene Xylenes
Toluene Ethylbenzene
Phenolics
Phenols
Methylphenols
Dimethylphenols
Polynuclear Aromatic Hydrocarbons
Acenaphthene Benzo(g,h,i)perylene
Acenaphthalene Dibenzo(a,h)anthracene
Benz(a)anthracene Carbazole
Benzo(a)pyrene Benzo(e)pyrene
Chrysene Biphenyl
Anthracene Dibenzofuran
Fluorene Methyl Phenanthrene
Fluoranthene Benzo(b)fluoranthene
Phenanthrene Naphthalene
Pyrene Methylnaphthalene
Benzo(k)fluoranthene Dimethylnaphthalene
Inorganics
Aluminum Lead
Antimony Manganese
Arsenic Nickel
Boron Vanadium
Cadmium Zinc
Cobalt Cyanide
Copper Sulfide
Iron

Source: GRI, 1996, Management of Manufactured Gas Plant Sites, The Gas
Research Institute's Two-Volume Practical Reference Guide.

GEI Consultants, Inc.
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GEI Consultants, Inc.

Table 9

Background Concentrations of PAH and Metals
in Soil From the Eastern United States

Background
Concentration

Arithmetic Means

Compounds Range (mg/kg) (mg/kg)
PAH*
2-Methylnaphthalene 0.017 - 0.64 0.151
Acenaphthene 0.024 -0.34 0.201
Acenaphthylene 0.018 - 1.10 0.173
Anthracene 0.029 - 5.70 0.351
Benz(a)anthracene 0.048 - 15.00 1.319
Benzo(a)pyrene 0.040 - 13.00 1.323
Benzo(b)fluoranthene 0.049 - 12.00 1.435
Benzo(g,h,i)perylene 0.200 - 5.90 0.891
Benzo(k)fluoranthene 0.043 - 25.00 1.681
Chrysene 0.038 - 21.00 1.841
Dibenz(a,h)anthracene 0.020 - 2.90 0.388
Fluoranthene 0.110 - 39.00 3.047
Fluorene 0.022 - 3.30 0.214
Indeno(1,2,3-c,d)pyrene 0.093 - 6.00 0.987
Naphthalene 0.018 - 0.66 0.125
Phenanthrene 0.071 - 36.00 1.838
Pyrene 0.082 - 11.00 2.398
Total PAH 2.292 - 166.65 18.361
Metals 2
Aluminum 700 - > 10,000 72,000
Antimony <1-8.8 0.66
Arsenic <0.1-97 7.2
Barium 10 - 5,000 580
Beryllium <1-15 0.92
Cadmium® 0.01-22 -
Calcium 100 - 320,000 24,000
Chromium 1-2,000 54
Cobalt <3-70 9.1
Copper <1-700 25
Iron 100 - 100,000 26,000
Lead <10 - 700 19
Magnesium 50 - >100,000 9,000
Manganese <2 -7,000 550
Mercury 0.01-4.6 0.09
Nickel <5 - 700 19
Potassium 50 - 63,000 15,000
Selenium <0.1-4.3 0.39
Silver® 0.01-5 0.05
Sodium <500 - 100,000 12,000
Thallium 70 - 20,000 2,900
Vanadium <7 - 500 80
Zinc <5 - 2,900 60
Note:

Source: lBradIey, B.H., etal. 1994. “Background Levels of Polycyclic Aromatic
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils,” Journal of Soil

Contamination, 3(4), p. 349-361.

2

8. USEPA, Metals in Soils: A Brief Summary , 1980

- Not presented in source

. H.T. Shacklette and J.G. Boerngen, USGS Professional Paper 1270, 1984
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Table 10
Surface Soil Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
Chemical Cleanup Sample ID
Name Objective STKPILE 1-NE-C | STKPILE 1-NE-G ‘ STKPILE 1-NW-C ‘ STKPILE 1-NW-G ‘ STKPILE 1-SE-C | STKPILE 1-SE-G | STKPILE 1-SW-C | STKPILE 1-SW-G
Volatile Organic Compounds (VOCs) mg/kg
Benzene 0.06 NA <0.46U NA <0.49U <0.41U <0.54U NA <0.53U
Carbon disulfide 2.7 NA <0.46U NA <0.49U <0.41U <0.54U NA <0.53U
Ethylbenzene 55 NA <0.46U NA <0.49U <0.41U <0.54U NA <0.53U
Methylene chloride 0.1 NA <0.46U NA <0.49U <0.41U <0.54U NA <0.53U
Styrene NE NA <0.46U NA <0.49U <0.41U <0.54U NA <0.53U
Toluene 1.5 NA <0.46U NA <0.49U <0.41U <0.54U NA <0.53U
Xylene, m,p- 1.2 NA <0.46U NA <0.49U <0.41U <0.54U NA <0.53U
Xylene,o- 1.2 NA <0.46U NA <0.49U <0.41U <0.54U NA <0.53U
Semivolatile Organic Compounds (SVOCs) mg/kg
Acenaphthene 50 0.047J NA 0.033J NA <0.37U <0.38U <0.36U NA
Acenaphthylene 41 <0.37U NA <0.36U NA <0.37U <0.38U <0.36U NA
Anthracene 50 0.12J NA 0.061J NA 0.052J <0.38U 0.057J NA
Benz[a]anthracene 0.224 0.4 NA 0.31J NA 0.23J 0.17J 0.26J NA
Benzo[a]pyrene 0.061 0.37 NA 0.29J NA 0.23J 0.17J 0.23J NA
Benzo[b]fluoranthene 1.1 0.72 NA 0.5 NA 0.41 0.31J 0.4 NA
Benzolg,h,i]perylene 50 0.28J NA 0.23J NA 0.18J 0.15J 0.19J NA
BenzolK]fluoranthene 1.1 <0.37U NA <0.36U NA <0.37U <0.38U <0.36U NA
Butyl benzyl phthalate 50 <0.37U NA <0.36U NA <0.37U <0.38U <0.36U NA
Carbazole NE 0.051J NA 0.032J NA <0.37U <0.38U 0.021J NA
Chrysene 0.4 0.4 NA 0.3J NA 0.23J 0.18J 0.25J NA
Dibenz[a,h]anthracene 0.014 <0.37U NA 0.056J NA 0.041J <0.38U <0.36U NA
Dibenzofuran 6.2 0.022J NA <0.36U NA <0.37U <0.38U <0.36U NA
Dimethylphenol, 2,4- NE <0.37U NA <0.36U NA <0.37U <0.38U <0.36U NA
Di-n-butyl phthalate 8.1 <0.37U NA <0.36U NA <0.37U <0.38U <0.36U NA
Fluoranthene 50 0.75 NA 0.58 NA 0.43 0.31J 0.46 NA
Fluorene 50 0.041J NA 0.024J NA 0.02J <0.38U 0.021J NA
Indeno[1,2,3-cd]pyrene 3.2 0.22J NA 0.18J NA 0.14J <0.38U 0.15J NA
Methylnaphthalene,2- 36.4 <0.37U NA 0.027J NA <0.37U <0.38U <0.36U NA
Methylphenol, 4- 0.9 <0.37U NA <0.36U NA <0.37U <0.38U <0.36U NA
Methylphenol, 2- 0.1 <0.37U NA <0.36U NA <0.37U <0.38U <0.36U NA
Naphthalene 13 0.037J NA 0.026J NA 0.055J <0.38U 0.033J NA
N-Nitrosodi-n-propylamine NE R NA R NA R R R NA
Phenanthrene 50 0.45 NA 0.3J NA 0.21J 0.15J 0.22J NA
Pyrene 50 0.77 NA 0.55 NA 0.42 0.35J 0.41 NA
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Table 10 (continued)

Surface Soil Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works

Bronx, New York

Chemical Cleanup Sample ID

Name Objective STKPILE 1-NE-C | STKPILE 1-NE-G ‘ STKPILE 1-NW-C ‘ STKPILE 1-NW-G ‘ STKPILE 1-SE-C | STKPILE 1-SE-G | STKPILE 1-SW-C | STKPILE 1-SW-G
Inorganic Compounds (mg/kg)
Cyanide, Total TBE <0.32U NA <0.31U NA <0.32U <0.33U <0.31U NA
Aluminum NE 8290 NA 7410 NA 8060 9010 7220 NA
Antimony NE <1.2U NA <0.55U NA 1.2 1.2 <0.54U NA
Arsenic 75 5.6 NA 3.4 NA 6.5 52 4.4 NA
Barium 300 206 NA 139 NA 214 215 142 NA
Beryllium 0.16 <0.53U NA <0.43U NA <0.6U <0.53U <0.41U NA
Cadmium 1 1.2 NA <1UJ NA 1.3 1.3 <0.99UJ NA
Calcium NE 28500 NA 15000 NA 12700 12600 7230 NA
Chromium 10 24.1 NA 20.6 NA 26.6 26.9 21.8 NA
Cobalt 30 8.9J NA 8J NA 8.9 10J 7.8J NA
Copper 25 82.7 NA 64.7 NA 107 1140 1090 NA
Iron 2000 17900 NA 18300 NA 21400 21600 20400 NA
Lead NE 340 NA 289 NA 396 446 225 NA
Magnesium NE 5550 NA 5450 NA 5570 5910 4770 NA
Manganese NE 275 NA 229 NA 245 273 247 NA
Mercury 0.1 0.19 NA 0.21 NA 0.18 0.16 0.22 NA
Nickel 13 19.6 NA 17.5 NA 22.13 21.6 17.6J NA
Potassium NE 2410 NA 2330 NA 2330 2620 2550 NA
Selenium 2 <1.4UJ NA <0.88UJ NA <1.7UJ <0.57UJ <0.54UJ NA
Silver NE <0.3U NA <0.33U NA <0.33U <0.34U <0.32U NA
Sodium NE 402J NA <328U NA 401J 485J <323U NA
Thallium NE <0.5U NA 0.64 NA 0.61 0.38J 0.67 NA
Vanadium 150 29.8 NA 24.5 NA 29.3 345 25.7 NA
Zinc 20 305 NA 237 NA 342 331 218 NA
Notes:

Only those compounds detected are shown

NA - not analyzed

NE - cleanup objective not established
mg/kg - milligram per kilogram

U - not detected at the detection limit provided

J - estimated value below laboratory detection limit

B - analyte detected in blank
TBE - to be established

Blue - compound detected in sample
Red - concentration exceeds NYSDEC-recommended cleanup objective

R - sample rejected

GEI Consultants, Inc.
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Table 10 (continued)
Surface Soil Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
Chemical Cleanup Sample ID
Name Objective STKPILE2-T1C STKPILE2-T1G | STKPILE2-T2C | STKPILE2-T2G STKPILE2-T3C STKPILE2-T3G STKPILE2-T4C
Volatile Organic Compounds (VOCs) mg/kg
Benzene 0.06 NA <0.56U NA <0.6U NA <0.56U <0.61U
Carbon disulfide 2.7 NA <0.56U NA <0.6U NA <0.56U <0.61U
Ethylbenzene 5.5 NA <0.56U NA <0.6U NA <0.56U <0.61U
Methylene chloride 0.1 NA <0.56U NA <0.6U NA <0.56U <0.61U
Styrene NE NA <0.56U NA <0.6U NA <0.56U <0.61U
Toluene 15 NA <0.56U NA 0.36J NA <0.56U <0.61U
Xylene, m,p- 1.2 NA <0.56U NA <0.6U NA <0.56U <0.61U
Xylene,o- 1.2 NA <0.56U NA <0.6U NA <0.56U <0.61U
Semivolatile Organic Compounds (SVOCs) mg/kg

Acenaphthene 50 <0.33UJ NA <0.39UJ NA <0.38UJ <0.39UJ <0.38UJ
Acenaphthylene 41 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Anthracene 50 <0.33U NA <0.39U NA <0.38U <0.39U 0.21J
Benz[a]anthracene 0.224 <0.33U NA <0.39U NA 0.08J 0.041J 0.72
Benzo[a]pyrene 0.061 <0.33U NA <0.39U NA <0.38U <0.39U 0.56
Benzo[b]fluoranthene 1.1 0.14J NA 0.14J NA 0.16J 0.079J 0.87
Benzo[g,h,i]perylene 50 <0.33U NA <0.39U NA <0.38U <0.39U 0.37J
Benzo[K]fluoranthene 1.1 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Butyl benzyl phthalate 50 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Carbazole NE <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Chrysene 0.4 <0.33U NA <0.39U NA 0.091J 0.047J 0.72
Dibenz[a,h]anthracene 0.014 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Dibenzofuran 6.2 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Dimethylphenol, 2,4- NE <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Di-n-butyl phthalate 8.1 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Fluoranthene 50 0.11J NA 0.14J NA 0.17J 0.083J 1.2
Fluorene 50 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Indeno[1,2,3-cd]pyrene 3.2 <0.33U NA <0.39U NA <0.38U <0.39U 0.29J
Methylnaphthalene,2- 36.4 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Methylphenol, 4- 0.9 <0.33U NA 0.099J NA <0.38U 0.15J <0.38U
Methylphenol, 2- 0.1 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
Naphthalene 13 <0.33U NA <0.39U NA <0.38U <0.39U <0.38U
N-Nitrosodi-n-propylamine NE <0.33UJ NA <0.39UJ NA <0.38UJ <0.39UJ <0.38UJ
Phenanthrene 50 <0.33U NA <0.39U NA <0.38U <0.39U 0.89
Pyrene 50 <0.33UJ NA 0.11J NA 0.15J 0.067J 1.5J
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Table 10 (continued)

Surface Soil Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York

Chemical Cleanup Sample ID
Name Objective STKPILE2-T1C STKPILE2-T1G | STKPILE2-T2C | STKPILE2-T2G STKPILE2-T3C STKPILE2-T3G STKPILE2-TAC
Inorganic Compounds (mg/kg)
Cyanide, Total TBE NA NA NA NA NA NA NA
Aluminum NE NA NA NA NA NA NA NA
Antimony NE NA NA NA NA NA NA NA
Arsenic 75 NA NA NA NA NA NA NA
Barium 300 NA NA NA NA NA NA NA
Beryllium 0.16 NA NA NA NA NA NA NA
Cadmium 1 NA NA NA NA NA NA NA
Calcium NE NA NA NA NA NA NA NA
Chromium 10 NA NA NA NA NA NA NA
Cobalt 30 NA NA NA NA NA NA NA
Copper 25 NA NA NA NA NA NA NA
Iron 2000 NA NA NA NA NA NA NA
Lead NE NA NA NA NA NA NA NA
Magnesium NE NA NA NA NA NA NA NA
Manganese NE NA NA NA NA NA NA NA
Mercury 0.1 NA NA NA NA NA NA NA
Nickel 13 NA NA NA NA NA NA NA
Potassium NE NA NA NA NA NA NA NA
Selenium 2 NA NA NA NA NA NA NA
Silver NE NA NA NA NA NA NA NA
Sodium NE NA NA NA NA NA NA NA
Thallium NE NA NA NA NA NA NA NA
Vanadium 150 NA NA NA NA NA NA NA
Zinc 20 NA NA NA NA NA NA NA

Notes:
Only those compounds detected are shown
NA - not analyzed
NE - cleanup objective not established
mg/kg - milligram per kilogram
U - not detected at the detection limit provided
J - estimated value below laboratory detection limit
B - analyte detected in blank
TBE - to be established
Blue - compound detected in sample
Red - concentration exceeds NYSDEC-recommended cleanup objective
R - sample rejected
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Table 10 (continued)

Surface Soil Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works

Bronx, New York

Chemical Cleanup Sample ID
Name Objective STKPILE2-T4G STKPILE2-T5C | STKPILE2-T5G | STKPILE2-T6C STKPILE2-T6G STKPILE2-T7C STKPILE2-T7G
Volatile Organic Compounds (VOCs) mg/kg
Benzene 0.06 <0.62U NA <0.61U NA <0.62U <0.62U <0.59U
Carbon disulfide 2.7 <0.62U NA <0.61U NA <0.62U <0.62U <0.59U
Ethylbenzene 5.5 <0.62U NA <0.61U NA <0.62U <0.62U <0.59U
Methylene chloride 0.1 <0.62U NA <0.61U NA <0.62U <0.62U <0.59UJB
Styrene NE <0.62U NA <0.61U NA <0.62U <0.62U <0.59U
Toluene 15 <0.62U NA <0.61U NA <0.62U <0.62U <0.59U
Xylene, m,p- 1.2 <0.62U NA <0.61U NA <0.62U <0.62U <0.59U
Xylene,o- 12 <0.62U NA <0.61U NA <0.62U <0.62U <0.59U
Semivolatile Organic Compounds (SVOCs) mg/kg

Acenaphthene 50 NA <0.39UJ NA <0.35UJ <0.41UJ <0.35UJ NA
Acenaphthylene 41 NA <0.39U NA <0.35U <0.41U <0.35U NA
Anthracene 50 NA <0.39U NA <0.35U 0.065J <0.35U NA
Benz[a]anthracene 0.224 NA 0.13J NA 0.077J 0.14J 0.066J NA
Benzol[a]pyrene 0.061 NA 0.13J NA 0.08J 0.12J 0.067J NA
Benzo[b]fluoranthene 1.1 NA 0.23J NA 0.15J 0.23J 0.13J NA
Benzolg,h,i]perylene 50 NA 0.11J NA 0.079J 0.094J 0.062J NA
Benzo[K]fluoranthene 1.1 NA <0.39U NA <0.35U <0.41U <0.35U NA
Butyl benzyl phthalate 50 NA <0.39U NA <0.35U <0.41U <0.35U NA
Carbazole NE NA <0.39U NA <0.35U <0.41U <0.35U NA
Chrysene 0.4 NA 0.14J NA 0.094J 0.15J 0.072J NA
Dibenz[a,h]anthracene 0.014 NA <0.39U NA <0.35U <0.41U <0.35U NA
Dibenzofuran 6.2 NA <0.39U NA <0.35U <0.41U <0.35U NA
Dimethylphenol, 2,4- NE NA <0.39U NA <0.35U <0.41U <0.35U NA
Di-n-butyl phthalate 8.1 NA <0.39U NA <0.35U <0.41U <0.35U NA
Fluoranthene 50 NA 0.27J NA 0.17J 0.34J 0.14J NA
Fluorene 50 NA <0.39U NA <0.35U <0.41U <0.35U NA
Indenol[1,2,3-cd]pyrene 3.2 NA 0.081J NA 0.061J 0.082J 0.048J NA
Methylnaphthalene,2- 36.4 NA <0.39U NA <0.35U <0.41U <0.35U NA
Methylphenol, 4- 0.9 NA <0.39U NA <0.35U 0.22J <0.35U NA
Methylphenol, 2- 0.1 NA <0.39U NA <0.35U <0.41U <0.35U NA
Naphthalene 13 NA <0.39U NA <0.35U 0.073J <0.35U NA
N-Nitrosodi-n-propylamine NE NA <0.39UJ NA <0.35UJ <0.41UJ <0.35UJ NA
Phenanthrene 50 NA 0.13J NA 0.071J 0.23J 0.072J NA
Pyrene 50 NA 0.2J NA 0.13J 0.25J 0.1J NA

GEI Consultants, Inc.

Page 5 of 6

J\WPROC\WJAR\CON-ED\East 173rd Street\Focused RI Report\SurfaceSoilResultsHitTableCrossTab.xIs




Table 10 (continued)

Surface Soil Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York

Chemical Cleanup Sample ID
Name Objective STKPILE2-T4G STKPILE2-T5C | STKPILE2-T5G | STKPILE2-T6C STKPILE2-T6G STKPILE2-T7C STKPILE2-T7G
Inorganic Compounds (mg/kg)
Cyanide, Total TBE NA NA NA NA NA NA NA
Aluminum NE NA NA NA NA NA NA NA
Antimony NE NA NA NA NA NA NA NA
Arsenic 75 NA NA NA NA NA NA NA
Barium 300 NA NA NA NA NA NA NA
Beryllium 0.16 NA NA NA NA NA NA NA
Cadmium 1 NA NA NA NA NA NA NA
Calcium NE NA NA NA NA NA NA NA
Chromium 10 NA NA NA NA NA NA NA
Cobalt 30 NA NA NA NA NA NA NA
Copper 25 NA NA NA NA NA NA NA
Iron 2000 NA NA NA NA NA NA NA
Lead NE NA NA NA NA NA NA NA
Magnesium NE NA NA NA NA NA NA NA
Manganese NE NA NA NA NA NA NA NA
Mercury 0.1 NA NA NA NA NA NA NA
Nickel 13 NA NA NA NA NA NA NA
Potassium NE NA NA NA NA NA NA NA
Selenium 2 NA NA NA NA NA NA NA
Silver NE NA NA NA NA NA NA NA
Sodium NE NA NA NA NA NA NA NA
Thallium NE NA NA NA NA NA NA NA
Vanadium 150 NA NA NA NA NA NA NA
Zinc 20 NA NA NA NA NA NA NA

Notes:
Only those compounds detected are shown
NA - not analyzed
NE - cleanup objective not established
mg/kg - milligram per kilogram
U - not detected at the detection limit provided
J - estimated value below laboratory detection limit
B - analyte detected in blank
TBE - to be established
Blue - compound detected in sample
Red - concentration exceeds NYSDEC-recommended cleanup objective
R - sample rejected
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Table 11
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives SP-MW1S (10-11) \ SP-MW1D (21-22) | SP-MW2S (10.7-11.1) | SP-MW2D (16-16.5) \ SP-MW2D (29-29.5)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.72U <0.65U 0.31J 0.17J <6.2U
Carbon disulfide 2.7 <0.72UJ <0.65UJ <0.73U <0.71U <6.2U
Ethylbenzene 55 <0.72U <0.65U <0.73U <0.71U 6.8
Methylene chloride 0.1 <0.72U <0.65U <0.73U <0.71U <6.2U
Styrene NE <0.72U <0.65U <0.73U <0.71U <6.2U
Toluene 15 <0.72U <0.65U <0.73U 0.075J 4.6
Xylene, m,p- 1.2 <0.72U <0.65U 0.15J 0.13J 15
Xylene,o- 1.2 <0.72U <0.65U 0.12J <0.71U 5J
Total VOCs 10 U V] 0.58 0.375 31.4
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.47U <0.4U <100U 0.63 1.8
Acenaphthylene 41 <0.47U <0.4U <100U 0.087J 0.27J
Anthracene 50 <0.47U <0.4U 100 1.6 2.4
Benz[a]anthracene 0.224 <0.47U <0.4U 120 2 1.8
Benzo[a]pyrene 0.061 <0.47U <0.4U 110 1.7 14
Benzo[b]fluoranthene 1.1 <0.47U <0.4U 160 2.7 21
Benzo[g,h,i]perylene 50 <0.47U <0.4U <100U 1.1 0.88
Benzo[k]fluoranthene 1.1 <0.47U <0.4U <100U <0.39UJ <0.38U
Butyl benzyl phthalate 50 <0.47U <0.4U 64J <0.39U <0.38U
Carbazole NE <0.47U <0.4U <100U 0.5 0.84
Chrysene 0.4 <0.47U <0.4U 100 1.7 1.6
Dibenz[a,h]anthracene 0.014 <0.47U <0.4U <100U 0.13J 0.075J
Dibenzofuran 6.2 <0.47U <0.4U 45 0.64 1.6
Dimethylphenol, 2,4- NE <0.47U <0.4U <100U <0.39UJ <0.38U
Di-n-butyl phthalate 8.1 <0.47U <0.4U <100U <0.39U <0.38U
Fluoranthene 50 <0.47U <0.4U 320 3.6 3.2
Fluorene 50 <0.47U <0.4U 42 1 1.6
Indeno[1,2,3-cd]pyrene 3.2 <0.47U <0.4U 61J 1 0.83
Methylnaphthalene,2- 36.4 <0.47U <0.4U <100U 0.36J 1.8
Methylphenol, 4- 0.9 <0.47U <0.4U <100U <0.39UJ <0.38U
Methylphenol,2- 0.1 <0.47UJ <0.4UJ <100U <0.39UJ <0.38U
Naphthalene 13 <0.47U <0.4U <100U 0.83 12
N-Nitrosodi-n-propylamine NE <0.47UJ <0.4UJ <100UJ <0.39UJ <0.38UJ
Phenanthrene 50 <0.47U <0.4U 150 4.3 4.7
Pyrene 50 <0.47U <0.4U 220J 2.8 2.7
Total SVOCs 500 U U 1492 26.68 41.60
Inorganics (mg/kg)
Cyanide, Total 1600* <0.4U <0.37U 15.71 4.5 <0.33U
Aluminum NE 4050 8050 9130 7460 7000
Antimony NE <0.72UJ <0.64UJ <0.73UJ <0.67UJ <1.1UJ
Arsenic 7.5 8.3 <0.69UJ 6.1 <1.7UJ <0.59UJ
Barium 300 146 26.4 48.5 59.9 28.1
Beryllium 0.16 0.54 0.32 0.55J] 0.39J 0.27J
Cadmium 1 <0.14U <0.13UJ 0.48J <0.12U <0.11U
Calcium NE <4240U <2550U 4870 39100 2180
Chromium 10 6.6J 18.7J 25.3 29.1 19.7
Cobalt 30 5.5 6.2J 9.1 6.1 7.2
Copper 25 32.6J <10.3UJ 25.9] 27.1J 24.7)
Iron 2000 8830J 15700J 21900 14600 11400
Lead NE 109J 19.4J 152 41.8] <2.7UJ
Magnesium NE <788U 2980 4040 5060 3120
Manganese NE 130J 379J 148 221 83.9
Mercury 0.1 0.11 <0.043U 1.6 0.4 <0.038U
Nickel 13 9.3 6.9 18 12.7 13.5
Potassium NE <565U 638 1760 1620 2020
Selenium 2 <2.9UJ <0.64UJ <0.73U <0.62U <0.56U
Silver NE <0.43U <0.38U <0.44U <0.37U <0.34U
Sodium NE <388U <99.3U 7123 675J 687
Thallium NE <0.28U <0.26U <1.52U 0.3J <0.21U
Vanadium 150 25 19.6 32.6 17.1 30.4
Zinc 20 95 40 73.2 56.7J 28.8J

GEI Consultants, Inc. Page 1 of 18 JAWPROC\AR\CON-ED\East 173rd RI fitTable xis




Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || sP-Mw3D (37.5-38) | SP-Mw3S (10-10.5) | SP-MW4D (19-19.5) | SP-MW4D (26.5-27) | SP-MW4S (10.5-11)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.53U <0.66U 0.22J 0.17J <0.66U
Carbon disulfide 2.7 <0.53U <0.66U <0.9UJ <0.81U <0.66UJ
Ethylbenzene 5.5 <0.53U <0.66U 0.26J 0.41J <0.66U
Methylene chloride 0.1 <0.53U <0.66U <0.9U <0.81U <0.66U
Styrene NE <0.53U <0.66U <0.9U <0.81U <0.66U
Toluene 15 <0.53U <0.66U 0.2 0.14J <0.66U
Xylene, m,p- 1.2 <0.53U <0.66U 0.123 0.24J <0.66U
Xylene,o- 1.2 <0.53U <0.66U 0.33J 0.16J <0.66U
Total VOCs 10 U V] 1.13 1.12 U
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.37U <0.42U <14U 0.34] R
Acenaphthylene 41 <0.37U <0.42U <14U <0.45U <4.5U
Anthracene 50 <0.37U <0.42U 86 0.76 <4.5U
Benz[a]anthracene 0.224 <0.37U 0.37J 20 1.3 4.2]
Benzo[a]pyrene 0.061 <0.37U 0.34] 18 1.18 3.9]
Benzolb]fluoranthene 1.1 <0.37U 0.67 18 1.7 6.9
Benzo[g,h,i]perylene 50 <0.37U 0.31J 8.6J 0.89 3.2
Benzolk]fluoranthene 1.1 <0.37U <0.42U <14U <0.45U <4.5U
Butyl benzyl phthalate 50 <0.37U <0.42U <14U <0.45U <4.5U
Carbazole NE <0.37U <0.42U <14U <0.45U <4.5U
Chrysene 0.4 <0.37U 0.34J 17 1.1 3.7
Dibenz[a,h]anthracene 0.014 <0.37U <0.42U <14U <0.45U <4.5U
Dibenzofuran 6.2 <0.37U <0.42U <14U 0.21J <4.5U
Dimethylphenol, 2,4- NE <0.37U <0.42U <14U <0.45U <4.5U
Di-n-butyl phthalate 8.1 <0.37U <0.42U <14U <0.45U <4.5U
Fluoranthene 50 <0.37U 0.44 63 2.7 8.2
Fluorene 50 <0.37U <0.42U 6.6J 0.5 <4.5U
Indeno[1,2,3-cd]pyrene 3.2 <0.37U 0.27J 5.8] 0.8 2.7)
Methylnaphthalene, 2- 36.4 <0.37U <0.42U <14U <0.45U <4.5U
Methylphenol, 4- 0.9 <0.37U <0.42U <14U <0.45U <4.5U
Methylphenol,2- 0.1 <0.37U <0.42U <14UJ <0.45U <4.5UJ
Naphthalene 13 0.3J 0.65 20 0.83 <4.5U
N-Nitrosodi-n-propylamine NE <0.37UJ <0.42UJ <14UJ <0.45UJ R
Phenanthrene 50 <0.37U 0.105J 25 2.3 2.7
Pyrene 50 <0.37UJ 0.5 78 2.8 7.83
Total SVOCs 500 0.3 4.04 366 17.41 43.3
Inorganics (mg/kg)
Cyanide, Total 1600* <0.32U 23.85 15.05 1.71 9.79
Aluminum NE 4450 11400 23900 10000 8630
Antimony NE <0.54UJ <0.62UJ <4.1UJ <0.74UJ <2.6UJ
Arsenic 7.5 <0.54U 4.4 26.6 55 8.7
Barium 300 29.1 79.8 249 153 86.6
Beryllium 0.16 0.19J 0.62J 0.87 0.57J 0.4
Cadmium 1 <0.11U 0.97J 14.7J 1.3 <0.13UJ
Calcium NE 3330 4450 10900 3590 <2070U
Chromium 10 16.9 29.6 51.1J 46.9 92.7J
Cobalt 30 8.6 9.2 29.6J 9.9 6.9J
Copper 25 27.4 251J 1793 93.6J 92.3]
Iron 2000 11100 25200 33200J 24400 34500J
Lead NE 2.2) 239 1220J 236 228J
Magnesium NE 3990 3630 <1820U 4220 3540
Manganese NE 71.3 138 153J 228 183J
Mercury 0.1 <0.21U 0.72 0.97 0.3 0.63
Nickel 13 19 22.1 114 23 12.4
Potassium NE 1650 1350 796 2900 1760
Selenium 2 0.63J <0.62U <1.3UJ <0.61U <0.67UJ
Silver NE <0.32U <0.37U <0.52U <0.37U <0.4U
Sodium NE 348J 515J <1760U 758 <839U
Thallium NE <0.21U <0.24U <0.33UJ 0.29 <0.28U
Vanadium 150 235 28.2 217 325 26.4
Zinc 20 27.6 126 1950 263 63.7
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York

NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives [ sP-sB1 (6-8) | SP-SB1 (11-12) | SP-SB1 (23.5-24) | SP-SB2A (16-16.5) | SP-SB2 (18-18.5) | SP-SB2 (19.5-20)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <1l.3U <0.87U <0.54U <0.67U 0.064J 0.12J
Carbon disulfide 2.7 <1l.3U <0.87U <0.54U <0.67U <0.56U <0.61U
Ethylbenzene 55 <1l.3U <0.87U <0.54U <0.67U <0.56U <0.61U
Methylene chloride 0.1 <1l.3U <0.87U <0.54U <0.67U <0.56U <0.61U
Styrene NE <1l.3U <0.87U <0.54U <0.67U <0.56U <0.61U
Toluene 15 <1l.3U <0.87U <0.54U <0.67U <0.56U <0.61U
Xylene, m,p- 1.2 <1.3U <0.87U <0.54U <0.67U <0.56U 0.063J
Xylene,o- 1.2 <1l.3U <0.87U <0.54U <0.67U <0.56U <0.61U
Total VOCs 10 U V] U U 0.064 0.183
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <4.2U0J <0.39UJ <0.41U 1.2 <0.34UJ
Acenaphthylene 41 <4.2UJ <0.59U <0.39U <0.41U <4.1U <0.34U
Anthracene 50 1.6J 0.68 <0.39U 0.23J 3.6 <0.34U
Benz[a]anthracene 0.224 18] 1.3 <0.39U 0.34J 6.7 <0.34U
Benzo[a]pyrene 0.061 25] 1.3 <0.39U 0.22J 4.8 <0.34U
Benzolb]fluoranthene 1.1 49 2 <0.39U 0.46 9.7 <0.34U
Benzo[g,h,i]perylene 50 29J 0.7 <0.39U <0.41U 2.2) <0.34U
Benzolk]fluoranthene 1.1 <4.2UJ <0.59U <0.39U <0.41U <4.1U <0.34U
Butyl benzyl phthalate 50 <4.2UJ <0.59U <0.39U <0.41U <4.1U <0.34U
Carbazole NE <4.2U <0.59U <0.39U <0.41U <4.1U <0.34U
Chrysene 0.4 21 1.1 <0.39U 0.31J 6.1 <0.34U
Dibenz[a,h]anthracene 0.014 5.7J <0.59U <0.39U <0.41U <4.1U <0.34U
Dibenzofuran 6.2 <4.20J 0.18J <0.39U <0.41U <4.1U <0.34U
Dimethylphenol, 2,4- NE <4.2U <0.59U <0.39UJ <0.41U <4.1U <0.34U
Di-n-butyl phthalate 8.1 <4.2UJ <0.59U <0.39U <0.41U <4.1U <0.34U
Fluoranthene 50 6.5J 25 <0.39U <0.41U 1.3 <0.34U
Fluorene 50 <4.2UJ 0.37J <0.39U 0.25] 1.7 <0.34U
Indeno[1,2,3-cd]pyrene 3.2 20J 0.67 <0.39U 0.13J 2.4) <0.34U
Methylnaphthalene,2- 36.4 <4.2UJ <0.59U <0.39U <0.41U <4.1U <0.34U
Methylphenol, 4- 0.9 <4.2U <0.59U <0.39UJ <0.41U <4.1U <0.34U
Methylphenol,2- 0.1 <4.2U <0.59U <0.39UJ <0.41U <4.1U <0.34U
Naphthalene 13 3.4 0.33J <0.39U 0.26J 1.3J 0.088J
N-Nitrosodi-n-propylamine NE <4.2UJ <0.59U R <0.41UJ R <0.34UJ
Phenanthrene 50 3J 2 <0.39U 1 11 <0.34U
Pyrene 50 15J 2 <0.39U <0.41U R <0.34U
Total SVOCs 500 197.2 15.61 U 3.2 52 0.09
Inorganics (mg/kg)

Cyanide, Total 1600* 24 2.6 <0.31U 0.99 0.64 <0.35U
Aluminum NE 3870 18900 9020 12500 7840J 10600
Antimony NE 8.7J <0.87UJ <0.5UJ <0.61UJ <0.56UJ <0.59UJ
Arsenic 7.5 62.6 10.43 <0.5UJ <1.5UJ <3.6UJ <0.83UJ
Barium 300 15.7 75.7 71.3 123 62 37.5
Beryllium 0.16 <0.82U <0.92U <0.25U 0.5 0.28 0.52J
Cadmium 1 <0.24U 0.24] 0.19J <0.12UJ <0.11UJ <0.12U
Calcium NE 4300 2880 2200 8720J 15500 1370J
Chromium 10 120 48.1 20 29.3J 30.3J 35.3
Cobalt 30 72.5 15 13.1 11.8J 8.7 6.8J
Copper 25 840 47 279 39.1 24.5) <10.7UJ
Iron 2000 59200 33800 16800 27400 19000J 12300
Lead NE 197 97.2 <2.2UJ 89.6J 74.6J 5J
Magnesium NE 813 7740 4810 5850J 5990J 4140
Manganese NE 208J 439J 112J 410 189J 103
Mercury 0.1 0.13 0.38 <0.037U 0.082 0.041J <0.04U
Nickel 13 61.3 29.6 21.1 20.2 16.9 135
Potassium NE <1390U 3900 4380 3260 2790 967
Selenium 2 <1.2UJ <0.9UJ <0.53UJ <0.61UJ <0.6UJ <0.59UJ
Silver NE <0.73U <0.52U <0.3U <0.37U <0.33U <0.35U
Sodium NE 1390J 889J <299U 565J 364J 359J
Thallium NE <1uU <1.65U <1.07U <0.25UJ <0.22UJ <0.25U
Vanadium 150 17.9 45 28.9 36.6 33 26.7
Zinc 20 142 103 43.5 184 161 46.9
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Subsurface Soil Sample Analytical Results Summary

Table 11 (continued)

Comparison to NYSDEC-Recommended Soil Cleanup Objectives

East 173" Street Works
Bronx, New York

NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || SP-SB2 (24-24.5) | SP-SB3 (12-12.5) | SP-SB3 (19.5-20) | SP-SB3 (34.5-35) | SP-SB4 (20-20.5) | SP-SB4 (25-25.5)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.64U <0.67U <0.61U <0.57U 0.14J <0.52U
Carbon disulfide 2.7 <0.64U <0.67U <0.61U <0.57U <0.55UJ <0.52U
Ethylbenzene 55 <0.64U <0.67U <0.61U <0.57U <0.55U <0.52U
Methylene chloride 0.1 <0.64U <0.67U <0.61U <0.57U <0.55U <0.52U
Styrene NE <0.64U <0.67U <0.61U <0.57U <0.55U <0.52U
Toluene 15 <0.64U <0.67U <0.61U <0.57U 0.066J <0.52U
Xylene, m,p- 1.2 <0.64U <0.67U <0.61U <0.57U 0.065J <0.52U
Xylene,o- 1.2 <0.64U <0.67U <0.61U <0.57U <0.55U <0.52U
Total VOCs 10 U U U U 0.271 U
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.4UJ <470 <0.39U <0.36U <9U 0.052J
Acenaphthylene 41 <0.4U <47U <0.39U <0.36U <9uU <0.36U
Anthracene 50 <0.4U 16J <0.39U <0.36U 4.3) 0.097J
Benz[a]anthracene 0.224 <0.4U 18J <0.39U <0.36U 5.3] 0.054J
Benzo[a]pyrene 0.061 <0.4U <47U <0.39U <0.36U 4.2] 0.04J
Benzo[b]fluoranthene 1.1 <0.4U 22J <0.39U <0.36U 6.8J 0.07J
Benzo[g,h,i]perylene 50 <0.4U <47U <0.39U <0.36U <9uU 0.038J
Benzo[k]fluoranthene 1.1 <0.4U <47U <0.39U <0.36UJ <9uU <0.36UJ
Butyl benzyl phthalate 50 <0.4U <47U <0.39U <0.36U <9uU <0.36U
Carbazole NE <0.4U <47U <0.39U <0.36U <9uU 0.1J
Chrysene 0.4 <0.4U 15J <0.39U <0.36U 5] 0.052J
Dibenz[a,h]anthracene 0.014 <0.4U <47U <0.39U <0.36U <9uU <0.36U
Dibenzofuran 6.2 <0.4U <47U <0.39U <0.36U <9U 0.039J
Dimethylphenol, 2,4- NE <0.4U <47U <0.39U <0.36U <9uU <0.36U
Di-n-butyl phthalate 8.1 <0.4U <47U <0.39U <0.36U <9uU <0.36U
Fluoranthene 50 <0.4U 47 <0.39U <0.36U 14 0.22]
Fluorene 50 <0.4U <47U <0.39U <0.36U <9uU 0.068J
Indeno[1,2,3-cd]pyrene 3.2 <0.4U <47U <0.39U <0.36U <9uU <0.36U
Methylnaphthalene,2- 36.4 <0.4U <47U <0.39U <0.36U <9uU <0.36U
Methylphenol, 4- 0.9 <0.4U <47U <0.39U <0.36U <9uU <0.36U
Methylphenol,2- 0.1 <0.4U <47U <0.39U <0.36U <9uUJ <0.36U
Naphthalene 13 <0.4U 38J <0.39U <0.36U <9uU 0.058J
N-Nitrosodi-n-propylamine NE R <47UJ <0.39UJ <0.36UJ <9UJ <0.36UJ
Phenanthrene 50 <0.4U 56 <0.39U <0.36U 14 0.26J
Pyrene 50 <0.4U 33J <0.39U <0.36U 12 0.17J
Total SVOCs 500 U 245 U U 65.6 1.32
Inorganics (mg/kg)

Cyanide, Total 1600* <0.34U 12.57 <0.35U <0.31U 1.48 0.36
Aluminum NE 3670 4640 12700 6310 7850J 6290
Antimony NE <0.6UJ <0.69UJ <0.6UJ <0.5UJ <0.8UJ <0.51UJ
Arsenic 7.5 <0.6U 7.3 <0.6U <0.88UJ <1.9UJ <0.54UJ
Barium 300 55 82.7 25.3 55.9 98 57.8
Beryllium 0.16 0.16J 0.27J 0.38J 0.28J 0.38 0.33J
Cadmium 1 <0.12U 0.5J <0.12U <0.1U 0.19J <0.24U
Calcium NE 1220 3260 486 1450 10100 2810
Chromium 10 11.3 18.9 25 16.2 143 16.4
Cobalt 30 14.6J 4.2 9.6 8 15J 7.8
Copper 25 17.8 46.5] 15.8J 26.8J 93.4) 10.3J
Iron 2000 9010 27400 14100 16400 18000 8930
Lead NE <1.9U 102 <4.4UJ <3.1UJ 66J 17.73
Magnesium NE 1710 1800 4920 2920 6860 3130
Manganese NE 944 93.6 172 109 137J 96.3
Mercury 0.1 <0.04U 0.12 <0.041U <0.037U <0.085U <0.037U
Nickel 13 14.9J 7.6 16.9 15.9 28.1 13.2
Potassium NE 1010 1340 7273 2730 4550J 2020
Selenium 2 <0.6UJ <0.69U <0.6U <0.5U <1uJ <0.51U
Silver NE <0.36U <0.42U <0.36U <0.3U <0.34U <0.3U
Sodium NE <358U 565J <363U <303U <506U 605J
Thallium NE <0.23U 0.3J <0.24U <0.22U 0.3J <0.22U
Vanadium 150 13.2 40.4 26.6 30.8 25.4 13.9
Zinc 20 <23.1U 50.2 54.5) 30.6J 102 46.5J
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || SP-SB4 (32-32.5) | SP-SB5 (10-10.5) | SP-SB5 (31-31.4) | SP-SB6 (16) | SP-SB6 (27-27.5) | SP-SB7 (13-14)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.58U <1.5U <0.53U <0.57U <0.58U <0.72U
Carbon disulfide 2.7 <0.58U <1.5U <0.53U <0.57U <0.58U <0.72U
Ethylbenzene 55 <0.58U <1.5U <0.53U <0.57U <0.58U <0.72U
Methylene chloride 0.1 <0.58U <1.5U <0.53U <0.57U <0.58U <0.72U
Styrene NE <0.58U <1.5U <0.53U <0.57U <0.58U <0.72U
Toluene 15 <0.58U <1.5U <0.53U <0.57U <0.58U <0.72U
Xylene, m,p- 1.2 <0.58U <1.5U <0.53U <0.57U <0.58U <0.72U
Xylene,o- 12 <0.58U <1.5U <0.53U <0.57U <0.58U <0.72U
Total VOCs 10 U U U U V] U
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.33UJ <0.77U <0.35U <0.38U <0.39UJ <4.7UJ
Acenaphthylene 41 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Anthracene 50 <0.33U <0.77U <0.35U <0.38U <0.39U 1.6J
Benz[a]anthracene 0.224 <0.33U <0.77U <0.35U 0.19J 0.39J 5
Benzo[a]pyrene 0.061 <0.33U <0.77U <0.35U 0.17J 0.33] 4.2
Benzo[b]fluoranthene 1.1 <0.33U <0.77U <0.35U 0.29J 0.54 6.1
Benzo[g,h,i]perylene 50 <0.33U <0.77U <0.35U 0.12J 0.2] 2.4
Benzo[k]fluoranthene 1.1 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Butyl benzyl phthalate 50 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Carbazole NE <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Chrysene 0.4 <0.33U <0.77U <0.35U 0.18J 0.35J 4.6
Dibenz[a,h]anthracene 0.014 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Dibenzofuran 6.2 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Dimethylphenol, 2,4- NE <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Di-n-butyl phthalate 8.1 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Fluoranthene 50 <0.33U <0.77U <0.35U 0.37J 0.91 7.7
Fluorene 50 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Indeno[1,2,3-cd]pyrene 3.2 <0.33U <0.77U <0.35U <0.38U 0.18J 1.93
Methylnaphthalene,2- 36.4 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Methylphenol, 4- 0.9 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Methylphenol,2- 0.1 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
Naphthalene 13 <0.33U <0.77U <0.35U <0.38U <0.39U <4.7U
N-Nitrosodi-n-propylamine NE <0.33UJ R R <0.38U R R
Phenanthrene 50 <0.33U <0.77U <0.35U 0.25J 0.16J 5
Pyrene 50 <0.33U <0.77U <0.35U 0.34J 0.72 10
Total SVOCs 500 U U U 191 3.78 48.5
Inorganics (mg/kg)
Cyanide, Total 1600* <0.31U <0.72U <0.32U <0.33U <0.34U <0.4U
Aluminum NE 5130 12500 7110 6760 3010 5520
Antimony NE <0.53UJ <1.3UJ <0.57UJ 0.9 <0.62UJ 1.1
Arsenic 7.5 <0.53UJ <1.5UJ <0.57UJ 5 <0.62UJ 7.6
Barium 300 29.5 59.8 27 160 26.8] 494J
Beryllium 0.16 0.23J <0.82U <0.32U <0.28U <0.12U <0.4U
Cadmium 1 <0.11U <0.25U <0.17UJ 2.3] 0.13J 0.49J
Calcium NE 1560J 4950J 3990J 2180 1240 17100J
Chromium 10 20.3 24.7 24.3 22.3 10.5 15.7
Cobalt 30 7.4 8.2 6.9 7.8 4.1 5.9
Copper 25 28.4) 15.5 27.8 82.7 17.73 151J
Iron 2000 12000 17600 12000 27200 6540 12800
Lead NE 2.7 14.1 4.1 305 33.9] 7753
Magnesium NE 2790 4740 3380 2460 1540 3620
Manganese NE 79.6 110 81.1 185J 57.6 320
Mercury 0.1 <0.036U <0.081U <0.036U 0.37 <0.039U 0.38
Nickel 13 17.7 14.6 16.5 17.1 7.6 12.4
Potassium NE 1610 1560 1980 1400 <666UJ 1180J
Selenium 2 <0.53UJ <1.3UJ <0.57UJ <0.57UJ <0.65UJ <0.63UJ
Silver NE <0.32U <0.75U <0.34U <0.35U <0.37U 0.45J
Sodium NE 3213 1870 557J 402J <370UJ 1350J
Thallium NE <0.21U <0.5UJ <0.21U <l.1uU <0.22U <0.28U
Vanadium 150 25.3 26.7 29.2 18.7 10.2 24.2
Zinc 20 <25.7U 49.4 275 391 48.8 625
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || SP-SB7 (16.5-17) | SP-SB7 (27.5-28) | SP-SB8 (11-11.5) | SP-SB8 (14.5-15) | SP-SB8 (21.5-22) | SP-SB9 (14)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <l.2u <0.62U <0.7U <0.92U <0.6U <0.55U
Carbon disulfide 2.7 <l.2u <0.62U <0.7U <0.92U <0.6U <0.55U
Ethylbenzene 55 <l.2u <0.62U <0.7U <0.92U <0.6U <0.55U
Methylene chloride 0.1 <l.2U <0.62U <0.7U <0.92U <0.6U <0.55U
Styrene NE <l.2u <0.62U <0.7U <0.92U <0.6U <0.55U
Toluene 15 <l.2u <0.62U <0.7U <0.92U <0.6U <0.55U
Xylene, m,p- 1.2 <l.2u <0.62U <0.7U <0.92U <0.6U <0.55U
Xylene,o- 1.2 <l.2u <0.62U <0.7U <0.92U <0.6U <0.55U
Total VOCs 10 V] V] V] V] V] V]
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.72UJ <0.38UJ <0.46UJ <0.59UJ <0.39UJ 0.55J
Acenaphthylene 41 <0.72U <0.38U <0.46U <0.59U <0.39U R
Anthracene 50 <0.72U <0.38U <0.46U <0.59U <0.39U 1.4
Benz[a]anthracene 0.224 <0.72U <0.38U 0.14J <0.59U <0.39U 1.7
Benzo[a]pyrene 0.061 <0.72U <0.38U <0.46U <0.59U <0.39U R
Benzolb]fluoranthene 1.1 <0.72U <0.38U 0.19 <0.59U <0.39U 2.3]
Benzo[g,h,i]perylene 50 <0.72U <0.38U <0.46U <0.59U <0.39U 0.63J
Benzolk]fluoranthene 1.1 <0.72U <0.38U <0.46U <0.59U <0.39U R
Butyl benzyl phthalate 50 <0.72U <0.38U <0.46U <0.59U <0.39U R
Carbazole NE <0.72U <0.38U <0.46U <0.59U <0.39U 0.45J
Chrysene 0.4 <0.72U <0.38U 0.15J <0.59U <0.39U 1.6
Dibenz[a,h]anthracene 0.014 <0.72U <0.38U <0.46U <0.59U <0.39U R
Dibenzofuran 6.2 <0.72U <0.38U <0.46U <0.59U <0.39U 0.4
Dimethylphenol, 2,4- NE <0.72U <0.38U <0.46U <0.59U <0.39U R
Di-n-butyl phthalate 8.1 <0.72U <0.38U <0.46U <0.59U <0.39U R
Fluoranthene 50 <0.72U <0.38U 0.28J <0.59U <0.39U 5.1J
Fluorene 50 <0.72U <0.38U <0.46U <0.59U <0.39U 1.2J
Indeno[1,2,3-cd]pyrene 3.2 <0.72U <0.38U <0.46U <0.59U <0.39U 0.62J
Methylnaphthalene,2- 36.4 <0.72U <0.38U <0.46U <0.59U <0.39U R
Methylphenol, 4- 0.9 <0.72U <0.38U 0.58 <0.59U <0.39U R
Methylphenol,2- 0.1 <0.72U <0.38U <0.46U <0.59U <0.39U R
Naphthalene 13 <0.72U <0.38U <0.46U <0.59U <0.39U 0.62J
N-Nitrosodi-n-propylamine NE R R R R R R
Phenanthrene 50 <0.72U <0.38U 0.22J <0.59U <0.39U 5.7J
Pyrene 50 <0.72U <0.38U 0.28J <0.59U <0.39U 3.2
Total SVOCs 500 U U 1.84 U U 25.47
Inorganics (mg/kg)

Cyanide, Total 1600* <0.62U <0.34U <0.39U <0.51U 2.82 <0.33U
Aluminum NE 15200 5280 6060 16100 7580 7010
Antimony NE <1UJ <0.56UJ <0.68UJ <0.83UJ <0.6UJ <0.55UJ
Arsenic 7.5 2.9J 1.2J 3.3J 3.1 <0.6UJ 1.1
Barium 300 55.2) 38.8] 81.2 53.8] 32.2) 70.5]
Beryllium 0.16 <0.69U <0.17U <0.24U <0.64U <0.19U <0.26U
Cadmium 1 <0.21UJ <0.11UJ 0.14J <0.17UJ 0.17J <0.11U
Calcium NE 3500J 1660J 5100J 2010J 1170 13100J
Chromium 10 34.8 15.6 14.6 31.9 11.5 17.9
Cobalt 30 13.8 5.8 8.5 13.9 8.5 7.8
Copper 25 16.2J 23.2 29.7] 22.6J 11.43 19.2J
Iron 2000 22400 7830 15000 26300 10800 15400
Lead NE 21.4) 1153 91.8J 17.8J <2UJ 18
Magnesium NE 7050 1980 2770 5330 3320 7480J
Manganese NE 210 72.1 176 185 133 156
Mercury 0.1 <0.073U <0.038U 0.08 <0.059U <0.038U <0.037U
Nickel 13 25.6 12.6 13 22.6 9.5 11.6
Potassium NE 2650J 1230J 2300J 21103 <1010UJ 2900
Selenium 2 <1uUJ <0.56UJ <0.66UJ <0.87UJ <0.58UJ <0.55UJ
Silver NE <0.63U <0.34U <0.41U <0.5U <0.36U <0.33UJ
Sodium NE 13403 346J <406UJ 1820J <358UJ 3733
Thallium NE <0.43UJ <0.24U <0.26UJ <0.34UJ <0.23U <0.21U
Vanadium 150 42.2 16.6 22.3 37.7 21.6 22.8
Zinc 20 132 182 117 7.7 46.7 66.3J
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || sP-sBo (21) | sP-sB9 (25) | SP-SB10 (12-13) | SP-SB10 (20-21) | SP-SB10 (30-30.5)| SP-SB11 (13.5)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.55U 0.058J <0.61U <0.65U <l.4U <0.76U
Carbon disulfide 2.7 <0.55U <0.55U <0.61U <0.65U <l.4U <0.76U
Ethylbenzene 55 <0.55U <0.55U <0.61U <0.65U <l.4U <0.76U
Methylene chloride 0.1 <0.55U <0.55U <0.61U <0.65U <l.4U <0.76U
Styrene NE <0.55U <0.55U <0.61U <0.65U <l.4U <0.76U
Toluene 15 <0.55U <0.55U <0.61U <0.65U <l.4U <0.76U
Xylene, m,p- 1.2 <0.55U <0.55U <0.61U <0.65U <1l.4U <0.76U
Xylene,o- 1.2 <0.55U <0.55U <0.61U <0.65U <l.4U <0.76U
Total VOCs 10 V] 0.058 V] U V] V]
Semivolatile Organic Compounds (mg/kg
Acenaphthene 50 <8.5UJ <3.4UJ <0.36UJ <0.41UJ <0.39UJ <0.41UJ
Acenaphthylene 41 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Anthracene 50 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Benz[a]anthracene 0.224 3] <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Benzo[a]pyrene 0.061 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Benzolb]fluoranthene 1.1 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Benzo[g,h,ilperylene 50 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Benzolk]fluoranthene 1.1 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Butyl benzyl phthalate 50 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Carbazole NE <8.5U <3.4U <0.36U <0.41UJ <0.39U <0.41U
Chrysene 0.4 3J <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Dibenz[a,h]anthracene 0.014 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Dibenzofuran 6.2 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Dimethylphenol, 2,4- NE <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41U
Di-n-butyl phthalate 8.1 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Fluoranthene 50 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Fluorene 50 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Indeno[1,2,3-cd]pyrene 3.2 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Methylnaphthalene,2- 36.4 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Methylphenol, 4- 0.9 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41U
Methylphenol,2- 0.1 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41U
Naphthalene 13 <8.5U <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
N-Nitrosodi-n-propylamine NE <8.5UJ <3.4UJ R R R R
Phenanthrene 50 7.3 <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Pyrene 50 4.7) <3.4UJ <0.36U <0.41UJ <0.39U <0.41UJ
Total SVOCs 500 18 U U U U U
Inorganics (mg/kg)
Cyanide, Total 1600* <0.31U <0.3U <0.31U <0.36U <0.33U <0.42U
Aluminum NE 4690 4110 7080 10000 6580 8490
Antimony NE <0.52UJ <0.53UJ <0.56UJ <0.59UJ <0.55UJ 2.6J
Arsenic 7.5 4.3 <0.53U 3.7 <0.59UJ <0.55UJ 25.6
Barium 300 64.6 32.3 74.2) 33.5J 61.1) 56
Beryllium 0.16 0.18J 0.11J <0.34U <0.34U <0.24U 0.64
Cadmium 1 <0.1U <0.11U 0.21J 0.19J <0.11UJ <0.13U
Calcium NE 14300 8420 1010J 693J 1320J 2220
Chromium 10 14.2 9.2 20.5 25.8 20.3 164
Cobalt 30 7.9 5.1 8.6 11.6 10.3 9.9
Copper 25 52.6 11.2 26.8J 11.8J 22.1] 59.3
Iron 2000 26800 11000 13500 13600 14200 20800
Lead NE 264 624 43.1) <2.8UJ <2.3UJ <52.5U
Magnesium NE 4590 4910 2760 4270 3150 3170
Manganese NE 180J 117 116 119 219 246J
Mercury 0.1 <0.036U <0.035U 0.22 <0.042U <0.04U 0.2
Nickel 13 14.5 6.8 13.3 14.3 18.4 19.6
Potassium NE 2380 1650 3300J 1210J 2580J 2230
Selenium 2 <0.52UJ <0.53UJ <0.54UJ <0.59UJ <0.64UJ <0.67UJ
Silver NE <0.31U <0.32U <0.33U <0.35U <0.33U <0.4U
Sodium NE <314U <318U 671J <352UJ <327UJ 1340
Thallium NE 0.39J <0.2U <0.2U <0.24U <0.22U <0.3U
Vanadium 150 20.1 14.8 18.5 24.7 25.8 18.6
Zinc 20 271 <33.9U 109 58.2 40.9 145
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives [ sP-sB11 (37) | sP-SB12 (19.5-20) | SP-SB12 (9.5-10) | SP-SB13 (13-14) | SP-SB13 (23-24) | SP-SB14 (10-11)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.61U <0.64U <0.88U <0.69U <0.64U <1uU
Carbon disulfide 2.7 <0.61UJ <0.64U <0.88U <0.69U <0.64U <1uU
Ethylbenzene 55 <0.61U <0.64U <0.88U <0.69U <0.64U <1uU
Methylene chloride 0.1 0.07J <0.64U <0.88U <0.69U <0.64U <1U
Styrene NE <0.61U <0.64U <0.88U <0.69U <0.64U <1uU
Toluene 15 <0.61U <0.64U <0.88U <0.69U <0.64U <1uU
Xylene, m,p- 1.2 <0.61U <0.64U <0.88U <0.69U <0.64U 0.12J
Xylene,o- 1.2 <0.61U <0.64U <0.88U <0.69U <0.64U <1U
Total VOCs 10 0.07 U U U V] 0.12
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Acenaphthylene 41 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Anthracene 50 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Benz[a]anthracene 0.224 <0.38U <0.38UJ 0.092J 1.7 <0.38U <0.6U
Benzo[a]pyrene 0.061 <0.38U <0.38UJ <0.45UJ 21 <0.38U <0.6U
Benzolb]fluoranthene 1.1 <0.38U <0.38UJ 0.17J 3.1 <0.38U <0.6U
Benzo[g,h,i]perylene 50 <0.38U <0.38UJ <0.45UJ 2.4 <0.38UJ <0.6UJ
Benzo[k]fluoranthene 1.1 <0.38U <0.38UJ <0.45UJ <1.4U <0.38U <0.6U
Butyl benzyl phthalate 50 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Carbazole NE <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Chrysene 0.4 <0.38U <0.38UJ <0.45UJ 15 <0.38U <0.6U
Dibenz[a,h]anthracene 0.014 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Dibenzofuran 6.2 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Dimethylphenol, 2,4- NE <0.38U <0.38U <0.45U <l.4U <0.38U <0.6U
Di-n-butyl phthalate 8.1 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Fluoranthene 50 <0.38U <0.38UJ 0.15J 2.5 <0.38U <0.6U
Fluorene 50 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U <0.6U
Indeno[1,2,3-cd]pyrene 3.2 <0.38U <0.38UJ <0.45UJ 1.8 <0.38U <0.6U
Methylnaphthalene,2- 36.4 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U 0.56J
Methylphenol, 4- 0.9 <0.38U <0.38U <0.45U <l.4U <0.38U <0.6U
Methylphenol,2- 0.1 <0.38U <0.38U <0.45U <l.4U <0.38U <0.6U
Naphthalene 13 <0.38U <0.38UJ <0.45UJ <l.4U <0.38U 2.8
N-Nitrosodi-n-propylamine NE <0.38UJ <0.38UJ <0.45UJ <1.4UJ <0.38UJ <0.6UJ
Phenanthrene 50 <0.38U <0.38UJ <0.45UJ 1J <0.38U <0.6U
Pyrene 50 <0.38U <0.38UJ 0.12J 2.2 <0.38U <0.6U
Total SVOCs 500 U U 0.53 18.3 U 3.36
Inorganics (mg/kg)
Cyanide, Total 1600* <0.34U <0.36U <0.43U 3.23 <0.35U <0.57U
Aluminum NE 18700 8300 12800 3620 3800 18200
Antimony NE 0.75J <0.62UJ <0.78UJ <0.62U <0.62U <1u
Arsenic 7.5 <0.61U <0.62U 4.9 6.1 0.73) 3J
Barium 300 235 36.1J 107J 60.6 145 73.9
Beryllium 0.16 0.28 <0.22U <0.79U 0.34 0.16J 1.1
Cadmium 1 0.75J <0.12U <0.33U 0.96J <0.12U 0.44J
Calcium NE 2450 1140 2370J 31800 738 1450
Chromium 10 39J 19 344 12.9 12 35.2
Cobalt 30 25.6 7.9 8.7 4.3 3.7 12.8
Copper 25 41.8 <11.9UJ 22.7J 42.2 7.7 12.3]
Iron 2000 26400 11400 24000 18500 5650 23000
Lead NE 6J 2.1 67.6 106 6.5 12.8
Magnesium NE 9910 3330J 4970J 2090 1630 5390
Manganese NE 178 121 251 270 58 122
Mercury 0.1 <0.04U <0.04U 0.11J 0.12 <0.042U <0.067U
Nickel 13 39.1 14.9 19.2 11.3 7.6 23.8
Potassium NE 10200J 489 2130 813 486 1590
Selenium 2 <0.61UJ <0.62UJ <0.78UJ <2.5UJ <0.62UJ <1uJ
Silver NE <0.36U <0.37UJ <0.47UJ <0.37U <0.37U <0.6U
Sodium NE 379 <374U <466U <370U <374U 1340
Thallium NE <0.4U <0.24U <0.3U <0.24U <0.23U <0.39U
Vanadium 150 61.4 16.8 38.6 15.6 12.6 355
Zinc 20 80.8 39J 81.3J 355J 27.3] 68.6J
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || SP-SB14 (23-24) | SP-SB14 (24-24.5) | SP-SB15 (10-11) | SP-SB15 (17) | SP-SB15 (20-20.5) | SP-SB15 (22-22.5)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.58U <0.58U <0.7U 79.5 0.3J <0.54U
Carbon disulfide 2.7 <0.58U <0.58U <0.7U 22] <0.66U <0.54U
Ethylbenzene 55 <0.58U <0.58U <0.7U 23] 0.13J <0.54U
Methylene chloride 0.1 <0.58U <0.58U <0.7U <79U <0.66U <0.54U
Styrene NE <0.58U <0.58U <0.7U <79U <0.66U <0.54U
Toluene 15 <0.58U <0.58U <0.7U 140 0.18J <0.54U
Xylene, m,p- 1.2 <0.58U <0.58U <0.7U 270 0.73 <0.54U
Xylene,o- 12 <0.58U <0.58U <0.7U 99 0.28J <0.54U
Total VOCs 10 U U U 633.5 1.62 V]
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.37U <0.3U <9.9U <1700U 5.3J <0.29U
Acenaphthylene 41 <0.37U <0.3U <9.9U 960J <9uU <0.29U
Anthracene 50 <0.37U <0.3U 4.5] 2700 8.4) <0.29U
Benz[a]anthracene 0.224 <0.37U <0.3U 25 1900 8J <0.29U
Benzo[a]pyrene 0.061 <0.37U <0.3U 24 17003 7.1 <0.29U
Benzo[b]fluoranthene 1.1 <0.37U <0.3U 34 2300 9.5 <0.29U
Benzo[g,h,i]perylene 50 <0.37U <0.3UJ 14J 930J 4.3) <0.29UJ
Benzo[k]fluoranthene 1.1 <0.37U <0.3U <9.9U <1700U <9uU <0.29U
Butyl benzyl phthalate 50 <0.37U <0.3U <9.9U <1700U <9uU <0.29U
Carbazole NE <0.37U <0.3U <9.9U 7103 2.9 <0.29U
Chrysene 0.4 <0.37U <0.3U 21 1740 6.1J <0.29U
Dibenz[a,h]anthracene 0.014 <0.37U <0.3U <9.9U <1700U <9uU <0.29U
Dibenzofuran 6.2 <0.37U <0.3U <9.9U 1700J 5.7J <0.29U
Dimethylphenol, 2,4- NE <0.37U <0.3U <9.9U <1700U <9uU <0.29U
Di-n-butyl phthalate 8.1 <0.37U <0.3U <9.9U <1700U <9uU <0.29U
Fluoranthene 50 <0.37U <0.3U 53 5100 18 <0.29U
Fluorene 50 <0.37U <0.3U <9.9U 1900 6.8J <0.29U
Indeno[1,2,3-cd]pyrene 3.2 <0.37U <0.3U 11 790J 3.5] <0.29U
Methylnaphthalene,2- 36.4 <0.37U <0.3U <9.9U 2400 8.3J <0.29U
Methylphenol, 4- 0.9 <0.37U <0.3U <9.9U <1700U <9uU <0.29U
Methylphenol,2- 0.1 <0.37U <0.3U <9.9U <1700U <9uU <0.29U
Naphthalene 13 <0.37U 0.27J 14 10172.57 40.9 0.26J
N-Nitrosodi-n-propylamine NE R <0.3UJ <9.9UJ <1700UJ <9UJ <0.29UJ
Phenanthrene 50 <0.37U <0.3U 9.2 10043.11 36 0.091J
Pyrene 50 <0.37U <0.3U 41 5100 21 0.09J
Total SVOCs 500 U 0.27 250.7 50145.68 191.8 0.44
Inorganics (mg/kg)
Cyanide, Total 1600* <0.32U 0.5 0.95 12.23 <0.36U <0.31U
Aluminum NE 4540 3890 12300 9310 6110 6980
Antimony NE <0.56UJ <0.55U <0.7U <0.79U <0.62U <0.53U
Arsenic 7.5 <0.56UJ <0.55UJ 2.6J 3.7 <0.62UJ <0.53UJ
Barium 300 243 14.8 66.4 39.4 17.1 46.8
Beryllium 0.16 <0.19U 0.22J 0.47 0.44 0.25J 0.32
Cadmium 1 <0.11U <0.11U 0.76J <0.37U 0.13J 0.14J
Calcium NE 2500 1530 3340 1380 538 1070
Chromium 10 15.8 10.9 27.9 18.6 14 16.3
Cobalt 30 4.2 3.6 7.4 7.8 4.5 6.5
Copper 25 25.4 10.1 23.9J 8.8 5.8 13J
Iron 2000 7710 6250 17500 14300 6950 12000
Lead NE 14.1 2 315 7.4 2.3 2.3)
Magnesium NE 1790 1350 4510 4100 2040 2540
Manganese NE 68.3 52.5 151 143 74.3 97
Mercury 0.1 <0.038U <0.038U <0.056U 0.073 <0.042U <0.036U
Nickel 13 8.2 6.6 17.1 14.5 8.3 12.2
Potassium NE 986 593 1470 1060 352 2040
Selenium 2 <0.56UJ <0.55UJ <0.76UJ <2.1UJ <0.62UJ <0.53UJ
Silver NE <0.34U <0.33U <0.42U <0.47U <0.37U <0.32U
Sodium NE <338U <328U 570J <471U <372U <317U
Thallium NE <0.22U <0.21U <0.27U <0.32UJ <0.24U <0.2U
Vanadium 150 18.2 235 34.2 20.1 14.4 24.9
Zinc 20 55.5 24.5) 75.7J 50.3J 31.8J 36.5J
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || SP-SB15 (36-36.4) | SP-SB16 (13.5) | SP-SB16 (20.7-21) | SP-SB16 (26.5-27) | SP-SB17 (12) | SP-SB17 (20)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.59U 0.61J <0.56U <0.55U <0.59U <0.5U
Carbon disulfide 2.7 <0.59U <0.71UJ <0.56UJ <0.55UJ <0.59UJ <0.5UJ
Ethylbenzene 55 <0.59U 0.22J <0.56U <0.55U <0.59U <0.5U
Methylene chloride 0.1 <0.59U 0.083J 0.081J 0.083J 0.084J 0.071J
Styrene NE <0.59U <0.71U <0.56U <0.55U <0.59U <0.5U
Toluene 15 <0.59U 0.12J <0.56U <0.55U <0.59U <0.5U
Xylene, m,p- 1.2 <0.59U 0.1 <0.56U <0.55U <0.59U <0.5U
Xylene,o- 1.2 <0.59U 0.073J <0.56U <0.55U <0.59U <0.5U
Total VOCs 10 U 1.216 0.081 0.083 0.084 0.071
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.36U 27J <0.35UJ <0.35U 0.65 <0.37U
Acenaphthylene 41 <0.36U <69U <0.35U <0.35U <0.39U <0.37U
Anthracene 50 0.18J 90 <0.35U <0.35U 1 <0.37U
Benz[a]anthracene 0.224 0.21J 91 <0.35U <0.35U 1 0.13J
Benzo[a]pyrene 0.061 0.18J 74 <0.35U <0.35U 0.33] 0.19J
Benzolb]fluoranthene 1.1 0.26J 120 <0.35U <0.35U 0.82 0.33J
Benzo[g,h,i]perylene 50 <0.36UJ 37J <0.35U <0.35U 0.17J 0.13J
Benzolk]fluoranthene 1.1 <0.36U <69U <0.35U <0.35U <0.39U <0.37U
Butyl benzyl phthalate 50 <0.36U <69U <0.35U <0.35U <0.39U <0.37U
Carbazole NE <0.36U <69U <0.35U <0.35U 0.41 <0.37U
Chrysene 0.4 0.18J 73 <0.35U <0.35U 0.89 0.14J
Dibenz[a,h]anthracene 0.014 <0.36U <69U <0.35U <0.35U <0.39U <0.37U
Dibenzofuran 6.2 <0.36U 30J <0.35U <0.35U 11 <0.37U
Dimethylphenol, 2,4- NE <0.36U <69U <0.35U <0.35U <0.39U <0.37U
Di-n-butyl phthalate 8.1 <0.36U <69U <0.35U <0.35U <0.39U <0.37U
Fluoranthene 50 0.48 220 <0.35U <0.35U 2.9J 0.3]
Fluorene 50 0.12J 42) <0.35U <0.35U 0.63 <0.37U
Indeno[1,2,3-cd]pyrene 3.2 <0.36U 36J <0.35U <0.35U 0.16J 0.12J
Methylnaphthalene,2- 36.4 0.12J <69U <0.35U <0.35U <0.39U <0.37U
Methylphenol, 4- 0.9 <0.36U <69U <0.35U <0.35U <0.39U <0.37U
Methylphenol,2- 0.1 <0.36U <69U <0.35U <0.35U <0.39U <0.37U
Naphthalene 13 0.67 22] <0.35U <0.35U 1.4 <0.37U
N-Nitrosodi-n-propylamine NE <0.36UJ <69UJ R R 0.21J <0.37UJ
Phenanthrene 50 0.61 260 <0.35U <0.35U 4.8 0.22J
Pyrene 50 0.44 160 <0.35U <0.35U 25 0.28J
Total SVOCs 500 3.45 1282 U U 18.97 1.84
Inorganics (mg/kg)

Cyanide, Total 1600* <0.32U 1.25 <0.31U <0.32U <0.34U <0.32U
Aluminum NE 8080 7930 7270 11500 9500 46400
Antimony NE <0.55U <0.7UJ 0.64J <0.56UJ <0.57UJ 1.1
Arsenic 7.5 <0.55UJ 5.9 <0.56U <0.56U 1.6 2.3)
Barium 300 82.1 44.3 61.5 103 107 296
Beryllium 0.16 0.34 0.41 0.15J 0.52 0.36 1.6
Cadmium 1 0.34J 0.14J 0.14J 0.38J 0.64J 1.7
Calcium NE 1620 1820 1050 1510 14500 22600
Chromium 10 17.5 18.9J 37.9J 30.6J 17.8J 58.6J
Cobalt 30 11.1 7.8 7 18.3 9.3 21.6
Copper 25 27.8J 17.9 5 27.7 31.8 63.8
Iron 2000 15600 12000 8140 27000 16400 30300
Lead NE 2.6J 111 2.7 3.5J 114 25.4
Magnesium NE 4640 2520 2890 6050 4320 10700
Manganese NE 92.8 112 62.3 158 192 373
Mercury 0.1 <0.037U 0.37 <0.037U <0.04U 0.16 0.13
Nickel 13 20.5 15.3 12.6 33.2 16.5 38.1
Potassium NE 4200 1040J 752] 7020J 2460J 13500J
Selenium 2 <0.55UJ <2.9UJ <0.56UJ <0.56UJ <0.57UJ <0.55UJ
Silver NE <0.33U <0.42U <0.34U <0.34U <0.34U <0.33U
Sodium NE 330J 869 <336U <336U 2310 3950
Thallium NE <0.22U <0.27U <0.22U <0.23U <0.23U <0.46U
Vanadium 150 23.4 20.9 16.3 <34.3U 26 86.8
Zinc 20 51.3) 55.7 37.6 60.2 114 86.9
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || sp-sB17(26) | sSP-sB17(3) | SP-SB18(11) | SP-SB18(20) | SP-SB19 (12-12.5) | SP-SB19 (17.5-18)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.98U <0.49U <l.2u <0.78U 0.062J 120
Carbon disulfide 2.7 <0.98UJ <0.49UJ <1.2UJ <0.78UJ <0.6U <13U
Ethylbenzene 55 <0.98U <0.49U <l.2u <0.78U <0.6U 20
Methylene chloride 0.1 <0.98U 0.065J 0.14J 0.091J <0.6U <13U
Styrene NE <0.98U <0.49U <l.2u <0.78U <0.6U 28
Toluene 15 <0.98U <0.49U <l.2u <0.78U <0.6U 210
Xylene, m,p- 1.2 <0.98U <0.49U <l.2u <0.78U <0.6U 250
Xylene,o- 1.2 <0.98U <0.49U <l.2u <0.78U <0.6U 85
Total VOCs 10 V] 0.065 0.14 0.091 0.062 713
Semivolatile Organic Compounds (mg/kg
Acenaphthene 50 <17U <9.3U <0.64U <0.54U 0.18] 18
Acenaphthylene 41 <17V <9.3U <0.64U <0.54U 0.24J 68
Anthracene 50 <17U <9.3U <0.64U <0.54U 1.1 90
Benz[a]anthracene 0.224 <17V <9.3U <0.64U <0.54U 2.4 75
Benzo[a]pyrene 0.061 <17V <9.3U <0.64U <0.54U 2.1 59
Benzolb]fluoranthene 1.1 10J <9.3U <0.64U <0.54U 3.5 85
Benzo[g,h,i]perylene 50 <17V <9.3U <0.64U <0.54U 1.5 38
Benzolk]fluoranthene 1.1 <17V <9.3U <0.64U <0.54U <0.44U <11U
Butyl benzyl phthalate 50 <17V <9.3U <0.64U <0.54U <0.44U <11U
Carbazole NE <17V <9.3U <0.64U <0.54U 0.32J 45
Chrysene 0.4 6.1 <9.3U <0.64U <0.54U 2 56
Dibenz[a,h]anthracene 0.014 <17V <9.3U <0.64U <0.54U 0.13J <11U
Dibenzofuran 6.2 <17U <9.3U <0.64U <0.54U 0.35J 75
Dimethylphenol, 2,4- NE <17V <9.3U <0.64U <0.54U <0.44U 7.23
Di-n-butyl phthalate 8.1 <17V <9.3U <0.64U <0.54U <0.44U <11U
Fluoranthene 50 12J <9.3U <0.64U <0.54U 3.7 200
Fluorene 50 <17V <9.3U <0.64U <0.54U 0.41J 83
Indeno[1,2,3-cd]pyrene 3.2 <17V <9.3U <0.64U <0.54U 1.4 34
Methylnaphthalene,2- 36.4 <17U <9.3U <0.64U <0.54U 0.18J 74
Methylphenol, 4- 0.9 <17U <9.3U <0.64U <0.54U <0.44U <11U
Methylphenol,2- 0.1 <17U <9.3U <0.64U <0.54U <0.44U <11U
Naphthalene 13 <17V <9.3U <0.64U <0.54U 0.69 87
N-Nitrosodi-n-propylamine NE <17UJ <9.3UJ <0.64UJ <0.54UJ <0.44UJ <11UJ
Phenanthrene 50 6.1J <9.3U <0.64U <0.54U 3J 310
Pyrene 50 9.9 <9.3U <0.64U <0.54U 2.7J 130J
Total SVOCs 500 44.1 U U U 25.9 1534.2
Inorganics (mg/kg)

Cyanide, Total 1600* 0.56 <0.33U <0.56U <0.47U 6.97 <0.39U
Aluminum NE 18300 12300 13200 14550 8480 11800
Antimony NE 3.1 0.64J <1UJ <0.84UJ <0.58UJ <0.65UJ
Arsenic 7.5 33 4.7 3.6J 4.8 5.7 <1.3UJ
Barium 300 310 127 49.1 56.1 286 37
Beryllium 0.16 0.83 0.39 0.72 0.69 0.59J 0.54]
Cadmium 1 7.9 1.5 <0.2U <0.17U 1.9 0.18J
Calcium NE 8060 3840 2510 1640 37500 1010
Chromium 10 145J 45.4) 29.7) 34.3) 24.8 27.7
Cobalt 30 15.7 14.1 13.5 13.6 7.6 8.6
Copper 25 1660 90.8 12.8 14.3 85.8J 13.6J
Iron 2000 36000 22800 30300 29000 20900 13700
Lead NE 625 140 9.1 9.5J 360 3.8]
Magnesium NE 7710 6380 5040 6820 14600 3750
Manganese NE 390 185 221 261 342 136
Mercury 0.1 1.8 0.39 <0.067U <0.055U 6.2 <0.045U
Nickel 13 44.1 25.6 22.8 26.3 16.6 13.9
Potassium NE 3500J 41703 1880J 27507 1830 513
Selenium 2 <1uJ <0.57UJ <1uJ <0.84UJ <0.58U <0.65U
Silver NE 34 <0.34U <0.6U <0.5U <0.35U <0.39U
Sodium NE 3550 656 1620 1680 576J 752]
Thallium NE <0.4UJ <0.23U <0.37UJ <0.31UJ 0.84 <0.26UJ
Vanadium 150 52.7 38.1 31.6 33.7 31 30.2
Zinc 20 942 199 66 79.1 419 46.2
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives

East 173" Street Works

Bronx, New York

NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || SP-SB19 (30-30.5) | SP-SB20 (14-14.5) | SP-SB20 (20-20.5) | SP-SB20 (24-24.5) | SP-SB21 (14-14.5)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 1.7 110 4.2 <0.61U <0.58U
Carbon disulfide 2.7 <1.2U <9.9U <1uU <0.61U <0.58U
Ethylbenzene 5.5 <l.2uU 34 <1U <0.61U <0.58U
Methylene chloride 0.1 <l.2U <9.9U <1U <0.61U <0.58U
Styrene NE 0.37J 2.2 <1uU <0.61U <0.58U
Toluene 15 2.8 75 <1uU <0.61U <0.58U
Xylene, m,p- 1.2 3.7 150 0.73J <0.61U <0.58U
Xylene,o- 1.2 1.3 50 0.26J <0.61U <0.58U
Total VOCs 10 9.87 421.2 5.19 V] U
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <3.7U0 13 0. <0.38U <0.39U
Acenaphthylene 41 <3.7U 5.5J <0.62U <0.38U <0.39U
Anthracene 50 <3.7U 24 0.17J <0.38U 0.058J
Benz[a]anthracene 0.224 <3.7U 24 0.12J <0.38U 0.098J
Benzo[a]pyrene 0.061 <3.7U 18 0.092J <0.38U 0.081J
Benzolb]fluoranthene 1.1 <3.7U 26 0.15J <0.38U 0.16J
Benzo[g,h,i]perylene 50 <3.7U 11 0.064J <0.38U 0.061J
Benzolk]fluoranthene 1.1 <3.7U <5.6UJ <0.62UJ <0.38UJ <0.39UJ
Butyl benzyl phthalate 50 <3.7U <5.6U <0.62U <0.38U <0.39U
Carbazole NE <3.7U 11 0.075J <0.38U 0.042J
Chrysene 0.4 <3.7U 17 0.11J <0.38U 0.1J
Dibenz[a,h]anthracene 0.014 <3.7U 1.4 <0.62U <0.38U <0.39U
Dibenzofuran 6.2 <3.7U 18 0.11J <0.38U <0.39U
Dimethylphenol, 2,4- NE <3.7U 5.8 <0.62U <0.38U <0.39U
Di-n-butyl phthalate 8.1 <3.7U <5.6U <0.62U <0.38U <0.39U
Fluoranthene 50 <3.7U 61 0.32] <0.38U 0.22J
Fluorene 50 <3.7U 23 0.14J <0.38U 0.041J
Indeno[1,2,3-cd]pyrene 3.2 <3.7U 11 <0.62U <0.38U 0.056J
Methylnaphthalene,2- 36.4 <3.7U 12 0.17J <0.38U 0.04J
Methylphenol, 4- 0.9 <3.7U 5.1 <0.62U <0.38U <0.39U
Methylphenol,2- 0.1 <3.7U 1.4 <0.62U <0.38U <0.39U
Naphthalene 13 5.4 33 1.8 0.12J 0.29J
N-Nitrosodi-n-propylamine NE <3.7UJ <5.6UJ <0.62UJ <0.38UJ <0.39UJ
Phenanthrene 50 1.8J 90 0.51J <0.38U 0.19J
Pyrene 50 <3.7U0J 37 0.243 <0.38U 0.16J
Total SVOCs 500 7.2 448.2 4.2 0.12 1.6
Inorganics (mg/kg)
Cyanide, Total 1600* <0.31U 22.62 <0.54U 0.47 0.53
Aluminum NE 8760 11800 14000 8740 11200
Antimony NE <0.49UJ <0.81UJ <0.88UJ <0.51UJ <0.58UJ
Arsenic 7.5 <0.86UJ <4.6UJ <5.3U <0.51U <1.2UJ
Barium 300 38 72.4 47.4 49.7 141
Beryllium 0.16 0.38J 0.58J 0.89J 0.39J 0.43J
Cadmium 1 0.223 <0.16U <0.18U <0.1U 0.26J
Calcium NE 2270 6370 1790 2200 5190
Chromium 10 20.2 30.9 34.4 30.3 30.1
Cobalt 30 8.8 7.9 12.6 10.8 15.8
Copper 25 34.2) 23.2] 15.4) 40.4] 30.8J
Iron 2000 12300 22700 29800 14900 20800
Lead NE 3.1 45.4) 11.3J <4UJ 23.8J
Magnesium NE 3540 5590 6940 4410 8070
Manganese NE 95.2 194 296 77.8 792
Mercury 0.1 <0.036U 0.17 <0.063U <0.037U <0.038U
Nickel 13 18.6 16.1 27 23.4 26
Potassium NE 2070 2460 2700 3690 7740
Selenium 2 <0.49U 1.7 <0.88U <0.51U <0.58U
Silver NE <0.29U <0.49U <0.53U <0.3U <0.35U
Sodium NE 581J 1620 2060 420J 1030
Thallium NE <0.22U <0.31UJ <0.36U <0.23U <0.22U
Vanadium 150 24.1 324 36.9 37.9 38.4
Zinc 20 33.2 99.6J 75.3) 44.4) 86.5J
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York

NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || SP-sB21 (19-19.5) | sP-sB21 (27-27.5) | sP-TP1(10) | SP-TP2(13) | SP-TP3(11)| SP-TP4(5.5) | SP-TP4(9) | SP-TP4(12)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.58U <0.56U <1l.6U 0.086J <0.67U <0.6U <0.66U <0.73U
Carbon disulfide 2.7 <0.58U <0.56U <1.6U <0.77U <0.67U <0.6U <0.66U <0.73U
Ethylbenzene 55 <0.58U <0.56U <1.6U <0.77U <0.67U <0.6U <0.66U <0.73U
Methylene chloride 0.1 <0.58U <0.56U <1l.6U <0.77U <0.67U <0.6U <0.66U <0.73U
Styrene NE <0.58U <0.56U <1l.6U <0.77U <0.67U <0.6U <0.66U <0.73U
Toluene 15 <0.58U <0.56U <1l.6U <0.77U 0.12J <0.6U <0.66U <0.73U
Xylene, m,p- 1.2 <0.58U <0.56U <1l.6U <0.77U 0.11 <0.6U <0.66U <0.73U
Xylene,o- 12 <0.58U <0.56U <1.6U <0.77U <0.67U <0.6U <0.66U <0.73U
Total VOCs 10 V] U V] 0.086 0.23 U V] V]
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.77U <0.33UJ R 0.084J 0.2J 26J 0.23J) 0.54J
Acenaphthylene 41 <0.77U <0.33U R <0.51U 0.28J <10U <0.44U <2.4U
Anthracene 50 0.084J 0.071J R 0.16J 21 81 0.56 1.4
Benz[a]anthracene 0.224 0.22J 0.21J 4 0.57 7.2] 120J 1.6 35
Benzo[a]pyrene 0.061 0.25] 0.17J 8.9J 0.55 6J 94 2.2 3.1
Benzo[b]fluoranthene 1.1 0.71J 0.3J 15J 0.85 9.8] 150J 3.4 5.2
Benzo[g,h,i]perylene 50 0.15J 0.11 6.8J 0.26J 25 50 1.4 2J
Benzo[k]fluoranthene 1.1 <0.77U <0.33U R <0.51U <0.44U <10U <0.44U <2.4U
Butyl benzyl phthalate 50 <0.77U <0.33U R <0.51U <0.44U <10U <0.44U <2.4U
Carbazole NE 0.085J <0.33U R 0.04J 0.28J 32 0.22J <2.4U
Chrysene 0.4 <0.77U 0.2J 4.9 0.56 6.1J 110J 15 3
Dibenz[a,h]anthracene 0.014 <0.77U 0.034J R <0.51U <0.44UU <10U 0.49 <2.4U
Dibenzofuran 6.2 <0.77U <0.33U R 0.039J 0.24J 22 <0.44U 0.55J
Dimethylphenol, 2,4- NE <0.77U <0.33U R <0.51U <0.44U <10U <0.44U <2.4U
Di-n-butyl phthalate 8.1 <0.77U <0.33U R <0.51U <0.44U <10U <0.44U <2.4U
Fluoranthene 50 1 0.38 R 11 15 270 2.4 7.4
Fluorene 50 <0.77U <0.33U R 0.073J 0.62 37 0.24) 0.92J
Indeno[1,2,3-cd]pyrene 3.2 0.15J 0.1 5.1 0.24J 273 45] 1.3J 1.8J
Methylnaphthalene,2- 36.4 <0.77U <0.33U R 0.043J <0.44U 11 <0.44U <2.4U
Methylphenol, 4- 0.9 <0.77U <0.33U R <0.51U <0.44U <10U <0.44U <2.4U
Methylphenol,2- 0.1 <0.77U <0.33U R <0.51U <0.44U <10U <0.44U <2.4U
Naphthalene 13 <0.77U 0.053J R 0.29J <0.44U 24 0.23J 1.4
N-Nitrosodi-n-propylamine NE <0.77UJ <0.33UJ R R R <10U R <2.4U
Phenanthrene 50 0.79 0.21J R 0.39J 5.4J 330J 2.1 5.7
Pyrene 50 0.71) 0.37 3J 1J 143 250J 23] 6.1
Total SVOCs 500 4.149 2.208 47.7 6.25 72.42 1652 20.17 42.61
Inorganics (mg/kg)
Cyanide, Total 1600* <0.33U <0.32U 1085 <0.43U 0.43 0.35 <0.38U 2.16
Aluminum NE 10800 6010 8050 14200 8570 12100 10500 4850
Antimony NE 4.7 <0.52UJ 13.53 12.2 <0.65UJ 1.8 <0.65UJ <0.74UJ
Arsenic 7.5 3.9 <1.3U 62.2J 22 5.9 25] <2.3UJ 4.3]
Barium 300 195 53.8 44.1 235J 117 431 143 162
Beryllium 0.16 1J 0.28J 23 0.75 0.59 1.2 0.79 0.27J
Cadmium 1 0.46J 0.24B 2.2) <0.14UJ 1.3J 3.5] 0.51J 0.34J
Calcium NE 12000 8110J 3450 3520 8230J 35700J 15400 20900J
Chromium 10 30.5 21.3 3773 731 23.3] 86J 29.2] 16.1J
Cobalt 30 11.1 7.3J 30.2 13.8 8.7 6.4 12.3 6
Copper 25 125J 64.2) 1070J 210J 45.5] 199J 52.6J 79.4]
Iron 2000 21700 11600 69900 27100 17200J 32300J 18600J 20500J
Lead NE 347J 35.4 145J 192 167J 1470 135J 480J
Magnesium NE 6700 3380 1570 6400 3930 15300 5990 3970
Manganese NE 265 144 230J 285J 194J 1540 294) 224J
Mercury 0.1 0.2 0.16 0.29J 1.3J 0.14J 0.19J 0.22J 0.36J
Nickel 13 28.6 15.2 57.2 27.3 17.6 26.9 21.7 15.7
Potassium NE 2250 2490 1210J 2940 1530 1880 2380 1240
Selenium 2 <0.5U <0.52UJ <1.5UJ <0.7UJ <1.8UJ <1.1UJ <0.85UJ <0.99UJ
Silver NE <0.3U <0.31U <0.89U <0.41U <0.39U <0.35U <0.39U <0.44U
Sodium NE 965 366J 1600J 1130 <389U 811 <388U 601J
Thallium NE <0.23U 0.27J <1.86UJ <0.28UJ <0.27U 0.44J 0.3J 0.36J
Vanadium 150 33.2 20.3 25.5 36.4 26.8 89.6 39.2 18.7
Zinc 20 838J 59.6 947] 323 211 575J 161J 274)
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || SP-TP6 (9.8) | SP-TP8 (12) | SP-TP8A (11.5) | SP-TP-9A (13) | SP-TP9C (8.5) | SP-TP10 (7.7) | SP-TP12 (14)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.78U 1.3] 1.6J <0.54U 0.082J <0.6U 0.36J
Carbon disulfide 2.7 <0.78U <7.7U <7U <0.54U <0.67U <0.6U <0.81U
Ethylbenzene 55 <0.78U 15 110 <0.54U <0.67U <0.6U <0.81U
Methylene chloride 0.1 <0.78U <7.7U <7U <0.54U <0.67U <0.6U 0.12J
Styrene NE <0.78U <7.7U <7U <0.54U <0.67U <0.6U <0.81U
Toluene 15 <0.78U 1.33 6.3J <0.54U 0.088J <0.6U <0.81U
Xylene, m,p- 1.2 <0.78U 23 150 <0.54U <0.67U <0.6U <0.81U
Xylene,o- 12 <0.78U 13 89 <0.54U <0.67U <0.6U <0.81U
Total VOCs 10 V] 53.6 356.9 V] 0.17 V] 0.48
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <4.9U <48U 18 <0.38UJ <43UJ <0.37U 5.8
Acenaphthylene 41 <4.9U <48U 21 <0.38U 6J <0.37U <5.5U
Anthracene 50 1.8 27J 38 <0.38U 37J 0.12J 14.2
Benz[a]anthracene 0.224 8.4 33] 32 0.019J 200 1.6 25
Benzo[a]pyrene 0.061 11 25] 26 <0.38U 180 1.1 29
Benzo[b]fluoranthene 1.1 20 51 39 0.024J 290 2.9 40
Benzo[g,h,i]perylene 50 10 183 14 <0.38U 99 19 18
Benzo[k]fluoranthene 1.1 <4.9U <48U <12U <0.38U <43U <0.37U <5.5U
Butyl benzyl phthalate 50 <4.9U <48U <12U <0.38U <43U <0.37U <5.5U
Carbazole NE <4.9U <0.41U 7.8 <0.38U <43U <0.37U 21
Chrysene 0.4 8.1 29 24 <0.38U 160 1.7 22
Dibenz[a,h]anthracene 0.014 <4.9U <48U 3.1 <0.38U <43U 0.32] 1.8J
Dibenzofuran 6.2 <4.9U 21J 19 <0.38U 5J <0.37U 2.6J
Dimethylphenol, 2,4- NE R <48U <12U <0.38U <43U <0.37U <5.5U
Di-n-butyl phthalate 8.1 <4.9U <48U <12U <0.38U <43U <0.37U <5.5U
Fluoranthene 50 10 86 91 0.026J 580 2.1 66
Fluorene 50 <4.9U 23J 42 <0.38U 9.3) 0.085J 5.6
Indeno[1,2,3-cd]pyrene 3.2 9.3 17J 12 <0.38U 97 1.4 15
Methylnaphthalene,2- 36.4 <4.9U <48U 100 <0.38U <43U 0.085J 1.1
Methylphenol, 4- 0.9 R <48U <12U <0.38U <43U <0.37U <5.5U
Methylphenol,2- 0.1 R <48U <12U <0.38U <43U <0.37U <5.5U
Naphthalene 13 2.8 40J 380 <0.38U 9.1 0.23J 2.8J
N-Nitrosodi-n-propylamine NE <4.9UJ <48UJ <12UJ R R <0.37UJ <5.5UJ
Phenanthrene 50 6.2 93 110 <0.38U 98 0.9 57
Pyrene 50 9.9 61 83 0.042J 570J 31 38
Total SVOCs 500 97.5 524 1059.9 0.11 2340.4 17.54 346
Inorganics (mg/kg)
Cyanide, Total 1600* 57 769 117 <0.33U 0.94 1.57 <0.46U
Aluminum NE 1270 2810 7120 6530 3880 1310J 12500
Antimony NE R 20.1 <0.87UJ <0.55UJ R R R
Arsenic 7.5 10.2J 26.7J <6.1UJ <1.6UJ 11.2 7.3 3.1
Barium 300 166J 113 61.6 47.2 62.1J 105J 49.5]
Beryllium 0.16 <0.15U 0.38 0.36 0.24 0.35 <0.13U 0.38
Cadmium 1 <0.15UJ 8.1 0.69J <0.11UJ 3J <0.13UJ <0.14UJ
Calcium NE 4320 2000 218000 859 3770 5050J 2490
Chromium 10 5.1 8.4 13.7J 19.5 18.9 4.9 29.6
Cobalt 30 3.1 4.6 4.9 6.7 5.2 <2.2U 9
Copper 25 94.2 278J 40J 26.8J 59.2J 44.8] 14.2
Iron 2000 31600 38600 10600 10400 16500 19500 20300
Lead NE 152J 542J 71.8) 22.6 147 670J 17.9
Magnesium NE 551 545 3920 2590 741 388 4440
Manganese NE 323 54] 197J 1173 167J 154J 177
Mercury 0.1 0.5 0.52J) 0.76J 0.083J 0.32J) 0.12 0.22
Nickel 13 7.4 <4.4U 9 16.1 14.5 8 17.6
Potassium NE 689J 930 1220J 1060 368J 316J 1810
Selenium 2 <0.73UJ <0.71UJ 14.93 <0.55U <0.67UJ <0.63U <0.72UJ
Silver NE <0.44U 1.7 <2.6U <0.33U <0.35U <0.38U <0.43U
Sodium NE 808J 754 2570 440J <351U <381U 2020
Thallium NE <0.29U <1.4UJ 0.44J <0.21U <0.23U <0.24U <0.3U
Vanadium 150 13.1 13.8 <4.3U 16 32.2 10.8 35.4
Zinc 20 61.2J 2320J 116J 41 353 109J 52.6J
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Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || sP-TP13 (12) | SP-TP14 (10) | SP-TP15 (8) | SP-TP17 (6.5) | SP-TP18 (10) | SP-TP18 (3) | SP-TP19 (13.5)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 0.24J <0.67U 0.086J <0.5U <0.59U <0.57U <0.58U
Carbon disulfide 2.7 <0.83U <0.67U <0.61U <0.5U <0.59U <0.57U <0.58U
Ethylbenzene 55 <0.83U <0.67U <0.61U <0.5U <0.59U <0.57U <0.58U
Methylene chloride 0.1 0.15J <0.67U 0.13J <0.5U <0.59U <0.57U 0.069J
Styrene NE <0.83U <0.67U <0.61U <0.5U <0.59U <0.57U <0.58U
Toluene 15 <0.83U <0.67U 0.12J <0.5U <0.59U <0.57U <0.58U
Xylene, m,p- 1.2 1.2 <0.67U <0.61U <0.5U <0.59U <0.57U <0.58U
Xylene,o- 12 <0.83U <0.67U <0.61U <0.5U <0.59U <0.57U <0.58U
Total VOCs 10 1.59 U 0.336 U V] V] 0.069
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <0.56UJ 0.03J <3.8U <0.41UJ <0.4UJ <3.7UJ <0.37U
Acenaphthylene 41 <0.56U <0.44U <3.8U <0.41U <0.4U <3.7UJ <0.37U
Anthracene 50 0.25J] 0.084J 2.6J <0.41U <0.4U <3.7UJ <0.37U
Benz[a]anthracene 0.224 1.5 0.49 13 0.36J <0.4U <3.7UJ <0.37U
Benzo[a]pyrene 0.061 1.6 0.67 10 0.34J <0.4U <3.7UJ <0.37U
Benzo[b]fluoranthene 1.1 25 0.99 24 0.72J3 <0.4U <3.7UJ <0.37U
Benzo[g,h,i]perylene 50 1.2 0.35J 9 0.27J <0.4U <3.7UJ <0.37U
Benzo[k]fluoranthene 1.1 <0.56U <0.44U <3.8U <0.41U <0.4U <3.7UJ <0.37U
Butyl benzyl phthalate 50 <0.56U <0.44U <3.8U <0.41U <0.4U <3.7UJ <0.37U
Carbazole NE <0.56U 0.026J 0.92] <0.41U <0.4U <3.7UJ <0.37U
Chrysene 0.4 1.2 0.44J 13 0.39J <0.4U <3.7UJ <0.37U
Dibenz[a,h]anthracene 0.014 0.25J 0.035J 0.78J <0.41U <0.4U <3.7UJ <0.37U
Dibenzofuran 6.2 <0.56U 0.025J] <3.8U <0.41U <0.4U <3.7UJ <0.37U
Dimethylphenol, 2,4- NE <0.56U <0.44U R <0.41U <0.4U <3.7UJ <0.37U
Di-n-butyl phthalate 8.1 <0.56U <0.44U <3.8U <0.41U <0.4U <3.7UJ <0.37U
Fluoranthene 50 2.3 0.59 25 0.52J3 <0.4U <3.7UJ <0.37U
Fluorene 50 <0.56U 0.036J <3.8U <0.41U <0.4U <3.7UJ <0.37U
Indeno[1,2,3-cd]pyrene 3.2 1 0.34J 8.6 0.25J <0.4U <3.7UJ <0.37U
Methylnaphthalene,2- 36.4 <0.56U 0.029J <3.8U <0.41U <0.4U <3.7UJ <0.37U
Methylphenol, 4- 0.9 <0.56U <0.44U R <0.41U <0.4U <3.7UJ <0.37U
Methylphenol,2- 0.1 <0.56U <0.44U R <0.41U <0.4U <3.7UJ <0.37U
Naphthalene 13 3.8 0.063J 0.94J <0.41U <0.4U <3.7UJ <0.37U
N-Nitrosodi-n-propylamine NE <0.56UJ R <3.8UJ R R R <0.37UJ
Phenanthrene 50 0.69 0.3J 16 0.19J <0.4U <3.7UJ <0.37U
Pyrene 50 2] 0.6J 21 0.53J <0.4UJ <3.7UJ <0.37U
Total SVOCs 500 18.29 5.10 144.84 3.57 U U U
Inorganics (mg/kg)
Cyanide, Total 1600* <0.48U <0.39U 16.5 <0.34U <0.31U <0.32U 0.51
Aluminum NE 13300 11300 1510 12000 12600 12400 12800
Antimony NE R <1.8UJ R R <0.61UJ <0.74UJ R
Arsenic 7.5 6.7 11.4 7.1 5 <2.7UJ 3.8 1.7
Barium 300 1493 1193 120J 475 125J 131J 15.2J
Beryllium 0.16 0.4 0.9 <0.11U 0.45 0.44 0.44 0.47
Cadmium 1 <0.16UJ <0.42UJ <0.11UJ <0.12UJ <0.11UJ 0.27J <0.1UJ
Calcium NE 2350 12000 1880 11700 4830 4480 1320
Chromium 10 33 156 9 22.8 26.6 38.7 28.7
Cobalt 30 9.3 11.6 3.6 13.3 14.6 14.6 22.7
Copper 25 18.5 69.9J 28.5 62.6 47.3] 80.4J 23.8
Iron 2000 19400 29200 24800 21700 20900 22300 19100
Lead NE 18.6J 216 264J 473 92 142 27.9
Magnesium NE 5410 4830 851 5040 6690 6130 2840
Manganese NE 204 348J 59.7 402J 431J 189J 1000
Mercury 0.1 1.2 0.87J 0.2 0.29J 0.36J 0.23J <0.037U
Nickel 13 18.5 18 4.2 24.7 24.6 25.4 14.7
Potassium NE 2060 2060 2500 2740 4070 4390 608
Selenium 2 <0.79UJ <0.7U <0.55UJ <0.59U <0.56U <0.55U <0.5UJ
Silver NE <0.47U <0.42U <0.33U <0.35U <0.34U <0.33U <0.3U
Sodium NE 1410 <418U 1160 <355U 1130 <329U <299U
Thallium NE <0.32U <0.25U <0.23UJ <0.24U <0.23U <0.22UJ <0.23U
Vanadium 150 34.4 35.3 11.4 30.4 34.7 36.2 30
Zinc 20 78.8J 134 80.7J 366 119 174 45.6J

GEI Consultants, Inc. Page 15 of 18 JAWPROC\AR\CON-ED\East 173rd RI fitTable xis




Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York
NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives ||sP-TP20A (3.5)] SP-TP20B (12) | SP-TP21 (10) | SP-TP23 (11) | SP-TP25 (9.4) | SP-TP26 (10) | SP-TP26 (4.4)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.64U <0.63U <0.57U <0.59U <0.64U <1.1U <0.65U
Carbon disulfide 2.7 <0.64U <0.63U <0.57U <0.59U <0.64U <1.1U <0.65U
Ethylbenzene 55 <0.64U <0.63U <0.57U <0.59U <0.64U <1.1U <0.65U
Methylene chloride 0.1 <0.64U <0.63U <0.57U <0.59U <0.64U <1.1U <0.65U
Styrene NE <0.64U <0.63U <0.57U <0.59U <0.64U <1.1U <0.65U
Toluene 15 <0.64U 0.091J <0.57U <0.59U <0.64U <1.1U <0.65U
Xylene, m,p- 1.2 <0.64U <0.63U <0.57U <0.59U <0.64U <1.1U <0.65U
Xylene,o- 12 <0.64U <0.63U <0.57U <0.59U <0.64U <1.1U <0.65U
Total VOCs 10 V] 0.091 U U V] U V]
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 <3.9U R <0.37UJ <0.35U <0.4U <0.7U <4.1U
Acenaphthylene 41 <3.9U 0.24) <0.37U <0.35U <0.4U <0.7U <4.1U
Anthracene 50 <3.9U 0.323 <0.37U 0.073J <0.4U <0.7U 0.83J
Benz[a]anthracene 0.224 0.95] 0.46J <0.37U 0.15J <0.4U <0.7U 4]
Benzo[a]pyrene 0.061 0.85J] 0.38J <0.37U 0.15J <0.4U <0.7U 3.2J
Benzo[b]fluoranthene 1.1 1.8J 0.63J <0.37U 0.27J <0.4U <0.7U 6.4
Benzo[g,h,i]perylene 50 <3.9U R <0.37U 0.1 <0.4U <0.7U 2.4
Benzo[k]fluoranthene 1.1 <3.9U R <0.37U <0.35U <0.4U <0.7U <4.1U
Butyl benzyl phthalate 50 <3.9U R <0.37U <0.35U <0.4U <0.7U <4.1U
Carbazole NE <3.9U R <0.37U <0.35U <0.4U <0.7U <4.1U
Chrysene 0.4 1.1 0.42 <0.37U 0.17J <0.4U <0.7U 3.9J
Dibenz[a,h]anthracene 0.014 <3.9U R <0.37U <0.35U <0.4U <0.7U <4.1U
Dibenzofuran 6.2 <3.9U 0.23) <0.37U <0.35U <0.4U <0.7U <4.1U
Dimethylphenol, 2,4- NE <3.9U <3.7U <0.37U <0.35U <0.4U <0.7U <4.103
Di-n-butyl phthalate 8.1 <3.9U <3.7U <0.37U <0.35U <0.4U <0.7U <4.1U
Fluoranthene 50 2.2] 1J <0.37U 0.32J <0.4U <0.7U 8.1
Fluorene 50 <3.9U 0.32) <0.37U <0.35U <0.4U <0.7U <4.1U
Indeno[1,2,3-cd]pyrene 3.2 0.53J R <0.37U 0.078J <0.4U <0.7U 2.1
Methylnaphthalene, 2- 36.4 <3.9U 0.6J <0.37U <0.35U <0.4U <0.7U <4.1U
Methylphenol, 4- 0.9 <3.9U <3.7U <0.37U <0.35U <0.4U <0.7U <4.10J
Methylphenol,2- 0.1 <3.9U <3.7U <0.37U <0.35U <0.4U <0.7U <4.103
Naphthalene 13 0.473 4.2 <0.37U <0.35U <0.4U <0.7U 0.83)
N-Nitrosodi-n-propylamine NE <3.9UJ R R <0.35UJ <0.4UJ <0.7UJ <4.1UJ
Phenanthrene 50 0.86J 1.2J <0.37U 0.24J <0.4U <0.7U 2.9J
Pyrene 50 1.9 0.97J 0.03J 0.29J <0.4U <0.7U 5.8
Total SVOCs 500 10.66 10.97 0.03 1.84 U U 40.46
Inorganics (mg/kg)

Cyanide, Total 1600* 0.33 9.7 <0.31U <0.4U <0.39U 3.9 <0.34U
Aluminum NE 13200 13400 10100 6140J 6300J 14500 4280J
Antimony NE <0.79UJ <0.54UJ R R R R 0.79J
Arsenic 7.5 <4.3UJ <2.4UJ <1.6UJ 7.1 5 7.9 8.1
Barium 300 135 133 88.1J 270J 211 104J 4773
Beryllium 0.16 0.51 0.4 0.36 0.32 0.52 0.8 0.27
Cadmium 1 23] 1.8J <0.11UJ 0.8J <0.41UJ <0.2U 2.4)
Calcium NE 4020 1870 1410 34000J 5670J 3540J 11300J
Chromium 10 45.8) 40.1 23.1 274 13.6 29.6 25.6
Cobalt 30 15 16.6 13.1 6.3 7.6 15.1 6.5
Copper 25 88.4) 66.7J 34.6J 127J 66J <17UJ 191J
Iron 2000 24100 23700 16800 18800 20700 18400 23100
Lead NE 140J 101J 16.4 493J 3040J 33.8J 1160J
Magnesium NE 6160 6690 5100 4330 2330 4100 3560
Manganese NE 204J 192J 140J 248J 307J 170J 467J
Mercury 0.1 0.35J 0.16J 0.041J 0.44 0.26 <0.07U 0.52
Nickel 13 26 239 23.7 24.8 16.4 30.6 33.1
Potassium NE 3920J 5350J 3420 763J 689J 1360J 930J
Selenium 2 <0.57UJ <0.54UJ <0.54U <0.7U <0.6U <1.1UJ <0.6U
Silver NE 0.4 <0.32U <0.32U <0.42U 0.68J <0.61U <0.36U
Sodium NE <342U 787 <321U <421U <414U 766J <362U
Thallium NE <0.22U <0.22U <0.21U <0.27U <0.28U <0.41U <0.24U
Vanadium 150 41.2 41.7 27.9 30.2 30.9 319 79.8
Zinc 20 202J 174) 52.9 508J 244] 428J 7913
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Comparison to NYSDEC-Recommended Soil Cleanup Objectives

Table 11 (continued)
Subsurface Soil Sample Analytical Results Summary

East 173" Street Works
Bronx, New York

NYSDEC
Cleanup Sample ID (ft below grade)
Chemical Name Objectives || sP-TP27A (10) | SP-TP27B (12) | SP-TP28 (10) | SP-TP29 (3) | SP-TP29 (7)
Volatile Organic Compounds (mg/kg)
Benzene 0.06 <0.71U 210 <0.82U <0.52U <0.56U
Carbon disulfide 2.7 <0.71U <45U <0.82U <0.52U <0.56U
Ethylbenzene 55 <0.71U 42J <0.82U <0.52U <0.56U
Methylene chloride 0.1 <0.71U <45U <0.82U <0.52U <0.56U
Styrene NE <0.71U 20J <0.82U <0.52U <0.56U
Toluene 15 <0.71U 500 0.14J <0.52U <0.56U
Xylene, m,p- 1.2 <0.71U 390 0.19J <0.52U <0.56U
Xylene,o- 1.2 <0.71U 160 <0.82U <0.52U <0.56U
Total VOCs 10 V] 1322 0.33 U V]
Semivolatile Organic Compounds (mg/kg)
Acenaphthene 50 260J <1.8U 0.12] <0.37U
Acenaphthylene 41 6.4J 730J <1.8U <0.38U <0.37U
Anthracene 50 41 1200 <1.8U 0.3J <0.37U
Benz[a]anthracene 0.224 97 910J 0.78J 1.1 <0.37U
Benzo[a]pyrene 0.061 77 700J 0.78J 1 <0.37U
Benzolb]fluoranthene 1.1 130 1000 1.33 1.9 <0.37U
Benzo[g,h,i]perylene 50 32J 270J 0.56J 0.7 <0.37U
Benzolk]fluoranthene 1.1 <42V <940U <1.8U <0.38U <0.37U
Butyl benzyl phthalate 50 <42V <940U <1.8U <0.38U <0.37U
Carbazole NE 5JD 460 <1.8U 0.11J <0.37U
Chrysene 0.4 81 690J 0.73J 1.3 <0.37U
Dibenz[a,h]anthracene 0.014 3.6J <940U <1.8U 0.17J <0.37U
Dibenzofuran 6.2 7.43 1000 <1.8U 0.077J <0.37U
Dimethylphenol, 2,4- NE <42U <940U <1.8U <0.38U <0.37U
Di-n-butyl phthalate 8.1 <42U <940U <1.8U <0.38U <0.37U
Fluoranthene 50 210 2200 1.6J 1.6 <0.37U
Fluorene 50 12J 1200 <1.8U 0.16J <0.37U
Indeno[1,2,3-cd]pyrene 3.2 32J 270J <1.8U 0.63 <0.37U
Methylnaphthalene,2- 36.4 <42V 1700 <1.8U 0.093J <0.37U
Methylphenol, 4- 0.9 <42U <940U <1.8U <0.38U <0.37U
Methylphenol,2- 0.1 <42U <940U <1.8U <0.38U <0.37U
Naphthalene 13 6.2J 7500 <1.8U 0.18J <0.37U
N-Nitrosodi-n-propylamine NE <42UJ <940UJ <1.8UJ <0.38UJ <0.37UJ
Phenanthrene 50 150 3800 0.56J 1.3 <0.37U
Pyrene 50 180 1900 1.3J 2.3 <0.37U
Total SVOCs 500 1073.3 25790 7.61 13.04 U
Inorganics (mg/kg)
Cyanide, Total 1600* 32.1 169 15.5 <0.33U <0.31U
Aluminum NE 7310 3170 13900J 10400J 13800J
Antimony NE <0.83UJ <0.76UJ R R R
Arsenic 75 12.53 <3.7UJ 35 4.9 <0.53U
Barium 300 49.7 20.5 105J 1173 132J
Beryllium 0.16 0.61 0.17J 0.73 0.37 0.46
Cadmium 1 1.1 0.33J <0.14UJ 0.743 <0.11UJ
Calcium NE 34100 194000 13200J 4050J 1590J
Chromium 10 47.3) 3.9 28.8 46.1 27.7
Cobalt 30 11 1.5 12.2 13.3 14.8
Copper 25 51.4] 25.6J 36.5J 1133 44.6J
Iron 2000 15200 4760 21600 20500 24700
Lead NE 86.1J 32.7J 138J 163J 14.5J
Magnesium NE 3110 1750 9660 4990 7060
Manganese NE 351J 102J 616J 193J 142J
Mercury 0.1 2.1 0.13J 2.1 0.46 <0.036U
Nickel 13 21.4 2.8 20.7 27.1 18.2
Potassium NE 947] 443J 1600J 3040J 6690J
Selenium 2 <0.68UJ 13.40 <0.7U <0.58U <0.53U
Silver NE <0.41U <2.3U <0.42U <0.35U <0.32U
Sodium NE 641J 1970 439J 752 <318U
Thallium NE <0.26UJ <0.29U 0.3J <0.23U <0.22U
Vanadium 150 21.8 5.4 317 31 39.7
Zinc 20 201J 32.8J 169J 181J 65J
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GEI Consultants, Inc.

Table 11 (continued)

Subsurface Soil Sample Analytical Results Summary
Comparison to NYSDEC-Recommended Soil Cleanup Objectives
East 173" Street Works
Bronx, New York

Notes:
Only those compounds detected are shown
mg/kg - milligram per kilogram
TBE - to be established
NE - cleanup objective not established
B - analyte detected in blank
U - not detected at the detection limit provided
J - estimated value below laboratory detection limit
R - sample rejected
Blue - compound detected in sample
Red - concentration exceeds NYSDEC-recommended cleanup objective
E - result exceeded calibration range of instrument, secondary dilution required
*EPA generic soil screening level (EPA, 1996a)
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Table 12

Subsurface Soil Summary Statistics

East 173" Street Works

Bronx, New York

Number of Maximum Percent
Number of NYSDEC Samples that Detected Sample with Detected that
Samples Cleanup Exceed NYS | Concentration | Maximum Detected Exceeded
Compound Name Analyzed Objective RSCO (mg/kg) Concentration RSCO
Volatile Organic Compounds (VOCs) (mg/kg)
Benzene 103 0.06 23 210 TP-27B (12) 22
Carbon Disulfide 103 2.7 1 22 SB-15 (17) 1
Ethylbenzene 103 5.5 7 110 TP-8A (11.5) 7
Methylene Chloride 103 0.1 4 0.15 TP-13 (12) 4
Toluene 103 15 7 500 TP-27B (12) 7
Xylene, m,p- 103 1.2 8 390 TP-27B (12) 8
Xylene, o- 103 1.2 8 160 TP-27B (12) 8
Semivolatile Organic Compounds (SVOCs) (mg/kg)
2-Methyl Naphthalene 103 36.4 4 2400 SB-15 (17) 4
2-Methyl Phenol 103 0.1 1 14 SB-20 (14-14.5) 1
4-Methylphenol 103 0.9 1 5.1 SB-20 (14-14.5) 1
Acenaphthylene 103 41 3 960 SB-15 (17) 3
Acenapthene 103 50 1 260 TP-27B (12) 1
Anthracene 103 50 7 2700 SB-15 (17) 7
Benzo(g,h,i)perylene 103 50 4 930 SB-15 (17) 4
Benzo(a)anthracene 103 0.224 49 1900 SB-15 (17) 48
Benzo(a)pyrene 103 0.061 53 1700 SB-15 (17) 52
Benzo(b)fluoranthene 103 1.1 41 2300 SB-15 (17) 40
Butyl Benzyl Phthalate 103 50 1 64 MW-2S (10.7-11.1) 1
Chrysene 103 0.4 46 1740 SB-15 (17) 45
Dibenzo(a,h)anthracene 103 0.014 15 5.7 SB-1 (6-8) 15
Dibenzofuran 103 6.2 10 1700 SB-15 (17) 10
Fluoranthene 103 50 14 5100 SB-15 (17) 14
Fluorene 103 50 3 1900 SB-15 (17) 3
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Table 12 (continued)
Subsurface Soil Summary Statistics
East 173" Street Works
Bronx, New York
Number of Maximum Percent
Number of NYSDEC Samples that Detected Sample with Detected that
Samples Cleanup Exceed NYS | Concentration | Maximum Detected Exceeded
Compound Name Analyzed Objective RSCO (mg/kg) Concentration RSCO
Indeno(1,2,3-cd)pyrene 103 3.2 20 790 SB-15 (17) 19
Naphthalene 103 13 12 10172.57 SB-15 (17) 12
Phenanthrene 103 50 13 10043.11 SB-15 (17) 13
Pyrene 103 50 11 5100 SB-15 (17) 11
Inorganic Compounds (mg/kg
Cyanide 103 1600* 0 1085 TP-1 (10) 0
Arsenic 103 7.5 18 62.6 SB-1(6-8) 18
Barium 103 300 5 494 SB-7 (13-14) 5
Beryllium 103 0.16 78 2.3 TP-1 (10) 76
Cadmium 103 1 16 14.7 MW-4D (19-19.5) 16
Chromium 103 10 96 731 TP-2 (13) 93
Cobalt 103 30 2 72.5 SB-1 (6-8) 2
Copper 103 25 66 1660 SB-17 (26) 64
Iron 103 2000 103 69900 TP-1 (10) 100
Mercury 103 0.1 52 6.2 SB-19 (12-12.5) 51
Nickel 103 13 79 114 MW-4D (19-19.5) 77
Selenium 103 2 2 14.9 TP-8A (11.5) 2
Zinc 103 20 100 2320 TP-8 (12) 97
Note:
NYS RSCO - New York State Recommended Soil Cleanup Objective
*EPA Generic Soil Screening Level (EPA, 1996a)
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Table 13
Sediment Sample Analytical Results Summary
Comparison to NYSDEC - Sediment Screening Criteria
East 173rd Street Works
Bronx, New York
Chemical Name NYSDEC Sediment Screening Criteria Sample ID
BAT BCT LEL SEL || SP-SED 1 | SP-SED 2 [ SP-SED 3 | SP-SED 4 | SP-SED 5 | SP-SED 6 | SP-SED 7 | SP-SED 8 | SP-SED 9
Semivolatile Organic Compounds (mg/kg
Pyrene 8775 961 NA NA 0.49J 0.66J 0.18J 0.42J 0.59J 0.8 0.65J 0.39J <1.2U
Fluoranthene NE 1020 NA NA 0.46J 0.69J 0.18J 0.44J 0.67J 0.73J 0.65J 0.42] 0.45J
Phenanthrene NE 120 NA NA R 0.33J <0.48U <0.8U 0.25J 0.33J 0.39J <0.67U R
Benzo(a)anthracene 94 12 NA NA R 0.31J <0.48U <0.8U 0.24J 0.31J 0.28J 0.18J R
Chrysene NE NE NA NA R 0.42J <0.48U 0.23J 0.34) 0.42J 0.36J 0.24] R
Benzo(b)fluoranthene NE NE NA NA R 0.8J 0.25J 0.44J 0.6J 0.72J 0.69J 0.45] 0.49J
Benzo(a)pyrene NE NE NA NA R 0.34J <0.48U 0.8J 0.26J 0.34J 0.3 0.19J R
Benzo(g,h,i)perylene NE NE NA NA R <0.87U <0.48U <0.8U 0.24) 0.28J 0.28J 0.18J R
Indeno(1,2,3-cd)pyrene NE NE NA NA R <0.87U <0.48U <0.8U <0.77U 0.23J R <0.67U R
Inorganics (mg/kg)
Aluminum NA NA NE NE 14600 11600 8440 12000 13800 21300 17000J 11100 14600J
Antimony NA NA 2 25 2.3] 1.4 <0.63U 1.5 1.7 1.9J 2.2] 1.6J 2.4
Arsenic NA NA 6 33 14.3 9.4 6 7.5J 6.3J 18.9 8.6J 5.5] 8.2J
Barium NA NA NE NE 193 271 35.9 122 186 225 149J 124 184J
Beryllium NA NA NE NE 0.78 0.62 0.46 0.52 0.65 0.99 0.74) 0.43J 0.56J
Cadmium NA NA 0.6 9 2.9 1.3 0.79 1.9 2 6.7 1.7 1.3 2.0J
Calcium NA NA NE NE 11900 10400 2580 13200 17900 5910 18700J 11400 19800J
Chromium NA NA 26 110 64.1J 54.7J 30.2J 53.8 60.6 75.5 73.6J 47.3 62.6J
Cobalt NA NA NE NE 13.9 11.4 6.3 12.6 14.8 16.4 17.1J 12 14.7J3
Copper NA NA 16 110 64.1J 64.1J 97.5J) 177J 196J 353J 247) 155J 221)
Iron NA NA 20000 40000 39400 36300 16300 26900 30300 34600 405003 23600 31400
Lead NA NA 31 110 526J 462J 208J 317J 456J 693J 454] 318J 373]
Magnesium NA NA NE NE 12000 10100 3620 12100 13500 10600 16100J 10100 14700J
Manganese NA NA 460 1100 283J 283J 283J 417] 301J 519J 550J 303J 746J
Mercury NA NA 0.15 1.3 0.94 0.58 0.25 0.71 0.7 2.1 0.81J 1.4 0.71J
Nickel NA NA 16 50 44.6 35.2 19.6 36.6 42.5 55.1 49.3) 33.2 45.2)
Potassium NA NA NE NE 2760 2340J 1240J 2500J 2870J 3870J 3070J 27703 24507
Silver NA NA 1 2.2 9.1 1.2 <0.38U 1.6 2.8 2.7 2.3] 1.0J 2.5]
Sodium NA NA NE NE 10200 8020 2660 10100J 7160J 10500J 9610J 4050J 11700J
Thallium NA NA NE NE 0.63J <0.52 0.27J 0.54] 0.44 0.73 <0.67U 0.42 0.69J
Vanadium NA NA NE NE 52.7 45 32.7 42.3 50.3 89 61.5J) 40.1 51.1)
Zinc NA NA 120 270 939J 713J 227] 561 684 701 7713 484 712J
Cyanide, Total NA NA NE NE 44 8.78J 5.4 8.79 9.05 <0.68U 1.15 4.28 7.77
Notes:
Only those compounds detected are shown NE - criteria not established
NA - not applicable U - not detected at the detection limit provided
BAT - Benthic Acute Toxicity J - estimated value below laboratory detection limit
BCT - Benthic Chronic Toxicity R - sample rejected
LEL - Lowest effect level Green - concentration exceeds LEL sediment screening criteria
SEL - Severe effect level Red - concentration exceeds SEL sediment screening criteria
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Table 14
Groundwater Sample Analytical Results Summary
Comparison to NYSDEC Ambient Water Quality Standards
East 173" Street Works
Bronx, New York
Chemical NYSDEC Sample ID
Name AWQS SP-MW1D SP-MW1S | SP-MW2D | SP-MW2S | SP-MW3D SP-MW3S SP-MW4D SP-MW4S
Volatile Organic Compounds (ug/l)
Benzene 1 <10U <10U 1300 17 3J <10U 660 <10U
cis-1,2-Dichloroethene 5 <10U <10U <200U <10U 4J <10U <10U <10U
Ethylbenzene 5 <10U <10U 1400 <10U <10U <10U 2] <10U
Styrene 5 <10U <10U 40J <10U <10U <10U <10U <10U
Toluene 5 <10U <10U 4000 3J <10U <10U <10U <10U
Xylene, m,p- 5 <10U <10U 2900 3J <10U <10U 2] <10U
Xylene,o- 5 <10U <10U 1100 2J <10U <10U 2J <10U
Semivolatile Organic Compounds (ug/l)
Acenaphthene 20 <10U <11U 68J 6J <12U <10U 33 <11U
Naphthalene 10 <10U <11U 2800 32 2] 3J 2J <11U
2,4-Dimethylphenol 50 <10U <11U <540U 1J <12U <10U <11U <11U
Dibenzofuran NE <10U <11U 60J 2J <12U <10U <11U <11U
Phenanthrene 50 <10U <11U <540U 1J <12U <10U <11uU <11U
Fluoranthene 50 <10U <11U <540U 3J <12U <10U <11U <11U
Pyrene 50 <10UJ <11U <540UJ 2J <12UJ <10UJ <11UJ <11UJ
Carbazole NE <10U <11U 170J 7J <12U <10U <11uU <11U
2-Methylnaphthalene NE <10U <11U 250J <11U <12U <10U <1l1U <11U
Acenaphthylene NE <10U <11U 77 <11U <12U <10U <11U <11U
Fluorene 50 <10U <11U <540U 2] <12U <10U 4] <11U
Inorganics (mg/L)

Aluminum NE <0.05U <0.05U <0.05U <0.05U 2.7] <0.05U <0.05U <0.05U
Barium 1 0.269J 0.427 0.0927 0.323 0.0922 0.28 0.0832 0.166J
Calcium NE 211 184 156 180 55.1 146J 115 180J
Chromium 0.05 <0.005U <0.005U <0.005U <0.005U 0.0101J <0.005U <0.005U <0.005U
Iron 0.3 2.58 2.79 0.791 38.7 8.26 22.8 2.33 17.4
Magnesium 35 23.4] 21.8 87.6 35.3 47.1 38.7 48.5 73.2
Manganese 0.3 0.878 0.928 0.392 1.28 0.326 1.7 1.5 0.459
Potassium NE 22.5 19.3 43.3] 23.1 31.6 26.8 24.3 32.3J
Selenium 0.01 0.0074J 0.009J 0.0136J <0.005UJ <0.005UJ <0.005UJ 0.0088J 0.0071J
Sodium 20 797 780 27 621 652 436 476 720
Vanadium NE <0.005U 0.0077J 0.012 0.005J 0.0158 <0.005U 0.0106 0.0101
Cyanide, Total 0.2 <0.007U <0.007U 0.722 0.067 0.109 0.095 0.034 0.138
Notes:

Only the compounds detected are shown

mg/l - milligrams per liter

ug/l - micrograms per liter

U - not detected at the detection limit provided

AWQS - Ambient Water Quality Standard (if no AWQS s established, the guidance value was used)

NE - standard not established

U - not detected at the detection limit provided

J - estimated value below laboratory detection limit

Blue - compound detected in sample

Red - concentration exceeds NYS AWQS

GEI Consultants, Inc. Page 1 of 1 J\WPROC\JAR\CON-ED\East 173rd Street\Focused Rl Report\GroundwaterSampleSummaryTable.xls



Table 15
Groundwater Sample Target Analyte List Metals Analytical Results
Comparison of Filtered and Non-Filtered Results
East 173" Street Works
Bronx, New York
SP-MW1D SP-MW1S SP-MW2D SP-MW2S
Analyte Non-Filtered Filtered Non-Filtered ‘ Filtered Non-Filtered Filtered Non-Filtered Filtered
Inorganics (mg/L)
Aluminum <0.15U <0.15U <0.15U <0.15U <0.15U <0.15U <0.15U <0.15U
Antimony <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U
Arsenic <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U
Barium 0.269 0.339 0.427 0.426 0.0927 0.0783 0.323 0.319
Beryllium <0.001U <0.001U <0.001U <0.001U <0.001U <0.001U <0.001U <0.001U
Cadmium <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
Calcium 211 225 184 185 156 131 180 183
Chromium <0.006U <0.006U <0.006U <0.006U <0.006U <0.006U <0.006U <0.006U
Cobalt <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U
Copper 0.0121 <0.005U 0.0105 <0.005U 0.00945 0.011 0.00968 0.0101
Iron 2.58 2 2.79 2.93 0.791 0.344 38.7 36.6
Lead 0.00512 <0.003U <0.003U <0.003U <0.003U <0.003U <0.003U <0.003U
Manganese 0.878 1.16 0.928 0.935 0.392 0.323 1.28 1.3
Mercury <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U
Nickel <0.04U <0.04U <0.04U <0.04U <0.04U <0.04U <0.04U <0.04U
Potassium 225 23.4 19.3 18.6 433 60.3 23.1 18.9
Selenium 0.00735 0.00902 0.00899 0.012 0.0136 0.0113 <0.005U <0.005U
Silver <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
Sodium 797 779 780 801 727 717 621 668
Thallium <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
Vanadium <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U
Zinc <0.02U 0.0383 0.0236 0.0344 <0.02U 0.0205 <0.02U 0.0232
Notes:
U = not detected at the detection limit provided
mg/L = milligrams/liter
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Table 15
Groundwater Sample Target Analyte List Metals Analytical Results
Comparison of Filtered and Non-Filtered Results
East 173" Street Works
Bronx, New York
SP-MW3D SP-MW3S SP-MW4D SP-MW4S
Analyte Non-Filtered Filtered Non-Filtered ‘ Filtered Non-Filtered Filtered Non-Filtered Filtered
Inorganics (mg/L)
Aluminum 2.7 <0.15U <0.15U <0.15U <0.15U <0.15U <0.15U <0.15U
Antimony <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U
Arsenic <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U <0.01U
Barium 0.0922 0.0743 0.28 0.291 0.0832 0.0773 0.166 0.183
Beryllium <0.001U <0.001U <0.001U <0.001U <0.001U <0.001U <0.001U 0.00206
Cadmium <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
Calcium 55.1 52.9 146 184 115 111 180 209
Chromium 0.0101 <0.006U <0.006U <0.006U <0.006U <0.006U <0.006U <0.006U
Cobalt <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U
Copper <0.005U 0.00525 0.012 0.00863 0.011 <0.005U 0.0102 0.00966
Iron 8.26 2.3 22.8 20.7 2.33 2.54 17.4 15.4
Lead 0.00387 <0.003U <0.003U <0.003U <0.003U <0.003U <0.003U <0.003U
Manganese 0.326 0.279 1.7 1.81 1.5 1.43 0.459 0.51
Mercury <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U <0.0002U
Nickel <0.04U <0.04U <0.04U <0.04U <0.04U <0.04U <0.04U <0.04U
Potassium 316 321 26.8 26.8 24.3 25.2 323 38.1
Selenium <0.005U <0.005U <0.005U <0.005U 0.00875 0.00543 0.00714 0.00834
Silver <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
Sodium 652 664 436 449 476 445 720 719
Thallium <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U <0.005U
Vanadium <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U <0.05U
Zinc 0.0337 0.0337 0.023 0.0354 <0.02U 0.0351 0.0241 0.0657
Notes:
U = not detected at the detection limit provided
mg/L = milligrams/liter
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Table 16
Exposure Pathway Assessment
East 173" Street Works
Bronx, New York
Complete
Compound Screening Exceeds Exposure
Group Media Criteria Criteria? Potential Receptors Pathway?
VOCs Surface Soil TAGM 4046 No Maintenance Worker No
Construction Worker No
Recreator No
Sediment NYSDEC No Maintenance Worker No
Technical Construction Worker No
Guidance Recreator No
Subsurface Soil | TAGM 4046 Yes Maintenance Worker No
Construction Worker Yes
Recreator No
Groundwater NYSWQS Yes Maintenance Worker Yes
Construction Worker Yes
Recreator No
SVOCs Surface Soil TAGM 4046 and No Maintenance Worker No
Background Construction Worker No
Recreator No
Sediment NYSDEC No Maintenance Worker No
Technical Construction Worker No
Guidance Recreator No
Subsurface Soil | TAGM 4046 Yes Maintenance Worker No
Construction Worker Yes
Recreator No
Groundwater NYSWQS Yes Maintenance Worker Yes
Construction Worker Yes
Recreator No
Metals Surface Soil TAGM 4046 and No Maintenance Worker No
Background Construction Worker No
Recreator No
Sediment NYSDEC No Maintenance Worker No
Technical Construction Worker No
Guidance and Recreator No
Background
Subsurface Soil | TAGM 4046 Yes Maintenance Worker No
Construction Worker Yes
Recreator No
Groundwater NYSWQS Yes Maintenance Worker Yes
Construction Worker Yes
Recreator No
Cyanide Surface Soil EPA Generic Soil No Maintenance Worker No
Screening Level Construction Worker No
(1,600 ppm) EPA, Recreator No
1996a
Sediment EPA Generic Soll No Maintenance Worker No
Screening Level Construction Worker No
(1,600 ppm) EPA, Recreator No
1996a
Subsurface Soil | EPA Generic Soll No Maintenance Worker No
Screening Level Construction Worker No
(1,600 ppm) EPA, Recreator No
1996a
Groundwater NYSWQS Yes Maintenance Worker Yes
Construction Worker Yes
Recreator No

GEI Consu |tantS, Inc. Page 1ofl J:WPROCProject\CON-ED\East 173rd Street\Focused RI ReportExpPathwayAssessTable .doc
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DESCRIPTION OF MAP UNITS

ALLOCHTHONOUS UNITS—EAST OF CAMERON'S LINE

Hartland F tion (Middle Ordovician to Lower Cambrian)—Consists
of the following:

1. Gray and gray-weathering, thinly laminated muscovite-biotite-
quartz schist with minor gamet;

2. Medium-gray, black-weathering, fine-grained biotite-muscovite-
quartz schist, the muscovite flakes are commonly large and may
give outcrops a “spangled” or shiny metallic appearance;

3. White to pinkish-white, light-green-weathering, fine- to medium-
grained issic  quartz-microclir ovite-biotite-plagiocl
granite with minor garnet; occurs in layers as much as several feet
thick, and locally has large feldspar crystals 2 in. or more across.
Some of the granite shows gneissic banding; the bands are about
0.8 in. thick separated by discontinuous stripes of biotite 0.04-0.08
in. thick;

4, Dark greenish-black quartz-biotite-homblende amphibolite, with
some white and (or) pink granite pegmatite; occurs in belts 3060 ft
wide; weathers black and rusty along fractures;

5. Gray, rusty-weathering, unevenly foliated sillimanite-plagioclase-
muscovite-biotite-microcline-quartz gneissic schist with minor gar-
net, and mica-feldspar-quartz boudins.

These rocks are interlayered with coarse quartz-plagioclase-muscovite
pegmatite, homblende amphibolite, and coarse granoblastic-textured
amphibolite gneiss; the gneiss is similar in composition to an igneous
diorite

ALLOCHTHONOUS UNIT—WEST OF CAMERON'S LINE

Manhattan Schist (Lower Cambrian)—Gray, medium- to coarse-grained,
layered sillimanite-muscovite-biotite-kyanite schist and gneiss interlayered
with layered tourmaline-gamet-plagioclase-biotite-quartz schist and gneiss
with black amphibolite lavers 3 ft or more thick, Weathers gray, tan, rusty
and maroon, The sillimanite occurs as lenses and nodules, commionly with
kyanite, and also with magnetite or quartz, The sillimanite nodules
average 0.8 in. in length. Unit locally contains interlayered thin quartz-
mica-plagioclase-gamet granofels. Sparse gamet and (or) plagioclase
porphyroblasts present; the garnets average 0.4 in. across. In places the
foliation surfaces bear lustrous white mica having a gray metallic sheen,
This unit generally has a local magnetic field that affects compass readings,

Unit is in thrust contact with the Walloomsac Formation, which can be
seen in the railroad cut west of the Grand Concourse at E. 153d Street

AUTOCHTHONQUS UNITS

Inwood Marble (Lower Ordovician to Lower Cambrian)—Composed of
the following units, whose distribution is not shown on the map because
of poor exposure:

1. White, coarse-grained calcitic dolomite marble interlayered with
bands of silicates (phlogopite, stretched granular quartz lenses, diop-
side, tremolite and actinolite} approximately 0.8-2.0 in, apart. Cal-
cite and dolomite crystals average 0.3 In. across. Outcrop surfaces
become coarsely sugar-textured and light to medium gray or tan on
weathering;

2. Alternating bands of blue-gray medium-grained and white fine-
grained calcite and dolomite marble. Brown phlogopite, tremolite
and actinalite occur in vardably spaced bands about 2 in. wide. In
medium-grained rock, crystals of calcite and dolomite range from
0.08 to 0.4 in. across. In fine-grained rock, caldlte crystals average
0.04-0.12 in. across. Weathers dark gray and tan. Develops fine
sugary texture on weathering,

3, White and bluish-gray, predominantly fine-grained calcite marble
with scaftered dolomite and phlogopite crystals, Crystals range from
less than (.04 to 0.2 in. in diameter, with most being less than 0.12
in, across. Weathers medium gray with a fine, sugary-textured sur-
face;

4. White, fine-grained dolomite marble with subordinate calcite and
minor phlogopite. Grain size averages 0.12-0.16 in.

The Inwood Marble varies in thickness from about 100 ft to nearly 1000
ft. Its upper surface is in unconformable contact with the overlying Wal-
loomsac Formation and its base is apparently conformable with the
underlying Lowerre Quartzite, and unconformable with the Fordham
Gnelss where the Lowerre is absent

|

Member C—Medium-gray, fine-grained guartz-biotite-plagioclase-muscovite
schist interlayered with gray biotite-muscovite-quartz granofels. Some
schist layers are thin and fissile, Intrusions of coarse white granite and
granite pegmatite are common toward the contacts with adiacent rock
units. Extensive plagioclase-biotite-hornblende amphibolite layers {up to
several feet thick) are common, Amphibolites are black; in some places
are rusty weathering. Granofels surfaces weather to a sandy texture and
locally are slabby and black weathering. The unit overall may weather
black, tan and locally maroon or dark gray

Member B—Complex, black and white banded gneiss; bands are generally
0.04-0.12 in. wide. Black bands are composed of quartz, plagioclase and
biotite, white bands consist of gamet, quartz, plagiociase, muscovite and
microcline. Broader bands in this gneiss are up to 2 in. wide and contain
numercus Interspersed laminae 0.04 in. thick. Unit contains quartz-
feldspar veins approximately 4.7 in. thick and boudin-like structures
approximately 9 in. wide and about 3 ft long. The boudins contain
almandine and grossular gamet, quartz and biotite. Gametiferous inclu-
slons of this composition have been observed in tunnel excavations
through this unit (Baskerville and others, 1987). Similar gametiferous
inclusions have been observed in the Ravenswood Granodiorite (Ziegler,
1911),

Where the amount of granite (narrow white bands) is low, the unit
appears dark gray and pinstriped; where the granite content exceeds 50
percent (wider white bands), the rock appears light gray and broadly
banded. Locally, tan- and rusty-weathering biotite-homblende gneiss is
interlayered.

A coarse-grained siliceous dolomite (Yfm) was found to be interlayered
with this unit in the Jerome Park Reservoir excavation (Berkey, 1911;
Manchester, 1931). The dolomite is not shown on the map due to the
uncertainty of its exact location

Member A— Pinkish-white to salmon-red and medium-gray banded
muscovite-biotite-plagioclase-microcline-quartz gneiss. Forms an aurecle
around the Yonkers Gneiss. Crosscutting and concordant pegmatites
consisting of pink potassium feldspar and quartz are common in Van
Cortandt Park. Unit derived its present composition probably when the
Yonkers Gneiss intruded the Fordham Gneiss, which allowed some
magmatic gases and liquid to permeate the Fordham surrounding the
intrusion. Local weathering of less-resistant darker biotite-rich bands
leaves granitic bands in relief.

A coarse-grained siliceous dolomite (Yfm) interlayered with this unit
extends from the north end of Hell Gate in the East River northward to
about E. 136th Street. Fluhr (1969), stating that Berkey considered the
marble in the east or Hell Gate channel of the East River to be interbedded
with the Fordham Gneiss, named it Hell Gate Dolomite. Fluhr in the same
report considered the marble to be an infold of the Inwood Marble. In this
report this marble is considered to be a part of the Fordham Gneiss
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EXPLANATION OF MAP SYMBOLS

Contact— Dashed where approximately located; dotted where under water;
queried where uncertain. Where shown solid under water, was located by
i test borings and tunnel data
-I-t-%: Fault—Showing dip; short line normal to fault trace indicates vertical dip;
paired arrows show relative movement; U, upthrown side; D, downthrown
gide. Dashed where approximately located; dotted where under water.
Where observed in tunnels is shown solid. On cross sections only, relative
movement is shown by: a, away from observer; t, toward observer

—a & Thrust fault—Sawteeth on upper plate. Dashed where approximately
located; dotted where under water, Where observed in tunnels is shown
solid. Shows dip where known

FOLDS
Folds show trace of axial surface. They are dashed where approxdmately located;
dotted where under water
—I—}—. Antiform—Showing direction of plunge where known. Where asymmetric,
shorter arrow indicates steeper limb

MINOR FOLDS
Strike and dip of axial surface of folds
wi Inclined —Arrow, where shown, indicates bearing and plunge of axs
=== Vertical

124 = Minor fold deforming earlier foliation—Showing bearing and plunge

PLANAR FEATURES
May be combined with linear Shown apen
where measured in excavations and tunnels
Strike and dip of fuliation Strike and dip of joints
i Inclined N Inclined
— Vertical —.— Verfical
—+ Haorizontal
SOURCE:

BEDROCK AND ENGINEERING GEOLOGIC MAPS OF BRONX
COUNTY AND PARTS OF NEW YORK AND QUEENS COUNTIES,
NEW YORK, BY CHARLES A. BASKERVILLE, 1992.

! GEI Consultants, Inc.

FIGURE 5
BEDROCK GEOLOGY MAP
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WEST FARMS ROAD 2
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Inorganics (mg/Kg)
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Arsenic [ 143
Cadmium 2.9 ¢
—————— | Chromium 64.1J
Copper 64.1J SHER'DAN \
Iron 39400
Lead 526J
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sne : & Lead 318 Nickel 45.2J I
SAMPLEID | SP-SED3 Cadmium 2 2 Mercury 1.36 Siiver 2.5 :
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rsenic 6 33 Q - ——— §/i// - -
Cadmium 0.6 9 \--:~ —_——— — === \_ = ="
. - e co— - e / /
Chromium 26 110 — e . —..-._-“\-- ~“ SED-7
Copper 16 110 o — - SEDZ6 oo SAMPLEID | SP-SED7
Iron 20000 40000 ~——— BOTTOM OF BANK SED-5 Inorganics (mg/Kg)
Lead 31 110 Antimony 2.2J
— -
Manganese 460 1100 \ SAMPLE ID | SP-SED 6 / Arsenic 8.6J
i Cadmi 1.7J SOURCES:
Mercury 0.15 1.3 — .. .e- ce- . Inorganics (mg/Kg) aerm SANBORN FIRE INSURANCE MAPS DATED 1896,
Nickel 16 50 - - 'R " mnm uom  —— Arsenic 18.9 Chromium 73.6J 1901, 1915 AND 1996.
Silver 1 2.2 Cadmium 6.7 Copper 2479 BRONX TAX ASSESSOR'S MAP.
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SURVEY CONDUCTED BY GEI CONSULTANTS, INC.
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i 2.3J
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— - c— CURRENT PROPERTY BOUNDARY Nickel 55.1 Zinc 771J GEI Consultant, Inc.
J ESTIMATED VALUE BELOW Siver 27 FIGURE 11
METHOD DETECTION LIMIT APPROXIMATE FORMER MGP BOUNDARY Zinc 701
GREEN CONCENTRATION EXCEEDS LEL FORMER EDGE OF BRONX RIVER 80 40 0 80 160 SEDIMENT SAMPLE
ey — ANALYTICAL RESULTS
FORMER BUILDING OR STRUCTURE
RED CONCENTRATION EXCEEDS SEL GRAPHIC SCALE IN FEET
CONCENTRATION EXCEEDS SEL ————ee-———  CURRENT BRONX RIVER CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
EAST 173rd STREET WORKS
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E. 174th ST.

WEST FARMS ROAD SAMPLE ID [sP-Mwz2D
INORGANICS mg/L
Barium 0.0927
SAMPLEID———|SP-MW2S Calcium 156 N
INORGANICS mg/L Iron 0.791
SHERIDAN Barium 0.323 Manganese [—0.392 ~
Calcium 180 Magnesium 87.6
| iron 387 Potassium 43.3J ®
Manganese —  |—1.28 Selenium 0.0136J EXPRESSWAY
Magnesium 35.3 Sodium 727
Potassium 23.1 Vanadium 0.012
o -—— ———— Sodium 621 Cyanide, Total 0.722
I 1 Vanadium— ———} 0.005J -l CATES VOCs ug/L a@—-‘ﬂ
SAMPLE ID SP-MW4D Cyanide, Total 0.067 Benzeme — [ 1300 — — % MW=1D
INORGANICS mg/L VOCs ug/L Ethylbenzene 1400 MW-1S
: ;I;alru.Jm '11:2 Benzene 17 _Styrene 40J
alcium
Toluene 3J Toluene 4000
Iron 2.33 Xylone, mp- > GATE Xylene, mp- 2900 SAMPLE ID_| SP-MW1D
SITE ENTRANCE Manganese 15 - PAVED INORGANICS mg/L
Xylene,o- 2J Xylene,o 1100 - 0260
' Magnesium 48.5 SVOCs ugll SVOCs ug/L Bam.Jm .269J
i - Potassium 24.3 Acenaphthene 0 J Acenaphthene 684 SAMPLE ID | SP-MW1S Calcium 211
— Selenium 0.0088J BACKSTOP INORGANICS mg/L Iron 2.58
- S a Naphthalene 32 Naphthalene 2300 - " 0,678
\\ Sodium 476 2.4-Dimethylphenol 1 Dibenzofuran 60J Barium 0.427 3"95".639 -
SAMPLEID | sP-Mw4s Vanadium 0.0106 - P Calcium 184 Magnesium 23.4J
\ - Dibenzofuran 2J Carbazole 170J Potassi 225
INORGANICS mg/L Cyanide, Total 0.034 —— - 2-Methylnaphthalene | 2504 fron 2.79 CasSum '
\ N Barium 0.166J VOCs ugh Fluoranthene 3J Acenaphthylene 77J Manganese 0.928 Sele.nlum 0.0074J
. \ Calcium 180J Benzene 660 Pyrene 2 b Magnesium 21.8 Sodium 797
. \ Iron 174 Ethylbenzene 2J Carbazole 7J TRAILER] Potassium 19.3 /
\ Mangan.ese 0.459 Xylene, m,p- 2J Fluorene 2J Selelmum 0.009J
| Magne.smm 73.2 Xylene,o- 2J STORAGE [JRALER Sodium 780
NYSDEC AMBIENT | Potassium 32.3J SVOCs ug/L TRAILERS Vanadium 0.0077J /
WATER QUALITY | Selenium 0.0071J Acenaphthene 33 MW=23 MW-2D 7
PARAMETER STANDARDS (AWQS) | [Sosium 720 Naphihalon > CHAIN=LINK /
INORGANICS mg/L | Vanadium 0.0101 Fluorene 4 FENCE Pid
Aluminum NE Cyanide, Total 0.138 -~
Barium 1 \ \' GATE PN /
¢ | -
Calcium NE 2y \ EDGE OF P
Chromium 0.05 (o) TOP OF 5 PAVEMENT P4 /
: 7, \| BANK g -
Iron 0.3 -+ Nao /
Lead 0.025 \ S Pl /
Manganese 0.3 . \\\ . P _ . / qe % -
Magnesium 35 & T \ MW-+3D i - @\ /
Potassium NE /[/6s T MW= 45% MW-4D MW-3S — ,/ o\\* -
Selenium 0.01 R —— L, ————— o= —— Y e = /o % -
: WEIR —.. - e— - o -
Sodium 20 ——. — - o -
Vanadium NE e ———- - "
Cyanide, Total 0.2 —~— BOTTOM OF BANK SAMPLE ID | sp-Mw3D
VOLATILE ORGANIC COMPOUNDS (VOCs) ug/L ~——~— INORGANICS mg/L
Berzene 1 \ .. Alutmnum 2.7J
cis-1,2-Dichloroethene 5 —.. - .- " zarl-]m 0:59 :2
Ethylbenzene 5 - e . . - © a — acmr.n A SOURCES:
80 40 0 80 160 Chromium 0.0101J
Styrene 5 — 520 SANBORN FIRE INSURANCE MAPS DATED 1896, 1901,
: BRONX TAX ASSESSOR'S MAP.
Xylene, m,p- 5 GRAPHIC SCALE IN FEET SAMPLE D _| SP-MW3S Magnesium 471
Xylene,o- 5 __INORGANICS mg/L Potassium 316 NOTE:
SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs) ug/L Barium 0.28 Sodium 652 SURVEY CONDUCTED BY GEI CONSULTANTS, INC. ON
Acenaphthene 20 LEGEND ICaIclum 124:: Vanadium 0.0158 JuLY 26, 2002.
Naphthal 10 ron = i
2PTREErE @ MW—1S MONITORING WELL LOCATION == = = == CURRENT PROPERTY BOUNDARY Manganese 1.7 Cyanide, Tota 2 —
2,4-Dimethylphenol 50 " - 267 VOCs ug/L
agnesium 5
Dibenzofuran NE ug/L MICROGRAM PER LITER APPROXIMATE FORMER MGP BOUNDARY Potissium pres Benzene 3 ® GEI Consultants. Inc.
Phenanthrene 50 mg/L MILLIGRAM PER LITER FORMER Sodiom 43.6 cis-1,2-Dichloroethene 4) — 2
EDGE OF BRONX RIVER
SVOCs ug/L
Fluoranthene 50 J ESTIMATED VALUE BELOW Cyanide, Total | _ 0.095 Ter—— S FIGURE 12
Pyrene 50 METHOD DETECTION LIMIT
p— N FORMER BUILDING OR STRUCTURE SVOCs ilgIL G ROU N DWATER SA M P |_ E
BLUE COMPOUND DETECTED IN SAMPLE Naphthalene 3J
2-Methylnaphthalene NE ——— ..-———  CURRENT BRONX RIVER ANALYTICAL RESULTS
RED CON
Acenaphthylene NE E CENTRATION EXGEEDS NYS AWQS CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
Fluorene 50 EAST 173rd STREET WORKS
BRONX, NEW YORK



1dd'HdVY9-€.T3\SOI4\Zr6€TO\dI NOD

Total BTEX Concentration (mg/kg)

10000

1000

100

(=Y
o

0.1

0.01

ﬂ-
@ Minimum Concentration (mg/kg)
== Maximum Concentration (mg/kg)
B Arithmetic Mean
[ |
. q-
[ |
-—
= 4 o ; o ' o
Surface Soil Stockpile Urban Fill MGP-Era Fill Alluvial Marsh Deposits Glacial Deposits

Stratigraphic units

@ GEIl Conaultants, Inc.

FIGURE 13

TOTAL BTEX CONCENTRATIONS IN
OVERBURDEN STRATIGRAPHIC UNITS

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.

EAST 1734 STREET WORKS
BRONX, NEW YORK



1dd'HdVY9-€.T3\SOI4\Zr6€TO\dI NOD

Total PAH Concentration (mg/kg)

100000
q-
10000
@ Minimum Concentration (mg/kg)
== Maximum Concentration (mg/kg) A
A  Arithmetic Mean
1000 -
A
100
-— -
10
A A
1
i - - - ()
0.1 } }
Surface Soil Stockpile Urban Fill MGP-Era Fill Alluvial Marsh Deposits Glacial Deposits

Stratigraphic units

@ GEIl Conaultants, Inc.

FIGURE 14
TOTAL PAH CONCENTRATIONS IN
OVERBURDEN STRATIGRAPHIC UNITS

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.
EAST 1734 STREET WORKS
BRONX, NEW YORK




Sample ID| SP-SB16 (13.5) | SP-SB16 (20.7-21) | SP-SB16 (26.5-27) Sample ID| SP-SB9(14) | SP-SB9(21) | SP-SB9 (25)
Total VOC (mg/kg) 1.2 0.1 0.1 I— Total VOC (mg/kg) ND ND 0.1
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Total SVOC (mg/kg) 52.0 041 é‘
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o Total SVOC (mg/k) a2 Sample ID SP-TP2(13)
e Total VOC (mg/kg) 0.1
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NN AL 0 ! \
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Sample ID|  SP-SB11 (37) A \ '\ - ’- . = U \\ _ — i == =
Total VOC (mg/ka) 0.1 \ '\ : . Y == = == - — __ — == == == B 2 - X % *
. | . - - C— G GED I e
' Total SVOC (mglkg) ND i —. — —_— MW—1S S —— Sample ID|  SP-SB7 (13-14)
\ N T -\ \
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* XY =S4 =9
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' \ ’ 3
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| = FORMER . Total VOC (mg/kg) 0.3 \ ) " <
_ /’ RIVER EDGE Total SVOC (mglkg) 7.6 3 — \':
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Total VOC (mglkg) 0.1 0.1 ND 0.1 ' | TP—29 : ‘«1\, - < \ - - ~
Total SVOC (mglkg) 19 1.8 44.1 ND d - e — -
_ e~ | SampleID|  SP-TPOC (8.5) = CHAIN—LINK / ~
\ " | Total VOC (mg/kg) 0.2 S \ ‘\ FENCE B /—’
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y !: | Total VOC (mglkg) ND TP-18 g \, a \ >\ ) / g
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SOIL CLEANUP .. - — \'ER )
PARAMETER STANDARDS (mg/Kg) == R ) Sample ID|  SP-TP6 (9.8) SampleID|  SP-TP26 (4.4)
Total VOCs 100 ~— BRONX Total VOG (mglkg) ND Total VOC (mg/kg) ND
) Sample ID|  SP-TP21 (10) o Total SVOC (mgkg) 97.5 Total SVOC (mg/kg) 40.5
Total SVOCs 500 - Total VOC (mglkg) ND - / 9’9 :
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1 TP-17 TEST PIT LOCATION T T——
é MW-1S MONITORING WELL LOCATION SampleID| SP-TP19 (13.5) Sample ID| SP-MW2D (16-16.5) | SP-MW2D (29-29.5) Sample ID| SP-MW3D (37.5-38)
TEST BORING LOCATION Total VOC (mg/kg) 0.1 - Total VOC (mg/kg) 0.4 31.4 Total VOC (mg/kg) ND
Total SVOC (mg/kg) ND SampleID|  SP-TP13 (12) Total SVOC (mglkg) 26.7 4.6 Total SVOC (mglkg) 0.3
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EXISTING STORM SEWER Total SVOC (mgkg) Y Sample D] _SP-TPSA(11.5) Total VOC (mg/kg) ND
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O EXISTING MANHOLE Sample ID| SP-MW4S (10.5-11) Total SVOC {ma/ks) 10599
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PROPOSED MANHOLE Sample ID| SP-MW4D (19-19.5) | SP-MWA4D (26.5-27) Sample ID SP-TP8 (12)
Sample ID SP-TP27A (10) IOZ: \sl‘(’)gémglkli) ::6:; 117'14 :o:a: ‘slsgémglkli) 55:;: Sample ID SP-TP14 (10)
—_——— e = — CURRENT PROPERTY BOUNDARY Total VOG (maka) ND o (mglkg) g ota (mg/kg) Total VOC (malkg) ND
IR Ton svo ot sora remses matal 81 GEI Consultants, Inc
- - , )
CURRENT BRONX RIVER Sample ID| _SP-TP27B (12) Sample ID| SP-SB20 (14-14.5)| SP-SB20 (20-20.5) | SP-SB20 (24-24.5) Sample D, SP-TP15 (8)
FORMER EDGE OF BRONX RIVER Total VOC (mg/kg) 1322 Total VOC (mg/kg) 421.2 5.2 ND Total VOC (mg/kg) 0.3
——————————— FORMER BUILDING OR STRUCTURE Total SVOC (mglkg) 25790 Total SVOC (mg/kg) a48.2 42 041 Total SVOC (mg/kg) 1448 PLAN PREPARED FOR
VOC VOLATILE ORGANIC COMPOUNDS ’ *
SvocC SEMI—VOLATILE ORGANIC COMPOUNDS SQURCES: EAST 173rd STREET WORKS
ma/k MILLIGRAM PER KILOGRAM 1. SANBORN FIRE INSURANCE MAPS DATED 1896, 1901, 1915 AND 1996. BRONX, NEW YORK
97%9 2. BRONX TAX ASSESSOR’S MAP.
ND NOT DETECTED SUBSURFACE SOIL ANALYTICAL RESULTS
(19-19.5) SAMPLE DEPTH (FEET BELOW GRADE) 40 i ) 0 80 1. SURVEY CONDUCTED BY GEI CONSULTANTS, INC. ON JULY 26, 2002. TOTAL VOCS AND SVOCS
1068.3 CONCENTRATION EXCEEDS E 2. ONLY SAMPLES THAT EXHIBITED DETECTED VOCs AND/OR SVOCs ARE SHOWN. - -
RECOMMENDED CLEANUP OBJECTIVE GRAPHIC SCALE IN FEET SCALE: 1~ = 40 DRN BY:SCG PLATE 1
DATE: SEP 2002 013942—-1008
CON_ED\013942\RI\PLATE\E173-VOC
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