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1.0 INTRODUCTION

On behalf of MBA-Manorhaven, LLC, Roux Associates, Inc. (Roux Associates) has prepared
this Site Investigation Results Report for the former Thypin Steel, Inc. (Thypin Steel) facility in
Manorhaven, New York (Site) (Figure 1). The investigation objectives were designed to develop
additional Site-specific data to supplement previous investigation results, and to develop
remedial alternatives for the Site-related impacts based on the intended future residential use of
the Site. The investigation was performed pursuant to the Voluntary Cleanup Agreement (VCA)
between the NYSDEC and MBA-Manorhaven, LLC, dated January 2, 2001 (Index Agreement
No. V00336-1). This report has been prepared to comply with the requirements of Part [ of the
VCA.

To document the scope of work, methodology, and protocols for the Site investigation, an
Investigation Work Plan (IWP) was prepared and submifted on Septernber 26, 2000 to
NYSDEC. The IWP was included as Appendix B of the VCA. The NYSDEC approved the
IWP Work Plan on October 11, 2000 (Appendix A). The field portion of the IWP was
completed during the fall of 2000 and, based on an evaluation of the soil and groundwater
quality data that were generated, a supplemental phase of work was required to achieve the
investigation objectives. A Supplemental Investigation (SI) Scope of Work (SOW) was
submitted to the NYSDEC on January 23, 2001, and was approved by the NYSDEC on February
14, 2001 (Appendix A).

Because the overall scope of work for the IWP and SI was intended to be flexible, modifications,
where necessary to meet the project objectives, were made during the course of both field
programs. The modifications included the collection of additional soil samples for a Risk
Assessment, the additional verification of the absence of dense non-agueous phase liquids
(DNAPL) using a hydrophobic dye test, the excavation of test pits/trenches, and the
characterization of soil gas. The modifications to the field program were discussed with and

approved by the NYSDEC prior to their implementation.

All investigation activities including sampling performed during the TWP and SI (mentioned
below and discussed in detail throughout the report) have been completed in accordance with the

VCA. The investigation activities generated a very substantial amount of data that included the

ROUX ASSOCIATES, INC. -1- MBAT7LOIY.114/R {111-16/9 0611V



Site media characterization (i.e., soil, subsurface building structure material, groundwater, and
soil gas), delineation of impacts, and whether any of the identified impacts would pose a current
or future risk above a de minimis risk level to human health at the Site. These include sampling
from 76 soil borings, 33 monitoring wells, and 37 test pits/trenches throughout the Site. The
results of the investigation activities (which are presented in Section 4.0) indicate that no further

investigation activities are necessary in connection with this Site.

The results of the previous investigations coupled with the results of the IWP and the SI were
used to perform a Risk Assessment to determine whether the constituents detected in the soil,
subsurface building structure materials, groundwater, and soil gas pose a potential risk to human
health based on the intended future residential use of the Site. As indicated in Section 8.0 of this

report, no significant risks to human health are present at the Site.

The purpose of this report is to provide the results of the IWP and SI. Information regarding any
remedial objectives (i.€., one of the investigation project objectives) will be submitted to the

NYSDEC in a separate report.

The remainder of the report is organized into the following sections:

o Section2.0 Background Information;

e Section3.0 Site Investigation Scope of Work;

o Section4.0 Results of the Site Investigation;

o Section 5.0 Remedial Action;

« Section 6.0 Applicable or Relevant and Appropriate Requirements;
e Section 7.0 Contaminant Fate and Transport;

+« Section 8.0 Risk Assessment;

+ Section 9.0 Findings and Conclusions; and

« Section 10.0 References.
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2.0 BACKGROUND INFORMATION
A description of the background information is provided below, which includes the Site setting,

history, current use, future redevelopment plans, and previous investigations/remedial activities.

2.1 Site Setting

The Site is located at 5 Sagamore Hill Drive in the Village of Manorhaven, New York. It is
bordered to the north by Yennicock Avenue, to the south by Toms Point Lane, to the east by
Sagamore Hill Drive, and to the west by Manhasset Bay (Plate 1). The property is

approximately 11 acres in size.

2.2 Site History, Current Use, and Future Redevelopment Plans

A description of the Site history, current use, and future redevelopment plans is provided below.

2.2.1 Site History

The Site history was developed based in part on information from MBA-Manorhaven, LLC,
interpretation of fire insurance maps (i.e., Sanbormn Maps) for the years 1931, 1936, 1951, 1973,
and 1980 and aerial photographs for the years 1966, 1990, and 1994, and other historical data,
including the book titled “Flight of Memory, Long Island’s Aeronautical Past” written by Elly
Shodell (Shodell, 1995).

The Site is known as the location of the first transatlantic commercial flights from the Unites
States to Europe. In addition to its early use as an airport, several manufacturing firms operated
at the Site, including firms that worked for the United States government during World War 11
and the Korean Conflict. A summary of the past and current owners and operators of the Site 1s

provided in Tables 1 and 2.

Based on the available information, the Site was first occupied by the First Yale Naval Aviation
Unit (FYNAU) for flight training of US Navy personnel during World War I. The FYNAU
began their flight training in 1916, but the date that the FYNAU ceased operations at the Site 1s
unknown. During the time period of 1916 through 1919, commercial businesses began to
occupy the Site. The Curtiss-Wright Flying School began operations in 1916, while the Curtiss
Flying Service, Inc. (CFSI) began operations as an airline in 1919. CFSI utilized four flying
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boats, probably made of wood, carrying six passengers each from the Site to Atlantic City, New
Jersey. The date that the Curtiss-Wright Flying School and the CFSI ceased operations at the

Site has not been determined.

In 1929, the American Aecronautical Corporation (AAC) began operations at the Site as a
manufacturer of seaplanes, a flying school, and as an airplane terminal. The startup of the AAC
was partially funded by Premier Benito Mussolini of Italy. As shown in a 1931 Sanborn map,
the AAC building was -present in the central portion of the Site. Based on the available

information, the AAC ceased operations at the Site in 1931.

Marine Airport Corporation (MAC) was present at the Site from 1936 through the early 1940s.
As shown in a 1936 Sanborn map, the MAC building was present in the southwestern portion of
the Site. Information regarding the type of operations and when MAC ceased operations is

unavatlable at this time.

The available information does not indicate whether any of the above-mentioned businesses
owned the Site. In 1943, the United States General Services Administration (GSA) acquired the

Site for their use.

In 1943, Grumman Aircraft Engincering Corporation (Grumman) began operating at the Site as a
manufacturer of airplanes and airplane parts. Grumman started operations in response to the
need for warplanes and engine parts during World War II. The Site features shown on a 1945
Plot Plan (Appendix B) indicate the presence of 22 buildings and several subsurface structures.
These subsurface structures apparently included three 20-ft diameter leaching wells, an unknown
number of leaching chambers, and 84 sanitary leaching wells (Plate 1). The three leaching wells
are located in Building #6 near the center of the Site, while the leaching chambers are present
near Building #6 in the comer of a building labeled ‘cafeteria’. The leaching chambers were also
located adjacent to a metals plating area identified in a 1961 Sanborn map. The 84 sanitary
leaching wells were identified in the northwestern portion of the Site. Leaching structures at
manufacturing facilities on Long Island during this time period (1940s) were commonly used for

the discharge of process wastes to the subsurface. The process wastes from the types of
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operations conducted during this time period at the Site would likely include metals plating
solutions/sludge, solvents, anti-corrosion paints (such as zinc chromate paints), and metal-
contaminated pickling acids, which are typically used in the manufacturing of airplanes and
engine parts. The Grumman facility was operating on a schedule of 24 hours a day, seven days a
week. [n 45 months of operation, Grumman built 17,000 airplanes. Based on the available

information, Grumman ceased operations at the Site in 1946.

In response to the Korean Conflict, Republic Aviation Corporation (Republic) began operations
at the Site in 1951 as a manufacturer of jet fighter bomber wings. The Site features of a 1951
Sanbom map are similar to those features of the 1945 Plot Plan, during the tenure of Grumman.
Based on the similar nature of their operations, 1t 1s likely that Republic utilized the same
buildings and subsurface structures (e.g., leaching wells} as Grumman. Therefore, in Roux
Associates’ opinion, it is likely that the leaching structures continued to be used for the discharge
of process wastes to the subsurface. The process wastes would likely include metals plating
solutions/sludge, solvents and paints, which are typically used in the manufacturing of airplane
parts. After the Korean Conflict ended, Republic ceased operations at the Site in 1958. During
the same period that Republic was operating, the Port Washington Metal Products Corporation
(PWMPC) was operating at the Site as a manufacturer of metal heaters (type unknown). As
shown i a 1951 Sanborn map, the PWMPC building was present along the northem portion of

the Site. No other information regarding the PWMPC operations was available.

In 1958, after the Site had been utilized for more than 40 years of military and commercial
operations, including at least almost 30 years for the manufacturing of seaplanes, airplanes,
airplane parts, and metal heaters, the Thypin Realty Company purchased the Site from the United
States GSA. No new construction occurred when the Thypin Realty Company took ownership
of the site, and they utilized the existing buildings from the previous tenants. No fill material
was placed at the site when the Thypin Realty Company took ownership or during the site usage
after 1958. The Thypin Steel Company then began utilizing the Site for the storage and cutting
of steel produéts, which they did for their entire tenure (1958 through 1988) at the Site.
According to Mr. Richard Thypin, the cutting operations utilized cutting oils for [ubrication, and

no plating, painting or metal washing was performed by the Thypin Steel Company.
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From 1961 through 1985, three manufacturing firms were present at the Site. These firms
included a firm that manufactured aluminum doors and windows (name unknown), United
Utensils Company, Inc. (Utensco) that manufactured stainless steel and plastic vessels (see
below), and Sound Spars that manufactured sail boat masts. No other information regarding the
operations of the door and window manufacturer and Sound Spars was obtained. Based on the
available information, it is unknown when the door and window manufacturer ceased operations,

while Sound Spars ceased operations in 1980.

An environmental assessment of the Site was performed by Soil Mechanics Environmental
Services (Soil Mechanics) in 1989. A Site inspection was performed as part of the
environmental assessment that included the portion of the Site where Utensco operated.
Utensco’s operations were identified to be located in the north-north central portion of the
buildings on the Site. During the inspection, drums of solvents, hydraunlic oils, and other
chemicals (e.g., polyethene) were identified. A plastic mold production area, where plasticizers
were likely used, was identified. Two concrete cradles were identified during the current
environmental investigation, which according to a former Thypin Steel employee, were used by
Utensco in the manufacturing of their stainless steel and plastic vessels (Plate 1). Additionally,
two dry wells (unknown location) were identified by Soil Mechanics along with isolated staining

on the floor of the Utensco building. Utensco ceased operations at the Site in 1985.

The Site was sold from the Thypin Realty Company to the Manhasset Bay Associates in 1983.
In 1997, the Site was then acquired by its current owner, MBA-Manorhaven, LLC.

2.2.2 Current Use

The Site has been vacant since 1988, The buildings and aboveground structures were

demolished and removed 1n the early 1990s.

2.2.3 Future Redevelopment Plans
The Site 1s planned for redevelopment that includes the construction of 96 townhouse units, a
recreation building, a swimming pool, a playground, and a boat pier. The future town homes

will be known as the “Villas on Manhasset Bay.” According to the redevelopment construction
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firm, Island Estates, the benefits of this redevelopment include providing high quality residential
housing, increased property value of the community, permanent aesthetic restoration of the Site
without public expenditure, and an increase in the allocation of tax revenues to the various

applicable taxing jurisdictions (Villas on Manhasset Bay, 2000).

2.3 Previous Environmental Investigations/Remedial Activities
Previous environmental investigations/remedial activities were completed at the Site as part of
the building demolition and planned property transfer. A brief summary of the previous

environmental investigations/remedial activities and key results is provided below.

Environmental Assessment, Existing Thypin Steel Site,
Port Washington (Manorhaven), New York
Soil Mechanics Drilling Corporation, May 1989

A Phase [ Environmental Site Assessment (ESA) was performed tn 1989 to characterize the
environmental conditions at the Site. The scope of work included a visual inspection of the Site,
a regulatory agency file review, a soil gas survey, soil borings and sampling, monitoring well
installation, water-level measurements, and groundwater sampling. A total of 35 soil gas points
and 18 soil borings were sampled, while six monitoring wells (formerly designated as MW-1,
MW-6, MW-10, MW-14, MW-17, and MW-20) were installed and groundwater sampled
{(Plate 2). Of the 18 borings drilled, only B-1 through B-8 and B-90, B-100, B-110, B-120,
B-130, and B-140 were identified in Soil Mechanics® report. Four (B-90, B-100, B-110, and
B-120) of the 18 soil borings were sampled through drywells. One round of water-level
measurements was collected from the six monitoring wells. The soil and groundwater samples
were analyzed for volatile organic compounds (VOCs), metals, and Total Petroleum
Hydrocarbons (TPH). The soil gas was screened for VOCs in the field using an organic vapor

analyzer (OVA).

The key results of this Phase I ESA are summanzed below.

 DBased on a Site inspection in 1989, the buildings were present. Additionally, 44
drywells, 78 empty drums (previous contents noted to be laticrete, soluble oil, anti-freeze
and deoxider), 45 full drums (noted contents were oakite, hydraulic oil, polyethylene and
trichloroethene [TCE]), stained pavement and surface soil, four electrical transformers,
two fuel o1l aboveground storage tanks, trash, wood and metal debris, abandoned cars,
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stockpiles of asphalt, two truck bays containing floor drains, and two drum storage areas
were observed.

» The results of the regulatory agency file review indicated that no violations existed for
the Site, and that the Nassau County Department of Health (NCDOH) had inspected the
sewage pump station, which they viewed as in “disrepair.”

« Based on an inspection of the soil, the Site was underlain by fill material comprised of
sand, silt and gravel, which overlies native soil comprised of sand and trace silt and
gravel. Based on a review of the geologic logs, the fill material ranged in thickness from
2 feet (ft) to 11 fi.

+ The results of the soil gas survey indicated that concentrations of organic compounds
ranged from not detected to 100 parts per million (ppm) at a depth of 3 ft to 4 ft below
land surface (bls). Please note that there are no local, state or federal Standards, Criteria,
and Guidances (SCGs) for total VOC concentrations in soil gas.

« No organic vapors were detected using an Organic Vapor Analyzer (OVA) in any of the
soil samples collected at the Site.

+ The soil quality results indicated that beryllium and zinc were the only metals detected
above the NYSDEC Recommended Soil Cleanup Objectives (RSCOs) at the Site.
Specifically, these metals were detected in soil throughout the Site, outside of the former
building footprint. Additionally, these metals were distributed through the soil column
from 2 ft to 10 ft bls, which are above groundwater.

« The soil quality results indicated that VOCs were detected in soil at concentrations below
the NYSDEC RSCOs at the Site. TPH concentrations it the soil ranged from not
detected to 310 parts per million (ppm). Please note that there are no local, state or
federal SCGs for TPH.

» The soil quality results from four drywells (B-90, B-100, B-110 and B-120) indicated that
concentrations of six metals (cadmium, chromium, copper, mercury, nickel and zinc)
were detected above the NYSDEC RSCOs. (No sample depths were reported by Soil
Mechanics Drilling Corporation.} One VOC (xylene at 1900 parts per billion [ppb]) was
detected at a concentration above its NYSDEC RSCO of 1200 ppb in Drywell B-90.
TPH concentrations in the drywell matenal ranged from 620 ppm to 140,000 ppm.

« Depth to groundwater ranged from § ft to 10 ft bls. The estimated groundwater flow
direction at the water table was west-southwest toward Manhasset Bay, based on one
round of water-level measurements.

+ The groundwater quality results indicated that the concentrations of metals detected in
groundwater were below the NYSDEC Ambient Water-Quality Standards and Guidance
Values (AWQSGYVs)., TPH was not detected in any of the groundwater samples.
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Drywell Excavation and Removal Program
Soil Mechanics Drilling Corporation, January 14 through February 25, 1992

A drywell excavation and removal program was performed at the Site in 1992, A total of 77
drywells were excavated and removed. Most of the drywells were located within the
northwestern portion of the Site (former leaching field), while a few were distributed throughout
the Site. Prior to excavation activities, each drywell was inspected for the presence of liquids,
and subsequently pumped out if present. As the excavation proceeded, the soil was screened for
VOCs using a photoionization detector (PID). If the field screening or visual inspection results

indicated that the soil was contaminated, those soils were then segregated for proper disposal.

The key results of the Drywell Excavation and Removal Program are summarized below.

» Six of the 77 drywells contained liquids, which were subsequently pumped out into six
55-gallon drums. These drums were disposed offsite.

+ A total of 737.5 cubic yards of soil and demolition debris (i.e., drywell structures) were
disposed offsite as construction and demolition debris. Any soil that was considered
contaminated was disposed offsite separately from the construction and demolition
debris.

» After each of the excavations was completed, the excavations were backfilled with clean
sand.

Underground Storage Tank Closure Reports
Soil Mechanics Drilling Corporation, February 10, 1992 and March 25, 1992

In 1992, an Underground Storage Tank (UST) Removal Program was performed to remove
12 USTs {i.e., eight fuel oil, three gasoline, and one diesel) ranging in capacity from 100 gallons
to 25,000 gallons (Plate 1). The NYSDEC or the NCDOH inspected the excavations for impacts.

The key results of the UST Removal Program are summarized below.

» No impacts were identified in any of the UST excavations.

¢ The NYSDEC or the NCDOH approved the backfilling of each former UST excavation.
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Water-Level Measurement Study
Soil Mechanics Environmental Services, October 30, 1997

In 1997, continuous water-level measurements were collected from three new monitoring wells
(currently designated as MW-1, MW-2, and MW-3) for approximately one month using data
loggers to determine the minimum and maximum water-level elevations at the Site (Plate 2).
(Monitoring Well MW-1 1s not the same well as MW-1 installed by Soil Mechanics during the

May 1989 Environmental Assessment.)

The key results of the Water-Level Measurement Study are summarized below.
« The results of the continuous water-level measurements indicated a daily tidal fluctuation
that ranged from 0.04 ft to 0.16 ft at the Site.

+ The results also indicated a monthly groundwater level fluctuation of 0.1 ft to 0.2 fi at the
Site.

Phase I Environmental Site Assessment
CA Rich Consultants, Inc., February 8, 1999

In 1999, a Phase | ESA was performed by CA Rich Consultants, Inc. (CA Rich) to characterize
the environmental conditions at the Site. The scope of work for this Phase [ ESA included a
visual inspection of the Site, a regulatory agency file review, a historical Site review using fire
insurance maps and aerial photographs, and an inspection of subsurface materials from seven test

pits (TP-1 through TP-7) and analysis of two soil samples from TP-6 (Plate 2).

The key results of this Phase I ESA are summarized below.

» DBased on the Site nspection, the buildings were no longer present, the Site contained
overgrown brush and some trees, portions of the former building footprint were covered
with crushed stone and gravel, and no surficial staining was observed. Two manholes
were identified, one on the eastern and one on the western portion of the Site. The
function of these manholes was unknown. A total of three monitoring wells were
identified along the eastern, northwestern and southern Site boundaries, which were used
to determine the depth to groundwater beneath the Site.

+ No impacts to the soil were identified within Test Pits TP-1 through TP-5 and TP-7.

» The results of the subsurface material inspection indicated that only the soil from Test Pit
TP-6, located within the area of the former metals plating, contained gray and blue
staining. The staining was identified in a 1 ft to 2 ft layer from approximately 10 ft to
15 ft bis. At approximately 20 ft bls, black sand and silt were encountered that contained

ROUX ASSOCIATES, INC. -10 - MBATTIONY. LT4/R /1 1-16/9:04/



petroleum odors. A sample from each of the two stained areas was analyzed; the soil
with blue and gray staining for metals and the black-stained soil for TPH.

Please note that the black sand and silt containing the petroleum odors identified at 20
ft bls were noted above groundwater according to the CA Rich Phase I As discussed in
the Sotl Mechanics 1989 study and the Roux Associates studies, groundwater was
encountered at approximately 8 ft to 10 ft bls throughout the Site.

» The soil quality results of the gray and blue stained soil indicated that metals
concentrations of arsenic, cadmium, copper, chromium, lead, nickel and zinc were
detected above the NYSDEC RSCOs. The soil quality results of the black stained soil
indicated that petroleum hydrocarbons were present.

Phase If Environmental Investigation
CA Rich Consultants, Inc., April 12, 1999

A Phase I Environmental Investigation (EI) was performed in 1999 to further address potential
environmental concerns identified during the Phase I ESA performed by CA Rich. The scope of
work for this Phase II Investigation included the excavation of nine test pits (TP-6A through
TP-6E and TP-8 through TP-11) from land surface to groundwater (Plate 2). Five of the nine test
pits (TP-6A through TP-6E) were excavated surrounding former Test Pit TP-6, which the soil
quality results during the Phase I ESA indicated that metals concentrations were detected above
the NYSDEC RSCOs. The remaining test pits (TP-8 through TP-11) were located throughout
the Site. Soil samples collected were analyzed for VOCs, semivolatile organic compounds

{§VOCs), and metals.

One groundwater sample (GW-01) was collected adjacent to the northern portion of the former
plating area using the Geoprobe™ method (Plate 2). This groundwater sample was analyzed for

VQOCs, SVOCs, and metals.

The key results of this Phase II EI are summarized below.

» No impacts to the soil were identified within Test Pits TP-6A, TP-6B, TP-6C, TP-6E,
TP-8, and TP-11.

e The remnants of an abandoned drain were identified in Test Pit TP-6D at approximately
15 ft bls. Blue-green and gray sludge was encountered within the cement collar and brick
wall of the abandoned drain. A sample of the sludge was analyzed, and the results
indicated that CVOCs, SVOCs, metals, and polychlorinated biphenyls (PCBs) were
detected. Metals were the only constituents to exceed the NYSDEC RSCOs. Atlthough
the CVOCs were detected below their respective regulatory guidelines, their presence in
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a saturated soil sample appeared to be a reflection of groundwater quality. Additionally,
the sample was tested using the Toxicity Characteristic Leaching Procedure (TCLP), and
the results indicated that the sample was non-hazardous. The test pit was then extended
to the north, west and east, but no visual impacts were identified.

o« The soil encountered in Test Pits TP-9 and TP-10, located near the former USTs,
indicated staining. A sample from each test pit was analyzed, and the results indicated
that one SVOC (i.e., chrysene) in Test Pit TP-9 and metals in soil from both test pits were
detected above the NYSDEC RSCOs.

+ The groundwater quality results near the former plating area indicated detections of
CVOCs, SVOCs, and metals. CVOCs were the only constituents detected above the
AWQSGVs.

Limiied Groundwater Quality Investigation
Roux Associates, Inc., June 7, 1999

A limited groundwater quality nvestigation was performed in 1999 to further evaluate the
CVOCs previously detected in on-site groundwater (i.e., at the water table), and to determine 1f
there was an off-site groundwater source of CVOCs impacting the Site. The scope of work for
this investigation included water-level measurements and groundwater sampling from
Monitoring Wells currently designated as MW-1, MW-2, and MW-3 (Plate 2). These
monitoring wells are screened to straddle the water table. Monitoring Wells MW-6, MW-10,
MW-14, MW-17 and MW-20 installed during the May 1989 Phase I ESA were no longer present
at the Site (Plate 2).

Water-level measurements were collected from Monitoring Wells MW-1 and MW-2 (Plate 2)
using an electronic measuring scope and from Staff Gauge-1. Staff Gauge-1 was installed into
Manhasset Bay, adjacent to the western portion of the Site. Please note that the installation of
the staff gauge was deemed necessary because Monitoring Well MW-3 was dry and, therefore, a

water-level measurement could not be taken along the western Site boundary.

A total of 13 groundwater samples were collected from 11 Geoprobe™ borings (GW-1 through
GW-11) and from the two existing functional monitoring wells (i.e., MW-1 and MW-2)
(Plate 2). Please note that the groundwater samples collected using the Geoprobe™ method

were from the top 2 ft of the water table. Each groundwater sample was inspected for impacts
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(i.e., sheen, odors and PID readings). The groundwater samples were analyzed for only CVOCs

using the United States Environmental Protection Agency (USEPA) Method 8260.

Additionally, the 11 Geoprobe™ borings, the three monitoring wells, and the staff gauge were
surveyed for their measuring point or land surface elevation and location by a New York

State-licensed surveyor.

The key results of this investigation are summarized below.

¢ Due to the limited water-level data (i.e., two wells and one staff gauge), a groundwater
flow map could not be accurately drawn. However, since the water-level measurements
made in MW-1 and MW-2 were generally consistent with previous water-level
measurements made in other wells at the Site, the estimated groundwater flow direction
was west-southwest toward Manhasset Bay.

« During the sampling, the groundwater was inspected, and the resuits indicated that no
sheen or odors were present and PID readings were 0 ppm.

« FEight CVOCs were detected in groundwater at the Site (Table 3). Five of the eight
CVOCs (i.e., PCE, TCE, 1,1-dichloroethene [1,1-DCE], cis-1,2-dichloroethene
[1,2-DCE] and vinyl chloride) were detected above the AWQSGVs. CVOCs were not
detected in groundwater at GW-4, GW-5 and GW-6, along Manhasset Bay. CVOCs
were also not detected in groundwater in three of four samples (i.e., GW-1, GW-3, and
MW-1) on the eastern side of the Site along Sagamore Hill Drive. However, PCE was
detected at GW-2 on the eastern side of the Site along Sagamore Hill Drive. CVOCs
were detected in groundwater in three of five samples (i.e., GW-8, GW-10, and GW-11)
above the AWQSGVs in the central portion of the Site. TCE at GW-8 was detected at
the highest concentration northwest of the former plating area, which is a breakdown
product of PCE. The other CVOCs detected in this area above the AWQSGVs consisted
of PCE, 1,1-DCE, cis-1,2-DCE, and vinyl chloride.

» TCE was also detected at MW-2, which is above its AWQSGYV, located on the
south-central portion of the Site.

Additional Investigation
Roux Associates, Inc., September 29 through 30, 1999

An additional soil and groundwater investigation was performed at the Site by Roux Associates
in 1999. The objective of the soil investigation was to further delineate the soil impacts
previously identified around the former plating area, and at former Test Pits TP-9 and TP-10
located near the former USTs (Plate 2). Additionally, one soil boring was sampled and analyzed

from the former plating area for confirmation of previous soil quality results (I.e., CVOCs in
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soil}. The objective of the groundwater investigation was to delineate the extent of on-site
CVOCs in shallow groundwater (i.e., at the water table) near Geoprobe™ Boring GW-2 (along
Sagamore Hill Drive), determine if there is an off-site source, and to evaluate natural attenuation
as a potential remedial alternative. Additionally, the shallow groundwater quality at the
presumed downgradient portion of the Site and within the abandoned leaching field was

determined.

Eight soil borings (TP-9A through TP-9D and TP-10A through TP-10D) were sampled
approximately 5-ft radially outward surrounding each of the former UST areas of concern; two
soil borings (SB-2 and SB-3) were sampled on the north side of the former plating area; and one
soil boring (SB-1) was sampled in the middle of the former plating area (Plate 2). These soil
samples were collected using the Geoprobe™ method. Soil samples were collected at each soil
boring from land surface to groundwater (i.e., approximately 8 ft to 10 ft bls). Each sample was
inspected for contamination (e.g., staining and odors), and screened in the field for VOCs using a

PID.

One soil sample from each soil boring was submitted to the laboratory for analysis. The actual
sample selected for analysis was based on the sample that exhibited the highest degree of
potential contamination (e.g., staining, odors). The samples collected around the former plating
area were analyzed for Target Analyte List (TAL) metals using the USEPA Method 6000-7000
Sertes. The soil sample collected in the middle of the former plating area was analyzed for
CVOCs using the USEPA Method 8260. Because the soil analytical results indicated that
CVOCs were present in the middle of the former plating area, the samples north of the former
plating area were also analyzed for CVOCs. The samples collected from the soil borings near
Test Pits TP-9 and TP-10 were analyzed for TAL metals using the USEPA Method 6000-7000
Series and total organic carbon (TOC). The samples collected from the soil borings near Test Pit

TP-9 were analyzed for SVOCs using the USEPA Method 8270.

Six groundwater samples were collected using the Geoprobe™ method. Please note that the
groundwater samples collected using the Geoprobe™ method were from the top 2 ft of the water

table. Four of the six samples (GW-12 through GW-15) were located around Geoprobe™
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Boring GW-2, and at the approximate location of former Monitoring Well MW-6, where PCE
was previously detected above the AWQSGVs (Plate 2). These samples were analyzed for
CVOCs using USEPA Method 8260 and pertinent natural attenuation indicator parameters (i.e.,
TOC, dissolved iron and manganese, sulfate, nitrate, ethene, ethane and carbon dioxide). The
samples were also analyzed for chloride and total dissolved solids (TDS) to determine the degree
of saltwater intrusion in shallow groundwater at the Site. Additionally, dissolved oxygen,
oxidation and reduction potential, pH, temperature, and specific conductivity were measured in

the field at the time of sampling (see Appendix G).

The remaimng two groundwater samples were collected from Geoprobe™ Boring TP-9D (i.e.,
downgradient property boundary), and Geoprobe™ Boring GW-16 located in the center of the
former leaching field. The groundwater sample collected at TP-9D was analyzed for CVOCs
using USEPA Method 8260. The groundwater sample collected from GW-16 located in the
center of the former leaching field was analyzed for VOCs using the USEPA Method 8260,
SVOCs using the USEPA Method 8270, and TAL metals using the USEPA
Method 6000-7000 Series.

The key results of this investigation are summarized below.

» Chromium and iron were detected in soil at concentrations that exceed the NYSDEC
RSCOs immediately north of the former plating area (Table 4). These metals were
previously detected in soil at similar concentrations near the former plating area.

» TCE was the only CVOC detected in soil immediately above groundwater near the center
of the former plating area, while CVOCs were not detected in soil immediately north of
the former plating area (Table 5). This TCE concentration was also detected significantly
below its NYSDEC RSCO of 700 micrograms per kilogram (ug/kg).

» lron, zinc and chromium {(one detection) were detected in soil at concentrations that
exceed the NYSDEC RSCOs surrounding former Test Pits TP-9 and TP-10 (Table 4).
These metals were detected at lower concentrations than those previously detected within
the center of former Test Pits TP-9 and TP-10.

« SVOCs (benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluoranthene, chrysene, and
dibenzo[a,h]anthracene) were detected in soil at concentrations that exceed the NYSDEC
RSCOs at former Test Pit TP-9 (Table 6).

» TCE was detected in groundwater at concentrations that exceed its AWQSGV
immediately north of a manhole and Geoprobe™ Boring GW-2 (where PCE was
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previously detected) along Sagamore Hill Drive. No CVQCs were detected in the two
groundwater samples collected west and south of GW-2 (Table 3).

+ PCE was detected n groundwater at a concentration that slightly exceeded its AWQSGV
at former Test Pit TP-9 along a downgradient portion of the Site (Table 3).

« No VOCs were detected in groundwater that exceeded the AWQSGVs within the former
leaching field (Table 3). No SVOCs were detected in groundwater within the former
leaching field (Table 7). Twelve metals were detected in unfiltered groundwater at
concentrations that exceed the AWQSGVs (Table 8). However, only three metals (iron,
manganese, and sodium) were detected in a filtered groundwater sample that exceeded
the AWQSGVs. Therefore, the presence of the other nine metals (which exceeded the
AWQSGVs) in the unfiltered groundwater sample was a result of suspended sediment,
and not representative of groundwater quality. Please note that the three metals (iron,
manganese, and sodium) that exceeded the AWQSGVs in a filtered groundwater sample
commonly occur in Long Island groundwater.

+ Based on previous shallow groundwater data, the concentrations of degradation products
of PCE and/or TCE, including 1,1-DCE, 1,2-DCE, and vinyl chloride indicate that the
PCE and TCE are degrading as the result of naturally-occurring processes. Analytical
results of the four groundwater samples collected specifically to evaluate the occurrence
of natural attenuation of CVOCs in groundwater were not conclusive (Table 3).
However, based on these limited results, natural attenuation 1s still considered a viable
remediation alternative for the CVOCs in groundwater at the Stte.

Building Department Review
Roux Associates, Inc., April 10, 2000

Roux Associates reviewed available Site drawings at the Incorporated Village of Manorhaven
Building Department on April 10, 2000. The review indicated that drawings showing former

floor drains, sewers, former drywells or other subsurface structures at the Site were not avatlable.

2.4 Local Hydrogeology

In general, Long Island is underlain by stratified unconsolidated materials consisting of gravel,
sand, silt and clay. These materials were deposited on a bedrock surface that generally slopes to
the southeast, and consist of marine sediments (Upper Glacial Aquifer, Port Washington
Confirming Unit, Port Washington Aquifer, Magothy, Rantan, and Lloyd formations) deposited
on top of bedrock, which are overlain by glacial deposits (Upper Glacial formation).
Collectively, these formations comprise the sole-source aquifer system of Long Island. Recent
deposits overlie many areas of Long Island, and consist of sand and gravel material that form

beaches and bars, and silty alluvium material deposited by streams.
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Based on an investigation conducted by the U.S. Geological Survey (USGS, 1992), the Upper
Glacial formation forms the present surface of the Manhasset Neck except in areas where recent
deposits have accumulated in the bays, marshes, and streams. Near the Site, the Upper Glacial
formation extends to a depth of approximately 75 ft to 80 ft bls. The Port Washington confining
unit underlies the Upper Glacial and is represented by a change from sandy materials to clayey
materials (Figure 2). The driller’s log from a test well (No. 4678) drilled within approximately
100 ft east of the Site indicates that the change from sandy maternials to clayey materials occurred

at a depth of 52 ft bls.

The Site, which is located on Manhasset [sland, is relatively flat. Research into the
geomorphology of the Manhasset Island, indicated that it was once hilly and called Dodge Island
(Kent, 2000). The hully Dodge Island was eventually flattened due to sand mining operations,
which began in the area in the 1870s. A historic map of the arca in 1858 illustrates that the “first
sand” was dug from Tom'’s Point (Appendix C). In addition, an aerial photograph from 1927
shows that the island was barren at that time, and appeared to have been mined down to

approximately its present day elevation (Shodell, 1995).

The Site-specific geology has been charactenized relative to the local geology presented above.

The Site hydrogeology is presented in Section 4.3.
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3.0 SITE INVESTIGATION SCOPE OF WORK

The following section presents the scope of work conducted at the Site. The scope of work
includes tasks presented in the IWP (Roux Associates, 2000) and the SI SOW (Roux Assoclates,
2001).

The section is organized to present the scope of work for the entire Site investigation
chronologically, starting with the IWP. As the field program progressed and new data became
available, modifications were made to the documented Work Plans, where necessary, to achieve
the project objectives. These modifications were discussed with and approved by the NYSDEC

before implementation. The modifications are discussed in this section of the report.

3.1 Investigation Work Plan Scope of Work
The Work Plan objectives were to:

» complete the lateral and/or vertical soil quality delineation at the former plating area and
at former UST Area TP-9;

» perform confirmation soil sampling and analysis in the former leaching field;

» characterize soil quality in uninvestigated areas inside of the former building footprint;
» determine whether there is an onsite source(s) of CVOCs in groundwater;

« determine the lateral and vertical extent of CVOCs in groundwater;

¢ determine the base neutral compound (BN) groundwater impacts, if any, at former UST
Area at TP-9;

» verify the absence of a DNAPL,;
« verify the direction of groundwater flow at the Site;

» determine the likelithood for human exposure to chemicals of potential concern identified
in the soil and groundwater based on a future residential-use scenario; and

o develop remedial alternatives for soil and groundwater impacts 1dentified at the Site
including, evaluating whether phytoremediation and natural attenuation are viable
remedial technologies for the removal and/or degradation of CVOCs in groundwater at
the Site.
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To achieve these objectives, the following tasks were completed.

» Soil Boring and Sampling Program

Former Plating Area

Former UST Area at TP-9

Former Leaching Field

|

Inside Former Building Footprint

Sitewide

+ Groundwater Sampling and Monitoring Program

- Monttoring Well Installation
- DNAPL Analysis

-  Water-Level Measurements and Groundwater Sampling
A description of the above-mentioned tasks is provided below.

3.1.1 Soil Boring and Sampling Program

During October and November 2000, 21 soil borings (SB-4 through SB-24) were sampled
continuously at 2-ft intervals from land surface to the depth where groundwater was encountered
(approximately 8 ft to 10 ft bls). Four of the soil borings (SB-4 through SB-7) were sampled
below the water table to determine the vertical extént of impacts within the former plating area.
Additionally, four of the soil borings (SB-7, SB-12, SB-23 and SB-24) were sampled to evaluate

the presence or absence of a DNAPL. The location of each soil boring is shown in Plate 2.

Soil samples were collected using the Geoprobe™ drilling method. Each sample was inspected
for impacts (e.g., odors and staining), and was screened in the field for VOCs using a PID. The

lithology of each sample was described, and recorded in the field notebook.
The soil sample identified with the highest degree of impacts (i.e., staining, odors, or PID

readings) from each soil boring was selected for laboratory analysis. Where no impacts were

identified, the sample at the 2-ft interval immediately above the water table was submitted for
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laboratory analysis. One soil sample was selected for laboratory analysis from each vertical
delineation soil boring based on the sample that exhibited no discernable impacts immediately

below the deepest sample in that soil boring that exhibited impacts.

The specific locations of the soil boring and sampling, the number of soil borings at each

location, and the method of sample analysis are provided below, and in Table 9.

3.1.1.1 Former Plating Area

One soil boring (SB-4) was sampled (20 ft to 22 ft bis) at former Test Pit TP-6A to determine the
vertical extent of the black stained material (which was previously identified at 20 fi bls)
identified during the February 8, 1999 CA Rich Phase 1 ESA. This sample was analyzed for
TPH using the USEPA Method 8015.

One so1l boring was sampled (20 ft to 22 ft bls) at approximately 5 ft southwest (SB-5) and 5 ft
southeast (SB-6) of former Test Pit TP-6A to determine the lateral and vertical extent of TPH
concentrations (which was previously identified at 20 ft bls) detected at former Test Pit TP-6A.
These samples were analyzed for TPH using the USEPA Method 80135.

One soil boring (SB-7) was sampled (15 {t to 17 ft bls) at former Test Pit TP-6 to determine the
vertical extent of the blue-gray/green stained material (which was previously identified at
15 ft bls) identified during the February 8, 1999 CA Rich Phase I ESA. This sample was
analyzed for TAL metals plus cyanide using the USEPA Method 6000-7000 Series.

3.1.1.2 Former UST Area at TP-9

A total of three soil borings (SB-8 through SB-10) were sampled at former UST Area TP-9 to
determine the lateral extent of BNs in this area. Each soil boring was sampled at approximately
5 ft further from the previous soil boring locations TP-9A, TP-9B, and TP-9D, located on the
north (SB-8), east (SB-9), and west (SB-10) sides of former Test Pit TP-9, respectively. While
there were no indications of BN impacts in any of the soil samples inspected (e.g., staining or
odors), a confirmatory soil sample from each boring was collected and analyzed for BNs using
the USEPA Method 8270 (NYSDEC Spill Technology and Remediation Series [STARS]

parameter list only).
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3.1.1.3 Former Leaching Field

One soil boring was sampled near the north (SB-11), central (SB-12), and south (SB-13) portions
of the former leaching field to verify that no residual contamination from the former drywells
remain. Each soil sample was analyzed for VOCs using the USEPA Method 8260, SVQOCs using
the USEPA Method 8270, and TAL metals plus cyanide using the USEPA Method 6000-7000

Series.

3.1.1.4 Inside Former Building Footprint

Nine soil borings {SB-14 through SB-22) were sampled within the former building footprint in
arcas not previously investigated and to determine whether a CVOC source(s) is (are) at the Site.
Each sample was analyzed for VOCs using the USEPA Method 8260, SVOCs using the USEPA
Method 8270, and TAL metals plus cyanide using the USEPA Method 6000-7000 Series.

3.1.1.5 Sitewide

Four soil borings (SB-7, SB-12, SB-23, and SB-24) were sampled to characterize soil quality and
to verify the absence of DNAPL using a hydrophobic test (Plate 2). A description of the soil
characterization for Soil Borings SB-7 and SB-12 is provided in Sections 3.1.1.1 and 3.1.1.3,
respectively. The soil characterization at Soil Borings SB-23 and SB-24 were consistent with the
characterization performed inside the former building footprint (see Section3.1.1.4). The

DNAPL analysis is descnibed in Section 3.1.2.2.

Each soil boring was inspected for lithology and impacts (e.g., staining and odors). The samples

were also screened in the field for VOCs using a PID.

Each composite sample was analyzed for CVOCs using the USEPA Method 8260 and TAL
metals plus cyanide using the USEPA Method 6000-7000 Series.

3.1.2 Groundwater Sampling and Monitoring Program
The following sections present the tasks associated with groundwater sampling and monitoring

program that were conducted in accordance with the TWP,
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3.1.2.1 Monitoring Well Installation

During July 2000, two shallow (i.e., water table) monitoring wells (MW-27 through MW-28)
were installed by Roux Associates as part of the Phytoremediation Pilot Study (see Section 3.5).
During November 2000, six shallow monitoring wells (MW-21 through MW-26) were installed
using a hollow-stem auger drilling rig. The locations of the monitoring wells are shown in

Plate 2.

During the drilling of the monitoring well pilot boreholes, soil samples were collected
continuously from land surface to the anticipated bottom depth of each well with a 2-inch
diameter split-spoon sampler. Each soil sample was inspected for impacts (e.g., odors and
staining), and was screened in the field for VOCs using a PID. The lithology of each sample was
described, and recorded in the field notebook. Because none of the soil samples from the
monitoring well boreholes indicated the presence of impacts (e.g., staining or odors), no samples
were submitted to the laboratory for analysis. The lithology is presented in the well construction

logs in Appendix D.

The monitoring wells were constructed of 2-inch diameter polyvinyl chloride (PVC}) casing and
10 ft of well screen (10 slot). The wells were completed in accordance with the NYSDEC well
installation procedures. After completion, the wells were developed to establish hydraulic
connection with the aquifer and to remove fined-grained material to the extent possible. The
well development procedures were performed in accordance with the NYSDEC guidelines. The

well construction logs are provided in Appendix D.

Each monitoring well was surveved for its horizontal coordinates relative to a state plane
coordinate system {(NAD27) and vertical coordinates relative to the National Geodetic Vertical
Datum (NGVD) 1929 using a New York State-licensed surveyor. The surveyor’s report 1s

provided in Appendix E.

3.1.2.2 DNAPL Analysis
Two groundwater samples and one soil sample were collected from Sotl Borings SB-7, SB-12,
SB-23, and SB-24 for a DNAPL analysis. The groundwater samples were collected from the top

2 ft (i.e., top of the water table) and from the 2-fi interval immediately above a silt/clay layer
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utilizing temporary wells installed through the hollow-stem augers. The soil sample was
collected from the 2-ft interval immediately above the silt/clay layer utilizing a split spoon

attached to the dnll nig.

Based on a previously drilled boring at the Site, a silt/clay layer was expected to be present at a
depth of approximately 32 ft bls. It was agreed with the NYSDEC that, if no silt/clay layer was
encountered at 32 ft bls at the locations of the four borings mentioned above, a sample would be
collected at 36 ftbls for a DNAPL analysis. Because no silt/clay layer was encountered at
32 ft bls, the groundwater samples were collected at 36 ft bls. Additionally, a soil sample from
each boring from 34 ft to 36 ft bls was collected for a DNAPL analysis. Additional DNAPL
analysis was performed immediately above a silt/clay layer encountered during subsequent

investigation activities, and is described in Section 3.2.3.

To verify the absence of DNAPL, a hydrophobic test was performed on the groundwater and soil
samples collected from Soil Borings SB-7, SB-12, SB-23, and SB-24. Sudan IV, a non-volatile
hydrophobic dye, was used as a coloring agent to determine if a chlorinated hydrocarbon phase
of a two-phased hydrocarbon and water mixture is present. A small amount of Sudan IV
(powdered form) was added to the soil and groundwater samples and agitated for approximately
15 seconds. Following the agitation of the samples, the sample vials were allowed to sit
undisturbed for approximately 15 minutes prior to a visual inspection for DNAPL. If a DNAPL
was present in the soil or groundwater samples, the-dye would become liquid in the hydrocarbon

phase and “sink™ to the bottom of the sample container.

Two control samples were also tested, which included:

» apotable water sample; and

« apotable water sample mixed with vegetable oil.

Additional to the hydrophobic testing, a product interface probe was placed into each temporary

well to determine the presence of a DNAPL.

ROUX ASSOCIATES, INC. -23- MBATTIONY. LI4/R 11 1-16/9. 04/



Each soil and groundwater sample was inspected for contamination (e.g., sheen and odors). The

groundwater samples were also analyzed for CVQOCs using the USEPA Method 8260.

3.1.2.3 Water-Level Measurements and Groundwater Sampling

Two rounds of water-level measurements (November 28, 2000 and December 4, 2000) were
collected from the Site shallow wells (i.e., water table) using an electronic measuring scope
during low and high tide to determine the direction of groundwater flow at the Site. One of the

two water-level measurement rounds coincided with the groundwater sampling.

Prior to sampling, each shallow well (MW-1, MW-2, and MW-21 through MW-28) was purged
into 55-gallon Department of Transportation (DOT)-approved drums using a low-flow pump.
During purging, field parameters (1.e., turbidity, pH, specific conductivity, and temperature) were

collected. Once purging was completed, each well was sampled using a new disposable bailer.

The well samples were analyzed for CVOCs using the USEPA Method 8260, natural attenuation
parameters, TDS using the USEPA Method 160.1, and chloride using the USEPA Method 325.1
{Table 10). Monitoring Wells MW-23 and MW-24 were also analyzed for TAL metals (filtered
and unfiltered) plus cyanide using the USEPA Method 6000-7000 series (Table 10).

Additionally, Monitoring Well MW-26 was sampled for BNs using the USEPA Method 8270
{(NYSDEC STARS parameter list) to determine if the BNs in soil at former UST Area TP-9 have

impacted groundwater.

3.2 Supplemental Investigation Scope of Work

Based on an evaluation of the hydrogeologic and the soil and groundwater analytical results of
the IWP, supplemented with data generated during previous investigations conducted at the Site,
a SI SOW was prepared. The objective of the SI was to identify the source(s) of the CVOCs
previously detected in groundwater and to delineate (i.e., horizontally and vertically) the CVOCs

that were previously detected in groundwater above the AWQSGVs.

The SI SOW included the following tasks:
» Geophysical Survey,
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Soil Boring and Sampling;

Groundwater Screening; and

Momnitoring Well Installation and Groundwater Sampling.

Two tasks were added to the S{ SOW during its implementation that included the excavation of

test pits/trenches coupled with sampling potentially impacted media, and a soil gas survey.

The ST SOW was conducted in a manner consistent with the September 26, 2000 WP

procedures. A description of each SI SOW task is provided below.

3.2.1 Geophysical Survey

A geophysical survey was performed within the former building footprint to determine whether
any subsurface structures (e.g., sumps and piping) were present. The results of the geophysical
survey were reviewed in an attempt to identify a potential source of the CVQCs detected in
groundwater.  To supplement the geophysical survey, a review of the local Building
Departments’ files was conducted. As stated in Section 2.3, there were no building drawings or

other information regarding subsurface structures in the file.

Additionally, the geophysical survey was used to determine the lithologic layers beneath the Site.
The purpose of this work was to determine the depth of a silt/clay layer so that a maximum depth
for the collection of groundwater samples could be estimated (see Section 3.2.3 for further

details).

A multi-technique geophysical survey was conducted at the Site on February 6 and 7, 2001, by
Enviroscan, Inc. (Enviroscan) of Lancaster, Pennsylvania. The survey included metallic target
mapping using an electromagnetic detection (EM) instrument, and lithologic mapping using
seismic reflection and seismic refraction techniques. Please note that other geophysical
techniques (e.g., ground penetrating radar), to identify non-metallic subsurface structures, could
not be performed due to signal interferences from the significant amount of metallic objects

present within the top several feet of soil throughout the Site.
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A summary of the survey results is provided below and a complete description of the
methodelogy and principles of the seismic survey conducted by Enviroscan is provided in

Appendix F.

Electromagnetic Mapping

An EM-61 metal detector manufactured by Geonics, Inc., was used to locate buried metallic
objects. The metal detector sends electromagnetic energy through the ground surface to a
maximum depth of 12 ftbls. The measurement stations where instrument responses were

recorded are in shown in Figure 1 of Appendix F.

The resultant EM data were contoured by Enviroscan using the statistical kriging routine in
SURFER™, The response data, given as color contours are shown in Figure 2 of Appendix F.
Areas of significant metallic response are indicated by red contour intervals. The contoured data
indicated 12 metallic anomalies, which were the focus of test pits/trenches that were

subsequently excavated (see Section 3.2.5).

Seismic Refraction

To identify the subsurface geology to a depth of approximately 20 fi bls, a seismic refraction
survey was performed. The survey is performed by emitting sound waves into the subsurface,
and measuring the velocity of the waves as they move through the subsurface. The velocity of
the sound waves then can be used, based on their differences through the subsurface, to
determine the surfaces of different geologic layers. The seismic refraction survey locations are

shown in Figure 1 of Appendix F.

The seismic refraction survey data were interpreted by Enviroscan, which indicated the presence
of two geologic strata surfaces; a dry sandy material underlain by saturated sandy material. The
first surface represents the surface topography and the second represents the top of the water

table, which occurred at approximately 8 ft to 10 ft bls.
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Seismic Reflection

To 1dentify the subsurface geology at greater depths (to approximately 150 ft bls), a seismic
reflection survey was performed. The scientific principles of seismic reflection are similar to
those of seismic refraction, where the velocity of sound waves is measured to identify the
subsurface geology. The seismic reflection survey locations are shown in Figure 1 of

Appendix F.

The seismic reflection data were interpreted by Enviroscan, which indicated three geologic strata
surfaces. The first geologic surface occurs at a depth that ranges from approximately 35 ft to
80 ft bls. The second occurs at a depth that ranges from 130 ft to 195 ft bls, while a third was
identified at approximately 320 fi bls.

3.2.2 Soil Boring and Sampling

During March 2001, 20 soil borings (SB-31 through SB-50) were drilled and sampied
continuously at 2-ft intervals from land surface to the water table (i.e., approximately 8 ft to
10 ft bls) using a hollow-stem auger rig in an attempt to identify a source of CVOCs in

groundwater (Table 9). The locations of the soil borings are shown in Plate 2.

The soil samples were inspected for evidence of impacts (e.g., staining and odors), and screened
in the field for VOCs using a PID. The SI SOW required that one soil sample from Soil Borings
SB-31 through SB-34 and SB-39 through SB-50 would be submitted to the laboratory for
analysis 1f evidence of impacts (e.g., staining, odors, or elevated PID readings) were identified.
‘With the exception of Soil Boring SB-47, no evidence of impacts in these soil borings were
identified, therefore, no samples were submitted for laboratory analysis. Black staining was
observed in the sample collected from Soil Boring SB-47. The soil sample collected from SB-47
was analyzed for VOCs using the USEPA Method 8260 and SVOCs using the USEPA
Method 8270.

The SI SOW also required that one soil sample from Soil Borings SB-35 through SB-38 would
be submitted to the laboratory for analysis from a depth interval where evidence of impacts (e.g.,
staining, odors, or elevated PID readings) were identified. Where no discernible impacts were

identified in these soil borings, then the 2-ft sample immediately above the water table was
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submitted to the laboratory for analysis. Based on identification of impacts in the 2 ft to 4 ft bls
interval at SB-35, a sample was collected from this depth interval and submitted to the laboratory
for analysis. Because no impacts were evident in Soil Borings SB-36 through SB-38, samples
were collected from the 2-ft interval above the water table in each of these borings, and were
submitted to the laboratory for analysis. The soil samples were analyzed for CVOCs using the

USEPA Method 8260.

Additional soil borings (SB-51 through SB-73) were drilled between February and April 2001 to
further characterize the soil quality at the Site or to determine the subsurface geology (Table 9).
However, soil samples were only collected for laboratory analysis from Soil Borings SB-67,
SB-69, SB-71, SB-72, and SB-73 because evidence of impacts were identified at these five
locations. The selected soil samples from each of these borings were analyzed for VOCs using
the USEPA Method 8260. In addition, selected soil samples from SB-71 through SB-73 were
analyzed for SVOCs using the USEPA Method 8270 and TAL metals using the USEPA
Method 6000-7000 Series.

3.2.3 Groundwater Screening

Between February and April 2001, groundwater samples were collected from Water-Quality
Borings SB-31 through SB-50 and SB-53 through SB-76 using the Hydropunch™ method
(Plate 2). Borings SB-51 and SB-32 were drilled for geologic logging purposes, and no water
quality samples were collected. Water Quality Borings SB-71 and SB-72 were drilled and
sampled to evaluate the potential impacts to groundwater from leaching structures that were
located at the north end of the Site. Water Quality Boring SB-73 was drilled and sampled at Test
Pit TP-29 to characterize the groundwater quality where a sheen was observed. Water Quality
Borings SB-74, SB-75, and SB-76 were drilled and sampled in the area adjacent to and
downgradient where elemental mercury was identified in a manhole to evaluate the potential for
impact to groundwater. Although Water Quality Borings SB-75 and SB-76 were drilled and
sampled, because no mercury was detected above the AWQSGVs in the sample from SB-74
(adjacent to the downgradient side of the manhole), the sample from SB-75 and SB-76 were not

analyzed. A summary of the boring designation and analysis performed is presented in Table 10.
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The Hydropunch™ method permits the collection of discrete groundwater samples so that the
honizontal and vertical extent of the CVOCs in groundwater could be determined. The
groundwater samples were analyzed onsite using a mobile laboratory provided by BL Analytical,

Inc. Meridan, Connecticut.

[t is important to note that this task was originally scoped to determine the extent of CVOCs. As
non-chlorinated VOCs were detected in other samples collected at the Site (e.g., subsurface
building structure material), the VOC parameter list was expanded to include the entire VOC list

using the USEPA Method 8260.

Additionally, the groundwater samples collected from Water Quality Borings SB-31, SB-32,
SB-40, SB-42, SB-45, and SB-46 were analyzed for chromium (filtered and unfiltered) using the
USEPA Method 6000-7000 Series, and from Water Quality Borings SB-31, SB-32, SB-35,
SB-38 through SB-41, SB-45, and SB-47 for chloride using the USEPA Method 325.2 and TDS
using the USEPA Method 160.1. These samples were analyzed by a stationary laboratory

(Severn Trent Laboratories, Inc., Shelton, Connecticut).

The Hydropunch™ groundwater samples were collected using a 2-ft long temporary well screen
advanced beyond the end of the augers. The groundwater samples were collected at
approximately 10-ft intervals until a silt/clay layer was encountered or to a depth where the
groundwater quality indicated that VOCs were either not detected or detected below the
AWQSGVs. This sampling scheme was implemented for Water Quality Borings SB-31 through
SB-50. Because a silt/clay layer was encountered at approximately 50 ft bls, these borings were
terminated. Since the CVOC concentrations at 50 ft bls were detected above the AWQSGVs at
many locations, Water Quality Borings SB-53 through SB-70 were sampled to a depth where the
VOC concentrations were below the AWQSGVs. Additionally, Water Quality Borings SB-32,
SB-40, SB-41, SB-44, and SB-45 were sampled beyond 50 ft bls (where the initial boring was
terminated) to determine the vertical extent of the VOCs that exceed the AWQSGVs.

A DNAPL analysis was performed at Water Quality Borings SB-38, SB-40, SB-42, and $B-45
to further verify the absence of DNAPL at the Site. One groundwater and soil sample was
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collected at the 2-ft interval (48 ft to 50 ft bls) immediately above a silt/clay layer encountered at
approximately 50 ftbls. Details of the DNAPL analysis procedures are provided in
Section 3.1.2.2.

3.2.4 Monitoring Well Installation and Groundwater Sampling

In June 2001, twenty-three monitoring wells were installed using a hollow-stem auger drilling rig
in accordance with the ST SOW. These wells were constructed to create shallow (i.e., the screen
interval straddles the water table), intermediate (i.e., the screen interval is from approximately
30t to 50 ftbls on top of the silt/clay layer), and deep (i.e., the screen interval is from
approximately 105 ft to 125 ft bls) nested wells at seven Site locations (MW-2, MW-26, MW-29,
MW-31, MW-33, MW-34, and MW-35), and to construct shallow and intermediate nested wells
at two Site locations (MW-23 and MW-30). Monitoring Well MW-32 was constructed as a
single shallow well. The locations of the wells were selected to confirm the
Geoprobe™/Hydropunch™ groundwater data, to delineate concentrations of VOCs previously
detected in groundwater above the AWQSGVs, to determine the horizontal and vertical direction
of groundwater flow, and to detenmine whether there is an onsite source(s) of VOCs. The

locations of the monitoring wells are shown in Plate 2.

During the drilling of the monitoring well pilot boreholes, split-spoon soil samples were
collected continuously from land surface to the top of the water table, and every five feet to the
bottom depth of each of the deep borings. Each soil sample was inspected for impacts (e.g.,
odors and staining), and was screened in the field for VOCs using a PID. The lithology of each

sample was described, and recorded in the field notebook.

The monitoring wells were constructed of 2-inch diameter PVC well casing and screen. The
monitoring wells were installed following the NYSDEC well installation procedures. The
shallow wells were installed with a 10-ft screen (consistent with existing shallow wells at the
Site), except for Monitoring Well MW-32S where a 20 ft well screen was installed. A 20 ft well
screen was installed at Monitoring Well MW-32 based on the groundwater quality screening data
obtained by the Hydropunch™, The intermediate and deep wells were installed with 20 ft well

SCIreens.
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After the installation of each well was complete, the well was immediately developed to provide
communication between the well screen and the aquifer. After the development of each well was
complete, the well was permitted to stay undisturbed for one week prior to groundwater
sampling. After the one week waiting time, groundwater sampling was performed. Please note
that the groundwater samples were collected over a six-week period between June 13, 2001 and
July 26, 2001. During this time, the work activities included the installation of wells, well
development, and groundwater sampling; all work activities were occurring at the same time.
Please note that when a well was sampled, another well in the same cluster (if present), was not

being installed or if already installed, that well was not being developed.

Prior to sampling, each well was purged a minimum of three to five well volumes with a
low-flow submersible pump. Groundwater sampling logs are provided in Appendix G. The well
samples were collected using new disposable polyethylene bailers and rope, and placed into the
appropriate sample bottles provided by the laboratory. The use of polyethylene bailers is a slight
deviation from the project Standard Operating Procedures (SOPs), which proposed the use of
Teflon™ bailers. This modification to the SOP was verbally approved by the NYSDEC prior to

irnplementation,

Each groundwater sample was analyzed for VOCs using the USEPA Method 8260 plus
tentatively 1dentified compounds (TICs), SVOCs using the USEPA Method 8270 plus TICs,
TAL metals (filtered and unfiltered) plus hexavalent chromium and cyanide using the USEPA
Methed 6000-7000 Series, and PCBs using the USEPA Method 8§082.

One round of water-level measurements was performed during low and high tide on July 20,
2001 to evaluate the horizontal and vertical groundwater flow directions. A second water-level
measurement round was performed during low and high tide on August 1, 2001 to confirm the

results of the first round.
Each monitoring well was surveyed for its horizontal coordinates relative to a state plane

coordinate system (NAD27) and vertical coordinates relative to the NGVD 1929 using a New

York State-licensed surveyor. The surveyor’s report is provided in Appendix E.
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3.2.5 Test Pits/Trenches

Twenty-five test pits/trenches (TP-12 through TP-37) were excavated using an excavator from
land surface to the water table (i.e., approximately 8 ft to 10 ft bls) at the Site (Plate 3). The test
pits were excavated to:

» determine the nature of the 12 metallic anomalies detected during the geophysical survey;

« characterize the soil above the water table in two areas (near Soil Borings SB-34 and
SB-44) where VOCs were detected in the groundwater at concentrations higher than in
other areas of the Site; and

« verify subsurface building structures in areas of the Site that were believed to have been
present based on a 1945 map and 196(0’s brochure of the Site and an interview with a
former Thypin Steel employee.

Based on the test pit/trench visual inspections, samples of subsurface building structure material
(solid and liquid) at selected test pits/trenches were collected and analyzed for VOCs, SVOCs,
BNs, metals, TPH, and/or PCBs to confirm the presence or absence of contaminant source areas.
Samples were selected for analysis based on field identified impacts. If no impacts were

identified, then a sample was not collected for analysis.

3.2.6 Soil Gas Survey

As discussed in a June 1, 2001 meeting between the NYSDEC, Roux Associates and CA Rich,
the NYSDEC recommended that a soil gas survey be conducted as part of the SI for the Site.
The objective of the soil gas survey was to determine whether VOCs at the locations where the
highest total VOC concentrations were previously detected in groundwater at the water table are
exhibiting a vertical migration towards the surface (i.e., off-gassing). The results were included
in the risk assessment to determine if the soil gas (if present) poses a potential risk to human

health based on the intended residential future use of the Site (see Section 8.0).

Between July 23, 2001 and July 26, 2001, the soil gas survey was performed at and surrounding
four water quality borings (Plate 4). These borings include SB-7, SB-34, and SB-59 in the
west-central portion of the Site, and boring SB-24 in the south-central portion of the Site along

Tom’s Point Lane. The soil gas samphing points surrounding these borings were performed on
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an approximate 20-foot spacing. As shown i Plate 4, a total of 20 locations were sampled. Two
discrete samples were collected for analysis at each sampling location; one sample at 3 ft bls; and
the second sample at 6 ft bls yielding a total of 40 soil gas samples. In addition, field blanks

consisting of zero gas were collected for laboratory analysis.

The samples were collected using the Geoprobe™ method. A 1.5-inch diameter discrete sampler
was advanced to the required sampling depth. Polyethylene sample tubing was placed through
the rods and into the discrete sampler. The top of the sampler was capped to prevent influx of
ambient air while sampling. Prior to collecting the sample for analysis, each dedicated sample
tube was purged to ensure that a representative sample is collected. A low flow air-sampling
pump was used to extract the soil gas at each discrete sampling interval at a rate of
approximately 100 milliliters per minute. The sample was then collected through the pump

exhaust vent directly into a new one-liter Tedlar® bag.

The so1l gas samples were submitted to Severn Trent Laboratories (STL), and immediately

analyzed for VOCs using the USEPA Method TO1/TO2.

3.3 Risk Assessment

So1l quality data from the O to 2 ft and 4 ft to 6 ft depth intervals throughout the Site were
generated, and used along with previous soil quality data to perform a risk assessment
(Appendix H). The risk assessment will determine whether the soil quality at the Site poses a

potential risk to human health based on the future intended residential use.

A total of 30 soil borings (SB-25A-F through SB-30A-F) were drilled and sampled using the
Geoprobe™ method. The locations of these soil borings are shown in Plate 5. As shown in
Plate 5, the soil borings were located at approximately 100 ft spacing from each other. Six
composite samples were collected from the 30 borings at the depth intervals mentioned above.
Each composite sample was comprised of samples from six soil borings. For example,
composite sample SB-25 (0 to 2 ft) was comprised of samples collected from the 0 to 2 ft depth
interval at Soil Borings SB-25A, SB-25B, SB-25C, SB-25D, SB-25E, and SB-25F. The same

composite sampling scheme was preformed for the 4 ft to 6 ft depth interval.
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The New York State Department of Health (NYSDOH) requested that additional soil samples be
collected for the Risk Assessment (Appendix A). A total of 12 soil samples (Surface #1 through
Surface #12) were collected from the 0 to 2 inch depth interval at the locations shown in Plate 5.
The inspection and soil sampling procedures performed during other SI activities were
implemented for these samples. Each soil sample was analyzed for VOCs using the USEPA
Method 8260 and TAL metals plus cyanide using the USEPA Method 6000-7000 Scries.

Additionally, Roux Associates collected soil samples from the 0 to 2 ft depth interval from
sample locations Surface # 1, 3,4, 5, 8,9, 10, 11, and 12. These samples were analyzed for BNs
using the USEPA Method 8270. These samples were analyzed for BNs because the original
scope did not include a BN analysis, and since the future intended Site use is residential, BNs

were necessary to be evaluated in the Risk Assessment.

3.4 Data Usability

A Data Usability Summary Report (DUSR) was prepared by Data Validation Services, North
Creek, New York, in accordance with the September 1997 NYSDEC Guidance for the
Development of DUSRs. The DUSR includes a data review of the raw data and the quality
control parameters. The quality control parameters include custody documentation, holding
times, surrogate and matrix spike recoveries, duplicate correlation, calibration standard/blank
performance, instrument performance, blank contamination, matrix interference, and method

compliance. Additionally, the precision, accuracy and completeness of the data were evaluated.

The DUSR is provided in Appendix L.

3.5 Phytoremediation Pilot Study
A summary of the Phytoremediation Pilot Study is provided in Appendix J.
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4.0 RESULTS OF THE SITE INVESTIGATION

The purpose of this section is to provide the results of the IWP and SI, which includes a
discussion of the media characterization (i.e., soil, subsurface building structure material,
groundwater, and soil gas) and significance of the impacts identified during the Site Investigation
relative to the appropriate regulatory standards, criteria, and guidances. A discussion regarding
the characterization extent (i.e., horizontal and vertical) is provided as follows:

e Soil — The soil was characterized throughout the Site from land surface to the water table
(i.c., approximately 8 ft to 10 ft bls), and into groundwater down to an approximate depth
of 22 ftbls at areas of the Site, which were previously identified with impacts (e.g.,
staining);

» Subsurface Building Structure Material — This material, which includes solids and liquids
{(but not soil or groundwater), was characterized at the locations of subsurface structures
where field impacts were identified or by the nature of a structure (e.g., leaching
structure). The characterization varied in depth from approximately 3 ft bls to the top of
the water table (i.e., approximately 10 ft bls);

« Groundwater — The groundwater was characterized throughout the Site from the water
table to a depth where concentrations of constituents were either not detected or detected
below the appropriate SCGs (to a maximum of 125 ft bls); and

» Soil Gas — The soil gas was characterized at the Site locations where the four highest
concentrations of VOCs were previously detected in groundwater at the water table. The
soil gas delineation samples were located surrounding the above locations at
approximately 20 ft radially away. At each location, the soil gas was characterized above
the water table at 6 fi bls and at 3 ft bls.

4.1 Identification of Standards, Criteria, and Guidelines
This section provides a description of the regulatory SCGs that were used to evaluate the
significance (i.e., whether or not a detected constituent would be considered an impact) of the

sample analytical results.

4.1.1 Soil

SCGs used to evaluate the soil data are the NYSDEC RSCOs. The RSCOs are described in the
Technical and Administrative Guidance Memorandum {TAGM) No. 4046, Determination of Soil
Cleanup Objectives and Cleanup Levels, dated January 1994, which was amended in a
memorandum dated December 20, 2000 to include compounds that were identified in the

NYSDEC STARS Memo #1. The RSCOs are provided in the soil analytical data tables.
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4.1.2 Subsurface Building Structure Materials

SCGs used to evaluate the subsurface building structure solid material data are the NYSDEC
RSCOs. Please note that the RSCOs are typically used to evaluate soil data, and that there are no
SCGs for subsurface building structure material that will be left in place. However, as a
conservative approach to evaluate this material because the intended future use of the Site is

residential, the RSCOs were used.

SCGs used to evaluate the subsurface building structure liquid material data are the NYSDEC
Technical and Operational Guidance Series (TOGS) AWQSGVs (see Section 4.1.3). Please note
that the AWQSGVs are typically used to evaluate groundwater data, and that there are no SCGs
for subsurface building structure material. However, as a conservative approach to evaluate this

material because the intended future use of the Site is residential, the AWQSGVs were used.

4.1.3 Groundwater

SCGs used to evaluate the groundwater data are the NYSDEC AWQSGVs. The AWQSGVs are
described in the Division of Water Technical and Operational Guidance Series (1.1.1), Ambient
Water Quality Standards and Guidance Values dated October 22, 1993, revised in June 1998 and
April 2000. The AWQSGVs provide ambient concentrations developed to protect New York
State groundwater and refer to their best-classified usage (GA — Source of Drinking Water). The
AWQSGVs are provided in the groundwater analytical data tables.

4.1.4 Soil Gas
There are no local, state or federal regulatory SCGs used to evaluate soil gas data. The soil gas
data will be described, but its significance relative to the intended future residential Site use is

addressed in Section 8.0 (Risk Assessment).

4.2 Data Usability Summary Report

A DUSR was performed on the soil, subsurface building structure material (i.e., solid and
liquid), and groundwater analytical data during the Site Investigation. The DUSR was
performed by Data Validation Services, North Creek, New York. The DUSR was performed in
accordance with the USEPA Region II validation standard operating procedures, the USEPA
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National Functional Guidelines for Data Review, and the NYSDEC DUSR guidelines (revised
1997).

The results of the DUSR indicate that most analyte values and reporting limits were usable as
reported by the laboratory, with edits or qualifications as estimated due to typical matrix effects

or processing. The DUSR is provided in Appendix 1L

4.3 Site Hydrogeology
The following sections present a discussion of the geologic and groundwater flow conditions at

the Site.

4.3.1 Geology

Soil samples were collected from soil borings and from monitoring well pilot boreholes to
characterize the subsurface geology throughout the Site during the IWP and SI. Each sample
was described and recorded in a field notebook. The field descriptions were later transferred to

soil boring logs, which are included in Appendix D.

Three distinct geologic strata were encountered from land surface to a depth of 125 ft bls at the
Site. These strata include:

« disturbed, brown sand strata (i.e., fiill material), which is present throughout the Site with
a thickness that ranges from approximately 0.5 ft to 8 ft;

« orange/tan sand strata, which underlies the fill material to a depth of approximately 50 ft
to 60 fi bls. Groundwater occurs near the top of the sand strata at a depth ranging from 8
ft and 12 ft bls as measured in monitoring wells at the Site (Table 11); and

e gray silt/clay strata, which was measured to a depth of 125 fitbls, and extends to
approximately 240 ft bls based on regional data (USGS, 1992).

These strata are interpreted to include the Upper Glacial formation (sand strata) and the Port
Washington Cenfining Unit (silt/clay strata). Based on regional geologic information available
for the Manorhaven area, other geologic units exist at depths well below 125 ft bls, but were not
encountered during the drilling program because the deepest boreholes were terminated at

125 ftbls. These deeper geologic strata include the Port Washington aquifer, which is
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approximately 100 ft thick, underlain by bedrock. Three generalized hydrogeologic
cross-sections (A-A’ and B-B’) were prepared to illustrate the subsurface hydrogeology at the

Site (Plates 6 and 7). The line of cross-section is shown in each respective cross-section plate.

The fill materials are charactenized as predominately fine to coarse sand, with varying amounts
of cinders, brick, concrete, asphalt, roofing materials, wood, metal debris, steel and clay piping,

and other assorted building structure materials.

The sand strata are characterized by their orange-brown color, fine to coarse grain size, with
varying amounts of silt and some mica. A discontinuous layer of medium to coarse-grained sand
with little gravel is present near the top of this stratum. This layer is present along the
east-central portion of the Site from the center of the Site thickening towards the south (Plates 6
and 7). These strata are interpreted to be part of the Upper Glacial formation as described in

Section 2.3.

The silt strata are characterized by their gray color, with some minor amounts of clay, fine sand
and mica. These strata are interpreted to be part of the Port Washington Confining Unit as

described in Section 2.3.

4.3.2 Groundwater Flow

On July 20, 2001, two synoptic rounds of water-level measurements were made in the
monitoring wells at the Site (Table 11). To evaluate the tidal effects on groundwater flow at the
Site, one round was collected during low tide and one round was collected during high tide. The
groundwater elevation data were used to construct water-level elevation contour maps of the

shallow and deep monitoring well zones during each of the tidal cycles (Plates 8, 9, 10, and 11).

The groundwater flow direction in the shallow zone (i.e., shallow wells are screened from
approximately 8 ft to 18 ft bls straddling the water table; except at MW-32 where the screen
mterval is from 8 ft to 28 ft bls) between high and low tides is generally consistent, but with
minor deviations, During low tide, flow on the east side of the Site flows generally to the south
(Plate 8); on the west side, flow is generally towards the south-southwest. During high tide, the

flow on the east side of the Site is relatively consistent with low tide (Plate 9); on the west side of
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the Site the flow is generally towards the southwest in the northem and central portions of the

Site and bends slightly more to the south near the southern portion of the Site.

The groundwater flow direction in the intermediate zone (i.e., intermediate wells are screened
from approximately 30 ft to 50 ft bls) between high and low tides is generally consistent with the

estimated groundwater flow direction for the shallow zone (see Plates 8 and 9).

The groundwater flow direction in the deep zone (i.e., deep wells screened approximately 105 ft
to 125 fibls) between high and low tides is generally consistent across the Site (Plates 10
and 11). Flow on the east side of the Site flows generally to the southwest; flow on the west side

of the Site bends in a westerly direction.

A second synoptic round (August 1, 2001) of water-level measurements was made in the 33 Site
wells. The results of the second round of water-level measurements confirmed the July 20, 2001
groundwater flow directions for the shallow, intermediate, and deep zones. Additionally,
previous water-level measurements (November/December 2000) for the shallow zone indicated a

consistent groundwater flow pattern as the July 20, 2001 and August 1, 2001 rounds.

The groundwater elevation data were also used to characterize the vertical component of
groundwater flow at the Site between the two hydrogeological units (i.e., Upper Glacial Aquifer
and Port Washington Confining Unit). Based on the groundwater elevations measured in the
nested wells (i.e., shallow and deep), there is a small measurable downward potential for flow
between the shallow and deep zones at the Site. Although there is a small measurable downward
potential for vertical flow between the shallow and deep zones, the predominant groundwater
flow direction at the Site is horizontal as illustrated on Plates 8 through 11. Although not
encountered during the drilling program, the Port Washington aquifer is a sand deposit
approximately 100 ft thick, which underlies the Port Washington Confining Unit at a depth up to
approximately 240 ft bls beneath the Site (USGS, 1992). The Port Washington Confining Unit is
approximately 130 feet thick beneath the Site, and has been interpreted as a continuous
hydrogeclogic unit that extends beneath the Site and Manhassett Neck (USGS, 1992). The

characteristically low permeability of this unit and its thickness (130 feet) provides a high degree
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of protection from surface impacts by limiting the volume of groundwater that recharges the Port

Washington Aquifer from the shallow zone.

4.3.3 Well Survey

The public supply wells within an approximate radius of two miles from the Site are shown in
Figure 3. Twenty public supply wells were identified within the above radius from the Site,
where nine of the twenty were identified in the Port Washington Water District. According to
information obtained, these nine wells are screened in the Port Washington Aquifer, the Magothy
Aquifer (generally located in the eastern portion of Manhasset Neck), and the Upper Glacial
Aquifer,

Based on the groundwater elevations measured at the Site, the predominant flow direction at the
Site is horizontal in a south to southwest direction towards Manhasset Bay with a small
measurable downward flow potential between the Upper Glacial Aquifer and the Port
Washington Confining Unit. Based on the horizontal flow direction at the Site, the groundwater
umpacts at the Site should not pose a threat to the water quality of the public supply wells (within
an approximate 2-mile radius from the Site) because the ultimate discharge point for the

groundwater at the Site is Manhasset Bay, and not towards the public supply wells.

4.4 Soil Quality

The following sections present the field inspection (see Appendix D — Soil Boring Logs) and
laboratory analytical results of the soil samples collected at the Site during the Roux Associates
1999 additional investigation, the IWP, and the SI SOW. Please note that the discussion of the
analytical results is focused on the comparison between the concentrations of the detected
constituents and the appropriate SCGs (i.e., whether an exceedance has occurred). The results

are presented by area (as defined in the IWP or SI), and by analyte for each area.

A brief summary of the sampling rationale for each area is provided below. Table 9 provides a
description of the boring/sampling location, rationale, total depth of soil boring, sample depth
interval for analysis, sample laboratory analysis, and drilling method for each boring. The

sample locations are shown in Plates 2 and 3.
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The so1l analytical results were evaluated in the risk assessment to determine if the results pose a
potential risk to human health based on the intended future residential use of the Site (see

Section 7.0).

4.4.1 Former Plating Area

Soil Borings SB-1 through SB-3 were sampled at and north of the former plating area to
determine if a source of the previously identified groundwater impacts was present and to
delineate the metals-related soil impacts. Although the analytical results of SB-1, $B-2, and
SB-3 were discussed in Section 2.3, the results are incorporated into the discussions of the

current investigation results provided below.

Seil Borings SB-4 through SB-6 were sampled to confirm the presence of black stained soil
previously identified at former Test Pit TP-6A (south side of the former plating area) and to

determine its vertical extent.

Soil Boring SB-7 was sampled to delineate the vertical extent of blue-gray and green stained soil
previously identified at the former plating area. In addition, SB-7 was sampled to verify the

absence of DNAPL at this location.

The soil samples were analyzed for parameters that include one or more of the following: VOCs,

TAL metals, and TPH.

4.4.1.1 Field Inspection Results
The results of the field inspection indicate that no staining or odors were present in the soil
samples collected at or north of the former plating area. However, the PID readings, screening

of VOC vapors, generally ranged from 5 ppm to 80 ppm.

4.4.1.2 Analytical Results

A description of the analytical results is provided below,
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VOCs

One VOC (TCE at Soil Boring SB-1, 8 ft to 10 ft bls) was detected in soil at the former plating
area (Table 5). This VOC was not detected at a concentration that exceeds the NYSDEC RSCOs
(Table 3).

TAL Metals

Thirteen TAL metals were detected in soil at and north of the former plating area (Table 4).
Four of the 13 metals (beryllium, chromium, iron, and zinc) were detected in soil at
concentrations that exceed the NYSDEC RSCOs (Table4). However, the reported
concentrations of these four metals were detected below their respective Eastern USA

Background Concentration (Table 4).

TPH
TPH was not detected in the soil samples collected from Soil Borings SB-4 through SB-6 at the
former plating area (Table 12).

DNAPL
The results of the hydrophobic dye test indicate that DNAPL was not present beneath the former
plating area at Soil Boring SB-7 (34 ft to 36 ft bls).

4.4.2 Inside Former Building Footprint (Other Than the Former Plating Area)

Soil Borings SB-14 through SB-22 were sampled within the footprint of the former butlding to
characterize the soil quality and to locate a source of the previously identified groundwater
impacts (i.e,, CVOCs). The soil samples were analyzed for VOCs, SVOCs, CN, and TAL

metals.

4.4.2.1 Field Inspection Results
The field inspection results indicate that no odors were present in the soil samples collected from
within the former building footprint. Staining was observed in the 0 to 2 ft bls sample at Soil

Borings SB-15, SB-17, and SB-19. The PID readings ranged from not detected to 90 ppm.
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4.4.2.2 Analytical Results

A description of the analytical results is provided below.

VOCs
Six VOCs were detected in soil within the former building footprint (Table 5). These six VOCs
were not detected 1n soil at concentrations that exceed the NYSDEC RSCOs (Table 5).

SVOCs

Twenty-three SVOCs were detected in soil within of the former building footprint (Table 6).
Eight of the 23 SVOCs (benzo(a)anthracene, benzo|b|fluoranthene, benzo[k]fluoranthene,
benzo[a]pyrene, chrysene, dibenzo[a,h]anthracene, indeno[1,2,3-cd]pyrene, and nitrobenzene)

were detected in soil at concentrations that exceed the NYSDEC RSCOQOs (Table 6).

At three soil boring locations (SB-15, SB-17, and SB-19), the SVOC exceedances occurred
within the top 2 ft bls. Please note that fill material is present in the top 2 ft at the locations of
Sotl Borings SB-15 and SB-17. Soil Borings SB-15 and SB-17 are located within the footprint
of former Building 2 in the northern portion of the Site, while Soil Boring SB-19 is located

within the footprint of former Building 6 in the central portion of the Site (Plate 2).

SVOCs were also detected in soil at concentrations that exceed the NYSDEC RSCOs at a depth
of 4 ft to 6 fibls in Soil Boring SB-20, which is located at the western-most end of former
Building 1, and at a depth of 8 ft to 10 ft bls in Soil Boring SB-21, which is located in the central
portion of former Building 1 (Plate 2).

CN
CN was not detected in any of the soil samples collected from within the former building

footprint (Table 4).

TAL Metals
Twenty-one TAL metals were detected in soil within the former building footprint (Table 4). Six

of the 21 metals (beryllium, chromium, iron, nickel, selenium, and zinc) were detected in soil at

concentrations that exceed the NYSDEC RSCOs (Table 4).
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Beryllium exceeded its NYSDEC RSCO of 0.16 mg/kg in eight of the nine borings sampled.
However, the reported concentrations of this metal were detected below its Eastern USA

Background Concentration of 1.75 mg/kg.

Chromium exceeded its NYSDEC RSCO of 10 mg/kg in six of the nine borings sampled.
However, the reported concentrations of this metal were detected below its Eastern USA

Background Concentration of 40 mg/kg.

Iron exceeded its NYSDEC RSCO of 2,000 mg/kg in all nine soil borings sampled. However,
the reported concentrations of this metal were detected below its Eastern USA Background

Concentration up to 550,000 mg/kg.

Nickel exceeded its NYSDEC RSCO of 13 mg/kg in three of the nine soil borings sampled.
However, the reported concentrations of this metal were detected below its Eastern USA

Background Concentration of 25 mg/kg.

Selenium exceeded its NYSDEC RSCO of 2 mg/kg in one of the nine soil borings sampled.
However, the reported concentration of this metal was detected below its Fastern USA

Background Concentration of 3.9 mg/kg.

Zinc exceeded its NYSDEC RSCO of 20 mg/kg in six of the nine borings sampled. Zine also
exceeded its Eastern USA Background Concentration of 50 mg/kg in three of the six soil borings
(SB-15 [0 to 2 ftbls], SB-17 [0 to 2 ftbls], and SB-20 [4 ft to 6 ftbls]} that exceeded its
NYSDEC RSCO. Soil Borings SB-15 and SB-17 are located within the footprint of former
Building 2 in the northern portion of the Site. Soil Boring SB-20 is located in the western-most

portion of former Building 1 (Plate 2).

4.4.3 Former UST Area at TP-9
Soil Borings TP-9A, TP-9B, TP-9C, TP-9D, SB-8, SB-9, and SB-10 were sampled at the former
UST Area at Test Pit TP-9 to delineate the horizontal and vertical extent (to the water table) of

previously identified soil impacts (i.e., staining and a detection of one BN at a concentration that
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exceeded its NYSDEC RSCO) from the former UST. Soil Borings TP-9A through TP-9D were
located at the former test pit edges, while Soil Borings SB-8 through SB-10 were located
approximately 5 ft outward from Soil Borings TP-9A, TP-9B, and TP-9D, respectively (Plate 2).
The soil samples were analyzed for parameters that include one or more of the following: BNs

and TAL metals.

Although the analytical results of TP-9A, TP-9B, TP-9C, and TP-9D were discussed in
Section 2.3, the results are incorporated into the discussions of the current investigation results

provided below.

4.4.3.1 Field Inspection Results

The results of the field inspection indicate that no staining or odors were present in the soil
samples collected at the former UST Area at TP-9. The PID readings ranged from not detected
to 24 ppm.

4.4.3.2 Analytical Results

A description of the analytical results is provided below.

BNs

Nineteen BNs were detected in soil at the former UST Area at TP-9 (Table 13). Five of the 19
BNs  (benzo[alanthracene,  benzo[a]pyrene, = benzo[b]fluoranthene,  chrysene, and
dibenzo[a,h]anthracene) were detected in soil (6 ft to 8 ft bls) at concentrations that exceed the
NYSDEC R5COs on the north (TP-9A), east (TP-9B), and west (TP-9D) sides of the former test
pit at TP-9 (Table 13). Chrysene and dibenzo [a,h] anthracene at SB-9 (6 ft to & ft bls) were the
only BNs detected in soil at a concentration that exceeded their NYSDEC RSCOQs in the
delineation samples furthest from the former UST Area at TP-9.

TAL Metals
Fourteen TAL metals were detected in soil at the former UST Area at TP-9 (Table 4). Three of

the 14 metals (iron, chromium, and zinc) were detected in soil at concentrations that exceed the

NYSDEC RSCOs (Table 4). However, only zinc at TP-9C (6 ft to 8 ft bls), located on the south

ROUX ASSOCIATES, INC. -45 - MBATTIOLY.114/R #11-16/9: 04/



side of the former UST Area, exceeded its Eastern USA Background Concentration of
50 milligrams per kilogram (mg/kg). The zinc concentration at TP-9C is 54 mg/kg (Table 4).

4.4.4 Former Leaching Field

Soil Borings SB-11, SB-12, and SB-13 were sampled in the former leaching field to verify that
no residual contamination from the former drywells remain. The soil samples were analyzed for
VOCs, SVOCs, cyanide (CN), and TAL metals. In addition, Soil Boring SB-12 was sampled to
verify the absence of DNAPL at this location.

4.4.4.1 Field Inspection Results
The results of the field inspection indicate that no odors were present in the soil samples
collected from the former leaching field. Staining was observed in the samples collected from

4 ft to 8 ft bls at Soil Boring SB-13. The PID readings ranged from 1 ppm to 37 ppm.

4.4.4.2 Anpalytical Results

A description of the analytical results is provided below.,

VOCs

One VOC (i.¢., toluene at Soil Boring SB-11 at 8 ft to 10 ft bls and SB-13 at 6 ft to § ft bls) was
detected in soil at the former leaching field (Table 5). This VOC was not detected in soil at a
concentration that exceeds its NYSDEC RSCO (Table 5).

SVQCs
Eleven SVOCs were detected in soil at the former leaching field (Table 6). These SVOCs were
not detected in soil at concentrations that exceed the NYSDEC RSCOs (Table 6).

CN
CN was not detected in any of the soil samples collected from the former leaching field

(Table 4).
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TAL Metals

Nineteen TAL metals were detected in soil at the former leaching field (Table 4). Five of the 19
metals (beryllium, chromium, iron, nickel, and zinc) were detected in soil at concentrations that
exceed the NYSDEC RSCOs (Table 4). However, the reported concentrations of these five

metals were detected below their respective Eastern USA Background Concentration.

DNAPL
The results of the hydrophobic dye test indicate that DNAPL was not present beneath the former
leaching field at Soil Boring SB-12 (34 fi to 36 ft bls).

4.4.5 Remaining Areas of Site Outside of Former Buildings

Soil Borings SB-23 and SB-24 were sampled along the eastern and western portions of the Site,
respectively, outside of the former building footprint to characterize soil quality (Plate 2). The
soil samples were analyzed for VOCs, SVOCs, CN, and TAL metals. The soil samples collected
from Soil Borings SB-23 (34 ft to 36 ftbls) and SB-24 (34 ft to 36 ft bls) were also tested to
verify the absence of DNAPL using a hydrophobic dye test.

Additionally, soil samples were collected from throughout the Site during the Hydropunch™
groundwalter screening task (see Section 3.2.3). Soil samples from 44 soil borings (SB-31
through SB-50 and SB-53 through SB-76) were collected and field inspected. Based on the field
inspection results, a sample from Soil Borings SB-47, SB-67, SB-71, and SB-72, located outside
of the former building footprint, were submitted to the laboratory for analysis of one or more of
the following parameters: VOCs, SVOCs, CN, and TAL metals. Additionally, a soil sample
from Soil Borings SB-32, SB-44, SB-70, SB-71, and SB-72 were submitted to the laboratory,

and measured for its soil pH.

4.4.5.1 Field Inspection Results

The field inspection results from the Sitewide characterization and Hydropunch™ borings
indicate that no odors were present in any of the samples collected. Staining was present in Soil
Borings SB-63 (6 ft to 9 ft bls), SB-68 (4 ft to 6 ftbls), SB-72 (10 ft to 12 ft bls), and SB-73
(10 ft to 12 ft bls). The PID readings ranged from not detected to 31 ppm for the majority of the
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samples measured from the Sitewide characterization and Hydropunch™ soil borings, and at

1800 ppm at Soil Boring SB-69.

4.4.5.2 Analytical Results

A description of the analytical results is provided below.

VOCs
Three VOCs were detected in soil outside of the former building footprint (Table 5). These three
VOCs were not detected in soil at concentrations that exceed the NYSDEC RSCOs (Table 5).

SVOCs
Twenty-three SVOCs were detected in soil outside of the former building footprint (Table 6).

Four of the 23 SVOCs (benzo[a]anthracene, benzo[a]pyrene, chrysene, and
dibenzo[a,h]anthracene) were detected in soil at concentrations that exceed the NYSDEC RSCOs
at Soil Borings SB-23 (0 to 2 ft bls) and SB-72 (10 to 12 ft bls) (Table 6).

CN

CN was not detected in any of the soil samples collected from the Sitewide characterization soil

borings (Table 4).

TAL Metals
Twenty-two TAL metals were detected in soil outside of the former building footprint (Table 4).
Eight of the 22 metals (arsenic, beryllium, chromium, copper, iron, nickel, selenium and zinc)

were detected in soil at concentrations that exceed the NYSDEC RSCOs (Table 4).

Arsenic exceeded its NYSDEC RSCO of 7.5 mg/kg in Soil Boring SB-23 (0 to 2 ft bls) at 53.3
mg/kg. In addition, this sample exceeded its Eastern USA Background Concentration of 12
mg/kg. Soil Boring SB-23 is located in the former parking lot on the east side of the Site
(Plate 2).
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Beryllium exceeded its NYSDEC RSCO of 0.16 mg/kg in Soil Boring SB-23 (0 to 2 ftbls) at
0.23 mg/kg. However, the reported concentration of this metal was detected below its Eastern

USA Background Concentration of 1.75 mg/ke.

Chromium exceeded its NYSDEC RSCO of 10 mg/kg in Soil Borings SB-23 (0 to 2 ft bls) and
SB-72 (10 ft to 12 ft bls) at 29.1 mg/kg and 24.1 mg/kg, respectively. However, the reported
concentrations of this metal were detected below its Eastern USA Background Concentration of

40 mg/ke,

Copper exceeded its NYSDEC RSCO of 25 mg/kg in Soil Boring SB-23 (0 to 2 fibls) at
322 mg/kg. However, the reported concentration of this metal was detected below its Eastern

USA Background Concentration of 50 mg/kg.

Iron exceeded its NYSDEC RSCO of 2,000 mg/kg in all of the Sitewide characterization and

Hydropunch™ samples analyzed. However, the reported concentrations of this metal were

detected below its Eastern USA Background Concentration up to 550,000 mg/kg.

Nickel exceeded its NYSDEC RSCO of 13 mg/kg in Soil Borings SB-23 (0 to 2 fit bls) and
SB-72 (10 to 12 ft bls) at 47.2 mg/kg and 22.9 mg/kg, respectively. The reported concentrations
of this metal were detected below its Eastern USA Background Concentration of 25 mg/kg at
SB-72, while exceeding at Soil Boring SB-23.

Selenium exceeded its NYSDEC RSCO of 2 mg/kg in Soil Boring SB-23 (0 to 2 ftbls) at
4.8 mg/kg. The reported concentration of this metal was detected above its Eastern USA

Background Concentration of 3.9 mg/kg.

Zinc exceeded its NYSDEC RSCO of 20 mg/kg in Soil Borings SB-23 (0 to 2 ft bls) and SB-72
(10 to 12 ft bls) at 420 mg/kg and 48 meg/kg, respectively. The reported concentrations of this
metal were detected below its Eastern USA Background Concentration of 50 mg/kg in Soil
Boring SB-72, while exceeding at Soil Boring SB-23.
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pH

The pH measured in soil ranged from 7.24 Standard Units (SU) to 9.98 SU in Soil Borings
SB-32 (0 to 2 fi, 4 ftto 6 ft, and 8 ft to 10 ftbls), SB-44 (O to 2 ft, 4 ft to 6 ft, and 8 ft to
10 ft bls), and SB-70 (0 to 2 ft, 4 ft to 6 ft, and 8 ft to 10 fi bls), SB-71 (10 ft 12 ftbls), and
SB-72 (10 ft to 12 ft bls) throughout the Site (Table 14).

DNAPL
The results of the hydrophobic dye test indicate that DNAPL was not present at Soil Borings
SB-23 and SB-24.

4.4.6 Risk Assessment Borings

The soil quality results from Soil Borings SB-25 through SB-30 and Surface #1 through
Surface #12 were used in a risk assessment to demonstrate that the soil quality throughout the
Site does not pose a potential risk to human health based on the intended future residential use of
the Site. The soil quality analytical results are discussed in this section with their significance

discussed in the risk assessment in Section 7.0.

The soil samples collected from Soil Borings SB-25 through SB-30 were collected at 0 to 2 ft bls
and 4 f to 6 fi bls, while the soil samples collected from Surface #1 through Surface #12 were
collected from O to 2 inches bls. The samples from these borings were analyzed for CVOCs,
CN, and TAL metals. Additionally, samples from Soil Borings Surface #1, #3, #4, #5, #8, #10,
#11, and #12 were also collected from 0 to 2 ftbis (see Section 3.3). The samples from these
borings were analyzed for BNs. The locations of Soil Borings SB-25 through SB-30 and
Surface #1 through Surface #12 are shown in Plate 5.

4.4.6.1 Field Inspection Results

The field inspection results indicate that no odors were present in the soil samples collected for
the risk assessment. Staining was observed in two soil samples, SB-27 (4 ft to 6 ft) and SB-29
(Oto 2 ft). The PID readings ranged from not detected to 59 ppm.

4.4.6.2 Analytical Results

A description of the analytical results is provided below.
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Soil Borings SB-25 through SB-30

The analytical results for samples collected from Soil Borings SB-25 through SB-30 is provided

below.

CVOCs

Two CVOCs were detected in soil from the Risk Assessment Soil Borings SB-25 through SB-30.
These two CVOCs were not detected in soil at concentrations that exceed the NYSDEC RSCOs
(Table 35).

CN
CN was not detected in any of the soil samples collected from Soil Borings SB-25 through
SB-30 (Table 4).

TAL Metals
Twenty-three TAL metals were detected in soil from Seil Borings SB-25 through SB-30
(Table 4). Six of the 23 metals (beryllium, chromium, iron, magnesium, nickel, and zinc) were

detected in soil at concentrations that exceed the NYSDEC RSCOs (Table 4).

Beryltium exceeded its NYSDEC RSCO of 0.16 mg/kg in 11 of the 12 soil borings sampled.
However, the reported concentrations of this metal were detected below its Eastern USA

Background Concentration of 1.75 mg/kg.

Chromium exceeded its NYSDEC RSCO of 10 mg/kg in nine of 12 soil borings sampled.
However, the reported concentrations of this metal were detected below its Eastern USA

Background Concentration for chromium of 40 mg/kg.
Iron exceeded its NYSDEC RSCO of 2,000 mg/kg in 12 of 12 soil borings sampled. However,

the reported concentrations of this metal were detected below its Eastern USA Background

Concentration up to 550,000 mg/ke.
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There is no NYSDEC RSCO for magnestum, but the Eastern USA Background Concentration
for this metal (5,000 mg/kg) was exceeded at Soil Boring SB-26 (0 to 2 ft bls) at 13,000 mg/kg.

Nickel exceeded its NYSDEC RSCO of 13 mg/kg in three of the 12 soil borings sampled.
However, the reported concentrations of this metal were detected below its Eastern USA

Background Concentration for nickel of 25 mg/kg.

Zinc exceeded its NYSDEC RSCO of 20 mg/kg in 11 of the 12 soil borings sampled. Zinc also
exceeded 1ts Eastern USA Background Concentration of 50 mg/kg in five of the 11 samples
(SB-26 [0 to 2 ft bls and 4 to 6 ft bls], SB-27 [0 to 2 fi bls], and SB-30 [0 to 2 ft bls and 4 to
6 fi bls]) ranging from 93.8 mg/kg to 142 mg/kg.

Soil Borings Surface #1 through Surface #12 (0 to 2 inches bls)
The analytical results for samples collected from Surface #1 through Surface #12 is provided

below.

VOCs
Four VOCs were detected in soil from the risk assessment Soil Borings Surface #1 through
Surface #12 (Table 5). These four VOCs were not detected in soil at concentrations that exceed

the NYSDEC RSCOs (Table 5).

TAL Metals

Twenty-two TAL metals were detected in soil from Soil Borings Surface #1 through Surface #12
(Table 4). Nine of the 22 metals (arsenic, beryllium, cadmium, calcium, chromium, copper, iron,
nickel, and zinc) were detected in soil at concentrations that exceed the NYSDEC RSCOs
{Table 4).

Arsenic exceeded its NYSDEC RSCO of 7.5 mg/kg in one of the 12 soil borings sampled.

Arsenic also exceeded its Eastern USA Background Concentration of 12 mg/kg at Surface #10 at
22.6 mg/kg.
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Beryllium exceeded its NYSDEC RSCO of 0.16 mg/kg in seven of the 12 soil borings sampled.
However, the reported concentrations of this metal were detected below its Eastern USA

Background Concentration of 1.75 mg/kg.

Cadmium exceeded its NYSDEC RSCO of | mg/kg in two of the 12 soil borings sampled.
Cadmium also exceeded its Eastern USA Background Concentration of 1 mg/kg at Surface #2

and Surface #10 at 3 mg/kg and 1.1 mg/kg, respectively.

There 1s no NYSDEC RSCO for calcium, but the Eastern USA Background Concentration for
this metal (up to 35,000 mg/kg) was exceeded at Soil Boring Surface #2 at 36,200 mg/kg.

Chromium exceeded its NYSDEC RSCO of 10 mg/kg in nine of the 12 soil borings sampled.
The reported concentrations of this metal were detected below its Eastem USA Background
Concentration for chromium of 40 mg/kg, with the exception of Surface #10 and Surface #11 at

109 mg/kg and 79.3 mg/kg, respectively.

Copper exceeded its NYSDEC RSCO of 25 mg/kg in three of the 12 soil borings sampled. The
reported concentrations of this metal were detected below its Eastern USA Background

Concentration for copper of 50 mg/kg, with the exception of Surface #10 at 343 mg/kg.

Iron exceeded its NYSDEC RSCO of 2,000 mg/’kg in 10 of 12 soil borings sampled. The
reported concentrations of this metal were detected below its Eastem USA Background

Concentration up to 550,000 mg/kg.

Nickel exceeded its NYSDEC RSCO of 13 mg/kg in two of the 12 soil borings sampled. The
reported concentrations of this metal were detected below its Eastern USA Background

Concentration for nickel of 25 mg/kg, with the exception of Surface #10 at 72.8 mg/kg.
Zinc exceeded its NYSDEC RSCO of 20 mg/kg in 10 of the 12 soil borings sampled. Zinc also

exceeded its Eastern USA Background Concentration of 50 mg/kg in seven of the 10 soil

samples (Surface #1, #2, #4, #5, #10, #11, and #12) ranging from 50.8 mg/kg to 393 mg/kg.
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Soil Borings Surface #1 #3. #4. #5, #8, #10, #11, and #12 (0 to 2 ft bls)
The analytical results for samples collected at 0 to 2 ft bls from Soil Borings Surface #1, #3, #4,
#3, #8, #10, #11, and #12 is provided below.

BNs

Sixteen BNs were detected in soil from the Risk Assessment Soil Borings Surface #1 #3, #4, #5,
#8, #10, #11, and #12 (Table 14). Six of the 16 BNs (benzo [a] anthracene, benzo[a]pyrene,
chrysene, benzo[b]fluoranthene, benzo{k]fluoranthene, and dibenzo[a,h]anthracene) were

detected in soil at concentrations that exceed the NYSDEC RSCOs (Table 13).

4.5 Subsurface Building Structures and Material Quality

The following sections present a description of the subsurface building structures encountered
duning the test pit/trenching activities and the field inspection and laboratory analytical results of
the subsurface building structure material samples. Please note that the discussion of the
analytical results 1s focused on the comparison between the concentrations of the detected

constituents and the appropriate SCGs (i.e., whether an exceedance has occurred).

The laboratory analytical results are presented by the type of material, and by analyte for each
type of material. The sample matrices include both solids and liquids (which are not soil or
groundwater), and were collected from a variety of subsurface structures (see below) that were
encountered during the test pit/trenching activities. The soil samples were analyzed for
parameters that include one or more of the following: VOCs, SVOCs, TAL metals, PCBs, TPH,
and pH. In addition, selected samples were analyzed using the TCLP and/or Synthetic
Precipitation Leaching Procedure (SPLP) to determine the potential for impacts that may leach
from the solid material, and affect groundwater quality. The samples analyzed using the TCLP
and/or SPLP included one or more of the following parameters: VOCs, SVOCs, and TAL

metals.

The analytical results of the subsurface building structure material were evaluated in the risk
assessment to determine if the results pose a potential risk to human health based on the intended

future residential use of the Site (see Section 7.0).
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4.5.1 Subsurface Building Structures

As described in Section 3.2.5, 25 test pits/trenches were excavated throughout the Site from land
surface to the waler table, where possible, to locate a source(s) of the previously identified
groundwater impacts. Plate 3 shows the excavated horizontal extent of the 25 test pits/trenches,
the structures encountered, locations of specific subsurface building structure material, sampling

locations, and a summary of the sample analytical results.

Clay and iron pipes, ranging in diameter from 1 inch to 15 inches, were identified throughout the
Site (Plate 1). The entire length of each pipe was not observed, yet portions of those pipes
observed were located in an area where a potential source(s) of the previously identified
groundwater impacts may have been present. Without engineering plans (which were not
available from the current owner and the local building department), the actual usage of each
pipe is unknown. However, it is likely that some of the pipes were for potable water and sanitary
usage, while others were likely used by the former manufacturing firms for the discharge of

process wastes at the Site.

Six former leaching structures were identified at the Site (Plate 3). Three of these structures
were identified at Test Pit TP-32, north of the former plating area in the central portion of the
Site. Please note that these three former leaching structures were identified on a 1945 Plot Plan
of the Site (Appendix B). These structures were observed by Roux Associates to be
approximately 10 ft in diameter and constructed of hollow concrete blocks from approximately
3 ft bls to the water table (i.e., approximately 8 ft to 10 fi bls). Additionally, the east and west
structures were observed to be filled in with wood debris and fill material, while the center

structure was not observed to be filled in.

Two of these structures were identified at Test Pit TP-19, west of former Building 3 in the
north-central portion of the Site. These two structures were observed by Roux Associates to be
approximately 3 ft in diameter and constructed of brick at the top underlain with hollow concrete
blocks from approximately 3 ftbls to the water table. Additionally, these structures were
observed to contain fill material. One soil sample from each structure was collected for analysis

(see Section 4.5.3.1).
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One of these structures was identified at Test Pit TP-33, west of former Building 8 in the
west-central portion of the Site. This structure was observed by Roux Associates to be
approximately 10 ft in diameter and constructed of hollow concrete blocks from approximately

3 ft bls to the water table. Additionally, this structure was observed to contain fill material.

A former septic chamber was identified at the Site (Plate 3). This structure was identified at Test
Pit TP-32 between the former plating area and the three 10-ft diameter former leaching
structures, in the central portion of the Site. Please note that this structure was identified on a
1945 Plot Plan of the Site (Appendix B). The former septic chamber was observed by Roux
Associates to be constructed of concrete, and its dimensions are approximately 30 ft in length by
20 ft in width by 10 ft in depth. The top of the former septic chamber was observed to be
approximately 3 ftbls. The septic chamber was also observed to be partially filled
(approximately half full) with liquid and sediment, which was collected for analysis (see

Sections 4.5.3.1 and 4.5.3.2).

A former leaching chamber was identificd on the 1945 Plot Plan (Appendix B) adjacent to the
concrete structure (TP-16) at the former plating area. This structure was not encountered during
the test pit/trenching activities. However, a 3-ft diameter manhole was identified in the south
portion of the former leaching chamber location (Plate 3). The manhole was observed by Roux
Associates to be constructed of brick, approximately 3 ft deep with a concrete base, and

contained fill material.

The remnants of a former concrete septic tank were identified at Test Pit TP-31, west of former
Building 3 in the northwestem portion of the Site (Plate 3). The size of the former tank could not
be determined, and it was observed by Roux Associates to be crushed. Fill material was present

surrounding the former tank.
Concrete structures of various shapes and sizes were identified at the Site (Plate 3). The concrete

structures were identified at TP-15 (former cradles), TP-16 (former plating area), TP-21 (pad),

TP-24 (pad with attached machinery), TP-32 (walls adjacent to the former leaching structures
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and former septic chamber), TP-33 (pad in the former heater room), TP-34 (pad in the
southeastern portion of former Building 1), and TP-35 (pad in the western portion of former

Building 1).

During the test pit/trenching, wood debris was identified throughout Test Pits TP-12 and TP-32,
and in a portion of Test Pit TP-16. In general, the wood debris, which may have been placed in
these locations during the demolition of the former buildings, was present from approximately
1 tbls to 4 ftbls. A green material, based on its color, was identified at TP-16 (with
approximate dimensions of 15 ft in length by 10 ft in width and at a depth of 10 ft to 12 ft bls),
west of the former leaching chamber and concrete structure of the former plating area. The
green material was also identified inside a 6-inch iron pipe at TP-21 and TP-23. Elemental
mercury was observed, mixed with green material and typical site fill material, inside a manhole
at Test Pit TP-23, in the northwestern portion of the south former parking lot. The green

material and the mercury have been removed and disposed offsite (see Section 5.0).

As stated in Section 3.2.5, if impacts were identified based on the field inspection results of the
subsurface building structures, or if the nature of the structures (e.g., leaching structures)
indicated that impacts could be present in the subsurface, samples were collected for laboratory

analysis.

4.5.2 Field Inspection Results

Staining and odors were present in the subsurface wood debris and odors were present in the
green material. The PID reading for the wood debris was 250 ppm, while the PID readings for
the green material ranged from not detected to 130 ppm. The elemental mercury (mixed with

green and typical site fill material) was not screened using a mercury vapor analyzer.

No staining or odors were present in all other subsurface building structure solid material at the

Site, while the PID readings ranged from not detected to 700 ppm.

No sheens or odors were present in the subsurface building structure material (liquid material) at

the Site.
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4.5.3 Analytical Results

A description of the solid and liquid material analytical results is provided below.

4.5.3.1 Solid Material

VOCs

Fifteen VOCs were detected in the subsurface building structure material throughout the Site
(Table [5). Eight of the 15 VOCs were detected at concentrations that exceed the NYSDEC
RSCOs (Table 15). The VOCs that exceed include methylene chloride, acetone, 2-butanone,
TCE, toluene, chlorobenzene, ethylbenzene, and xylenes. Of these, methylene chloride, acetone,
and 2-butanone were also detected in the laboratory control blanks and are, therefore, considered

laboratory artifacts and not considered representative of Site-related impacts.

TCE, toluene, chlorobenzene, ethylbenzene, and xylenes were detected in the subsurface
building structure material at concentrations that exceed their respective NYSDEC RSCOs at
only two sampling locations: Test Pit TP-16 GS-1 and TP-16-GS. Test Pit TP-16 is located at
the former plating area in the central portion of the Site (Plate 3). The green material was
identified at the former plating area, and has been identified at two other locations (TP-21 and

TP-23) at the Site (Plate 3).

Chlorobenzene was also detected in the subsurface building structure material at a concentration
that exceeds its NYSDEC RSCO at sampling location ST-1. Sample ST-1 was collected from
the septic chamber located in the central portion of the Site (Plate 3).

There were no exceedances of the USEPA regulatory levels for VOCs in the subsurface building

structure material using the TCLP and SPLP (Table 16).

SVOCs

Thirty-three SVOCs were detected in the subsurface building structure material throughout the

Site (Table 17). Nineteen of the 33 SVOCs were detected at concentrations that exceed the
NYSDEC RSCOs (Table 17). The acid extractable constituents of the SVOCs that exceed the
NYSDEC RSCOs include 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene,
dibenzofuran, phenol, 2-methylphenol, 4-methylphenol, dimethyl phthalate, while the BN
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constituents of the SVOCs that exceed include benzo(a)anthracene, benzo[b]fluoranthene,
benzo[k]fluoranthene, benzo[a]pyrene, chrysene, dibenzo[a,h]anthracene, benzo[g,h,i] perylene,

fluoranthene, indeno[1,2,3-cd]pyrene, phenanthrene, and pyrene.

The areas of the Site where the SVOCs exceeded the NYSDEC RSCOs include the former
fireproof room at the north concrete cradle at TP-15, the former plating area at TP-16, the north
leaching structures at TP-19, the pipes in the southeast portion of the Site at TP-21 and TP-23,
the former septic tank at TP-31, the leaching structures in the central portion of the Site and the
septic chamber at TP-32, and the former pump house at TP-35 (Plate 3).

There were no exceedances of the USEPA regulatory levels for SVOCs in the subsurface

building structure material using the TCLP and SPLP (Table 18).

Metals

Twenty-three TAL metals were detected in the subsurface building structure material throughout
the Site (Table 19). Fifieen of the 23 metals were detected at concentrations that exceed the
NYSDEC RSCOs (Table 19). The metals that exceed include arsenic, barium, beryllium,
cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, mercury (discussed

above), nickel, selenium, and zinc.

[ron was the only metal that exceeded its NYSDEC RSCO of 2,000 mg/kg in all subsurface

building structure material samples. Additionally, iron was the only metal that the reported

concentrations were detected below its Eastern USA Background Concentration up to 550,000

mgkg.

The arcas of the Site where metals exceeded the NYSDEC RSCOs include the former fireproof
room at the north and south concrete cradles at TP-15, the former plating area at TP-16, the
leaching structures at TP-19, the pipes in the southeast portion of the Site at TP-21 and TP-23,
the former septic tank at TP-31, the leaching structures in the central portion of the Site and the
septic chamber at TP-32, the leaching structure at TP-33, the former pump house at TP-35, and
the pipe near the former welding shop area at TP-36 (Plate 3).
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Chromium was the only metal to exceed its USEPA regulatory level of 5,000 ug/L in the
subsurface building structure material using the TCLP and SPLP (Table 20).

CN

CN was detected in three samples (1.e., in the green material) ranging in concentration from 12.8
mg/kg to 171 mg/kg in samples GS-1 and GS-2 at the former plating area and TP-21-1 on the
castern-central portion of the Site at Test Pit TP-21 (inside a pipe) (Table 19). CN was also
detected in two samples from the sediment in the west and north pipes leading into a manhole on
the eastern-central portion of the Site at concentrations of 4.04 mg/kg and 16.7 myke,

respectively.

PCBs

Three PCB Aroclors were detected in the subsurface building structure material (i.e., in the green
material and stained wood debris), which include Aroclors 1242, 1254, and 1260 (Table 21).
These three Aroclors were not detected at concentrations that exceed the NYSDEC RSCOs
{Table 21).

TPH

TPH was measured in seven samples collected at TP-16 (at the former plating area) and one
sample from TP-32 (north of the plating area). The TPH concentration at TP-16 was measured
at 21,000 mg/kg in one sample collected at a depth of 12 ft to 13 ft bls, at 7,800 mg/kg in the
green material, ranging from not detected to 200 mg/kg in four post-excavation samples where

the green material was excavated, and at 2,200 mg/kg in the wood debris at this location

(Table 22). The TPH at TP-32 was measured at 270 mg/kg in the wood debris (Table 22).

pH
The pH of the subsurface building structure material from Test Pits TP-15, TP-16, TP-19, and
TP-23 ranged from 6.28 SU to 9.01 SU (Table 23).
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4.5.3.2 Liquid Material -

Eleven VOCs were detected in the subsurface building structure material (liquid metal) at the
east, center, and west former leaching structures (at an approximate depth of 8 ft to 10 ft bls), at
the former septic chamber (at an approximate depth of 6 ft bls), and from the metal box at
Test Pit 33 (at an approximate depth of 2 ft to 3 ft bls) (Table 24). Three of the 11 VOCs (TCE,
1,1,1-trichloroethane [TCA], and chlorobenzene) were detected in the subsurface building
structure material at concentrations that exceed their respective NYSDEC AWQSGVs
(Table 24). These VOC exceedances occurred in the sample collected from the east leaching
structure (LP-E) and the septic chamber (ST-1B) at TP-32, north of the former plating area in the

central portion of the Site.

SVOCs

Eleven SVOCs were detected in the subsurface building material at the east, center, and west

former leaching structures and at the former septic chamber (Table 25). These 11 SVQCs were
not detected in the subsurface building structure material at concentrations that exceed the

NYSDEC AWQSGVs (Table 25).

Metals

Twenty-two TAL metals (filtered and unfiltered) were detected in the subsurface building
structure maternal at the east, center, and west former leaching structures, at the former septic
chamber, and from the metal box at Test Pit 33 (Table 26). Six of the 22 metals were detected in
unfiltered samples at concentrations that exceed -the NYSDEC AWQSGVs (Table 26). These six
metals include iron, lead, magnesium, manganese, sodium, and thallium. Except for lead, these
six metals were also detected at concentrations that exceed the NYSDEC AWQSGVs in filtered

samples.

4.6 Groundwater Quality
This section presents the laboratory analytical results of the groundwater samples collected in
June/July 2001 from the 33 onsite monitoring wells (i.e., 23 new and 10 existing wells). The

results are presented by analyte for the entire Site. Please note that the discussion of the
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analytical results is focused on the comparison between the concentrations of the detected

constituents and the appropriate SCGs (i.e., whether an exceedance has occurred).

Additionally, the results are discussed with reference to three groundwater zones at the Site. The
Shallqw groundwater zone refers to the shallow wells that are screened from approximately § ft
_;_c;_ 18 ft bls (i.e., water table), while the intermediate groundwater zone refers to the intermediate
wells that are screened approximately at 30 ft to 50 ft bls. Lastly, the deep groundwater zone

refers to the deep wells screened at approximately 105 ft to 125 ft bls.

A brief overview of the groundwater sampling programs previously performed and those
implemented during the TWP and ST 1s provided below. Table 10 provides a summary of the
Hydropunch™/Geoprobe™/monitoring well designations, location, total depth of sampling point

or well, well screen interval, laboratory analysis, and drilling method.

The groundwater analytical results were also evaluated in the risk assessment to determine if the
results pose a potential risk to human health based on the intended future residential use of the

Site (see Section 7.0).

Overview

The purpose of the previous groundwater investigations was to characterize the groundwater
quality at the Site. Additionally, the groundwater quality characterized during the previous
investigations was only from the shallow groundwater zone. The results indicated that CVOCs
were present in the shallow groundwater zone at concenfrations that exceed the NYSDEC
AWQSGVs (see Section 2.3). Based on these results, an onsite groundwater quality
investigation was warranted to determine the horizontal and vertical extent of the CVOCs in

groundwater, which was implemented in phases during the IWP and S1.

During the TWP, eight monitoring wells were installed in the shallow groundwater zone
throughout the Site to further characterize groundwater quality. The groundwater results from
the eight monitoring wells plus two existing wells indicated that CVOCs were detected in the

shallow groundwater zone at concentrations that exceed the NYSDEC AWQSGVs (Table 3).

ROUX ASSOCIATES, INC. -62 - MBATTIOLY. 14/R L1 -16/9:04/1V



Additionally, the groundwater quality was characterized utilizing temporary wells at a depth (34
ft to 36 ft bls) deeper than the shallow monitoring wells in four locations distributed throughout
the Site to verify the absence of DNAPL. The groundwater quality results indicated that DNAPL
was not present {see Section 4.4), and that CVOCs were detected at concentrations that exceeded
the NYSDEC AWQSGVs in two of the four deeper groundwater samples (Table 3). Based on
these groundwater results, additional groundwater sampling was necessary to achieve the
groundwater investigation objective. Therefore, to keep the project on its expedited schedule
due to the property transfer, the additional groundwater samples were collected using the
Hydropunch™ method. This method permits the collection of discrete groundwater samples to
rapidly delineate the horizontal and vertical extent of the CVOCs in groundwater, to better locate

the wells/well screens, and to eliminate the need for additional well installation phases.

During the SI, Hydropunch™ groundwater samples were collected and analyzed from
Water-Quality Borings SB-31 through SB-50 (Plate 2). The results indicated that DNAPL,
where analyzed, was not present and CVOCs were detected at concentrations that exceeded the
NYSDEC AWQSGVs to a depth of 50 ft bls (Tables 3 and 27), which is the approximate depth
to the top of a silt/clay layer. Based on these results, additional Water Quality Borings SB-53
through SB-74 (Plate 2) were sampled to complete the horizontal and vertical delineation
(ie., deeper than 50 ft bls) of the CVOCs in groundwater. Additionally, several of the original
water quality borings (SB-32, SB-40, SB-41, SB-44, and SB-45) were sampled to vertically
delineate (i.¢., deeper than 50 £t bls) the CVOCs in those areas of the Site.

Please note that concurrent with the Hydropunch™ sampling, other types of samples
(¢.8., subsurface building structure material) were collected and analyzed. The analytical results
of these samples indicated that non-chlorinated VOCs were present in the subsurface at the Site.
Therefore, the groundwater samples collected from Water Quality Borings SB-32, SB-40,
SB-41, SB-44, SB-45, SB-64, SB-66, SB-67, SB-68, SB-71, SB-72 and SB-74 were then
analyzed for the full list of VOCs in accordance with the USEPA Method 8260,

The additional Hydropunch™ sampling results (Table 3) indicated that CVOCs were detected in
groundwater at concentrations that exceed the NYSDEC AWQSGVs in an area approximately
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one-third the size of the Site to a depth of approximately 125 ft bls. Plates 12 and 19 show the
Méeneraiized horizontal extent of the VOCs (1.e., TCE, PCE, and TCA, which are the predominant
VOCs detected) detected in the shallow and intermediate groundwater zones at concentrations
that exceed the NYSDEC AWQSGVs for the June/July 2001 monitoring well sampling round.
The generalized extent of VOCs determined utilizing the monitoring well sampling data is

similar to the horizontal extent determined utilizing the Hydropunch™ sampling data.

Plate 6 shows the estimated vertical extent of TCE detected in the shallow, intermediate, and
deep groundwater zones in several areas of the Site that exceed the NYSDEC AWQSGVs for the
monttoring well sampling round. Plate 7 shows the estimated vertical extent of PCE detected in
the shallow, intermediate, and deep groundwater zones in several areas of the Site that exceed
the NYSDEC AWQSGVs for the monitoring well sampling round, while Plate 20 shows the
same information for TCA. These results indicate that the estimated vertical extent of VOCs
detected in groundwater in the three zones at concentrations that exceed the NYSDEC
AWQSGVs for the monitoring well sampling round are similar to the estimated vertical extent of
VOCs based on the Hydropunch™ sampling results. A more detailed discussion regarding the

horizontal and vertical extent of the predominant VOCs in groundwater is provided below.

After the Hydropunch™ sampling results were evaluated, 23 monitoring wells were located and
installed (in addition to the 10 existing onsite wells) to demonstrate that the horizontal and
vertical extent of the VOCs was delineated, as well as other parameters sampled. All
groundwater samples were analyzed for VOCs, SVOCs, TAL metals (filtered and unfiltered),
CN, and PCBs. The analytical results from the monttoring well sampling event were used to
characterize the groundwater quality at the Site because the data is reproducible for future

monitoring events rather than the Hydropunch™ data, and are discussed betow,

4.6.1 YOCs

Thirteen VOCs were detected in groundwater from the shallow, intermediate, and deep zones at
the Site (Table 3). Seven of the 13 VOCs were detected in groundwater at concentrations that
exceed the NYSDEC AWQSGVs in the shallow and intermediate zones (Table 3). VOCs were
not detected in groundwater at concentrations that exceed the NYSDEC AWQSGVs in the deep
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zone at the Site (Table3). Additionally, the VOC concentrations detected in the deep
groundwater zone are equal to or less than 1 pg/l.. Methylene chloride was detected in the

laboratory blanks, and therefore, is not considered a Site-related contaminant.

TCE, PCE, and TCA were the predominant VOCs detected in groundwater at the Site. The
generalized horizontal extent of these three VOCs from the shallow and intermediate zones is
shown in Plates 12 through 19. The estimated vertical extent of these three VOCs in the shallow,

intermediate, and deep zones at the Site is shown in Plates 6, 7 and 20.

The predominant VOCs (i.e., TCE, PCE, and TCA) detected in groundwater at concentrations
that exceed the NYSDEC AWQSGVs are present in three overlapping plumes at the Site. Please
note that a plume is considered a three-dimensional body of groundwater that contains the VOC

constituent that exceeds a NYSDEC AWQSGV.

A description of the TCE, PCE, and TCA groundwater quality results is provided below.

TCE

TCE was detected in the shallow groundwater zone at concentrations that exceed its NYSDEC
AWQSGV of 5 pug/L at two isolated locations at the Site (Plate 14). The portion of the TCE
plume in the shallow zone is located as follows: 1) at Monitoring Well MW-28, and 2) at an area
of the Site that extends from approximately 20 ft south-southwest of the former septic chamber
southeastward approximately 330 ft to an area approximately 30 ft south of Monitoring Well
MW-2 near the south property boundary. The latter TCE plume is approximately 170 ft wide, at
its widest portion. The highest TCE concentration in the shallow groundwater zone was detected

at Monitoring Well MW-318 (100 pg/L) (Plate 14).

TCE was also detected in the intermediate groundwater zone at concentrations that exceed its
NYSDEC AWQSGV at the Site (Plate 15). The portion of the TCE plume in the intermediate
zone 1s present in an area approximately one-third the size of the Site that extends from
approximately 40 ft southwest of the Monitoring Well MW-23 well cluster southward to the
south property boundary. Laterally, this portion of the TCE plume extends from approximately
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20 ft west of the Monitoring Well MW-29 well cluster on the east side of the Site to the western
edge of the Site, at its widest portion. The highest TCE concentration in the intermediate

groundwater zone was detected at Monitoring Well MW-351 (5,500 pg/L) (Plate 15).

TCE was detected in only one groundwater sample (MW-35D at an estimated concentration of
0.3 pg/l) from the deep groundwater zone at the Site (Table3). However, the reported
concentration of TCE in this sample was detected below its NYSDEC AWQSGV.

The TCE plume is continuous between the shallow and intermediate zones. The estimated
vertical extent of TCE detected in groundwater at several areas of the Site is shown in Plate 6.
As shown in this plate, the estimated vertical extent of TCE detected in groundwater at
concentrations that exceed the NYSDEC AWQSGVs has been delineated to an approximate
maximum depth of 93 fi bis.

PCE

PCE was detected in the shallow groundwater zone at concentrations that exceed its NYSDEC
AWQSGV of 5 ug/L at two isolated locations at the Site (Plate 16). The portion of the PCE
plume in the shallow zone is located as follows: 1) at Monitoring Wells MW-27 and MW-28,
and 2) at an area of the Site that extends froin the area approximately 10 ft south of the former
north wall of former Building 1 approximately 190 ft southward to the area approximately 20 ft
northeast of the Monitoring Well MW-2 well cluster near the south property boundary. The
latter PCE plume is approximately 135 ft wide, at its widest portion. The highest PCE

concentration in the shallow groundwater zone was detected at Monitoring Well MW-318

(100 pg/L).

PCE was also detected in the intermediate groundwater zone at concentrations that exceed its
NYSDEC AWQSGYV at the Site (Plate 17). The portion of the PCE plume in the intermediate
zone is present in an area that extends from approximately 60 ft northwest of the Monitoring
Well MW-31 well cluster southward to the south property boundary. Lateraily, this portion of
the PCE plume is approximately 115 ft wide, at its widest portion. The highest PCE
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concentration in the intermediate groundwater zone was detected at Monitoring Well MW-21

(22 pg/L).

PCE was not detected in the deep groundwater zone at the Site (Table 3).

The PCE plume is continuous between the shallow and intermediate zones. The estimated
vertical extent of PCE detected in groundwater at several areas of the Site is shown in Plate 7.
As shown in Plate 7, the estimated vertical extent of PCE has been delineated to an approximate

maximum depth of 83 ft bls.

TCA

TCA was detected in the shallow groundwater zone at concentrations that exceed its NYSDEC
AWQSGV of 5 pg/L at two isolated locations at the Site (Plate 18). The portion of the TCA
plume in the shallow zone is located as follows: 1) at Monitoring Well 328, located in the
northeastern portion of the Site, and 2) at Monitoring Well MW-318, located in the eastern
portion of former Building 1. The highest TCA concentration in the shallow groundwater zone

was detected at Monitoring Well MW-318 (52 nug/L).

TCA was also detected in the intermediate groundwater zone at concentrations that exceed its
NYSDEC AWQSGV at the Site (Plate 19). This portion of the TCA plume is present in an area
that extends from approximately 40 ft north of the Monitoring Well MW-31 well cluster
southward to the south property boundary. Laterally, this portion of the TCA plume is
approximately 105 ft wide, at its widest portion. The highest TCA concentration in the

intermediate groundwater zone was detected at Monitoring Well MW-21 (68 ug/L).

TCA was not detected in the deep groundwater zone at the Site (Table 3).

The TCA plume is continuous between the shallow and intermediate zones. The estimated
vertical extent of TCA detected in groundwater in several areas of the Site is shown in Plate 20.

As shown in Plate 20, the estimated vertical extent of TCA has been delincated to an

approximate maximum depth of 87 ft bls.
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4.6.1.1 TCE, PCE, and TCA Degradation Products

As discussed earlier, the predominant VOCs detected in groundwater that exceed the NYSDEC
AWQSGVs are TCE, PCE, and TCA. These compounds can be degraded by chemical and
biological processes in the subsurface to form daughter products such as 1,2 DCE, 1,1 DCE, 1,1
DCA, and vinyl chloride (VC). VOCs are typically degraded by reductive dechlorination {or
dehalogenation) mechanisms in natural anaerobic (oxygen-poor) enviromments. Reductive
dechlorination involves the sequential removal of a chlorine atom from the VOC, while
substituting with a hydrogen atom. The degradation sequences for TCE, PCE and TCA are

presented below:
« TCE — 1,2 DCE —» VC — ethene— ethane —» carbon dioxide and water;
« PCE — TCE — 1,2 DCE - VC — ethene— ethane — carbon dioxide and water; and

« TCA — 1,1 DCA —» Chloroethane —» ethane — carbon dioxide and water.

TCE, PCE, and TCA degradation products (such as 1,2 DCE, 1,1 DCA, and VC) have been
detected in groundwater from the shallow and intermediate zones at the Site (Table 3), indicating
that natural reductive dechlorination is occurring. The degradation products were predominantly
detected in the intermediate zone rather than the shallow zone. This is most likely a result of
favorable biogeochemical conditions (anaerobic) in the intermediate zone groundwater for

reductive dechlorination to ocecur.

The biogeochemical parameters (dissolved oxygen [DO} in mg/L and oxidation-reduction
potential {ORP] in millivolts [mV] measured in the field during the recent monitoring well
sampling event (Appendix G) indicate that the intermediate zone is more reducing (anaerobic)
than the shallow zone (aerobic). The DO measured in the intermediate zone ranged from 0.0
mg/L in MW-341 to 0.67 mg/L in MW-30I as compared to 0.45 mg/L in MW-2 to 8.61 mg/L in
MW-27 in the shallow zone. The ORP measured in the intermediate zone ranged from 124 mV
in MW-301 to —126 mV in MW-341 as compared to 70 mV in MW-33S to 284 mV in MW-23 in

the shallow zone.
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The degradation of 1,2 DCE to VC, and the degradation of VC to ethene, gencrally requires
much more strongly reducing conditions in groundwater (typically in the range of -200 to -400
mV) than do the initial degradation steps. The more highly chlorinated compounds are most
susceptible to reductive dechlorination because of their higher state of oxidation
(McCarty, 1995). The intermediate zone is not reducing enough (i.e., the ORP is not negative
enough} to allow for the complete degradation to occur, however, an accumulation of some of
the less oxidized daughter products has been observed (such as the accumulation of 1,2 DCE and
VC in MW-34I). As a result, the ORP of the groundwater system is dependent on and can

influence the specific reductive dechlorination processes (Wiedemeier, 1996).

4.6.2 SVOCs/BNs

Eleven SVOCs/BNs were detected in groundwater from the shallow, intermediate, and deep
groundwater zones at the Site (Table 7). None of the 11 SVOCs/BNs were detected in
groundwater at concentrations that exceed the NYSDEC AWQSGVs (Table 7). Two of the 11
SVOCs, bis(2-ethylhexyl)phthalate and di-n-butylphthalate, were detected in the laboratory
blanks, and therefore, are not considered Site-related contaminants. In general, the SVOCs/BNs
were detected at a concentration equal to or less than | pg/L. Additionally, no SVOCs/BNs were
detected in groundwater at the former UST Area at TP-9 (Table 28).

4.6.3 TAL Metals

Twenty-two TAL metals plus hexavalent chromium were detected in unfiltered groundwater
from the shallow, intermediate, and deep zones at the, Site (Table 8). Nine of the 22 metals were
detected in unfiltered groundwater at concentrations that exceed the NYSDEC AWQSGVs. |
These nine metals include antimony, beryllium, chromium, iron, lead, magnesium, manganese,

nickel, and sodium. Twenty TAL metals were detected in filtered groundwater from the shallow,

intermediate, and deep zones at the Site (Table 8). Six of the 20 metals were detected in filtered

groundwater at concentrations that exceed the NYSDEC AWQSGVs. These six metals include

antimony, chromium, iron, magnesium, manganese, and sodium.
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In general, the metals groundwater quality data indicates:

+ that the number of metals detected in shallow unfiltered or filtered groundwater
monitoring wells was slightly greater in number than those detected in the intermediate
and deep groundwater zones;

» that no clear trend was present regarding the level of the metals concentrations between
shallow, intermediate, and deep groundwater zones; and

s that the level of metals concentrations in the unfiltered groundwater was higher than in
the filtered groundwater. This result indicates that suspended particles (e.g., silt) were
present in the unfiltered groundwater samples. Metals tend to sorb onto these particles,
and the results of such analysis can be skewed (i.e., level of concentration increased)
because of the presence of the suspended silt in the sample. Please note that the wells are
screened mn geologic units that either contain abundant silt or are comprised of silt.

As stated above, antimony, chromium, iron, magnesium, manganese, and sodium were the only
metals detected in filtered groundwater at concentrations that exceed the NYSDEC AWQSGVs
from the shallow, intermediate, and deep zones at the Site. Iron, magnesium, manganese, and
sodium are metals that commonly occur in Long Island groundwater, and therefore, these metals
ar¢ not considered representative of Site-related impacts (Buxton, 1981). Additionally, the level
of concentrations of these four metals in the upgradient portion of the Site is similar to those in
the downgradient portion of the Site. The antimony exceedance is considered anomalous
“because it was not detected in the corresponding unfiltered (i.e., total antimony concentration)

groundwater sample.

Chromium was detected in unfiltered groundwater at concentrations that exceed its NYSDEC
. AWQSGVY of 50 pg/L in the shallow groundwater zone at MW-2, MW-25, MW-29S, MW-318,
and MW-328 and in the deep groundwater zone at MW-34D (Table 8). However, the reported
concentrations of this metal in filtered groundwater were not detected above the NYSDEC
AWQSGVs in Monitoring Wells MW-2, MW-25, MW-32S, and MW-34D. Chromium was
detected in the remaining wells (MW-29S and MW-318S) above the NYSDEC AWQSGVs in

filtered groundwater in the eastern portion of former Building 1.

4.6.4 Cyanide
Cyanide was detected in unfiltered groundwater in the shallow zone at a concentration that

exceeds its NYSDEC AWQSGYV of 200 pg/L in only one monitoring welt (MW-28) at 209 pg/LL
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(Table 8). In accordance with the IWP, cyanide was not analyzed in filtered groundwater during

the June/July sampling round.

4.6.5 PCBs

PCBs were not detected in the shallow, intermediate or deep groundwater zones (Table 29).

4.7 Soil Gas Survey

Fifteen VOCs were detected in soil gas at the four locations of the Site where the highest
concentrations of VOCs were previously detected in groundwater at the water table (Table 30).
The VOCs detected include benzene, bromomethane, bromodichloromethane, carbon disulfide,
carbon tetrachloride, chloroform, 1,1-dichlorocthene, chloromethane, ethylbenzene, methylene
chloride, styrene, PCE, TCE, toluene, and xylenes. In general, VOCs were detected at both the
3ft and 6 ft depth intervals at each sampling location. The highest VOC concentration
consistently detected in soil gas regardless of sample depth is TCE. The soil gas data indicates

that the total VOC concentrations at 3 ft bls are marginally greater than those at 6 ft bls.

The soil gas data indicates that the locations where the highest concentrations of VOCs were
detected are the same locations where the highest concentrations of total VOCs were detected in
groundwater at the water table. The significance of the soil gas results (i.e., the level of

concentrations) was evaluated as part of the risk assessment (see Section 7.0).
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5.0 REMEDIAL ACTIONS

This section presents a description of several remedial actions (i.e., excavation and off-site
disposal) implemented by Roux Associates’ affiliated engineering firm, Remedjal Engineering,
P.C., during the SI for selected subsurface building structure material. A description of the
characterization of these excavated materials, the volume of material excavated, management of
these materials while onsite, and the offsite disposal information is also provided below.
Additionally, information regarding other investigation-derived wastes (i.e., decontamination,

development, and purge water) is also provided below.

The subsurface building structure material excavated for offsite disposal included a portion of

the wood debris, and all of the green material and elemental mercury identified at the Site.
The wood debris, green material, and elemental mercury were characterized (total concentrations
and/or using the TCLP) prior to offsite disposal for one or more of the following parameters:

VOCs, SVOCs, metals, PCBs, pH, TPH, corrosivity, ignitability and reactivity.

Wood Debris Excavation and Disposal

The black stained wood debris identified in the concrete structure of the former plating area (Test
Pit TP-16) was excavated and placed into 11 onsite 20 cubic yard roll-off containers,
characterized, and disposed offsite accordingly (Plate 3). The roll-off containers were covered
with a plastic tarp, and placed along the southern property boundary. No post-excavation
samples were collected because the wood debris was contained within a concrete structure,

which was identified to be intact (e.g., no visible cracks) during a field inspection.

Based on its characterization, the wood debris was determined to be non-hazardous. The 11
roll-off containers were transported by Maumee Express, Piscataway, New Jersey (3 roll-offs)
and by Freehold Cartage, Freehold, New Jersey (8 roll-offs), and disposed at the Soil Safe, Inc.
facility in Salem, New Jersey. This facility will recycle the wood material to be placed into an
asphalt cold patch. A total of 118 tons of the wood debris were disposed. The characterization

data and disposal documentation is provided in Appendix K.
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Green Material Excavation and Disposal

The green material identified at Test Pit TP-16 at the former plating area and the pipes
containing the green material at Test Pits TP-21 and TP-23 was excavated and placed into three
20 cubic yard roll-off containers, characterized, and disposed offsite accordingly (Plate 3). Prior
to disposal, the roll-off containers were covered with a plastic tarp, and placed along the southern

property boundary.

Post-excavation samples were collected from the sidewalls and bottom of the excavation at
TP-16 and from the bottom of the excavations at TP-21 and TP-23. The post-excavation sample
results (sidewall and bottom) at TP-16 indicate that VOCs were not detected at concentrations
that exceed the NYSDEC RSCOs (Table 15). Six TAL metals (beryllium, cadmium, chromium,
iron, nickel, and zinc) were detected in the post-excavation samples at concentrations that exceed
the NYSDEC RSCOs (Table 19). Cadmium, chromium, and zinc were also detected above their
respective Eastern USA Background Concentrations. The significance of these metals

concentrations was addressed in the risk assessment (see Section 8.0).

The post-excavation sample results (bottom samples from beneath the open pipe ends) at TP-21
and TP-23 indicate that VOCs were not detected at concentrations that exceed the NYSDEC
RSCOs (Table 15). Nine metals (arsenic, cadmium, calcium, chromium, copper, iron,
magnesium, nickel, and zinc) were detected in the post-excavation samples at concentrations that
exceed the NYSDEC RSCOs (Table 19). Six of the nine metals (cadmium, calcium, chromium,
magnesium, mnickel, and zinc) were also detected above their respective Eastern USA
Background Concentrations. The significance of these metals concentrations was addressed in

the risk assessment (see Section 8.0).

Based on its characterization, the green material was determined to exceed its USEPA
Regulatory Level for chromium. The three roll-off containers were transported by Maumee
Express, Piscataway, New Jersey, and disposed at the Casie Pro-Tank, Inc. facility in Vineland,
New Jersey. This facility will thermally treat the green material, render the remains

non-hazardous, and then be placed in a Subtitle D landfill. A total of 52.5 tons of the green
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material were disposed. The characterization data and disposal documentation are provided in

Appendix K.

Elemental Mercury Excavation and Disposal

The elemental mercury, mixed with green material and typical Site fill material, identified in the
manhole along the eastern portion of the Site at Test Pit TP-23 (Plate 3) was excavated and
placed into five 55-gallon capacity DOT-approved drums, characterized, and disposed offsite
accordingly. Additionally, the sediment within the north and south pipes leading into the
manhole was removed (i.e., approximately 5 ft into the pipes from the manhole). Please note
that the elemental mercury was not observed in the sediment removed from the pipes. After the
elemental mercury was removed, an inspection of the manhole was performed. The results of
the inspection indicated that the manholes’ structural integrity was intact (e.g., no visible cracks),
and therefore, no post-excavation samples were collected for analysis below the base of the
manhole. Groundwater samples were collected for analysis adjacent to the manhole on the
downgradient side and further downgradient (i.e., approximately 60 ft downgradient from the

manhole). The results indicate that mercury was not detected in groundwater.

The five 55-gallon capacity drums containing the elemental mercury, mixed with green material
and typical Site fill material, were transported by Casie Pro-Tank, Vineland, New Jersey, and
disposed at Casie’s facility. This facility will thermally remove the elemental mercury (i.e.,
retort) for recycling, and then thermally treat the green material as stated above. The

characterization data and disposal documentation are provided in Appendix K.

Decontamination/Development/Purge Water

Water from equipment decontamination, well development, and purging during sampling were
containerized in two 10,000-gallon holding tanks. All decontamination, development, and purge
water from monitoring wells located within the area of the Site where groundwater was known to
contain impacts that exceed an SCG was placed in one tank (designated as Tank 1). All
decontamination, development, and purge water from monitoring wells located outside the area

of the Site with known groundwater impacts was placed in a second tank (designated as Tank 2).
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The water in each tank was charactenized for VOCs, SVOCs, Resource Conservation and
Recovery Act (RCRA) metals, Total Suspended Solids (TSS), PCBs, TPH, corrosivity, reactivity
and igmitability. The water contained in Tank 1 contained levels of Site-related impacts that
exceed the SCGs, and was disposed offsite.  The water in this tank was pumped into a
transportation truck by Clean Water of New York, Inc., Staten Island, New York, and disposed at
the Clean Water facility. A total of 6,350 gallons of decontamination, development, and purge
water were disposed. This facility will treat the water for recycling. The characterization data

and disposal documentation are provided in Appendix K.

The water contained in Tank 2 (approximately 2,000 gallons) was determined to not exceed the
SCGs (i.e., it was considered clean) and was, based on the NYSDEC verbal approval, recharged
to the ground in the east-central portion of the Site. The characterization data are provided in

Appendix K.
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6.0 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS

Consistent with the National Contingency Plan (NCP) (USEPA, 1990) and the “CERCLA
Compliance with Other Laws Manual” (USEPA, 1988), applicable or relevant and appropriate
requirements (ARARs) have been identified for the Site. Site characterization data obtained
during the IWP and SI were used to identify potential chemical-specific, action-specific, and
location-specific ARARs. Continued development of ARARs will be performed and provided in
the Remedial Action Work Plan (RAWP).

In the following sections, an overview of ARARs is presented, the procedure used to

identify ARARs is outlined, and ARARs that are Site-specific are presented.

6.1 Definition and Overview of ARARS
ARARs are defined as follows (40 CFR 300.5) (USEPA, 1990).

Applicable requirements are:

"Those cleanup standards, standards of control, and other substantive requirements,

criteria, or limitations, promulgated under federal environmental or state
environmental or facility siting laws that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumsiance
found at a Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA) site. Only those state standards that are identified by a state in a
timely manner and that are more stringent than federal requirements may be
applicable.”

It is important to note that the subject Site is under the auspices of the NYSDEC Voluntary
Cleanup Program, which excludes the ARAR process. The ARARs are provided in this report as

a means of completeness.

Relevant and appropriate requirements are:

"Those cleanup standards, standards of control, and other substantive requirements,
criteria, or limitations promulgated under federal environmental or state
environmental or facility siting laws thai, while not “applicable” to a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance
at a CERCLA site, address problems or situations sufficiently similar to those
encountered at the CERCLA site that their use is well suited to the particular site.
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Only those state standards that are identified in a timely manner and are more
stringent than federal requirements may be relevant and appropriate.”

The three different types of ARARs are:

1. Ambieni- or chemical-specific ARARs are health- or risk-based numerical values or
methodologies. Chemical-specific ARARs establish the amount or concentration of a
chemical that may be found in, or discharged to, the environment (USEPA, 1988);

2. Action-specific ARARs are usually technology- or activity-based requirements or
limitations on actions taken with respect to hazardous wastes (LUSEPA, 1988); and

3. Location-specific ARARSs set restrictions on the concentration of hazardous substances or
the conduct of activities based on the specific location of the site (USEPA, 1988).

The terms “standards, criteria, and guidelines” (SCGs) include both those of the state and those
of the United States to the extent that they are more stringent than those of the state
(6 NYCRR 375-1.10).

In New York State, remedy selection at State CERCLA-type sites must also conform to standards
and criteria that are generally applicable, consistently applied, and officially promulgated. The
cleanup program at such sites should be designed with consideration being given to guidance

determined, after the exercise of engineering judgment, to be applicable on a case-specific basis.

[n addition to ARARs/SCGs, to-be-considered materials (TBCs) are also identified as part of the
remedy selection process. TBCs are nonpromuigated advisones, criteria, or guidance developed by

Federal or State governments that may be useful in developing CERCLA remedies
(40 CFR 300.400{g][3]) (USEPA, 1990).

In connection with the RAWP, remedial action objectives will be established and will specify
contaminants and media of concern, potential exposure pathways, and remediation goals.
Initially, preliminary remediation goals will be determined based on readily available
information, such as chemical-specific ARARs or other reliable information. Final remediation
goals will be determined when the remedy is selected. Remediation goals establish acceptable
exposure levels that are protective of human health and the environment and are developed by

considerations listed below.
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» ARARs, if available, and the following factors:

For systemic toxicants, acceptable exposure levels shall represent concentrations to
which the human population can be exposed without adverse effect during a lifetime
or part of a lifetime, incorporating an adequate margin of safety;

For known or suspected carcinogens, acceptable exposure levels are generally
concentration [evels that represent an excess upper bound lifetime cancer risk to an
individual of between 10 and 10°°. The 10° risk level is used as the point of
departure for determining remediation goals for alternatives when ARARs are not
available or are not sufficiently protective because of the presence of multiple
contaminants at a site or multiple pathways of exposure;

Factors related to technical limitations such as detection/quantitation limits for
contaminants;

Factors related to uncertainty;

Other pertinent information (40 CFR 300.430[e][2][i][A][] through 5]) (USEPA,
1990);

Maximum Contaminant Level Goals (MCLGs) set at levels above zero are to be
attained by remedial actions for groundwater or surface waters that are current or
potential sources of drinking water, where MCLGs are relevant and appropriate under
the circumstances of the release based on the factors in 40 CFR 300.400(g}2). If an
MCLG is determined not to be relevant and appropniate, or if an MCLG 1s set at a
level of zero, the corresponding Maximum Contaminant Level (MCL) shall be
attained where relevant and appropriate to the circumstances of the release based on
the factors in 40 CFR 300.400(g)(2) (USEPA, 1990,

In cases involving multiple contaminants or pathways where attainment of chemical-
specific ARARs would result in cumulative risk in excess of 10™, criteria listed at 40
CFR 300.430(c}2)(1)(A) (USEPA, 1990) may be considered when determining the
cleanup level to be attained;

Water quality criteria established under Sections 303 or 304 of the Clean Water Act
are to be attained where relevant and appropriate under the circumstances of the
release;

An alternate concentration limit may be established in accordance with CERCLA
Section 121(d)(2)(BX11); and

Environmental evaluations are to be conducted to assess threats to the environment,
especially sensitive habitats and critical habitats of species protected under the
Endangered Species Act (40 CFR 300.430{e][2][1][B through GJ) (USEPA, 1990).
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6.2 Procedure for Identifving ARARS
The process of identifying potential ARARs/SCGs and TBCs consisted of the following

activities.

Pertinent facts concerning the chemicals detected in Site media were identified.
Federal regulations and State SCGs were reviewed to identify potential ARARs.

The “CERCLA Compliance with Other Laws Manual” (USEPA, 1988) was reviewed for
lists of all potential chemical- and location-specific Federal ARARs. Requirements
contained in these lists, together with any requirements promulgated subsequent to the
issuance of the “CERCLA Compliance with Other Laws Manual” were considered
during the identification of potential Federal chemical- and location-specific ARARs for
the Site. The list of potential State ARARs, together with any requirements promulgated
subsequent to the publication date of the list, were considered during the identification of
potential State chemical- and location-specific ARARs for the Site. :

Provisions of each potential ARAR were reviewed to obtain pertinent information,
including the following:

substances regulated by the requirement;

types of facilities regulated by the requirement;

i

locations regulated by the requirement; and

persons or entities regulated or affected by the requirement.

The concentrations of contaminants detected in on-Site media and facts concerning the
type and location of facility were compared to the provisions of the identified potential
ARARs/SCGs. If all pertinent provisions for a requirement were met, the requirement
was deemed applicable. If all pertinent provisions for a requirement were not met, the
following comparison of Site-specific factors was made to determine if a requirement
was both relevant and appropriate:

- the purpose of the requirement and the purpose of the action at the Site;

- the medium regulated or affected by the requirement and the medium contaminated or
affected at the Site;

- the substances regulated by the requirement and the substances found at the Site;
- the type of place regulated and the type of place affected by the release;

- the type and size of structure or facility regulated and the type and size of structure or
facility affected by the release; and
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- any consideration of use or potential use of affected resources in the requirement and
the use or potential use cf the affected resource at the Site (40 CFR 300.400 [g] [2]
[1 through 111 and vi through viii]) (USEPA, 1990).

A requirement may have been determined to be potentially relevant because it closely matched
the Site on some of the factors listed above, but may have been determined to be not appropriate
because Site circumstances differed significantly on other key factors. Portions of a requirement

may be relevant and appropriate even if a requirement in its entirety is not (USEPA, 1988).

In addition to ARARs/SCGs, TBCs were also identified from the list contained in the “CERCLA
Compliance with Other Laws Manual” (USEPA, 1988), as well as from TBCs issued after
publication of the “CERCLA Compliance with Other Laws Manual."

6.3 Potential Chemical-Specific ARARs/SCGs and TBCs

The data developed during the TWP and SI was used to further define the potential chemical-
specific ARARs/SCGs and TBCs for cach medium listed in this report. The chemical specific
ARARs/SCGs and TBCs for soil, groundwater, subsurface building structure material, and soil

gas are discussed below.

6.3.1 Soil

The NYSDEC Recommended Soil Cleanup Objectives (RSCOs) are described in the Technical
and Administrative Guidance Memorandum (TAGM) No. 4046, Determination of Soil Cleanup
Objectives and Cleanup Levels, dated January 1994, which was amended in a memorandum
dated August 2001 to include compounds that were identified in the NYSDEC STARS
Memo #1. The ARARs/SCGs used to evaluate the soil data from the ITWP and the ST are the
RSCOs. The RSCOs are provided in the soil analytical data tables.

The USEPA Risk Based Concentrations (RBCs) are used for chemical screening during baseline
risk assessment. As discussed in Section 7.1.1, the USEPA RBCs are utilized for soil screening
criteria.  Although the NYSDEC has developed RSCQOs, the RSCOs are not risk-based
concentrations and have no application to screening for potential risks from soil exposure at a

residential site.
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6.3.2 Groundwater

Pursuant to the New York Environmental Conservation Law, Article 17, 1t is declared to be
public policy of the State of New York to maintain reasonable standards to safeguard the waters
of the state from pollution by preventing any new pollution and abating existing pollution to

protect public health and permit management of the groundwater for its best usage.

The New York Public Water Supply Regulations (10 NYCRR 5-1) regulate the water systems
within the state that supply drinking water that may affect public health. This regulation sets
Maximum Contaminant Levels (MCLs) or MCL Goals (MCLGs) for select norganic and
organic constituents listed under the federal regulations (40 CFR 141.11 through 141.91 and
143.3). The NCP requires that where relevant and appropriate under the circumstances of the
release, non-zero MCLGs and MCLs are to be attained for remedial actions for groundwater that
is currently or a potential source of drinking water (300 CFR 430[e][2](i}[b and c})
(USEPA, 1990). MCLs and MCLGs are considered potentially relevant and appropriate

requirements.

New York State water classifications and quality standards for groundwater are the maximum
allowable concentrations which may be tolerated without creating a threat to human health, or
which would otherwise render the groundwater unsuitable for its intended best usage
(6 NYCRR 700-704). Ambient Water Quality Standards and Guidance Values (AWQSGVs) for
toxic and non-conventional pollutants are presented in the NYSDEC Division of Water
Technical and Operational Guidance Series (TOGS) (1.1.1). The authority for these values is
derived from Article 17 of the Environmental Conservation Law and 6 NYCRR Parts 700
through 705, Water Quality Regulations. The standards and guidance values are the maximum
allowable concentrations that may be tolerated to protect human health and drinking water
sources and are referenced to protect the best usage of the water body as specified by the water
classifications at the location of the discharge and at locations that may be affected by such

discharge. The AWQSGVSs are provided in the groundwater analytical data tables.

The groundwater at the Site is classified as GA (fresh groundwater). Fresh groundwater 1s
defined as having chloride concentrations less than or equal to 250 mg/1 or total dissolved solids

(TDS) less than or equal to 1,000 mg/L (6 NYCRR Part 700.1). The GA classification 1s
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intended for groundwater that is considered suitable for drinking in its natural state, but may
require treatment to improve quality related to natural conditions. The NYSDEC Water Quality
Standards for GA groundwater are considered applicable due to the media and type of substances
detected at the Site. All groundwater samples were compared to the Class GA ambient water

quality standards.

6.3.3 Subsurface Building Structure Material
As discussed previously, the subsurface building structure material is comprised of impacted
solid and liquid material associated with identified subsurface structures. It should be noted that

the solid and liquid material is not classified as soil or groundwater, respectively.

There are no specific ARARs/SCGs for solid subsurface building structure material that will be
left in place. As a conservative approach, due to the intended future use of the Site as a
residential development, the NYSDEC RSCOs have been used to evaluate the subsurface

building structure solid material data.

Similarly, there are no specific ARARs/SCGs for evaluating subsurface building structure liquid
material data. Therefore, as a conservative approach the NYSDEC AWQSGVs (TOGS 1.1.1)
will be used to evaluate the subsurface building structure liquid material data. As discussed
previously, the AWQSGVs are the maximum allowable concentrations that may be tolerated to
protect human health and drinking water sources and are referenced to protect the best usage of
the water body as specified by the water classifications at the location of the discharge and at

locations that may be affected by such discharge.

6.3.4 Soil Gas
There are no local, state, or federal regulatory SCGs used to evaluate soil gas data. However, for
risk assessment purposes, the NYSDEC Ambient Annual-averaged-based Guideline
Concentrations (AGCs) are utilized as screening criteria during baseline risk assessment as a
measure of determining the long-term exposure of contaminants. As discussed in Section 7.0,
these guidelines were developed to protect human health and the environment from effects that

may be associated with long-term exposure to contaminants.
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6.4 Potential Action-Specific ARARs/SCGs and TBCs
The action-specific ARARs/SCGs will be developed in the RAWP where remedial action
objectives (RAOQs), general response actions (GRAs) and remedial altermatives will be

developed.

6.5 Potential Location—Specific ARARS/SCGs and TBCs

The NYSDEC Division of Water TOGS (2.1.3) Primary and Principal Aquifer Determinations
provides provisions regarding determination of whether an aquifer is considered a Primary Water
Supply Aquifer or a Principal Aquifer. This guidance 1s considered relevant and potentially

appropriate since the Port Washington Aquifer is classified as a Primary Water Supply aquifer.

The Federal Floodplain Management Act (16 USC 661 et seq.) evaluates adverse effects
associated with direct and indirect development of a floodplain. This act 1s considered
potentially relevant and appropriate for future use, including potential remediation and
redevelopment of the Site. This regulation is considered applicable since the Site is located

within the 100-year floodplain.

The EPA regulation for the Statement of Procedures on Floodplain Management and Wetlands
Protection (40 CFR 6 Appendix A) carries out the provisions of Executive Order 11988
(Floodplain Management), which requires action to avoid adverse effects, minimize potential
harm, and restore and preserve natural floodplains. This regulation is considered applicable

since the Site 1s located within the 100-year floodplain.

EPA regulation 40 CFR 264.18 states location standards for owners and operators of hazardous
waste treatment, storage, and disposal facilities within a 100-year floodplain must be designed,
constructed, operated and maintained to prevent washout of any hazardous waste by a 100-year
flood. This regulation is considered applicable since the Site is located within the 100-year

floodplam.

The Coastal Zone Management Act (16 USC 1451 et seq.) provides provisions regarding land
use in a coastal zone and the uses of adjacent lands that drain into the coastal zone that may

significantly affect the quality of coastal waters and efforts to control coastal water pollution
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from land activities and requires activities to be conducted in a manner consistent with approved
State management programs. This regulation is considered potentially appropriate since the Site

1s located in a coastal area along Manhasset Bay.
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7.0 RISK ASSESSMENT

The purpose of the human health risk assessment (RA) is to evaluate whether residual
concentrations of VOCs, SVOCs, TAL metals, and cyanide in soil, groundwater, soil gas, and
material from within subsurface building structures could pose a potential risk to future receptors

at the Site.

The RA was prepared based on guidelines provided by the USEPA in, “Risk Assessment
Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part A) Interim Final”
(RAGS) (USEPA, 1989) and supplemental guidance documents pertaining to RAGS. The
proposed future land use of this Site 1s for residential purposes; therefore, the USEPA
recommends that a conservative health protective approach be adopted that includes
consideration of increased potential risk from chemical exposures due to behavior patterns that
are consistent with the intended land use. Higher sensitivities to be considered include children
in contact with soil and persons who derive some of their diet from homegrown produce. Data
used in the development of exposure estimates were obtained from monitoring events
mmplemented in accordance with the Investigation Work Plan (IWP) and the Site Investigation

(SD).

In accordance with the USEPA guidelines, the RA used a stepped approach for evaluating the
potential future risks for each exposure scenario. First, chemicals with a frequency of detection
of less than 5 percent in each medium were eliminated from further evaluation. Secondly, the
concentrations of detected chemicals retained from the first step were compared to appropriate
published screening criteria. The site-related constituents that were retained by the screening
(i.e., constituents with one or more concentrations that exceed the screening criteria) were
subjected to a rigorous evaluation using USEPA algorithms to calculate the potential risk to
assumed receptors. The calculated risks were then compared to USEPA recommended risk
values (i.e., hazard quotients [HQs] for noncarcinogenic chemicals, and Incremental Lifetime

Cancer Risks [ILCRs] for carcinogenic chemicals).

The RA is presented in its entirety in Appendix H; the following is a brief description of the
methodology, which includes the data evaluation, and the development of potential pathways of

exposure. Following the methodology is a summary of potential risk estimates for Site-related
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receptors and activities, a brief analysis of the uncertainties associated with these estimates, and

conclusions.

7.1 Methodology
The initial step in the RA was to consolidate the data into a format suitable for conducting the
RA, and to identify which chemicals, if any, are Site-specific chemicals of potential concern

(COPCs) in the environmental media.

7.1.1 Selection of Chemicals of Potential Concern

Media analyzed at the Site include soil, groundwater, materials from within subsurface building
structures (as defined in Section 4.5.1 of the SIRR), and soil gas. Selection of COPCs in
environmental media present at the Site was based on both the frequency of detection of each
chemical in each medium and a screening methodology comparing Site concentrations to
relevant criteria. Furthermore, the few liquid samples that were obtained from within subsurface
structures were not considered as part of Site-wide groundwater. This was primarily due to the
different sampling collection method (i.e., grab) and the limited number of samples collected. In
addition, because there were no apparent differences between the concentration levels or analytes
detected in these grab samples and those collected from the monitoring wells, the results of the
liquid sample analysis were incorporated into the RA by default. Therefore, only the analytical
data associated with the July 2001 groundwater samples collected from monitoring wells were

used in the RA.,

In accordance with USEPA guidelines, chemicals with a frequency of detection of 5 percent or
less in all samples within a given medium were eliminated from further consideration in the RA
(USEPA, 1989). The maximum concentrations of the remaining chemicals were compared to
media-specific screening criteria. These media-specific screening criteria were the risk-based
concentrations (RBCs) developed by Region III of the USEPA (1993, 2001a) for soil and solid
subsurface structure materials, and the NYSDEC Ambient Water Quality Standards and
Guidance Values (AWQSGVs) (NYSDEC, 2000) for groundwater, and Annual Guideline
Concentrations (AGCs) (NYSDEC, 1997) for the soil gas. The guidance from USEPA Region
[T was used because Region II of the USEPA has not issued specific RA guidance, but instead

recognizes the Region [II guidance documents.
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Although the NYSDEC has developed RSCOs for soil, these are not necessarily risk-based
concentrations. Of the 34 organic constituents identified in soil and retained as COPCs for risk-
based screening using the RBCs only four of them have RSCOs that were actually based on
direct risk criteria. Of these four constituents, three are PAHs (benzo[a]anthracene,
benzo[a]pyrene and dibenzo[a,hfanthracene) that were retained for detailed analysis in the risk
assessment using the Region III RBCs (USEPA, 2001) and would similarly have been retained if
RSCOs had been used. The fourth constituent was bis(2-ethylhexyl)phthalate, which was not
retained as a COPC using the Region IIT RBC and also would not have been retained using the
appropriate RSCO. This demonstrates a good correlation between the RBCs and true risk-based
RSCOs.

Of the remaining 30 counstituents, 18 of them have RSCOQOs that were based on values developed
for transfer of the constituent to groundwater and for the other 12 chemicals there was either no
RSCO available or the derivation of the value was not evident. Thus, the majority of the
available RSCOs were developed to be protective of groundwater quality, and consequently have

no application to screening for potential risks from soil exposure at a residential site.

In contrast, the residential RBCs have been developed by USEPA Region 111 to provide a risk-
based screening tool specifically for potential exposure to soil. Thus, the use of the RBCs

provides a better and more consistent mechanism for screening for COPCs than the RSCOs.

If the maximum concentration of a chemical exceeded its respective screening criteria (or if no
criteria exists for a given chemical), that compound was retained for further evaluation in the

RA.

7.1.1.1 Soil

Surface soil, defined as the soil horizon from ground surface to 2 ft below land surface (bls), can
theoretically be encountered as fugitive dusts, through direct contact during typical playground
activities, or while gardening or performing other types of yard work. The surface soil samples
collected were analyzed for VOCs, SVOCs and TAL metals. Additional samples were collected
in the 0 to 2 inches bls depth interval and analyzed for VOCs and TAL metals.
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Subsurface soil could potentially be encountered as a result of deep soil moving activities, such
as digging associated with limited construction or installation of utility lines. The subsurface soil
samples were collected at discrete horizons within the 0 to 12-ft depth interval and were

analyzed for VOCs, SVOCs and TAL metals.

Based upon the toxicity screening described above (see Section 7.1.1), six chemicals were
selected as COPCs. The COPCs include five polynuclear aromatic hydrocarbons (PAHs) and

arsenic, and are indicated by an asterisk in Table H-1.

7.1.1.2 Groundwater
Three possible exposure pathways were initially considered for exposure to groundwater. Based

on the intended use of the property for residential purposes these pathways included:
« exposure to groundwater drawn from an irngation well;

» exposure fo vapors migrating from groundwater into the enclosed spaces of residential
buildings; and

» direct contact with groundwater by construction workers.

During the course of the Site investigation, it was observed that deeper (intermediate zone)
monitoring wells provided a maximum flow rate of approximately 1 gallon per minute, while the
shallow wells had a flow rate of 3 to 5 gallons per minute. While it is theoretically possible that
irrigation wells could be installed, from a practical standpoint the likelihood of even one
irrigation well being installed is minimal because the rate of water production is relatively low.
Reasonably priced city water will be provided to each proposed residence such that installation
of an irrigation well is highly unlikely. Additionally, the proposed plot size of the future
residences is small (the size of the front yard is proposed to be approximately 20 ft by 20 fi,
while the size of the back yard is proposed to be approximately 40 ft by 35 fi), therefore, the
installation and operation of an irrigation well would not be cost effective. As such, Roux

Associates does not believe an irrigation exposure pathway is needed.
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The groundwater exposure scenario considered that a theoretical exposure could occur through
migration of vapors originating from chemicals dissolved in groundwater through the soil and
into enclosed spaces of residential buildings. In addition, while there are no known users of the
Site groundwater, the scenanio also considered a theoretical direct human contact with the
groundwater at the Site during construction activities. Therefore, the samples included in the RA
were all those analyzed for VOCs, SVOCs, and unfiltered metals. Metals data associated with
unfiltered groundwater samples were considered to be most representative of the type of
groundwater to be encountered by potential receptors (i.e., construction workers) through direct

contact.

Based upon the screening described above, twenty-three chemicals were selected as COPCs 1n
groundwater samples collected from the monitoring wells. These chemicals included chlorinated

hydrocarbons, PAHs, and several metals and are marked with an asterisk on Table H-2.

7.1.1.3 Subsurface Building Structures

The primary subsurface building structures at the Site included six former leaching structures
and a former septic chamber. Three of these structures were observed by Roux Associates to be
approximately 10 ft in diameter and constructed of concrete hollow blocks from approximately
3 ft bls to the water table. Two structures were observed to be approximately 3 ft in diameter
and constructed of brick at the top underlain with concrete hollow blocks from approximately
3 ft bls to the water table. The sixth structure was approximately 10 ft in diameter and
constructed of concrete hollow blocks from approximately 3 ft bls to the water table. All
structures appeared to contain fill and/or wood debris. In addition, a former septic chamber was
identified at the Site. The former septic chamber was constructed of concrete, and its dimensions
are approximately 30 ft in length by 20 ft in width by 10 ft in depth. The top of the former septic
chamber was observed to be approximately 3 ft bls. The septic chamber was also observed to be
partially filled (approximately half full) with liquid and sediment. A more detailed description of

the subsurface building structures can be found in Section 4.5.1 of this report.

Because subsurface building structures are immobile and assuming the solid material within
them would also remain in place, the structures were divided into four specific areas

(Appendix H, Section 3.1.3}. The solid materials are unlikely to be encountered except in the
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limited context of ground invasive activities and any such theoretical encounter would occur
with limited frequency. Therefore, as a conservative health protective measure, each area was
screened using the residential soil RBCs as was done with the soil in Section 7.1.1.1.

Based upon the screening criteria described above, a total of twelve chemicals were selected as
COPCs across the entire subsurface structure area. Details regarding area specific COPCs for
the individual areas are given in Appendix H Section 3.6.3. These chemicals, which include

PAHSs and metals, are marked with an asterisk on Tables H-3 through H-6.

7.1.1.4 Soil Vapor

A soil vapor exposure scenario was constructed around the theoretical risk of exposure through
migration of vapors originating from chemicals in soil and groundwater through the soil and into
enclosed spaces of residential buildings. Because groundwater was determined to contain VOCs
in certain areas of the Site, soil vapor samples were collected and analyzed for VOCs. The soil
gas survey consisted of twenty samples each at 3 ft and 6 ft bls (totaling 40 samples) that were
located at four locations (ten samples per location) where the four highest groundwater VOC

concentrations in the shallow groundwater were detected.

There were ten chemicals that were selected as COPCs in the soil vapor. These chemicals are

marked with an asterisk on Tables H-7 and H-8.

7.1.2 Determining Appropriate Exposure Point Concentrations for
the Chemicals of Potential Concern

Following the determination of the COPCs, the next step is to determine the appropriate
chemical media concentration for use in the intake equations associated with the exposure
assessment.  Current guidance from the USEPA (USEPA, 1992a; Personal communication,
1996) directs the use of the average and 95 percent upper confidence limit (UCL) on the mean.
The arithmetic mean is used as a concentration term in risk assessments because the average
concentration is a reasonable estimate of the concentration likely to be contacted by a receptor

over time (USEPA, 1989; 1992a).

The 95 percent UCL is used in a risk assessment to evaluate an upper bound risk associated with

a Site. In a statistical evaluation, the 95 percent UCL uses all the available data to provide an
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upper bound for the mean. In most circumstances, it is anticipated that the UCL of the mean is
higher than the arithmetic mean, but falls within the general distribution of the data set.
However, at the Thypin Site analysis of the comprehensive data set showed that in many cases
the calculated UCLs for the COPCs actually exceeds the maximum concentration at the Site.
Clearly, use of the 95 percent UCL under these circumstances would create an unrealistic

situation that implies that any contamination at the Site is much worse than the actual situation.

In order to illustrate an extreme upper bound of risk in a consistent manner, the maximum
concentration was used as a surrogate for the 95 percent UCL. In reality, the use of a single
maximum concentration is not representative of Site conditions either. Therefore, Roux
Associates would like to clarify that the use of the maximum Site concentration of a constituent
1s not an appropriate exposure point concentration to assess the risk at the Thypin Site. Rather,
the maximum concentration was used along with extremely conservative exposure assumptions
to illustrate an upper bound condition that was not likely to be exceeded under almost any

circumstances.

As an example of the conservatism incorporated into the use of a maximum concentration, a
careful review of the comprehensive data set (i.¢., from 33 data points) demonstrates that in all
cases the maximum concentration exceeds the second highest concentration by a factor of at least
2.5 to 5. Thus, the maximum concentrations are outliers and should not be relied on to attribute
an overall Site risk. Roux Associates would like to stress that selecting a single value (the
maximum concentration) out of the comprehensive data set that were distributed across the Site
is truly not representative of Site conditions but rather was used to evaluate very conservatively

conditions that are not likely to occur on any consistent basis.

7.1.3 Pathways for Exposure to Chemicals of Potential Concern

The purpose of the exposure assessment is to identify potential receptors, evaluate relevant
exposure pathways, and estimate potential intakes by receptors resulting from these pathways.
Exposure pathways are defined and identified in terms of sources and receiving media, fate and

transport in the release (source) media, and exposure points and exposure routes.
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7.1.3.1 Receptor Analysis

Based upon the proposed future use of the Site for the construction of condominiums, the
potential for exposure of residential receptors was recognized and needs to be considered. There
is a possibility of direct and/or indirect contact with both soil and indirect contact with
groundwater through vapor intrusion into residences, consequently USEPA protocols
recommend that residential occupants (both children and adults) be evaluated as potential
receptors at the Site. The analysis might also cover theoretical exposure through outdoor
construction activities to chemicals at the Site during Site development activities. Thus, USEPA
protocols recommend scenarios where construction personnel are evaluated as potential receptors

at the Site.

Thus, two primary receptors were considered for the relevant exposure scenarios described in

this RA and were:
1. Building occupants (Residential scenario); and

2. Construction workers (Construction scenario).

The residential receptors are defined as three separate populations for modeling purposes. The
child was designated as between the ages of birth to 6 years in the indoer air exposure scenario.
For the purpose of outdoor exposures (recreational), it was assumed that children between the
ages of birth to 1 have no contact with soil. The youth was designated as between the ages of 6

and 18 years, while an adult was considered in excess of 18 years of age.

Two approaches were used to develop a range of potential exposures at the Site. These would
involve the concepts of a Plausible Average Exposed Individual (PAEI) and a Reasonable
Maximum Exposed Individual (RMEI). The PAEI considers the exposures consistent with the
most likely residential and construction activities at the Site. As part of the exposure assessment,
the PAEI assumptions include the use of the arithmetic mean concentrations for the COPCs in
environmental media at the Site and modeling assumptions considered associated with an
average exposure. The RMEI describes a highly conservative, health protective, upper bound
estimate of any potential exposures at the Site. As described in Section 7.1.2, the RMEI

assumptions included the use of the maximum concentration for each COPC identified in the
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environmental media at the Site in concert with extremely conservative, health protective,
modeling assumptions. Presenting a range of exposures using multiple risk descriptors such as
central tendency (mean) and high end of individual risk is consistent with USEPA guidance
(USEPA, 1992a; 1995b), however, the high end of individual risk estimated at this Site
represents conditions that have no chance of occurring on any basis that could lead to an impact

to human health.

7.1.3.2 Pathway Analysis
The purpose of the pathway analysis is to describe mechanisms by which a potential receptor

may come into contact with the chemicals present in any given environmental medium.

Sotls at the Site must be considered as a transport medium for chemicals. There is a theoretical
risk of residents (receptors) coming into contact with chemicals present in the soil through
inhalation of fugitive dusts while conducting yard work, or ingesting soil particulates during
various outdoor activities. Because of the future proposed use of the Site for residential
purposes, the USEPA recommends that consideration be given to the theoretical risk of residents
being exposed to chemicals through ingestion of homegrown fruits and vegetables that have

accumulated Site-related chemicals from the soil.

Consideration must also be given to the theoretical risk of construction workers (receptors)
coming into contact with chemicals present in the soil during digging activities or by conducting
other outdoor construction tasks such as soil moving activities that have the potential to generate
fugitive dusts. Chemicals present in the soil would also theoretically be present in fugitive dusts
derived from the soil. Exposure of offsite residents from fugitive dust was identified as a
theoretical exposure scenario; however, any consideration of this pathway was reserved for

consideration only if the risk to onsite construction workers was found to be unacceptable.

Groundwater at the Site may be a transport medium for chemicals, and exposure could
theoretically result from indirect and/or direct contact. Evaluation was made of theoretical
migration of vapors originating from chemicals dissolved in groundwater through the soil and
into enclosed spaces of the residential buildings. In addition, because there are no users of the

groundwater at the Site, direct human contact with the groundwater at the Site was only
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evaluated in the context of construetion activities. Depth to groundwater at the Site ranges from
8 ft to 12 ft bls, depths at which exposure to groundwater at its shallowest depth could occur to

receptors during ground intrusive activities.

The scenario considered theoretical construction workers (receptors) coming into contact with
chemicals present in the solid materials contained within the subsurface building structures
during digging for and construction of building foundations. The scenarios evaluated theoretical
exposure to fugitive dusts generated by ground invasive activities and the prospect that
chemicals present in the solid material would be present in fugitive dusts derived from the soil

material.

Soil gas concentrations serve as a potential verification of the vertical migration of VOCs
originating in Site groundwater. The scenario evaluated theoretical direct exposure route to
residents through inhalation of indoor air following migration through subsurface soil and into

future residential dwellings.

7.1.3.3 Pathway Selection

The theoretical exposure routes associated with the receptors and pathways considered in the RA

are:

« Inhalation of indoor air vapors originating from groundwater chemicals and through
measured soil gas;

» Ingestion, inhalation, and dermal absorption of chemicals in soil particulates and/or solid
materials contained within subsurface building structures;

» Ingestion of chemicals through homegrown fruits and vegetables;
« Dermal absorption of chemicals in groundwater; and

« Inhalation of chemical vapors originating from exposed groundwater.

Following a determination of relevant exposure pathways and exposure routes, chemical-specific
exposures for human receptors, also called intakes, are estimated. Intakes are expressed in terms
of the mass of substance in contact with the body per unit body weight (mg/kg) or the mass of

substance in contact with the body per unit body weight per unit time (mg/kg/day). The
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chemical intakes are estimated using equations that include variables for exposure concentration,
contact rate, exposure frequency, and body weight. Receptor specific parameters unique to each
scenario are given in Tables H-12 to H-18. Details regarding equations and generic assumptions

associated with the routes of exposure are provided in Appendix H, Section 4.3.

A model for subsurface vapor intrusion into buildings, originally developed by Johnson and
Ettinger in 1991 and modified by the USEPA in 2000, was used to estimate potential airborne
concentrations of VOCs inside buildings associated with the presence of VOCs in groundwater
and soil gas beneath potential future buildings (USEPA, 2000a). The model utilized the soil gas
concentrations measured at the Site during the soil gas survey as input values for the resultant
indoor vapor concentrations calculated by the model. A module within the TScreen model
(USEPA, 1995a) was used for predicting vapor concentrations associated with exposed
groundwater during excavation activities. Equations used to estimate chemical concentrations in
homegrown produce following uptake from soil were obtained from USEPA (USEPA, 1996a)
and from the Hazardous Waste Identification Rule (HWIR) 1999 Farm Food Chain Module
(USEPA, 1999). The USEPA (1996b) has developed the methodology for assessing risks
associated with non-residential adult exposures to lead in soil and has been erployed in this RA.
All other exposures (e.g., dermal absorption, ingestion, and inhalation) were estimated using

equations presented in Risk Assessment Guidance for Superfund (RAGS) (USEPA, 1989).

7.2 Summary of Risk Estimates

Health nisk estimation quantitatively defines the general magnitude and range of human health
posed by a defined set of theoretical exposure scenarios. The precision of such estimates is
limited by the size of the database and the assumptions that support the mathematical estimations
of intake and effect. The uncertainties associated with estimating human health risks that may
result from any chemical exposure include the following:

» The extrapolation of toxic effects observed at the high intakes necessary to conduct
animal studies to effects that might occur at lower, environmentally relevant intakes.

¢ The exirapolation from toxic effects in animals to toxic effects in humans
(1.e., responses of animals may be different from responses of humans).
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Risk characterization integrates information on the presence of chemicals in Site-related media,
the known toxicity of those chemicals, and the Site-specific exposure scenarios. The exposure
scenarios described in the exposure assessment are based upon the most likely pathways by

which exposure could occur to defined receptors.

The approach taken in this part of the RA uses extremely health-protective assumptions that are
designed to overestimate potential risks. This approach for managing uncertainties has a
magnifying effect on the outcome of the RA process. Because each conservative step builds on
the previous one, the overall result of making biased assumptions likely overestimates theoretical
risk. This approach compensates for RA uncertainties that may result in underestimation of risk

and, therefore assures that the overall assessment provides an ample margin of safety.

7.2.1 Hazard Quotients
Acceptable daily intakes for these compounds are derived from relevant human and/or animal
dose-response data. These acceptable intakes may be expressed in a variety of ways, such as

acceptable intake-chronic (AIC) or oral reference doses (RfDs).

Oral reference doses (RfDs) are commonly derived by applying a safety factor to the estimated
“no observed adverse effect level” (NOAEL) observed in animal experiments. The RfD data are
derived from quantitative information available from studies in animals (or observations made in
human epidemiological studies) on the relationship between intake and noncarcinogenic toxic

effects, and are designed to be protective of all individuals, including sensitive populations.

A Hazard Quotient (HQ) is defined as the ratio between the daily intake of a chemical and the
oral RiD for that chemical (USEPA, 1989). The HQ does not define dose-response relationships
and is not a direct estimate of risk. The HQ is a theoretical numerical indication of the nearmess
to acceptable limits of exposure or the degree to which acceptable exposurc intakes are
exceeded. As this quotient approaches unity, concern for the potential hazard increases.
Exceeding unity does not in itself imply a potential hazard; however, it does suggest that a given

exposure scenario should be evaluated using more realistic, and Site-specific assumptions.
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7.2.2 Incremental Lifetime Cancer Risk

Incremental lifetime cancer risk (ILCR), also referred to as excess cancer risk, is defined as the
estimated increased risk that occurs over an assumed average lifespan of 70 years as the result of
exposure to a specific known or suspected carcinogen (USEPA, 1989). Tt is expressed in terms
of additional cancers, above the normal background, that might be anticipated as a result of
specific exposure to an external influence such as exposure to a carcinogen via ingestion,
inhalation or absorption. Thus, an ILCR of one in one million (1E-6) may be interpreted as an
increase in the baseline (background) cancer incidence from 333,000 persons per million
population to 333,001 persons per million population {American Cancer Society, 1994). The
Food and Drug Administration (FDA) considers an ILCR of one in one million to be a de
minimis or nsignificant risk (FDA 1985a, 1985b). Similarly, the USEPA uses an incremental
lifettme risk range of 1E-4 (one in ten thousand) to 1E-6 when considering and selecting
potential remedial alternatives in site cleanups (40 CFR Section 300.430 55 Federal Regulation
8848).

7.2.3 Residential Receptor Risk Characterization

Two theoretical exposure scenarios were considered in the residential exposure assessment to
estimate potential risk to children, youths, and adults. The PAEI scenario represents an average
potential exposure for each receptor, while the RMEI represents a maximum potential exposure.
Relevant pathways included exposure to chemicals in indoor air (from groundwater and soil gas),
during recreational activitics, gardening, and consumption of homegrown produce. The results

for each activity-related pathway are presented below.

7.2.3.1 Residential Indoor Air Exposure to Chemicals in Groundwater

Appendix H Attachment 1 contains the estimated indoor air chemical concentrations predicted
by the Johnson and Ettinger (1991) model for groundwater and the estimated risks associated
with residential exposure to these chemical concentrations are summarized in Table H-19 and

H-20.

As shown in Table H-19, the estimated HQs for residential exposure to VOCs through inhalation
of indoor air are all nearly two orders of magnitude below unity (1.0) for both the PAEI and

RMEI scenarios. Thus, the presence of VOCs in groundwater at the Site does not negatively impact
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indoor air with regard to noncarcinogenic health effects and potential exposure to these VOCs via
inhalation of vapors from groundwater should not present any risk of noncarcinogenic health

effects to future residents.

As shown on Table H-20, the estimated ILCRs for residential exposure to VOCs through
inhalation of indoor air are all below de minimis (1.0E-6) for both the PAEI and RMEI scenarios,
with the exception of trichloroethene (1.01E-6) in the adult RMEI exposure scenario. Because
this ILCR 1s at a risk level considered insignificant, the presence of VOCs in groundwater at the Site
does not negatively impact indoor air with regard to carcinogenic health effects and potential exposure
to these VOCs via inhalation of vapors from groundwater should not present any risk of

carcinogenic health effects to future residents.

7.2.3.2 Residential Indoor Air Exposure to Chemicals in Soil Gas

Appendix H Attachment 2 contains the estimated indoor air chemical concentrations predicted
by the Johnson and Ettinger soil gas model (Johnson and Ettinger, 1991; USEPA 2000) and the
estimated risk associated with residential exposure to these chemical concentrations are

summarized in Tables H-21 through H-24.

Measured soil gas concentrations and the corresponding estimated indoor air VOC
concentrations for each of the two soil gas sampling intervals are summarized in Table H-89.
The estimated indoor air VOC concentrations for two chemicals (1,1-dichloroethene and
trichloroethene) are slightly in excess of the NYSDEC AGC for the RMEI exposure scenario.
Comparison of the estimated indoor air concentrations to the NYSDEC AGC is a first step to
determine whether a potential risk could be present. This first step is an extremely conservative
approach because the AGC values are derived assuming that an individual is exposed at a
theoretical specific concentration continuously over an entire lifespan of 70 vears. Clearly there

are multiple unrealistic assurnptions that are incorporated into the derivation of the AGC.
If the estimated indoor air concentrations, as compared to the NYSDEC AGCs, indicate that a

potential theoretical risk could be present, the USEPA recommends that further evaluation be

performed using Site-specific exposure scenarios. This further evaluation (i.e., second step in
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the process) was conducted using exposure algorithms described in RAGS by the USEPA
(1989).

As shown in Tables H-21 and H-23, the estimated HQs for residential exposure to VOCs through
inhalation of indoor air are all nearly two orders of magnitude below unity (1.0) for both the
PAEI and RMEI scenarios. Thus, the presence of VOCs migrating from groundwater as measured by
the soil gas at the Site does not negatively impact indoor air with regard to noncarcinogenic health effects.
The potential exposure to these VOCs via inhalation of chemical vapors as indicated by the
actual soil gas concentrations should not present any risk of noncarcinogenic health effects to

future residents.

Tables H-22 and H-24 presents the range of estimated ILCRs (i.e., PAEI and RMEI) for children
and youths between the ages of birth to 18 years (and children and youths combined) and adults
using the model described above and associated with average and maximum exposure to air

vapor concentrations derived from the 3-foot and 6-foot soil gas sampling intervals.

As shown in Tables H-22 and H-24, the estimated ILCRs for residential exposure to VOCs
through inhalation of indoor air are all below de minimis (1.0E-6) for both the PAEI and RMEI
scenarios. Thus, the presence of VOCs migrating from groundwater as measured by the soil gas at the
Site does not negatively impact indoor air with regard to carcinogenic health effects and potential
exposure to these VOCs via inhalation of vapors from groundwater should not present any risk

of carcinogenic health effects to future residents.

7.2.3.3 Residential Recreational Exposure to Chemicals in Soil
Under all recreational scenarios, residents were assumed potentially exposed to Site soil.

Relevant pathways include dermal absorption, ingestion, and inhalation of chemicals in soil.

As shown in Tables H-53, H-54, H-57, H-58, H-61, and H-62, the estimated HQs for residential
exposure to chemicals in soil through dermal absorption, ingestion, and inhalation are all below
unity (1.0) for both the PAET and RMEI scenarios. The combined HQs for children and youths

as indicated by Table H-90 are also below unity (1.0). Thus, the potential exposure to chemicals
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in soil via all pathways described should not present any risk of noncarcinogenic health effects to

future residents.

As shown in Tables H-35, H-56, H-39, H-60, H-63, and H-64, the estimated ILCRs for
residential exposure to chemicals in soil through dermal absorption, ingestion, and inhalation are
all below de minimis (1.0E-6) for the PAEI scenario. The combined TLCRs for children and

youths indicated by Table H-91 for the PAEL scenario are also below de minimis.

For the RME] scenario, there were several slight exceedences of the de minimis risk level (same
order of magnitude) for both children and youth summarized in Table H-91, and adults (Table
H-64) However, the RMEI scenario uses the maximum detected soil concentration for each
COPC along with extremely conservative health protective exposure assumptions to estimate the
upper bound risk. Examination of the raw data indicates that the maximum concentrations used
for purposes of these calculations were, in all cases, approximately five fold or more higher than
the mean concentrations. In addition, in all cases, the maximum concentration exceeds the
second highest concentration by a factor of at least 2.5, Clearly, the maximum concentrations
are outliers and thus, associated theoretical risks are not representative of any actual Site-wide

conditions.

The following presents the estimated RMEI carcinogenic risks that exceed 1.0E-6 for the

recreational scenarios.

Estimated Incremental Lifetime Cancer Risks above de minimis (1.0E-6)
and Associated with the Residential Recreational
Reasonable Maximum Exposure Scenario.

Chemical Child Youth Child + Youth Adult
Benzo[a]anthracene 1.09E-6 1.92E-6
Benzo[a]pyrene 9.00E-6 6.88E-6 1.59E-5 2.64E-6
Benzo[b]fluoranthene 1.29E-6
Dibenzo[a,hjanthracene 3.26E-6 2.49E-6 5.75E-6
Indeno[ 1,2,3]pyrene 1.12E-6
Arsenic 7.00E-6 491E-6 1.19E-5 1.68E-6
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7.2.3.4 Residential Gardening Exposure to Chemicals in Soil
Under the gardening scenarios, adults were theoretically exposed to Site soil through gardening
maintenance activities. Relevant pathways include dermal absorption, ingestion, and inhalation

of chemicals in soil.

As shown in Tables H-65 and H-66, the estimated HQs for adult exposure to chemicals in soil
through dermal absorption, ingestion, and inhalation are all below unity (1.0) for both the PAEI
and RMEI scenarios. The potential exposure to chemicals in soil via all pathways while
gardening as described above should not present any risk of noncarcinogenic health effects to

future residents.

As shown in Tables H-67 and H-68, the estimated ILCRs for adult exposure to chemicals in soil
through dermal absorption, ingestion, and inhalation are all below de minimis (1.0E-6) for the
PAEI scenario. However, three chemicals were at exposure levels that were above 1.0E-6 for the
RMET scenario. The estimated ILCRs for benzo[a]pyrene (5.36E-6), dibenzo[a,h]anthracene

(1.94E-6), and arsenic (3.37E-6) were each above de minimis risk levels.

The RMEI scenario uses the maximum detected soil concentration for each COPC along with
extremely conservative health protective exposure assumptions to estimate the upper bound risk.
Examination of the raw data indicates that the maximum concentrations used for purposes of
these calculations were, in all cases, approximately five fold or more higher than the mean
concentrations. In addition, in all cases, the maximum concentration exceeds the second highest
concentration by a factor of at least 2.5. Clearly, the maximum concentrations are outliers and
thus, associated theoretical risks are not representative of any actual Site-wide conditions.
Therefore, the exceedances of the de minimis risk level for the RME] scenario are not indicative

of an unacceptable risk for the residential gardening scenario receptors.

7.2.3.5 Residential Exposure to Chemicals in Homegrown Produce
Under all produce ingestion scenarios, residents were assumed potentially exposed to Site soil
through bioconcentration of chemicals in homegrown produce. Tables H-69 and H-70

summarize the estimated concentrations in produce grown in Site soil.
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As shown in Tables H-71 and H-72, H-75 and H-76, H-79 and H-80, the estimated HQs for
residential exposure to chemicals in soil through consumption of homegrown produce are all
below unity (1.0) for both the PAET and RMEI scenarios. The combined HQs for children and
youths as indicated by Table H-92 are also below unity (1.0). The potential exposure to
chemicals in soil via a produce consumption pathway described above should not present any

risk of noncarcinogenic health effects to future residents.

As shown in Tables H-73 and H-74, H-77 and H-78, H-81 and H-82, the estimated ILCRs for
residential exposure to chemicals in soil through consumption of homegrown vegetables are all
below de minimis (1.0E-6) for the PAEI scenario, except for benzo{a]pyrene for the youth
(2.08E-6) and adult (1.59E-6) receptors. The combined ILCRs for children and youths indicated
by Table H-93 for the PAEI scenario are also below de minimis, except for benzo[a]pyrene
(2.79E-6) . A few chemicals were at levels calculated to be slightly above the de minimis level
for the RMEI scenario for children, youths and adults. In addition to the uncertainties with
respect to the plant uptake models, there is significant uncertainty whether any homegrown
produce will actually be cultivated in pre-existing soils after construction is complete. Therefore,
the RMEI scenario, which uses the maximum detected soil concentration along with extremely
conservative health protective exposure assumptions to estimate the upper bound risk, is a highly
speculative scenario with multiple levels of conservatism that exaggerates any likely risk.
Furthermore, assuming that the pre-existing soil conditions remain accessible examination of the
raw data idicates that the maximum concentrations, in all cases, are five fold or more higher
than the mean concentrations. In addition, in all cases, the maximum concentration exceeds the
second highest concentration by a factor of at least 2.5, Clearly, the maximum concentrations
are outliers and thus, associated theoretical risks are not representative of any actual Site-wide
conditions. Therefore, the exceedances of the de minimis risk level for the RMET scenario are

not indicative of an unacceptable risk to residential recreational receptors.
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The following presents the estimated ILCRs above de minimis for the produce consumption

scenarios
Estimated Incremental Lifetime Cancer Risks Above de minimis (1.0E-6)
and Associated with the Consumption of Homegrown Produce
Reasonable Maximum Exposure Scenario.
Chemical Child Youth Child + Youth Adult
Benzo[a]anthracene - 1.25E-6 3.63E-6 4.88E-6 -3.10E-6
Benzo[a]pvrene [.O1E-5 2.94E-5 3.93E-5 2.50E-3
Benzo[b]fluoranthene 2.47E-6 3.32E-0 2.11E-6
Dibenzo[a,h]anthracene 334E-6 9.76E-6 131E-5 8.24E-6
Indeno{1,2,3]pyrene 1.85E-6 2.48E-6 1.5GE-6
Arsenic 1.47E-6 2.06E-6 1.91E-6

7.2.4 Construction Worker Risk Characterization

Two theoretical exposure scenarios were considered in the construction exposure assessment to
evaluate risk to workers performing ground invasive activities. The PAEI scenario represents an
average potential exposure, while the RMEI represents a maximum potential exposure.
Construction worker scenarios incorporated exposure to groundwater, soil, and solid materials

contained within subsurface building structures.

7.2.4.1 Construction Worker Exposure to Groundwater

Under both the general construction scenario and when performing activities within subsurface
building structures, Site-wide groundwater was evaluated for dermal and inhalation (VOCs only)
exposure pathways. The construction scenario assumed that the workers are wearing normal

construction type work clothes, i.e., long pants and short sleeve shirts.

As shown in Tables H-25, H-26, H-29, and H-30, the estimated HQs for construction worker
exposure to chemicals in groundwater through dermal absorption and inhalation (VOCs only) are
all below unity (1.0) for both the PAEI and RMET scenarios. The potential exposure to chemicals
in groundwater via all pathways described should not present any risk of noncarcinogenic health

effects to construction workers.
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As shown in Tables H-27, H-28, H-31, and H-32, the estimated [L.CRs for construction worker
exposure to chemicals in groundwater through dermal absorption and inhalation (VOCs only) are
all below de minimis (1.0E-6) for the PAEI and RMEI scenarios, except for benzo[ajpyrene
(2.00E-6) for the general construction RMEI scenario. Under this scenario, the risk calculation
uses a hypothetical concentration for benzo[a]Jpyrene that is based on one-half of the maximum
analytical method, non-detection limit, i.e., 5.5 ug/L, rather than a confirmed detection of
benzo[a]pyrene. Consistent with the protocol previously described for non-detects, one-half of
the reported detection limit is used as a surrogate concentration in any statistical evaluation or
risk estimate. Thus, this estimated nisk for benzo[a]lpyrene is based on a theoretical
concentration and not an actual concentration for this chemical. In fact, the maximum detected
in all groundwater samples was nearly an order of magnitude lower (i.e., 0.7 pg/L). This
maximum detected concentration corresponds to an estimated nisk level of nearly an order of
magnitude lower than reported above when using one-half the detection limit as the maximum
concentration level. Thus, potential exposure via dermal absorption and inhalation of chemicals
from groundwater should not present any risk of carcinogenic health effects to construction

workers performing ground invasive activities at the Site.

7.2.4.2 Construction Worker Exposure to Soil

Under both the general construction scenario and when workers are performing activities within
subsurface building structures, soil and solid materials contained within subsurface building

structures were evaluated for dermal absorption, ingestion, and inhalation exposure pathways.

As shown in Tables H-33, H-34, H-37, H-38, H-41, H-42, H-45, H-46, H-49, and H-50 present
the range of the estimated HQs (i.c., PAEI and RMEI) for construction worker exposure to
chemicals in groundwater and soil throngh dermal absorption, ingestion, and inhalation are all
below unity (1.0) for both the PAETI and RMEI scenarios, with the exception of antimony
(2.86E+0) in the Northern Area RMEI scenario and thallium (1.77E+0) in the Western Area
RMEI scenario. These two exceedances of unity for the HQs are associated with the assumed
ingestion of soil containing the maximum concentration of each metal. Because, in each case,

the average soil concentration detected at the Site is approximately five fold lower, the maximum
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concentrations are outlier concentrations that are not representative of any likely ingestion
scenario. In general, the potential exposure to chemicals in sotl via all pathways described

should not present any risk of noncarcinogenic health effects to construction workers.

As shown in Tables H-35, H-36, H-39, H-40, H-43, H-44, H-47, H-48, H-51, and H-52, the
estimated ILCRs for construction worker exposure to chemicals in soil through dermal
absorption, ingestion, and inhalation are all below de minimis (1.0E-6) for the PAEI and RMEI
scenarios. Thus, potential exposure via dermal absorption, ingestion, and inhalation of chemicals
in soil should not present any risk of carcinogenic health effects to construction workers

performing ground invasive activities at the Site.

7.2.4.3 Lead Exposure

The Occupational Safety and Health Administration (OSHA) states that blood lead level of
workers (male and female) intending to have children should remain below 30 micrograms per
deciliter (pg/dL) to minimize adverse health effects to the parents and the developing fetus.
Prevention of adverse health effects for most workers from lead exposure throughout a working
lifetime requires that worker blood lead level be maintained at or below 40 pg/dL of whole blood
(29 CFR Part 1910.1025). Tables H-83 through H-88 summarize the results of the lead
biokinetic slope factor model for the PAEI, and RMEI exposure scenarios for construction

workers performing ground invasive activities within the subsurface building structures.

The highest blood lead level predicted in the RA using the biokinetic slope factor model was
24 ug/dL estimated for the Central Area. This blood lead level corresponded to the
9g™ percentile with a geometric standard deviation (GSD) of 2.1 for exposure to lead in the solid
material within subsurface building structures for the RMEI construction scenario. This blood
lead concentration is below any blood lead concentrations of concern (i.e., between 30 and

40 pg/dL blood lead concentration).

7.3 Uncertainty Analysis
The comprehensive analysis of the uncertainties associated with the estimated exposures is
provided in Appendix H, Section 7.0. The following presents a brief summary of pertinent

specific uncertainties that would directly overestimate the potential risks.
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Finite quantities of chemicals are present in the soil, groundwater, and solid materials contained
within subsurface building structures at the Site. Chemical concentrations will tend to undergo
attenuation over a period of years as a result of processes such as degradation by naturally
occurring organisms (Riser-Roberts, 1992). Thus, over a period of years under natural
conditions, the maximum observabte concentrations of chemicals in the soil, groundwater, and
solid materials contained within subsurface building structures will decrease. The exposure

assessment does not take this potential attenuation into account.

The exposure assessment utilizes mathematical models that assume a priori that the COPCs are
in a form in which they are readily available for the potential receptors to be exposed. The
vegetable consumption and recreational exposure assessments assumed that the chemical
concentrations measured in soil are completely bioavailable. For most of the COPCs involved in
this scenario (i.e., PAHs) prediction of bioconcentration based on equilibrium partitioning may
be inappropriate (Schaefer, 2001; McGroddy and Farrington, 1995) and actual concentration
available for partitioning to produce or the rate of dermal absorptions may be significantly lower.
The vegetable scenario models also do not take into account the removal of chemicals that would
be expected to occur due to uptake by the plants over the exposure period, again resulting in
lowered exposure concentrations over time. In addition, when creating a garden, clean fill
(typically topsoil) is added to supplement existing soil. This could have the effect of
immediately and significantly diluting the Site soil COPCs and ultimately reducing
bioconcentration in homegrown produce. The limited size of the proposed individual properties

will also severely limit the quantity of homegrown produce grown and consumed.

The vapor models used to estimate indoor air vapor concentrations associated with the presence
of VOCs in groundwater and as soil gas assume a continuous release of vapor. Ideally there will

be a loss of chemical mass over time that the models do not take into account.

The one detected chemical that contained an ILCR in excess of the target value was driven by
maximum groundwater concentrations that represent the worst-case theoretical conditions for
chemical exposure (adult RMEI indoor air exposure). Trichloroethene is one order of magnitude

higher in concentration for the RMEI exposure scenario than the average concentration used in

ROUX ASSOCIATES, INC. - 106 - MBATTIONY.1I4/R #11-16/9.041



the PAEI exposure scenario (Table H-2). It is highly uniikely that the receptor would be exposed
to the maximum concentration throughout the duration of this RMEI exposure scenario given
removal mechanisms such as attenuation, volatilization, advection, etc. Furthermore, the building
infiltration model applied used generic assumptions that will tend to overestimate indoor air
concentrations. For example factors such as the method of slab construction and building
ventilation can influence indoor air concentration. The model, as used, included default

conservative assumptions that likely overestimate indoor air concentrations.

The averaging time used to estimate average daily intake for noncarcinogenic compounds was
established at either 3 or 6 weeks for construction exposures during ground invasive activities at
subsurface building structures. This was a health-protective procedure because it averaged the
intakes of noncarcinogenic compounds over a short period of time. In reality, the construction
worker may spend the 15 or 30 workdays at the Site spread over the course of an entire year
rather than in a 3 or 6-week period. Use of the shorter averaging time for exposure ensures that
the average daily intake is greater, and thus, HQs associated with these compounds are also

greater.

The selection of receptors for the construction exposure scenario assumes that the same worker
will be present at the Site during the entire period of construction. However, it is more likely
that construction activities will be conducted by a variety of workers from different crafts
(i.e., masons, electricians, sheet-metal workers). Thus, it is unlikely that any one worker will be
present at the Site during the entire construction period and therefore the assumptions used tend
to overestimate any potential risk. The duration of exposure for the recreational activitics may
also be inflated, particularly for the youth receptor. Although with increased age comes
increased independence, it is likely that the actual time spent at the Site by youths, being exposed

to Site soils, is lowered in comparison with the total days exposed used in this RA.

7.4 Conclusions

A conservative Site-specific risk assessment was conducted, based on procedures recommended
by the USEPA, to evaluate current and future potential risks, if any, to human heaith posed by
chemicals identified in environmental media associated with the former Thypin Steel Inc.

Facility (Site). With the proposed redevelopment of the Site for future residential use, this
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exposure assessment focused on residential scenarios that included both average (PAEI) and
upper bound (RME]) exposure assumptions. The use of the PAET and RMFET exposure scenarios
allows the potential exposure and risk to be bracketed between exposures that could reasonably
be expected at the Site, and exposures that are highly unlikely to be reached or exceeded. In
addition, construction worker scenarios were included to address the potential for exposure to
chemicals in soils, groundwater and solid material contained within subsurface building

structures.

The approach of this RA used extremely health-protective assumptions that are designed to
overestimate the potential theoretical risks. This approach for managing uncertainties has a
magnifying effect on the outcome of the RA process. Because each conservative step builds on
the previous one, the overall result of making biased assumptions likely significantly
overestimates risk, therefore compensating for any RA uncertainties that may result in
underestimation of risk and assures that the overall assessment provides an ample margin of

safety.

Under the exposure scenarios described there are three situations where the ILCR slightly
exceeds the de minimis risk level of 1E-6 in a PAEI exposure scenario. These exceedences occur
when the risk from estimated consumption of benzo{a]pyrene in homegrown produce by adults,
youth and when children and youth(s) are combined. There are inherent uncertainties in this

evaluation because:

« no literature has been identified that supports any specific uptake rate for SVOCs into
plant material;

+ information on possible distribution and metabolism of SVOCs within any plant has not
been identified;

» based on the space that would potentially be available for cultivation it is uncertain
whether the quantity of crops suggested under the RMEI exposure scenario could actually
be grown simultaneously; and

« the fraction of benzo[a]pyrene included within a food matrix subject to gastrointestinal
absorption 1s unknown.

To maintain a health-protective approach it was assumed that 80 percent of the theoretical

amount of benzo[a]pyrene ingested was absorbed, however, studies with PAHs dissolved in oil
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suggest that absorption is more likely in the range of 40 to 60 percent (ATSDR, 1995} This
hypothetical pathway is not sufficiently supported by experimental data for risk levels that
marginally exceed (less than an order of magnitude) a de minimis level to be considered a nisk,

nor should 1t be used to justify any form of remedial activity.

All other exceedances of the target risk level occurred in the RMEI exposure scenarios. With the
use of the maximum detected chemical concentration and the associated health protective
assumptions, there is a considerable level of overestimation of potential risks. Use of average
concentrations of Site-related constituents to estimate potential risk is more representative, but
still likely overestimates any anticipated exposure that could occur after redevelopment is
complete, Thus, it is concluded that the residual VOCs, SVOCs, and metals in the soil,
groundwater, and subsurface building structures will not negatively impact indoor air quality and
will not pose any excessive human health risk to residents occupying future buildings and for
construction workers performing activities consistent with these exposure conditions and with

regard to both carcinogenic and noncarcinogenic health effects.

It 1s understood that additional fill will likely be placed on the Site prior to property
development; thus, the likelihood of contact with soils impacted by Site related chemicals or to
groundwater will be reduced by the presence of the additional soil cover. Added soil could also
be mixed with Site soil, which ultimately will dilute concentrations of COPCs. After
construction is completed, buildings and impervious surfaces (e.g., a roadway, a driveway,
and/or a patio} will cover much of the Site and there will be likely be little opportunity for

contact with any Site related constituents in soil and groundwater.
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8.0 FINDINGS AND CONCLUSIONS
The following sections present the findings and conclusions of the IWP and SI conducted at the

Site.

8.1 Findings
A summary of the key findings is provided below, which includes the Site geology, groundwater
flow, sotl quality, subsurface building structure material quality, groundwater quality, and soil

gas quality. The media quality is presented by analyte group.

8.1.1 Site Geology

+ Three distinct geologic strata were encountered at the Site from land surface to a depth of
125 ft bls. These strata include:

- adisturbed, brown sand strata (i.e., fill material), which is present throughout the Site
with a thickness that ranges from approximately 0.5 ft to 8 fi;

- an orange/tan sand strata, which underlies the fill material to a depth of approximately
50 ft to 60 ft bls. Groundwater occurs near the top of the sand strata at a depth
ranging from 8 ft and 12 ft bls as measured in monitoring wells at the Site: and

~ a gray silt/clay strata, which underlies the sand strata to a depth of 125 ft bls, and
probably extends to approximately 240 ft bls based on regional data.

» These strata are interpreted to include the Upper Glacial formation (sand strata) and the
Port Washington Confining Unit (silt/clay strata). Based on regional geologic information
available for the Manorhaven area, other geologic units exist at depths below 125 ft bls,
but were not encountered during the drifling program because the deepest boreholes were
terminated at 125 ft bls. These deeper geologic strata include the Port Washington
aquifer, which is approximately 100 ft thick, underlain by bedrock.

+ The fill materials are characterized as predominately fine to coarse sand, with varying
amounts of cinders, brick, concrete, asphalt, roofing materials, wood, metal debris, steel
and clay piping, and other assorted building structure materials.

» The sand strata are characterized by their orange-brown color, fine to coarse grain size,
with varying amounts of silt and some mica. A discontinuous layer of medium to coarse-
grained sand with little gravel is present near the top of this stratum. These strata are
interpreted to be part of the Upper Glacial formation.

» The silt strata are characterized by their gray color, some clay, with minor amounts of
fine sand and mica. These strata are interpreted to be part of the Port Washington
Confining Unit.

8.1.2 Groundwater Flow

» The groundwater flow direction in the shallow zone (i.e., shallow wells screened from
approximately 8 ft to 18 ft bls) during high and low tides is generally consistent, but with
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minor deviations across the Site. During low tide, flow on the east side of the Site flows
generally to the south; on the west side, flow is generally towards the south-southwest.
During high tide, the flow on the east side of the Site is relatively consistent with low
tide; on the west side of the Site the flow bends slightly more to the south near the
southern portion of the Site.

» The groundwater flow direction in the intermediate zone (i.e., intermediate wells are
screened from approximately 30 ft to 50 ft bls) between high and low tides is generally
consistent with the estimated groundwater flow direction for the shallow zone.

+ The groundwater flow direction in the deep zone (i.e., deep wells screened approximately
105 1t to 125 ft bls) between high and low tides is generally consistent across the Site.
Flow on the east side of the Site flows generally to the southwest; flow on the west side
of the Site bends in a westerly direction,

+ The results of a second synoptic water-level measurement round (August 1, 2001)
confirmed the results of the first round (July 20, 2001) regarding the groundwater flow
direction for the shallow, intermediate, and deep zones. Additionally, previous water-
level measurements (November/December 2000) for the shallow zone indicated a
consistent groundwater flow pattern as the July 20, 2001 and August 1, 2001 rounds.

» Based on the groundwater elevations measured in the nested wells (i.e., shallow and
deep), there is a small measurable overall downward potential for flow between the
shallow and deep zones at the Site. Nevertheless, the predominant groundwater flow
direction at the Site is horizontal. Although not encountered during the drilling program,
the Port Washington aquifer is a sand deposit approximately 100 ft thick, which underlies
the Port Washington Confining Unit at a depth of approximately 200 ft bls beneath the
Site. The Port Washington Confining Unit is approximately 130 feet thick beneath the
Site and has been interpreted as a continuous hydrogeological unit that extends beneath
the Site and Manhassett Neck. The characteristically low permeability of this unit and its
thickness (130 feet) provides a high degree of protection from surface impacts by greatly
restricting the availability of groundwater that recharges the Port Washington Aquifer
from the shallow zone.

» Based on the horizontal flow direction at the Site, the groundwater impacts at the Site
should not pose a threat to the water quality of the public supply wells (within an
approximate 2-mile radius from the Site) because the ultimate discharge point for the
groundwater at the Site is Manhasset Bay, and not towards the public supply wells.

8.1.3 Soil Quality
VOCs

» VOCs were not detected in soil at concentrations that exceed NYSDEC RSCOs at the
Site.

ROUX ASSOCIATES, INC. -111- MBATTIONY.LI4R #U1-16/9 040V



SVQOCs/BNs

Metals

Five SVOCs/BNs were detected in soil (6 ft to 8 ft bls) at concentrations that slightly
exceed their respective NYSDEC RSCOs at the former UST Area at TP-9. These
SVOCs/BNs include benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
chrysene, and dibenzo[a,h]anthracene. However, chrysene and dibenzo [a,h] anthracene
at SB-9 (6 ft to 8 ft bls) were the only BNs detected in soil at a concentration that
exceeded their NYSDEC RSCOs in the delineation samples furthest from the former
UST Area at TP-9. Based on the level of BN concentrations, these BNs appear to be
limited around Soil Boring SB-9.

SVOCs/BNs were not detected in soil at concentrations that exceed the NYSDEC RSCOs
in the former leaching field.

Eight SVOCs/BNs were detected in soil at concentrations that exceed the NYSDEC
RSCOs within the former building footprint. These SVOCs/BNs include
benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene,
chrysene, dibenzo[a,h]anthracene, indeno[1,2,3-cd]pyrene, and nitrobenzene. At three
locations (SB-15, SB-17, and SB-19), the exceedances occurred within the top 2 ft bls.
Please note that the top 2 ft bls at Soil Borings SB-15 and SB-17 is comprised of fill
material. At two other locations, exceedances occurred at a depth interval of 4 to 6 ft bls
in Soil Boring SB-20, and at a depth interval of 8 to 10 ft bls in SB-21.

Four SVOCs/BNs detected in soil at concentrations that exceed the NYSDEC RSCOs at
two Sitewide soil borings (SB-23 and SB-72). These SVOCs/BNs include
benzo[a]anthracene, benzo[a]pyrene, chrysene, and dibenzo[a,h]anthracene. At one
location (SB-23), the exceedances occurred within the top 2 ft of land surface. Please
note that the top 2 ft bls at Soil Boring SB-23 is comprised of fill material. Soil Boring
SB-23 1s located in the former parking lot on the east side of the building footprint. At
one location, exceedances occurred at a depth interval of 10 to 12 ft bls in Soil Boring
SB-72, which is located in the northern portion of the Site, east of former Building 3, and
north of former Building 2.

Four TAL metals (beryllium, chromium, iron, and zinc) were detected in soil at
concentrations that exceed the NYSDEC RSCOQOs at the former plating area. However,
the reported concentrations of these four metals were detected below their respective
Eastern USA Background Concentration.

Three TAL metals (iron, chromium, and zinc) were detected in soil at concentrations that
exceed the NYSDEC RSCOs at the former UST Area at TP-9. However, only zinc at
TP-9C (6 ft to 8 ft bls) at 54 mg/kg, located on the south side of the former UST Area,
slightly exceeded its Eastern USA Background Concentration of 50 mg/kg.

Five TAL metals (beryllium, chromium, iron, nickel, and zinc) were detected in soil at
concentrations that exceed the NYSDEC RSCOs in the former leaching field. However,
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the reported concentrations of these five metals were detected below their respective
Eastern USA Background Concentration.

Six TAT. metals (beryllium, chromium, iron, nickel, selenium, and zinc} were detected in
soil at concentrations that exceeded the NYSDEC RSCOs within the former building
footprint. Except for zinc, these metals were detected in soil at concentrations below the
Eastern USA Background Concentrations. Zinc exceeded its Eastern USA Background
Concentration at Soil Borings SB-15 (0 to 2 ft bls), SB-17 (0 to 2 ft bls), and SB-20 (4 ft
to 6 ft bls). Please note that the top 2 ft bls at Soil Borings SB-15 and SB-17 is
comprised of fill material.

Eight TAL metals (arsenic, beryllium, chromium, copper, iron, nickel, selenium and zinc)
were detected in soil at concentrations that exceed the NYSDEC RSCOs in the Sitewide
soil borings. Except for arsenic, nickel, selenium, and zinc, these metals were detected in
soll at concentrations below the Eastemm USA Background Concentrations. These metals
exceedances occurred at Soil Boring SB-23 (0 to 2 ft bls), where fill material is present.

CN

« (N was not detected in any soil samples collected throughout the Site.
pH

» The soil pH ranged from 7.24 SU to 9.98 SU throughout the Site.
DNAPL

DNAPL was not detected in soil from eight soil borings (SB-7, SB-12, SB-23, SB-24,
SB-38, SB-40, SB-42, and SB-45) throughout the Site.

8.1.4 Building Subsurface Structure Material Quality {Solid and Liquid Material)

VOCs

Eight VOCs were detected in the subsurface building structure material (solid material) at
concentrations that exceed the NYSDEC RSCOs. These VOCs include methylene
chloride, acetone, 2-butanone, TCE, toluene, chlorobenzene, ethylbenzene, and xylenes.
Of these, methylene chloride, 2-butanone, and acetone were detected in the laboratory
control blanks and are, therefore, considered laboratory artifacts and not considered
representative of Site-related impacts.

TCE, toluene, chlorobenzene, ethylbenzene, and xylenes were detected at concentrations
that exceed their respective NYSDEC RSCOs at only two sample locations: TP-16 GS-1,
and TP-16-GS. The samples analyzed from these locations were comprised of the green
material that was removed and disposed offsite. Test Pit TP-16 is located adjacent to the
concrete structure of the former plating area in the central portion of the Site.
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Chlorobenzene was also detected in subsurface building structure material at a
concentration that exceeds its NYSDEC RSCO at sample location ST-1. Sample ST-1
was a solid material collected from the septic chamber located in the central portion of
the Site.

There were no exceedances of the USEPA regulatory levels for VOCs in the subsurface
building structure material (solid material) using the TCLP and SPLP.

TCE, TCA, and chlorobenzene slightly exceeded their respective NYSDEC AWQSGY
for VOCs in the subsurface building structure material (liquid material). The
exceedances occurred in samples collected from the east leaching pool, and the septic
chamber.

SVOCs

Metals

Nineteen SVOCs were detected in the subsurface building structure material (solid
material) at concentrations that exceed the NYSDEC RSCOs. The acid extractable
constituents of the SVOCs include 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-
dichlorobenzene, 4-methylphenol, phenol, dibenzofuran, while the BN constituents of the
SVOCs include benzo(a)anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene,
benzo[a]pyrene, chrysene, dibenzo[ah]anthracene, di-n-butyl phthalate, benzo[g,h,i}
perylene,  bis[2-ethylhexyl]  phthalate,  fluoranthene,  indeno[1,2,3-cd]pyrene,
phenanthrene, and pyrene.

The areas of the Site where the SVOCs exceeded the NYSDEC RSCOs in the fill
material buried in subsurface building structures include the former fireproof room at the
north concrete cradle at TP-15, the former plating area at TP-16, the north leaching
structures at TP-19, the pipes in the southeast portion of the Site at TP-21 and TP-23, the
former septic tank at TP-31, the leaching structures in the central portion of the Site and
the septic chamber at TP-32, and the former pump house at TP-35.

There were no exceedances of the USEPA regulatory levels for SVOCs in the subsurface
building structure material using the TCLP and SPLP.

SVOCs were not detected in the subsurface building structure material (liquid material) at
concentrations that exceed the NYSDEC AWQSGVs.

Fifteen TAL metals were detected in the subsurface building structure material (solid
material) at concentrations that exceed the NYSDEC RSCQOs. These include arsenic,
barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium,
mercury, nickel, selenium, and zinc. Except for iron, these metals were detected in
subsurface building structure material at concentrations that exceed the Eastern USA
Background Concentrations.
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PCRBs

The areas of the Site where metals exceeded the NYSDEC RSCOs in the building
subsurface structure material include the former fireproof room at the north concrete
cradle at TP-15, the former plating area at TP-16, the leaching structures at TP-19, the
pipes in the southeast portion of the Site at TP-21 and TP-23, the former septic tank at
TP-31, the leaching structures in the central portion of the Site and the septic chamber at
TP-32, the leaching structure at TP-33, the former pump house at TP-35, and the pipe
near the former welding shop area at TP-36.

Elemental mercury, mixed with green material and typical Site fill material, was observed
in the manhole located in the eastern-central portion of the Site. This material was
subsequently removed and disposed offsite.

Chromium was the only metal to exceed its USEPA regulatory level of 5,000 ug/L in the
subsurface building structure material (solid material) using the TCLP and SPLP. This
exceedance only occurred in the green material from samples collected at Test Pits TP-
16, TP-21, and TP-23.

Six TAL metals (iron, lead, magnesium, manganese, sodium, and thallium) were detected
in unfiltered liquid samples of the subsurface building structure material at concentrations
that exceed the NYSDEC AWQSGVs. Except for lead, these six metals were also
detected at concentrations that exceed the NYSDEC AWQSGVs in filtered samples. The
areas of the Site where these exceedances occurred include the east and west leaching
structures, the septic chamber, and the metal box encountered in Test Pit TP-33.

CN was detected in three samples, comprised of the green material, at the former plating
area and at Test Pit TP-21. CN was also detected in two samples from the sediment in
the west and north pipes leading into a manhole (i.e., approximately 5 ft into the pipes
from the manhole) on the eastern-central portion of the Site.

Three PCB Aroclors were detected in the green material and stained wood debris, which
include Aroclors 1242, 1254 and 1260. These three Aroclors were not detected at
concentrations that exceed the NYSDEC RSCOs.

8.1.5 Groundwater Quality

YOCs

Seven VOCs were detected in groundwater at concentrations that exceed the NYSDEC
AWQSGVs in the shallow and intermediate zones. VOQCs were not detected in
groundwater at concentrations that exceed the NYSDEC AWQSGVs in the deep zone at
the Site. TCE, PCE, and TCA were the predominant VOCs detected in groundwater at
the Site.
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» The predominant VOCs (i.e, TCE, PCE, and TCA) detected in groundwater at
concentrations that exceed the NYSDEC AWQSGVs are present in three overlapping
plumes at the Site.

» TCE was detected in the shallow groundwater zone at concentrations that exceed its
NYSDEC AWQSGYV at two 1solated locations at the Site. The portion of the TCE plume
in the shallow zone is located as follows: 1) at Monitoring Well MW-28, and 2) at an area
of the Site that extends from approximately 20 ft south-southwest of the former septic
chamber southeastward approximately 330 ft to an area approximately 30 ft south of
Monitoring Well MW-2 near the south property boundary. The latter TCE plume is
approximately 170 ft wide, at its widest portion. The highest TCE concentration in the
shallow groundwater zone was detected at Monitoring Well MW-31S (100 ug/L).

« TCE was also detected in the intermediate groundwater zone at concentrations that
exceed its NYSDEC AWQSGV at the Site. The portion of the TCE plume in the
intermediate zone is present in an area approximately one-third the size of the Site that
extends from approximately 40 ft southwest of the Monitoring Well MW-23 well cluster
southward to the south property boundary. Laterally, this portion of the TCE plume
extends from approximately 20 ft west of the Monitoring Well MW-29 well cluster on
the east side of the Site to the western edge of the Site, at its widest portion. The highest
TCE concentration in the intermediate groundwater zone was detected at Monitoring
Well MW-351 (5,500 pg/L).

» TCE was detected in only one groundwater sample (MW-35D at an estimated
concentration of 0.3 pg/l) from the deep groundwater zone at the Site. However, the
reported concentration of TCE in this sample was detected below its NYSDEC
AWQSGYV.

» The TCE plume is continuous between the shallow and intermediate zones. The
estimated vertical extent of TCE detected in groundwater at concentrations that exceed
the NYSDEC AWQSGVs has been delineated to an approximate maximum depth of 93
ft bls. '

« PCE was detected in the shallow groundwater zone at concentrations that exceed its
NYSDEC AWQSGYV at two isolated locations at the Site. The portion of the PCE plume
in the shallow groundwater zone is located as follows: 1) at Monitoring Wells MW-27
and MW-28, and 2) at an area of the Site that extends from the area approximately 10 fi
south of the former north wall of former Building 1 approximately 190 ft southward to
the area approximately 20 ft northeast of the Monitoring Well MW-2 well cluster near the
south property boundary. The latter PCE plume is approximately 135 {t wide, at its
widest portion. The highest PCE concentration in the shallow groundwater zone was
detected at Monitoring Well MW-31S (100 pg/L).

+ PCE was also detected in the intermediate groundwater zone at concentrations that
exceed its NYSDEC AWQSGV at the Site. The portion of the PCE plume in the
intermediate zone 1s present in an area that extends from approximately 30 ft north of the
Monitoring Well MW-31 well cluster southward to the south property boundary.
Laterally, this portion of the PCE plume is approximately 115 ft wide, at its widest
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portion. The highest PCE concentration in the intermediate groundwater zone was
detected at Monitoring Well MW-21 (22 ug/L).

PCE was not detected in the deep groundwater zone at the Site.

The PCE plume is continuous between the shallow and intermediate zones. The
estimated vertical extent of PCE has been delineated to an approximate maximum depth
of 83 ft bis.

TCA was detected in the shallow groundwater zone at concentrations that exceed its
NYSDEC AWQSGYV at two isolated locations at the Site. The portion of the TCA plume
in the shallow zone is located as follows: 1) at Monitoring Well 328, located in the
northeastern portion of the Site, and 2) at Monitoring Well MW-31S, located in the
eastern portion of former Building 1. The highest TCA concentration in the shallow
groundwater zone was detected at Monitoring Well MW-31S (52 ug/L).

TCA was also detected in the intermediate groundwater zone at concentrations that
exceed 1ts NYSDEC AWQSGYV at the Site. This portion of the TCA plume is present in
an area that extends from approximately 20 ft north of the Monitoring Well MW-31 well
cluster southward to the south property boundary. The latter TCA plume is
approximately 100 ft wide, at its widest portion. The highest TCA concentration in the
intermediate groundwater zone was detected at Monitoring Well MW-21I (68 pg/L).

TCA was not detected in the deep groundwater zone at the Site.

The TCA plume is continuous between the shallow and intermediate zones. The
estimated vertical extent of TCA has been delineated to an approximate maximum depth
of 87 fi bls.

TCE, PCE, and TCA degradation products (such as 1,2 DCE, 1,1 DCA, and VC} have
been detected in groundwater from the shallow and intermediate zones at the Site,
indicating that natural reductive dechlorination is occurring. The degradation products
were predominantly detected in the intermediate zone rather than the shallow zone. This
is most likely a result of favorable biogeochemical conditions (anaerobic) in the
intermediate zone groundwater for reductive dechlorination to occur.

The biogeochemical parameters (dissolved oxygen [DO] in mg/L and oxidation-reduction
potential [ORP] in millivolts [mV] measured in the field during the recent monitoring
well sampling event indicate that the intermediate zone is more reducing (anacrobic) than
the shallow zone (aerobic). The DO measured in the intermediate zone ranged from 0.0
mg/L in MW-34[ to 0.67 mg/L. in MW-30[ as compared to 0.45 mg/L in MW-2 to 8.61
mg/T. in MW-27 in the shallow zone. The ORP measured in the intermediate zone
ranged from 124 mV in MW-30I to - 126 mV in MW-341 as compared to 70 mV in MW-
338 to 284 mV in MW-23 in the shallow zone.

The degradation of 1,2 DCE to VC, and the degradation of VC to ethene, generally
requires much more strongly reducing conditions in groundwater (typically in the range
of -200 to -400 mV) than do the initial degradation steps. The more highly chlorinated
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compounds are most susceptible to reductive dechlorination because of their higher state
of oxidation. The intermediate zone is not reducing enough (i.e.; the ORP is not negative
enough) to allow for the complete degradation to occur, however, an accumulation of
some of the less oxidized daughter products has been observed (such as the accumulation
of 1,2 DCE and VC in MW-34I). As a result, the ORP of the groundwater system is
dependent on and can influence the specific reductive dechlorination processes.

SVOCs

Metals

No SVOCs were detected in groundwater at concentrations that exceed the NYSDEC
AWQSGVs at the Site.

Nine metals were detected in unfiltered groundwater from the shallow, intermediate, and
deep zones at concentrations that exceed the NYSDEC AWQSGVs. These nine metals
include antimony, beryllium, chromium, iron, lead, magnesium, manganese, nickel, and
sodium. Six metals were detected in filtered groundwater at concentrations that exceed
the NYSDEC AWQSGVs. These six metals include antimony, chromium, iron,
magnesium, manganese, and sodium.

Iron, magnesium, manganese, and sodium are metals that commonly occur in Long
Island groundwater, and therefore, these metals are not considered representative of Site-
related impacts (Buxton, 1981). Additionally, the level of concentrations of these four
metals in the upgradient portion of the Site is similar to those in the downgradient portion
of the Site. The antimony exceedance is considered anomalous because it was not
detected in the corresponding unfiltered (i.c., total antimony concentration) groundwater
sample.

Chromium was detected in unfiltered groundwater at concentrations that exceed its
NYSDEC AWQSGYV of 50 ug/L in the shallow groundwater zone at MW-2, MW-25,
MW-295, MW-31S, and MW-32S and in the deep groundwater zone at MW-34D.
However, the reported concentrations of this metal in filtered groundwater were not
detected above the NYSDEC AWQSGVs in Monitoring Wells MW-2, MW-25, MW-
328, and MW-34D. Chromium was detected in the remaining wells (MW-29S and MW-
318) above the NYSDEC AWQSGVs in filtered groundwater in the eastern portion of
former Building 1.

In general, the metals groundwater quality data indicates:

- that the number of metals detected in shallow unfiltered or filtered groundwater
monitoring wells was slightly greater in number than those detected in the
intermediate and deep groundwater zones;

- that no clear trend was present regarding the level of the metals concentrations
between shallow, intermediate, and deep groundwater zones; and
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CN

PCBs

~ that the level of metals concentrations in the unfiltered groundwater was higher than
in the filtered groundwater. This result indicates that suspended particles (e.g., silt)
were present in the unfiltered groundwater samples. Metals tend to sorb onto these
particles, and the results of such analysis can be skewed (i.e., level of concentration
increased) because of the presence of the suspended silt in the sample. Please note
that the wells are screened in geologic units that either contain abundant silt or are
comprised of silt.

CN was detected in unfiltered groundwater in the shallow zone at a concentration that
exceeds 1ts NYSDEC AWQSGYV of 200 pg/L in only one monitoring well (MW-28) at
209 pg/L. In accordance with the ITWP, cyanide was not analyzed in filtered groundwater
during the monitoring well sampling round.

There were no PCB Aroclors detected in the shallow, intermediate, or deep zones at the
Site.

8.1.6 Soil Gas Quality

Fifteen VOCs were detected in soil gas at the four locations of the Site where the highest
concentrations of VOCs were previously detected in groundwater at the water table. The
VOCs detected include benzene, bromomethane, bromodichloromethane, carbon
disulfide, carbon tetrachloride, chloroform, 1,1-dichlorocthene, chloromethane,
ethylbenzene, methylene chloride, styrene, PCE, TCE, toluene, and xylenes. The highest
VOC concentration consistently detected in soil gas regardless of depth is TCE. The soil
gas data indicates that the total VOC concentrations at 3 ft are marginally greater than
those at 6 ft bls.

The soil gas results indicate that the VOCs were detected (in arcas of the shallow
groundwater where plumes are present) groundwater at the water table are off gassing.

8.2 Conclusions

A summary of the key conclusions is provided below, which are presented by media and/or Site

location.

8.2.1 Soil

SVOCs/BNs detected in soil (0 to 2 ft bls) at concentrations that exceed the NYSDEC
RSCOs may be attributed to the nature of the fill material (e.g., cinders, asphalt) at the
Site. The source of the SVOCs/BNs (predominantly PAHs) detected above the NYSDEC
RSCOs in soil at deeper depths (2 fi to 10 fi bls) is unknown because fill material was not
observed in these samples and our conclusion that a source in the soil or subsurface
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building structures was not present based on the results of the analytical work performed
at 76 soil borings and 37 test pits/trenches (i.e., that the level of detection in the samples
analyzed did not indicate a source) throughout the Site. These SVOCs/BNs detected at
concentrations that exceed the NYSDEC RSCOs are not very mobile and have not
impacted groundwater at the Site. Additionally, the results of the risk assessment
concluded that the SVOC/BN concentrations detected at concentrations that exceed the
NYSDEC RSCOs de not pose a current or future risk above a de minimis risk level to
human health at the Site (see Section 9.2.5).

* Metals detected in soil (0 to 2 ft bls) at concentrations that exceed the NYSDEC RSCOs
may be attributed to the nature of the fill material (e.g., metal debris) at the Site. Metals
detected above the NYSDEC RSCOs in soil at deeper depths (2 ft to 10 ft bls) may be
representative of Site background conditions because:

— the majority of the metals concentrations were detected below the Eastern USA
Background Concentrations; and

- the metals concentrations are similar throughout the soil column from land surface to
the water table and throughout the Site, and that the metals are widespread throughout
the Site.

Additionally, the results of the risk assessment concluded that the metals concentrations
detected above the NYSDEC RSCOs do not pose a current or future risk above a de
minimis risk level to human health at the Site (see Section 9.2.5).

» DNAPL was not present in the soil from the eight soil borings tested throughout the Site.

« Former UST Area at TP-9 — The black stained material identified at the former UST Area
at TP-9 during a previous investigation was not observed during the implementation of
the IWP. SVOCs/BNs (i.c., chrysene and dibenzo [a,h]anthracene) were detected in soil
at concentrations that slightly exceed that NYSDEC RSCOs in only one of the four
delineation samples surrounding the former UST. These SVOCs/BNs are not considered
to be very mobile, and the results of the risk assessment concluded that the SVOC/BN
concentrations detected do not pose a current or future risk above a de minimis risk level
to human health at the Site (see Section 9.2.5).

* Additionally, SVOCs/BNs were not detected in groundwater at this location.

» Former Leaching Field — No residual impacts were observed in the former leaching field
based on the excavation and offsite disposal of the former drywells during a previous
investigation at the Site, and the TWP soil and groundwater quality results that indicate
that no constituents are present that exceed a SCG.

8.2.2 Subsurface Building Structure Material

e VOCs, S5VOCs, and metals were detected in the subsurface building structure material
(solid material} at concentrations that exceed the NYSDEC RSCOs. The sources of these
constituents are likely no longer present at the Site based on the results of the analytical
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work performed on the subsurface building structure material (i.e., the level of detection
in the samples did not indicate a source), and the absence of a DNAPL at the Site. The
sources of these constituents were likely due to the discharge of process wastes to the
former subsurface structures by the former manufacturing firms (e.g.,, Grumman,
Republic) at the Site. The process wastes would likely include metals plating
solutions/sludge, solvents and paints, which are typically used in the manufacturing of
airplanes and engine parts. These process wastes are consistent with the subsurface
building structure material (solid material) impacts identified during the implementation
of the IWP and SI. The results of the risk assessment concluded that the concentrations
of the detected constituents in the subsurface building structure material do not pose a
current or future risk above a de minimis risk level to human health at the Site
(see Section 9.2.5).

VOCs and metals were detected in the subsurface building structure material (liquid
material) at concentrations that exceed the NYSDEC AWQSGVs in the east leaching
pool, the septic chamber, and the metal box at TP-33. The sources of these constituents
are likely no longer present at the Site based on the results of the analytical work
performed on the subsurface building structure material (i.e., the level of detection in the
samples did not indicate a source), and the absence of a DNAPL at the Site. The sources
of the constituents in the east leaching structure and septic chamber were likely due to the
discharge of process wastes to the former subsurface structures by the former
manufacturing firms (e.g., Grumman, Republic) at the Site. The process wastes would
likely include metals plating solutions/sludge, solvents and paints, which are typically
used in the manufacturing of airplanes and engine parts. These process wastes are
consistent with the subsurface building structure material (liquid material) impacts
identified during the implementation of the TWP and SI.

The source of the detected constituents in the metal box at TP-33 is likely due to the
accurmulation of precipitation, since the top of the box is only 2 ft bls.

The results of the risk assessment concluded that the constituent concentrations in the
subsurface building structure material (liquid material) do not pose a current or future
risk above a de minimis risk level to human health at the Site (see Section 9.2.5).

» Plating Area — The black stained material identified during a previous investigation was
not observed during the implementation of the IWP or SI in any of the soil borings or test
pits/trenches performed in this area. However, the area where the stained material was
identified during the previous investigation was excavated and disposed offsite as part of
the remedial action for the green material (see discussion below).

The green stained material observed during a previous investigation was not observed
during the sampling of soil borings during the IWP or SI; however, this material was
identified during the test pit/trenching activities. The analytical results of this material
indicated that VOCs were detected at concentrations that exceed the NYSDEC RSCOs
and chromium was detected at a concentration that exceeded its USEPA Regulatory
Level. Subsequently, the green material was excavated and disposed offsite as part of a
remedial action.

ROUX ASSOCIATES, INC. -121- MBATTIOIY. 1 14/R H11.16/0:0400



« Concrete Structure at Test Pit TP-16 — The black stained wood identified in the concrete
structure at Test Pit TP-16 (former plating arca) during the SI was excavated and
disposed offsite as part of a remedial action.

+ Manhole in Eastem-Central Portion of Site ~ The elemental mercury, mixed with green
material and typical Site fill material, was excavated from the manhole in the eastern-
central portion of the Site, and disposed offsite as part of a remedial action. Additionally,
the sediments inside the west and north pipes leading into this manhole (i.c.,
approximately 5 ft into the pipes from the manhole) were removed and disposed offsite.

The CN detected in the subsurface structure material (i.e., in the green material and in the
sediments in the north and west pipes of the manhole located in the eastern-central
portion of the Site} has been removed and disposed offsite as part of a remedial action.

3.2.3 Groundwater

» The horizontal and vertical extent of the VOCs detected in groundwater has been
delineated at the Site. The VOCs detected in groundwater at concentrations that exceed
the NYSDEC AWQSGVs are present in three overlapping plumes (i.e., TCE, PCE, and
TCA). The three plumes are continuous between the shallow and intermediate zone. The
VOCs detected in groundwater at concentrations that exceed the NYSDEC AWQSGVs
have a larger distribution in the intermediate zone than in the shallow zone, and the
intermediate zone contains higher concentrations of VOCs than in the shallow zone. The
VOCs detected at concentrations that exceed the NYSDEC AWQSGVs in the
intermediate zone have not impacted the deep zone. Additionally, the results of the risk
assessment concluded that the VOC concentrations detected in groundwater that exceed
the NYSDEC AWQSGVs do not pose a current or future risk above a de minimis risk
level to human health at the Site (see Section 9.2.5).

The sources of the VOCs in groundwater are likely no longer present at the Site. The rationale

for this conclusion is:

» that the VOC levels detected in soil or subsurface building structure material from 76 soil
borings and 37 test pits/trenches throughout the Site are too low to contribute additional
VOCs to the groundwater;

» the absence of DNAPL at the Site; and

« that operations of the former manufacturing firms that likely caused the groundwater
impacts ceased operations from 20 years to 50 years ago.

The sources of the VOCs were likely due to the discharge of process wastes to the former
subsurface structures by the former manufacturing firms (e.g., Grumman, Republic) at the
Site. The process wastes would likely include metals plating solutions/sludge, solvents and
paints, which are typically yielded in the manufacturing of airplanes and engine parts. These
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process wastes are consistent with the groundwater impacts identified during the
implementation of the IWP and SL

» Degradation products of the predominant VOCs were detected in groundwater at the Site.
These degradation products indicate that natural reductive dechlorination is occurring
(l.e., anaerobic conditions — lack of oxygen) in the intermediate zone, and to a lesser
degree in the shallow zone,

» The SVOCs/BNs detected in the soil or subsurface building structure materials have not
impacted groundwater at concentrations that exceed the NYSDEC AWQSGVs.

» Except for chromium, metals detected in groundwater are likely either attributed to the
nature of Long Island groundwater or to suspended silt in the samples analyzed. The
chromium detected in the groundwater at the Site may be attributed to the green material,
which contained high levels of chromium. Please note that the green material identified
at the Site has been removed and disposed offsite as part of a remedial action.
Additionally, the results of the risk assessment concluded that the metals (including
chromium) concentrations detected in groundwater that exceed the NYSDEC AWQSGVs
do not pose a current or future risk above a de minimis risk level to human health at the
Site (see Section 9.2.5).

» The CN detected in Monitoring Well MW-28 (shallow zone) that only slightly exceeds
its NYSDEC AWQSGV may be attributed to the CN detected in the subsurface building
structure matenal (solid material) located in the west and north pipes leading from the
manhole at Test Pit TP-23, located in the eastern-central portion of the Site. Specifically,
the CN was detected in sediment approximately 5 ft into the pipes leading from the
manhole. The CN detection in the groundwater at Monitoring Well MW-23 is located in
the estimated downgradient flow direction from these pipes, and is limited in extent to the
immediate area surrounding this well. It is important to note that the sediments in these
pipes (the first 5 ft leading from the manhole) and the material within the manhole has
been removed and disposed offsite as part of a remedial action. Additionally, the results
of the risk assessment concluded that the CN concentrations detected in groundwater that
exceeds its NYSDEC AWQSGV does not pose a current or future risk above a de
minimis risk level to human health at the Site (see Section 9.2.5).

8.2.4 Soil Gas

»  VOCs were detected in soil gas several feet above the locations where the highest VOCs
were previously detected in the shallow groundwater zone. This indicates that the VOCs
are off gassing from these areas of the shallow groundwater zone. The results of the risk
assessment concluded that the VOC concentrations detected in soil gas do not pose a
current or future risk above a de minimis risk level to human health at the Site (see
Section 9.2.5).
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8.2.5 Risk Assessment

* The results of the risk assessment concluded that the constituents (with exceptions noted
below) detected in the soil, groundwater, subsurface building structure material (solid and
liquid), and soil gas do not pose a risk above a de minimis risk level to human health in
the Site’s current status, to residents occupying future buildings, and to construction
workers with regard to both carcinogenic and noncarcinogenic health effects. The results
of the IWP and ST indicate that the Site can be redeveloped for its intended future use
(1.e., residential).

» Under the exposure scenarios described there is only one situation where the ILCR
exceeds the de minimis risk level of 1E-6 in an average (PAEI) exposure scenario. This
exceedance occurs when the risk from estimated consumption of benzo[a]pyrene in home
grown produce for children and youth(s) are combined. There are inherent uncertainties
m this evaluation because no literature has been identified that supports any specific
uptake rate for SVOCs into plant material nor was there any information available on
possible distribution and metabolism of SVOCs within any plant. This hypothetical
pathway is not sufficiently supported by experimental data for risk levels that marginally
exceed (less than an order of magnitude) a de minimis level to be considered a risk, nor
should it be used to justify any form of remedial activity.

» All other exceedances of the target risk level occurred in the upper bound (RMED)
exposure scenarios. With the use of the maximum detected chemical concentration and
the associated health protective assumptions, there is a considerable level of exaggeration
of potential risks. Use of average concentrations of Site-related constituents to estimate
potential risk is more representative, but still likely exaggerates any anticipated exposure
that could occur after redevelopment is complete. Thus, it is concluded that the residual
YOCs, SVOCs, and metals in the soil, groundwater, and subsurface building structures
will not negatively impact indoor air quality and will not pose any excessive human
health risk to residents occupying future buildings and for construction workers
performing activities consistent with these exposure conditions and with regard to both
carcinogenic and noncarcinogenic health effects.

+ It is understood that additional fill will likely be placed on the Site prior to property
development; thus, during construction the likelihood of contact with soils impacted by
Site related chemicals or to groundwater will be reduced by the presence of the additional
soil cover. Added soil could also be mixed with Site soil, which ultimately will dilute
concentrations of COPCs. After construction is completed, buildings and impervious
surfaces will cover much of the Site and there will be likely be little opportunity for
contact with any Site related constituents in soil and groundwater.

» Although the levels of VOCs detected in groundwater at the Site exceed the NYSDEC
AWQSGVs, their occurrence does not pose a current or future risk above a de minimis
risk level to human health because groundwater at or from the Site is not used as a source
of drinking water.

» Groundwater impacts that migrate downgradient beyond the southern Site boundary
(south of Toms Point Lane) would likely not pose a current or future risk above a de
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minimis risk level to human health because the levels of VOCs detected in the shallow
groundwater zone and in the soil gas along southern Site boundary does not pose a
current or future risk above a de minimis risk level to human health.

8.2.6 General

» Because the investigations at the Site are under the auspices of the NYSDEC Voluntary
Cleanup Program, the ARAR process is not required, but provided as means of
completeness.

» All investigation activities including sampling performed during the IWP and SI have
been completed in accordance with the VCA. The investigation activitics generated a
significant amount of data that included the Site media characterization (i.e., soil,
subsurface building structure material, groundwater, and soil gas), delineation of impacts,
and whether any of the identified impacts would pose a current or future risk above a de
mmimis risk level to human health at the Site.

» The results of the investigation activities indicate that no further investigation activities
are necessary in connection with this Site.
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Table 15. Summary of Volatile Organic Compounds Detected in Buildin

Former Thypin Steel

Ing. Facility, Manorhaven, New York

g Structure Subsurface Material (Solid Material),

NYSDEC Designation: GS-1 RE GS-2 GS-2RE LP-C
Parameter RSCOs Sample Date: 5/4/01 4/30/01 4/30/01 5/1/01
(Concentrations in ug/ke) {ug'kg) Sample Depth (ft bls): - -- -- --
Chloromethane -- 000U 10U 10U 100
Bromomethane - 100aU oy 1ou 1oy
Vinyl Chloride 200 10600 10U 10U 10U
Chicroethane 1,900 1600U oy 10U e
Methylene Chloride 100 10001 10U ou 10U
Acetone 200 7000 1ou LoU {010}
Carbon Disulfide 2,700 1000U 5uU U 5y
Vinyl Acetate - 1000U 1416} 10U 15U
1,1-Dichloroethene 400 LoGOU suU suU suU
I, {-Dnchloroethane 00 10gou k1) sU 5U
cis-1,2-Dichicroethene - 1600U 41 3J 5U
trans-1,2-Dichloroethene 300 1000U suU 5uU 3U
Chloreform 300 270 5U su 21
I,2-Dichloroethane 100 10000 5U 5U 5U
2-Butanone 300 1000L 1o 1201 164
L,1,1-Trchloroethane 800 10001 U 5U 5U
Carbon Tetrachloride 600 1000U 5U 5U sU
Bromodichloromethane -- 1000U su 35U su
I,2-Dichloropropane - 1onou sU sU sU
cis-1,3-Dichloropropene - 1000U suU suU U
Trichlorpethene 700 6300 120 98 71
Dibromochloromethane - 10000; U sU 5U
1,1,2-Trichloroethane - 100U suU 5U U
Benzene 60 100U SU suU suU
trans- |, 3-Dichloropropene -~ 10000 5U 50 35U
Bromoform - 100Uy 5U 35U 5U
4-Methyl-2-Pentanone 1,000 1000U 1ous 10U 104
2-Hexanone -- 10004 ous 10U 1ou
Tetrachloroethene 1,400 10000 2071 16 3
Toluene [,500 9700 suI sU 3
1,1,2,2-Tetrachloroethane 600 1000Uf k101} U sU
Chicrobenzene 1,700 5600 suJ 5U 2
Ethylbenzene 5,500 10000 suUJ 5u 5u
Styrene -- 1060U U] 5U SU
Xylenes (total) 1,200 140000 sUJ sU SU
U - Indicates that the compound was analyzed for but not detected
J - Estimated value
B - Analyte detected in laboratory blank
R - Validator Qualifier - Rejected
ug/kg - Micrograms per kilogram
-- No NYSDEC RSCO available
NYSDEC - New York State Departrnent of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives
ft bls - Feet below land surface
RE - Re-analyzed
NA - Not analyzed
E - East TP - Test Pit
W - West Cl - Cradie 1
C - Center C2 - Cradle 2
€S - Concrete Structure FNE - Floor Northeast
DW - Dry Well FSW - Floor Southwest
GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manbhole Pipe South
3T - Septic Tank 53 - Sludge - Like Sample
SE - Southeast PE - Post Excavation
NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin
SW - Southwest
Note:
Bold data indicates that parameter was detected abuve the
NYSDEC RSCOs
ROUX ASSOCIATES, ING. tof 14 -



Table 15. Surmmary of Volatile Organic Compounds Detected in Building Structure Subsurface Material (Solid Material),

Former Thypin Steel, ITne, Facility, Manorhaven, New York

NYSDEC Designation: LP-E LP-W ST-I TP-12 PIPE WEST
Parameter RSCOs Sample Date: 4/30/01 4/30/01 5/1/01 4/4iG1

(Concentrations in pg/'ke) (pg'ke) Sample Depth (ft bls): -- -- -- --
Chloromethane - 10U 1oy 10U 19U
Bromemethane -- wu su 101 QU
Vinyl Chloride 200 10U 1o oy 10U
Chloroethane 1,900 10U 10U 10U 1oL
Methvlene Chloride 10¢ 1ou 10U U 10U
Acetone 200 10U 1oy 19U Lou
Carbon Disulfide 2,700 2] 2] [3o1 SU
Vinyl Acetate -- tou U 10U s5uU
[, 1-Dichloroethene 400 S5U 50U su 50U
1,f-Dichloroethane 200 1 50 5U sU
cis-1,2-Dichloroethene -- 0.71 5U suU su
trans-1,2-Dichloroethene 300 5U 5U 5uU sU
Chloroform 300 2] 6J 170 U
1,2-Dichloroethane 100 sU 5U U SU
2-Butanone 300 6B 33B 5501 5U
1,1, 1-Trichloroethane 800 U SU sU sU
Carbon Tetrachloride 600 sU 5U suU sU
Bromodichloromethane - 5U 5U su sU
1,2-Dichloropropane -- 5U U su SU
cis-1,3-Dichloropropene -~ s5u U sU 50
Trichloroethene 700 6 U 180J 2]
Dibromochloromethane - 5U sU SU 50U
1,1,2-Trichloroethane - suU 50U 5U sU
Benzene 60 5U sU T s5uU
trans-1,3-Dichioropropene -- 5U su U 5U
Bromoform - 10U 10u sU NA
4-Methyl-2-Pentanone 1,000 10U 10U 10U NA
2-Hexanone - 19U 1ou 10U NA
Tetrachloroethene 1,400 sU U 72 0.9
Toluene 1,500 1J 2] suU NA
1,1,2,2-Tetrachloroethane 600 sU 50U 5U h19)
Chlorcbenzene 1,700 03] 5U 12000 5uU
Ethylbenzene 3.500 2] 0.9J 2000 NA
Styrene - 50 U 5U NA
Xvlenes (total) 1,200 2] 41 160]J NA
LI - Indicates that the compound was analyzed for but not detected
J - Estimated value
B - Analyte detected in laboratory blank
R - Validator Qualifier - Rejected
ng'kg - Micrograms per kilogram
-- No NYSDEC RSCO avajlable
NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives
ft bls - Feet below land surface
RE - Re-analyzed
NA - Not analyzed
E - East TP - Test Pit
W - West Cl - Cradle 1
C - Center C2 - Cradle 2
CS - Concrete Structure FNE - Floor Northeast
DW - Dry Well FSW - Floor Southwest
GS - Green Material MHPXN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank SS - Sludge - Like Sample
SE - Southeast PE - Post Excavation
NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin
SW - Southwest
Note:
Bold data indicates that parameter was detected above the
NYSDEC RSCOs

ROUX A:SSOGIATES, INC. Zof 14 NBAZTI01Y.114/T15



Table 15. Summary of Voiatile Organic Compounds Detected in Building Structure Subsurface Material (Sclid Material),

Former Thypin Steel [nc. Facility, Marorhaven, New York

NYSDEC Designation:  TP-i2 PIPE EAST TP-12 NE TP-12 SW

Parameter RSCOs Sample Date: 4/4/01 4/4/01 4/4/01
{Concentrations in pg/ke) {ug'kg) Sample Depth (1t bls): - - --
Chloromethane - 16U ou 1ou
Bromomethane - NA NA NA
Vinyl Chloride 200 1o 100 1ou
Chloroethane 1,900 10U 1oU 10U
Methylene Chloride 100 100 10U 10U
Acetone 200 NA NA NA
Carbon Disulfide 2,700 su suU su
Vinyl Acetate -- suU sU sU
1,1-Dichloroethene 400 SuU U sy
1,1-Dichlorcethane 200 U 53U sU
cis- 1,2-Dichlorcethene - 5U sU U
trans- 1,2-Dichioroethene 300 SU 35U suU
Chloroform 300 5U sU U
1,2-Dichloroethane 100 5U 5U 50U
2-Butanone 300 U 5U sur
1,1.1-Trichloroethane 800 SU 5U 5U
Carbon Tetrachloride 600 U su 3U
Bromodichloromethane - SU sU sU
1,2-Dichloropropane - sU sU U
cis-1,3-Dichiocropropene - sU U 5U
Trichloroethene 700 suU 5U su
Dibromochloromethane - suU suU suU
1,1,2-Trichloroethane - suU 5U suU
Benzene 60 h18) 5u sU
trans-1,3-Dichioropropene -- SU 5U 5U
Bromoform -- su 35U 5uU
4.Methyl-2-Pentanone 1,000 3U U 5U
2-Hexanone -- 5U 5U b8
Tetrachloroethene 1,400 5U 5U U
Toluens 1,500 sU 5U sU
1,1,2,2-Tetrachloroethane 600 SU 5U U
Chlorobenzene 1,700 51 suU 50
Ethylbenzene 5,500 NA NA NA
Styrene - NA NA NA
Xylenes {toial) 1.200 NA NA NA

U - Indicates that the compound was analyzed for but not detected
I - Estimated value

B - Analyte detected in laboratory blank

R - Validator Qualifier - Rejected

pg'ky - Micrograms per kilogram

- No NYSDEC RSCO available

NYSDEC - New Yark State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

tt bls - Feet below land surface

RE - Re-analyzed

NA - Not analyzed

E - East TP - Test Pit

W - West C1 - Cradle ]

C - Center C2 - Cradle 2

CS - Congrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

G8 - Green Material MHPN - Manhole Pipe North
(SP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank 58 - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Note:

Bold data indicates that parameter was detected above the
NYSDEC R3COs

ROUX ASSQCIATES, INC.

Jaofi4
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Table 15. Summary of Volatie Organic Compounds Detected tn Building Structure Subsurface Material (Selid Material),

Former Thypin Steel, Inc, Facility, Manorhaven, New York

NYSDEC Designation:  TP-12 CLOTHRE TP-15 C1i TP-15C1 TP-15 C2
Parameter RSCOs Sample Date: /4/01 4/17401 4/17/01 4/17/01

(Concentrations in pg/kg) (ug'ka) Sample Depth ({t bls): -- 6-8 §-10 6-8
Chloromethane - 10U 10U 10U 1ou
Bromomethane .- NA NA NA NA
Vinyl Chloride 200 10} 1oy 10U Loy
Chloroethane 1,900 10U (019} 10U 1ou
Methylene Chloride 100 oy Loy 16U ou
Acetone 200 NA NA NA NA
Carbon Dhsulfide 2,700 sU 5U 5uU su
Vinyl Acetate - suU 5U NA NA
1,1-Dichloroethene 400 18 19 s5U AU
1,1-Dichloroethane 200 U 35U suU suU
cis-1,2-Dichloroethene - 50U 5U suU 5
trans- 1,2-Dichlorcethene 300 SU 5U 5U sU
Chloroform 300 su 5U 54 SU
1,2-Dichloroethane 100 s5U s5U 5U 50U
2-Butanone 300 NA NA NA NA
1,1,1-Trichlorcethane 800 U suU 53U sU
Carbon Tetrachloride 600 500 suU U U
Bromeodichloromethane - sU 50 s5uU 5U
1,2-Dichloropropane - 53U 5U 5U U
cis-1,3-Dichloropropene - 5U 5U SU 5U
Trichleroethene 700 9 5U 0.5 53U
Dibromoechloromethane -- 5U 35U 5U SU
1,1,2-Trichicroethane - U sU suU 5U
Benzene 60 NA NA NA NA
trans- 1,3-Dichloropropene - suU sU U suU
Bromoform -- NA NA NA NA
4-Methyl-2-Pentanone 1,000 NA NA NA NA
2-Hexanone . NA NA NA NA
Tetrachloroethene 1,400 2J 0.8) 0.94 sU
Toluene 1,300 NA NA NA NA
1,1,2,2-Tetrachloroethane 600 5U 5u suU 5U
Chlorobenzene 1,700 5U 5U 5U 54U
Ethylbenzene 5,500 NA NA NA NA
Styrene - NA NA NA NA
Xylenes (total) 1,200 NA NA NA NA

LI - Indicates that the compound was analyzed for but not detected
J - Estimated value

B - Analyte detected n laboratory blank

R - Validator Qualifier - Rejected

wg'kg - Micrograms per kilogram

--No NYSDEC RSCO available

NYSDEC - New York State Department of Environmental Conservation
R8COs - Recommended Soil Cleanup Objectives

ft bls - Feet below land surface

RE - Re-analyzed

NA - Not analyzed

E - East TP - Test Pit

W - West C1 - Cradle !

C - Center C2 - Cradle 2

CS - Concrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

(8 - Green Material MIPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank S8 - Sludge - Like Sarnple
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Note:

Bold data indicates that parameter was detected abave the
NYSDEC RSCOs

ROUX ASSOCIATES, INC.

40f14
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Table L5. Summary of Volatile Organic Compounds Detected in Building Structure Subsurface Material (Solid Material),

Former Thypin Steel, Ing, Facility. Manorhaven, New York

NYSDEC Designation: TP-15C2 TP-13 CRADLE 2-3

Parameter RSCOs Sample Date: 4/17/01 4/4/01
(Concentrations in ug/'kg) {ug'ka) Sample Depth (fi bls): 8-10 3-4
Chloromethane -- 10U 10
Bromomethane - NA NA
Vinyl Chloride 200 104 100
Chloroethane 1,500 [0V 10U
Methylene Chioride 100 1oy 10U
Acetone 200 NA NA
Carbon Disultide 2,700 sU s5U
Vinyl Acetate -- NA NA
1,1-Dichloroethene 400 5U U
1,1-Dichloroethane 200 U 50
cis-1,2-Dichloroethene -- 5U su
trans-1,2-Dichloroethene 300 su suU
Chloroform 300 U 35U
1,2-Dichloroethane 100 53U 5u
2-Butancne 300 NA NA
1,1,1-Trichloroethane 800 sU sU
Carbon Tetrachloride 600 5U sU
Bromodichloromethane - suU 35U
1,2-Dichleropropane - S5U k19
cis-1,3-Dichloropropene -- sy 5U
Trichloroethene TO0 suU 4]
Dibromochloromethane - k1) 5U
1,1,2-Trichloroethane - b1 50U
Benzene 80 NA NA
trans-1,3-Dichloropropene - U suU
Bromoform . NA NA
4-Methyl-2-Pentancne 1,000 NA NA
2-Hexanone - NA NA
Tetrachloroethene 1,400 1] 61
Toluene 1,500 NA NA
1,1.2,2-Tetrachloroethane 600 suU 1J
Chlorobenzene 1,700 SU U
Ethylbenzene 5,500 NA NA
Styrene - NA NA
Xylenes (total) 1,200 NA NA

LI - Indicates that the compound was analyzed for but not detected
J - Estimated value
B - Anaiyte detected in laboratory blank
R - Validator Qualifier - Rejected
g'kg - Micrograms per kilogram
-- Ne NYSDEC RSCO available
NYSDEC - New York State Department of Envirenmental Conservation
RSCOs - Recommended Seil Cleanup Objectives
ft bls - Feet below land surface
RE - Re-analyzed
NA - Nor analyzed

E - East TP - Test Pit

W~ West Cl - Cradle |

C - Center C2 - Cradle 2

CS - Concrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank 58 - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

5W - Southwest

Note:

Beid data indicates that parameter was detected above the
NYSDEC RSCOs

ROUX ASSOCIATES, INC, Sofl4

MBA?7101Y 114/T15



Table 15. Summary of Volatile Organic Compounds Detected in Building Structure Subsurface Material {Sclid Material),

Former Thypin Steel, Ine. Faciliey, Manorhaven, New York,

NYSDEC Designation: TP-15 CRADLE 2 BOTTOM RE TP-15 DRUM TP-16 FNE
Parameter RSCOs Sample Date: 4/4/01 4/4/01 41701

(Concentrations in pg'kg) {1eg/ke) Sample Depth (ft bls); -- -- 5-7
Chloromethane -- 01T 10U Loy
Bromomethane -- NA NA NA
Vinyl Chloride 200 10U 10U Lo
Chloroethane 1,900 10U 1ou ou
Methylene Chloride 100 10U 10U 10U
Acetone 200 NA NA NA
Carbon Disulfide 2,700 su :19) su
Vinyl Acetate - NA NA NA
[,1-Dichloroethene 400 U 50 s
1,1-Dichloroethane 200 53U s5U 5U
cis-1,2-Dichloroethene - h18] 5U 5U
trans- 1,2-Dichlorcethene 300 su 5U sU
Chloroform 300 k10f 3U 54
t,2-Dichloroethane 100 U 5U sU
2-Butanone 360 NA NA NA
1,1,1-Trichloroethane 800 sU U sU
Carbon Tetrachloride 600 su 5U 5U
Bromadichloromethane - suU s5U U
1,2-Dichloropropane - U U 5U
cis-1,3-Dichloropropene -- 5U 5U SU
Trichloroethene 700 2] 0.8} suU
Dibromochloromethane -- 5U 5U suU
1,1,2-Trichloroethane - suU 30U 5U
Benzene 60 NA NA NA
trans-1,3-Dichloropropene -- 53U 5U U
Bromoform -~ NA NA NA
4-Methyl-2-Peatanone 1,000 NA NA NA
2-Hexanone - NA NA NA
Tetrachloroethene 1,400 49) 11 Q.61
Toluene 1,500 NA NA NA
1,1,2,2-Tetrachloroethane 600 5u suU sU
Chlorobenzene 1,700 suU 5U U
Ethyibenzene 5,500 NA NA NA
Styrene - NA NA NA
Xvlenes (total} 1,200 NA NA NA

7 - Indicates that the compound was analyzed for but not detected

J - Estimated value

B - Analyte detected in laboratory biank

R - Validator Qualifier - Rejected

pg/kg - Micrograms per kilogram

« No NYSDEC RSCO available

NYSDEC - Mew York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

ft bls - Feet below land surface

RE - Re-analyzed

NA - Not analyzed

E - East TP - Test P1t

W - West Cl - Cradle |

C - Center C2 - Cradle 2

(8§ - Concrete Structure FNE - Floor Northeast

DW - Dry Well ESW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LF - Leaching Pon] MHPS - Marthole Pipe South
ST - Septic Tank 3S - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Note:

Beold data indicates that parameter was detected above the
NYSDEC RSCOs

ROUX ASSOCIATES, INC.

6of 14
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Table 15. Summary of Volatile Organic Compounds Detected in Building Structure Subsurface Material {Solid Material),
Former Thypin Steel, Inc,_Facility, Manorhaven. New York

NYSDEC Designation: TP-16 FNE TP-16 F8W TP-16 FSW TP-16-GS
Parameter RSCOs Sample Date: 417101 4/17/01 41701 4/4;01
{Concentrations in pg/kg) {ug’kg) Sample Depth (ft bls): 9-11 3.7 7-9 --
Chloromethane - 1ou U ou Looou
Bromomethane - NA NA NA 1906U
Vinyl Chloride 200 16U LU Loy 1000U
Chloroethane 1,900 10U U 10U 1000U
Methylene Chloride 100 1ou 10U 10U Lo60u
Acetone 200 NA NA NA 1000U
Carbon Disulfide 2,700 sU U :10) LocoU
Vinyl Acetate - NA NA NA LOQ0U
1,1-Dichloroethene 400 5u k1) suU Looou
1,1-Dichloroethane 200 SU 5U su 1600
cis- 1,2-Dichlorocthene - 51U suU sU 100G
trans-1,2-Dichloroethene 300 5u sU sU ooy
Chioroform 300 50U 5U h14) 1000U
1,2-Dichlorocthanc 100 sU 5U 3U 1000L
2-Butanone 300 NA NA NA 87
1,1,1-Trichloroethane 800 U 5U k16 10G0U
Carbon Tetrachloride 600 5U U 5U 1 Q00U
Bromodichloromethane - h19) suU suU 10000
1,2-Dichlorepropane - 35U sU su 1600U
cis-1,3-Dichlorepropene - sU sU 5U 000U
Trichloroethene 700 SU sU suU 5200
Dibromochloromethane -- suU k19) 3U 000U
1,1,2-Trichloroethane -- 5U sU 5u 1000U
Benzene 60 NA MNA NA 1000
trans-1,3-Dichlorepropene - U su suU LOODUT
Bromoform - NA NA NA 16o0U
4-Methyl-2-Pentancne 1,000 NA NA NA 1000U
2-Hexanone -- NA NA NA 1800U
Tetrachloroethene 1,400 54U U sU 180J
Teluene 1,500 NA NA NA 5200
1,1,2,2-Tetrachloroethane 600 sU 50U U 100Qu
Chlorobenzene 1,700 5U U 5U 2900J
Ethylbenzene 5,500 NA NA NA 6500
Styrene - NA NA NA 1600U
Xylenes {total) 1.200 NA NA NA 86000
U - Indicates that the compound was analyzed for but not detected
J - Estimated value
B - Analyte detected in laboratory blank
R - Validator Qualifier - Rejected
pgfkg - Micrograms per kilogram
-- Mo NYSDEC RSCO available
NYSDEC « New York State Department of Envirerimental Conservation
RSCOs - Recommended Soil Cleanup Objectives
ft bis - Feet below land surtace
RE - Re-analyzed
NA - Not analyzed
E - East TP - Test Pit
W - West Cl - Cradle |
C - Center C2 - Cradle 2
C5 - Concrete Structure FINE - Floor Northeast
DW - Dry Well FSW - Floor Southwest
GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhote Pipe South
ST - Septic Tank 38 - Sludge - Like Sample
SE - Southeast PE - Post Excavation
NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin
SW - Southwest
Note:
Bold data indicates that parameter was detected above the
NYSDEC RSCOs
ROUX ASSOQOCIATES, INC. 7of 14 MBATT101Y, 1 14/T15



Table 15, Sumnary of Velatile Organic Compounds Detected in Building Structure Subsurface Material (Solid Material),
Former Thypin Steel. Inc. Facility, Manorhaven, New York

NYSDEC Designation: TP-16-PE-BOTTOM TP-i6-PE-NORTH TP-16-PE-SOUTH
Parameter R3COs Sample Date: {4/ 4/4/01 4/4/01
(Concentrations in po/kg) {(ng’kg) Sampie Depth (ft bis): -~ - -

Chloromethane -- oy 10U 16U
Bromomethane - LouU 16U 10U
Vinyl Chloride 200 Lou 10U u
Chlorogthane 1,900 LcU 1ou 101
Methylene Chloride 100 1ou 10U 10U
Acetone 200 ou 10U ou
Carbon Disulfide 2,700 T b0 U
Yyl Acetate - 1au Lou 1ou
1,1-Dichloroethene 400 sU 5U U
1,1-Dichloroethane 200 sU SU k1)
cis-1,2-Dichloroethene - 5U suU U
trans-1,2-Dichloroethene 300 su 5U 53U
Chloroform 306 suU sU su
1,2-Dichloroethane 100 sua 5U suU
2-Butanone 300 51 8l 10U
1,1,1-Trichloroethane 800 sU 5U 3U
Carbon Tetrachloride 600 5U 5U sU
Bromodichloremethane - SU 5U 5y
1,2-Dichloropropane -- 5U sU U
cis-1,3-Dichloropropene -- U 50 U
Trichloroethene 700 I 15 0.84
Dibromochloromethane - SU £19) 5U
1,1,2-Trichloroethane - su 54 5U
Benzene 60 suU sU s5U
trans-1,3-Dichloropropene - s5U sU 5U
Bromoform - sU suU 5U
4-Methyl-2-Pentanone 1,000 1ouU 1ou 10U
2-Hexanone - 1ou 1ou LoU
Tetrachloroethene 1,400 S5U 2] sU
Toluene 1,500 5U 0.6] 0.6§
1,1,2,2-Tetrachloroethane 600 5U U suU
Chlorobenzene 1,700 5U 31 suU
Ethvlbenzene 5,500 5U suU 50
Styrene - 5U 5U 5U
Xylenes (total) 1,200 SU 2] sU
U - Indicates that the compound was analyzed for but not detected

1 - Estimated value

B - Analyte detected in laboratory blank

R - Validator Qualifer - Rejected

ng'kg - Micrograms per kilogram

- No NYSDEC RSCO available

NYSDEC - New York State Department ot Envirenmental Conservation

RSCOs - Recommended Soil Cleanup Objectives

ft bls - Feet below land surface

RE - Re-analyzed

NA - Not analyzed

E - East TP - Test Pit

W - West Cl - Cradle |

C - Center 2 - Cradle 2

CS - Congcrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North

GSP - Green Material Pipe MHPW - Manhole Pipe West

LP - Leaching Pool MHPS - Manhole Pipe South

ST - Septic Tank 88§ - Sludge - Like Sampie

SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris

NE - Nontheast CB - Catch Basin

SW - Southwest

Note:

Bold data indicates that parameter was detected above the

NYSDEC R8COs
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Table 15. Summary of Volatile Organic Compounds Detected in Building Strucruire Subsurface Material (Solid Material),

Former Thypin Steel. Inc. Facility, Manorhaven, New York

NYSDEC Designation: TP-16-PE-WEST TP-16-PIPE-NORTH TP-16/PET RE
Parameter RSCOs Sample Date: 4/4/01 4/4/01 4/4/01
{Concentrations in ng'kg) (ng'ke) Sample Depth (it bis): - -- --
Chloromethane - 1ou 10U 16U
Bromomethane - 10U 1oy 10U
Vinyl Chloride 200 10U 1ouU 1ou
Chloroethane 1,90¢ 10U Lou ou
Methylene Chloride 100 10U 1oy 10U
Acetone 200 16U ou U
Carbon Disulfide 2,700 5U 501 10U
Vinyl Acetate -- 10U Loy 10U
1,1-Dichloroethene 400 5U sU 5U
1,1-Dichlorcethane 200 5U suU su
cis-1,2-Dichicrosthene - 5U 50U 11
trans-1,2-Dichloroethene 300 sU SU suU
Chloroform 300 su 5U su
1,2-Dichlorocthane 100 5U k19 sU
2-Butanone 300 10U ow 13U
1,1,I-Trichlorcethane 300 sU 5U sU
Carbon Tetrachloride 600 5uU 3U sU
Bromodichloromethane - suU 5U 50U
1,2-Dichloropropane - sU U sU
cis-1,3-Dichloropropene - sU 50 5U
Trichloroethene 700 23 6l 1
Dibromochloromethane -- 5U U 5U
1,1,2-Trichloroethane - 5U 53U 5U
Benzene 60 su sU 5U
trans-1,3-Dichloropropene - suU 5U 5U
Bromoform - su 5U 5U
4-Methyl-2-Pentanone 1,000 LouU 10U ou
2-Hexanone -- LouU 10U 10U
Tetrachloroethene 1,400 U u 5U
Toluene 1,500 5U sU 1J
1,1,2,2-Tetrachloroethane 600 5U sU 5U
Chlorobenzene 1,700 U sU SU
Ethylbenzene 5,500 5uU su 5U
Styrene - U suU 5U
Xylenes (total) 1,200 5U 51 8

U - Indicates that the compound was analvzed for but not detected

J - Estimated value

B - Analyte detected in laboratary blank

R - Validator Qualifier - Rejected

ug/kg - Micrograms per kilogram

- No NYSDEC RSCO available

NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

ft bls - Feet below land surface

RE - Re-analyzed

NA - Not analyzed

E - East TP - Test Pit

W - West Cl - Cradle 1

C - Center C2-Cradle2

CS - Concrete Siructure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

(S - Green Malerial MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank 8§ - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

5W - Southwest

BNote:

Bold data indicates that parameter was detected above the
NYSDEC RSCOs

ROUX ASSCCIATES, INC.
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Table 13. Surmary of Volatile Organic Compounds Detected in Building Structure Subsurface Material {Solid Material),

Former Thypin Steel, [ne, Facility, Manorhaven, New York

NYSDEC Designation: TP-16 TP-16-3WP RE TP-16-4CB
Parameter RSCOs Sample Date: 4/4/01 {4/01 4/4i0)1
(Concentrations in pg/kg) {ue’kg) Sample Depth (ft bls): 12-13 -- --
Chloromethane - 16U 10U 19U
Bromomethane -- 101 1oy 10U
Vinyl Chlonde 200 16U o U
Chloroethane 1,900 16U 10U 10U
Methylene Chloride 100 1ou 1ou 10U
Acetone 200 16U 1ou 1oU
Carbon Disulfide 2,700 5U 50U U
Vinyl Acetate - 10U 10U 1ou
1,}-Dichloroethene 400 5U b1 U
1,1-Dichloroethane 200 suU SU U
¢is-1,2-Dichloroethene .- 5U U 5U
trans-1,2-Dichloroethene 300 5U 5U su
Chloroform 300 5U 50 53U
1,2-Dichloroethang 100 5uU SU U
2-Butanone 300 32U 1001 10U
1,1,1-Trichloroethane 300 5U sU 5U
Carbon Tetrachloride 600 3U suU U
Bromodichloromethane -- U 53U suU
1,2-Dichloropropane - 5U 5U U
cis-1,3-Dichlotopropene -- 5uU SuU s5uU
Trichloroethene 700 3U 211 6J
Dibromochloromethane - k1) su 5U
1,1,2-Trichloroethane - 50U 5U sU
Benzene 60 U sU U
trans-1,3-Dichloropropene - 5U 5U 5U
Bromoform - 5U sU U
4-Methyl-2-Pentanone 1,000 10U 10U} oy
2-Hexancne - 10U 10U ou
Tetrachloroethene 1,400 G.51 24] 2]
Toluene 1,500 1J 507 U
1,1,2,2-Tetrachloroethane 600 U k193] 50U
Chlorobenzene 1,700 5U h162] 5U
Ethylbenzene 3,500 U 503 50
Styrene -- s5U sU1 U
Xylenes (total) 1,200 5U SUJ 5U

U - Indicates that the compound was analyzed for but not detected
J - Estimated value

B - Analyte detected in laboratory blank

R - Validator Qualifier - Rejected

pe/kg - Micrograms per kilogram

-- Mo NYSDEC RSCO available

NYSDEC - New York State Departrnent of Environmental Conservation
RSCOs - Recommended Seil Cleanup Objectives

ft bis - Feet below land surface

RE - Re-analyzed

NA - Notanalyzed

E - East TP - Test Pit

W - West Cl - Cradle |

C - Center C2 - Cradle 2

CS - Concrete Structure FNE - Floor Northeast
DW - Dry Well FSW - Floar Southwest

(S - Green Material

GSP - Green Material Pipe
LP - Leaching Pool

ST - Septic Tank

SE - Scutheast

NW - Northwest

NE - Northeast

SW - Southwest

Note:

Bold data indicates that parameter was detected above the
NYSDEC RSCOs

MHPN - Manhole Pipe North
MHPW - Manhole Pipe West
MHPS - Manhole Pipe South
8§ - Sludge - Like Sample

PE - Post Excavation

PET - Black Wood Debris
CB - Catch Basin

ROUX ASSQCIATES, INC. 10of 14
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Table 15. Summary of Volatile Organic Compounds Detected in Building Structure Subsurface Material (Solid Material),

— Former Thypin Steel, Inc. Fagility, Vanorhaven, New York,
NYSDEC Designation:  TP-16-2 CLAY PIPE TP-16-WOOD TP-15-1 TP-19-2
Parameter RSCOs Sample Date: 4/4/01 4/4/01 4/4/01 4/4/01
(Concentrations in ug/'ka) (ng'ke) Sample Depth (it bis): -- - -- -
Chloremethane -- 10U 100G 10U lau
Bromomethane -- toug 1ou 10U 10U
Vinyl Chloride 200 oy 1oU 1cU {0
Chlorcethane 1,500 oy oy 1oU 10U
Methylere Chloride 100 oy 1oU 10U ou
Acetone 200 jile) oy oy 1ou
Carbon Disulfide 2,700 r U 50U U
Vinyl Acetate - Loy 10U 10U 10U
1,i-Dichloroethene 404 s5u sU 50 Sy
1,i-Dichlorpethane 200 suU 50 5U suU
cis-1,2-Dichloroethene -- suU sU U sU
trans-1,2-Dichloroethene 300 U 50 5U s5U
Chlorofonm 300 sy 50U 50 sy
1,2-Dichloroethane 106 sU iU 3U suU
2-Butanone 00 15U U 10U 1au
1,1,1-Trichloroethane 800 54U 5uU 5uU suU
Carbon Tetrachlende 600 sy 5U 5U sU
Bromodichloromethane -- sUJ SU U su
1,2-Dichloropropane -- 54 5U 5U Su
cis-1,3-Dichleroprepene - 54 30 5U SU
Trichloroethene 704 3J U au s5U
Dibromochloromethane - 54J 50U sU sU
1,1,2-Trichloroethane - 5 U 5U suU
Benzene 60 sy 5U U 53U
trans-1,3-Dichloropropene - U U 50U suU
Bromoform - sU U 5U sU
4-Methyl-2-Pentancne 1,000 Loy 16U 14U e
2-Hexanone - 10U 16U 10U oy
Tetrachloroethene 1,400 0.9] 5U 35U 0.8
Toluene 1,500 suU 0.5] 5U 1]
1,1,2,2-Tetrachloroethane 600 sU 53U 56 suU
Chlorobenzene 1,700 5U U 50 SU
Ethylberizene 5,500 5U 5U 5u sU
Styrene -- 5U 5U s5U U
Kylenes {total) 1,200 au 5U 5U s5U

U - Indicates that the compound was analyzed for but not detected
J - Estimated value

B - Analyte detected in laboratory blank

R - Validator Qualifier - Rejected

pe'ke - Micrograms per kilogram

-- No NYSDEC RSCO available

NYSDEC - New York State Department of Environmental Canservation
RSC0Os - Recommended Soil Cleanup Objectives

fi bis - Feet below land surface

RE - Re-analyzed

NA - Not analyzed

E - East TP - Test Pit

W - West Cl - Cradle |

C - Center C2 - Cradle 2

(S - Concrete Siructure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
L.P - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank 8§ - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

5W - Southwest

Note:

Bold data indicates that parameter was detected above the
NYSDEC RSCOs
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Table 15. Summary of Volatile Organic Compounds Detected in Building Structure Subsurface Material (Sclid Material},

former Thypin Steel [nc. Facility, Manorhaven New York

NYSDEC Designation: TP-21-1 TP-21-PE/SE TP-2I/NW TP-23 GSP
Parameter RSCOs Sample Date: 4/4/31 4404 4/4/0] 01
(Concentrations in pg'kg) (ng'kg) Sample Depth (It bls): -- -- - -

Chloromethane - Loy 100 100 10U
Bromomethane -- NA NA NA NA
Vinyl Chionde 200 1oy 10U 100 1oU
Chloroethane 1,900 10U 10U 10U 1oy
Methylene Chloride 100 ou oy 10U 10U
Acetone 200 NA NA NA NA
Carben Disulfide 2,700 s5U 12 .71 suU

Vinyl Acetate -- NA NA NA NA
1,1-Dichloroethene 400 sU 50 sU sU

1,1-Dichloroethane 200 5U 5U su sU

cis-1,2-Dichloroethene - 5U 5U suU sU

trans- i ,2-Dichloroethene 300 k18] 5U sU sU

Chloroform 300 sU U 5U U

1,2-Dichloroethane 100 5uU SU 5U SU

2-Butanone 300 NA NA NA NA
1,1,1-Trichloroethane 800 sU 5U su SU

Carban Tetrachloride 600 sU U SU 0.95
Bromodichloromethane - 5U 50U su S
1,2-Dichloropropane - suU U 5U 50U
cis-1,3-Dichloropropene -- su 35U s5uU 50
Trichloroethene 700 48 0.4 su 12

Dibramochloromethane - 5U suU suU sU
1,1,2-Trichloroethane - s5uU 3u sU su
Benzene o0 NA NA NA NA
trans- |, 3-Dichloropropene -- su 5U su U

Bromoform - NA NA NA NA
4-Methyl-2-Pentanone 1,000 NA NA NA NA
2-Hexanone -- NA NA NA NA
Tetrachloroethene 1,400 190 1J 0.4J 180
Toluene 1,500 NA NA NA NA
1,1,2,2-Tetrachloroethane 600 5U 5U U suU
Chlorobenzene 1,700 suU 5u su 5U
Ethylbenzene 5,500 NA NA NA NA
Styrene - NA NA NA NA
Xylenes (total) 1,200 NA NA NA NA

U - Indicates that the compound was analyzed for but not detected
I - Estimated value

8 - Analyte detected in laboratory blank

R - Validator Qualifier - Rejected

pg'kg - Micrograms per kilogram

-- No NYSDEC RSCO available

NYSDEC - New York State Department of Environmental Conservation
RS5C0Os - Recemmended Soil Cleanup Objectives

ft bis - Feer below land surface

RE - Re-anaiyzed

NA - Not analvzed

E - East TP - Test Pit

W . West C1 - Cradle 1

C - Center C2 - Cradle 2

CS - Concrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank SS - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Scuthwest

Note:

Bold data indicates that parameter was detected above the
NYSDEC RSCOs
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Table 15. Summary of Volatile Organic Compounds Detected i Building Structure Subsurface Material (Solid Material},

Fonner Thypin Steel, Inc, Facility, Manorhaven, New York,

NYSDEC Designation:  TP-23 MHPN TP-23 MHPW RE TP-23 MHPS TP-31 5S RE
Parameter RSCOs Sample Date: 4/24/01 4/24/01 4/24/01 /24701

{Congentrations in ug/’kg) {ug’ke) Sample Depth {ft bls): - -- -- --
Chloromethane - 100 10U 1By 10U
Bromomethane - 10U 10U U 10U
Vinyl Chlonde 200 1ous 1ou 18U 16U
Chloroethane 1,900 104] 10U 19U 16U
Methylene Chloride 100 10U 1ou 19U 10U
Acetone 200 10U 1ouU U 680JB
Carbon Disulfide 2,700 k180 5U 5U 33U
Yinyl Acetate -- 10R 10R 10R 10R
1,1-Dichloroethene 400 S0 U su 5U
1,1-Dichloroethane 200 517 5U suU 5U
cis-1,2-Dichloroethene -- suUl 5U 5U sU
trans-1,2-Dichloroethene 300 s sU sU 53U
Chioroform 300 1J suU sU sU
1,2-Dichloroethane 100 sUl sU sU s5U
2-Butanone 300 LouUs 10U 10U 230
1,1,1-Trichlorocthane 800 50T 5U s5U U
Carbon Tetrachloride oD 2] sU su sU
Bromodichloromethane -- 51T U s5U U
1,2-Dichioropropane -- 543 5U 5U 5U
cis-1,3-Dichloropropene -- 54U s5u 5U suU
Trichloroethene 700 345 7 ] 10J
Dibromochloromethane - sUl 50U sU sU
1,1,2-Trichloroethane - SUl U 50 sU
Benzene 6O sUl suU 5U k1)
trans- 1,3-Dichloropropene - b10H] 5u 5U 5U
Bromeform -- 5Ul suU sU suU
4-Methyl-2-Pentanone 1,000 50 57 5U L18))
2-Hexanone -- 10U Lous LoU Lous
Tetrachlotoethene 1,400 280J 180J 48 5]
Toluene 1,500 8] 3] 4] h)
i,1,2,2-Tetrachloroethane 600 sUJ sUJ sU k193
Chlorobenzene 1,704 suUI SUJ sU 5U)
Ethylbenzene 5,500 k181} sUJ k19) 5UJ
Styrene -- sul SUJI suU 50
Xylenes (total) 1,200 507 50T 5U 5L
U - Indicates that the compound was analyzed for but not detected
] - Estimated value
B - Analyte detected in laboratory blank
R - Validator Qualifier - Rejected
pe/kg - Micrograms per kilogram
-- No NYSDEC RSCO available
NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives
tt bls - Feet below land surface
RE - Re-analyzed
NA - Not analyzed
E - East TP - Test Pit
W - West C1-Cradle 1
C - Center €2 - Cradle 2
CS - Concrete Structure FNE - Floor Northeast
DW - Dry Well FSW - Fleor Southwest
GS - Green Material MHPN - Manhole Pipe Norta
GSF - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Poal MHPS - Manhole Pipe South
ST - Septic Tank 88§ - Sludge - Like Sample
SE - Southeast PE - Post Excavation
NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Carch Basin
SW - Southwest
DNote:
Bold data indicaies that parameter was detected above the
NYSDEC RSCOs
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Table 15. Summary of Volatile Organic Compounds Detected in Building Structure Subsurface Material (Solid Material),

Eormer Thypis Steel, Ing, Facility, Manorhaven New York

NYSDEC Designation:  TP-32/WP TP-33/DW TP-35CS TP-36 PIPE
Parameter RSCOs Sample Date: 4/25/G1 5/8/01 3/16/01 510/01
{Concentrations in pg/kg) {nke) Sample Depth (ft his): - -- - --
Chloromethane -- 10U 10U 100 10U
Bromomethane - 10U 1oy 10U 10U
Vinyl Chloride 200 Lou 1ou 10U 10U
Chloroethane 1,900 1ou 10U 10U 10U
Methylene Chloride 160 Loy 10U 10U 104
Acetone 200 LoU 1ou 10U ou
Carbon Disulfide - 2,700 sU 50U 35U 5U
Vinyl Acetate -- Lou LoJ 10U 1ou
1,1-Dichlotoethene 400 sU 5U sU 5U
1,1-Dichloroethane 200 5U k191 5U 5U
cis- 1,2-Dichloreethene - 54U sU U 5U
trans-1,2-Dichloroethene 300 sU U 3U 53U
Chloroform 300 SU 0.8J 5U suU
1,2-Dichloroethane 100 suU su U 54
2-Butanone 300 10U 10U 150 330
1,1,1-Trichloroethane 800 SU suU sU suU
Carbon Tetrachloride 600 suU sU U suU
Bromodichloromethane . st suU 50U 5U
1,2-Dichloropropane -- suU su 50U U
cis- 1,3-Dichloropropene -- 5U s5uU 5U suU
Trichlorgethene 700 su sU 50 5U
Dibromochloromethane -- su su 50 sU
1,1,2-Trichloroethane - sU sU U suU
Benzene 60 5U sa su 35U
trans-1,3-Dichloropropene -- 5U s5U U suU
Bromoform - 50 54 sU suU
4-Methyl-2-Pentanone 1,000 1Y 10U 1oU 10U
2-Hexanone - [ou ouU 200 10U
Tetrachloroethene 1,400 s5U sU suU sU
Toluene 1,500 5U 5U 5U sU
1,1,2,2-Tetrachioroethane 600 5uU s5U s5U U
Chlorobenzene 1,700 5U 5U sU 50
Ethylbenzene 3,500 U s5uU suU 5U
Styrene - s5U su 54 5U
Xylenes (total) 1,200 5U 5U sU 5U

U - Indicates that the compound was amalyzed for but not detected
J - Estimated value

B - Analyte detected in laboratory blank

R - Validator Qualifier - Rejected

peike - Micrograms per kilogram

~ No NYSDEC RSCO available

NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

ft bls - Feet below land surface

RE - Re-analyzed

NA - Not analyzed

E - East TP - Test Pit

W - West Cl - Cradle |

C - Center C2 - Cradle 2

(S - Concrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

(35 - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
[P - Leaching Pool MHPS - Manhole Pipe South
5T - Septic Tank §S - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Mortheast CB - Catch Basin

SW - Southwest

Note:

Bold data indicates that parameter was detected above the
NYSDEC RSCOs
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Table 16. Summaty of YVolatile Organic Compounds Detected in Building Structure Subsurface Material {Soli

Former Thypin Steel, [nc. Facility, Manorhaven, pMew York.

d Material) using the TCLP andfor SPLP,

USEPA Designation: G8-1 GS-1 GS-2 GSs-2
Parameter Regulatory Sample Date: 05/04/2001 035/04/2001 05/04/2001 05/04/2001
{Concentrations in pe/L) Levels (po/l) TCLP SPLP TCLP SPLP
Chloromethane - 10U oy 10U 1ou
Bromomethane - 1ouU 10U 10U iou
Vinyl Chloride 200 1ou jL19] 10U 10U
Chloroethane - 1QU 10U Loy 10U
Methylene Chloride - 10U LOAJ 10U 10U
Acetone - 10U 1ou 10U ouU
Carbon Disulfide - sU s5U U 5U
Vinyl Acetate -- 10U U 10U ou
1,1-Dichloroethens 700 sU s5U 54U sU
1,1-Dichloraethane - 3U sy 5U 5U
¢is-1,2-Dichloroethene - 3] U 5U 35U
trans-1,2-Dichloroethene - su suU 5U 3U
Chioroform 6,000 5U U suU sU
1,2-Dichloroethane - 5U 5U 5U 5U
2-Butanone - 10U 10U U ou
1,1,1-Trichloroethane -- 5uU 5U 5U 35U
Carbon Tetrachioride 500 U 3uU SuU suU
Bronodichloromethane -- s 5U 5U 5U
1,2-Dichloropropane - 5U 5U suU sU
cis-1,3-Dichlerepropene - sU 54 SU U
Trichloroethene 300 59 37 3] 5
Dibromochioromethane - sU suU suU suU
1,1,2-Trichloroethane - U sU su 5U
Benzene 500 s5U 5U 5U 3U
\rans-1,3-Dichlorepropene - 5U su s34 s5U
Bromoltorm - 5U 50U 5U 5U
4-Methyl-2-Pentanone -- 119} 10U 10U 10U
2-Hexancne - 10U 10U 10U 10U
Tetrachloroethene 700 5U 5U sU U
Toluene . 68 7 sU 5U
i ,1,2,2-Tetruchloroethane: - 5U s5U 5U 5U
Chiorobenzene 100,000 39) 3318 sU 0.8]S
Ethylbenzene - 38) 30] 53U suU
Styrene -- suU 511 5U sU
Nylenes {iotal) -- 520 470 5U 0.4]

U . Indicates that the compourd was analyzed for but not detected
] - Estimated value
B - Analyte detected in laboratory blank
S - Reported value was determined by the method of standard additions
T - Compound present in Taboratory blank
R - Validator Qualifier - Rejected
ugL- Mictograms per liter
.- Np USEPA Regulatory Level available
USEPA - United States Environmental Pratection Agency
TCLP - Toxicity Characteristic Leaching Procedure
SPLP - Synthetic Precipitation Leaching Procedure
GS/GSO - Green Material
GSP - Green Material Pipe
BWP - Wood Debns Characterization
TB - Test Pit
MB - Metal Box
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Table 16. Summary of Volatile Organic Compounds Detected in Building Structure Subsurface Material (Solid Material) using the TCLP and/or SPLP,

Former Thypin Steel, Inc. Facility, Manorhaven, New York,

USEPA Designation: TP-16 GS TP-16 GSO TP-16 BWP TP-21-1
Parameter Regulatory Sample Date: 04/03/2001 04/20/2001 04,25/2001 04/13/2001
(Concentrations in ug/[.} Levels (ug/Ly TCLP TCLP TCLP TCLP

Chleromethane -- ooy 10R 10U Lot
Bromomethane - 100U 10R 10U oul
Vinyt Chloride 200 100U 10R 1oy 1004
Chloroethane - 100U 10R 1ou 1001
Methylene Chloride - 100U 10R oy 1011
Acetone - 100U 10R 10U 49UJ
Carbon Disulfide - i 3R 5U SUl
Vinyl Acetate - LoguU I0R tou 10U
1,1-Dichloroethene 700 s0U 5R 5U 5110
1,1-Dichicroethane - U 5R sU 5UJ
cis-1,2-Dichloroethene -- 4] 5R s5U 5UJ
trans-1,2-Dichloroethene - 50U SR sU 51
Chloroform 6,000 50U 5R su 517
1,2-Dichioroethang -- 50U SR sU 513
2-Butanone -- 65) LOR 10U 10Ud
1,1,1-Trichloroethane - 50U SR SU SU2
Carben Tetrachloride 300 sou SR 5U U7
Bromadichloromethane - 30U SR sU U3
1.2-Dichloropropane - 30U 5K 5U sul
cis-1,3-Dichloropropene - 5] SR 53U sul
Trichloroethene 500 70 0.7 sU 1

Dibromochlorormethane -- sou SR 50U suUI
1,1,2-Trichloroethane - 500 SR 5U suJ
Benzene 300 1J SR 3U SUI
trans-,3-Dichloropropene -- 30U SR U suJ
Bromoform - 50U 5R 5U SUI
4-Methyl-2-Pentanone - 100U 2] 10U eyl
2-Hexanone - 100U 10R 1au [1H84)
Tetrachloroethene 700 s0U 3 5U 6

Toluene - o9 2] 53U sUJ
1,1,2,2-Tetrachloroethane -- 50U SR 5U 5UJ
Chlorobenzene 100,000 kN 3R 5U sUJ
Ethylbenzens - 43] SR sU s5uUJ
Styrene - 50U SR suU SUJ
Xylenes (total) -- 650 0.6J U 5UJ

U - Indicates that the compound was analyzed for but not detected
I - Estirnated value

B - Analyte detecled in laboratory biank

§ - Reported valus was determined by the method of standard additiens
T - Compound present in laboratory blank

R - Validator Qualifier - Rejected

pg/L- Micrograms per liter

-- No USEPA Regulatory Level available

USEPA - United States Environmentai Protection Agency

TCLP - Toxicity Characteristic Leaching Procedure

SPLP - Synthetic Precipitation Leaching Procedure

GS8/GSO - Green Material

GSP - Green Material Pipe

BWP - Wood Debris Characterization

TB - T=at Pit

MB - Metal Box
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Tazble 16. Summary of Volatile Organic Compounds Detected in Building Structure Subsurface Material (Solid Material) using the TCLP and/or SPLP,

Former Thypin Steel, Inc. Facility, Manarhaven, New York.

USEFA Designation: TP-23 GSP TP-33 MB
Parameter Regulatory Sample Date:  04/17/2001 05/02/2001
(Concentrations in /L) Levels {(pg/L) TCLP
Chloromethane - 1QUI 10U
Bromomethane - 10Ul 1911
Vinyl Chloride 200 10U 10Ul
Chloroethane - 1003 1001
Methylene Chlonde -- 1007 1oug
Acetone - 470J 10uJ
Carbon Disulfide -- Ul h184)
Vinyl Acetate -- 1¢Ul 16U
1,1-Dichloroethene 700 sUI suUI
1,l-Dichloroethane - s5UJ syl
cis-1,2-Dichloroethene - suJs sU
trans-1,2-Dichloroethene - SU 5Ui
Chlorotorm 6,000 10k S
1,2-Dichloroethane - suUr SUI
2-Butanone - Ul Lous
1,1,1-Trichlercethane -- U 5l
Carbon Tetrachioride 500 51 sul
Bromedichloremethane -- SLI s5U
1,2-Dichloropropane - sul 51
cis-1,3-Dichloropropene - sul suU
Trichlesoethene 500 5UJ 4]
Dibromochloromethane - 5L SUS
1,1,2-Trichloroethane - SUJ SUl
Benzene 500 sUl SUJ
trans-1,3-Dichloropropene - SUI 5U)
Bromoform - 51U suJ
4-Methyl-2-Pentanone - 10U Ul
2-Hexanone - 10U 10U
Tetrachloroethene 700 14 5UJ
Toluene - suJ sUJ
1,1,2,2-Tetrachloroethane - 5UT 507
Chlorobenzene 100,000 SUJ sUI
Ethylbenzene - 3uUJ suJ
Styrene - 30Ul sul
Xylenes (total) -- 5UJ SUI
U - Indicates that the compound was analyzed for but not detected
I - Estimated vajue
B - Analyte detected in laboratory blank
S - Reported value was determined by the mathod of standard additions
T - Compound present in laboratory blank
R - Validator Qualifier - Rejected
ng/L- Micrograms per liter
-- No USEPA Regulatory Level available
USEPA - United States Environmental Protection Agency
TCLP - Toxicity Characteristic Leaching Procedure
SPLP - Synthetic Precipitation Leaching Procedure
GS/GSO - Green Material
GSP - Green Material Pipe
BWP - Wood Debris Characterization
TB - Test Pit
MB - Metal Box
ROUX ASSOCIATES, INC. Jaofd
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York,

NYSDEC Designation: GS-1 (GS-2 Le-C
Parameter RSCOs Sample Date: 5/4/01 5/4/01 5/1/01
(Concentrations in pgike) {ug/'kg) Sample Depth (ft bls): -- -- --
1,2,4-Trichlorobenzene 3,400 33007 330U 330U
1,2-Dichlorobenzene 7,900 1000000B 330U 330U
1,3-Dichlorobenzene 1,600 11000J 330U 330U
1.4-Dichlorobenzene 8,500 140000J 330U g1I
2,2'-oxybis{1-Chloropropane) -- 330U 330U 330U
2.4,5-Trichlorophenol 100 1600U 1600U 16001
2 4,6-Trichlorophenol - 330U 330U 330U
2, 4-Dichlorophenol 400 330U 330U 3300
2,4-Dimethylphenol -- 330U 330U 330U
2,4-Dinitrophenol 200 1600U Le00oU 600U
2,4-Dinitrotoluene - 330U 330U 330U
2,6-Dinitrotoluene 100 33ou 330U 330U
2-Chloronaphthalene -- 330U 330U 3300
2-Chlorophenol 800 330U 330U 330U
2-Methylnaphthalene 36,400 330U 330U 26]
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 1600U 1600U 1600U
2-Nitrophenol 330 330U 330U 3300
3,3-Dichlorobenzidine - 660U 660U 660U
3-Nitroaniline 500 1600U 1600U 160007
4,6-Dinitro-2-methylphenol - 1600U 1600V 1600U
4-Bromopheny! phenyt ether - 3lou 330U 330U
4-Chloro-3-methylphenol 240 330U 330U 3300
4-Chloroaniline 220 330U EX1]0f 330U
4-Chloropheny! phenyl ether -- 330U 330U 330U
4-Methylphenol 900 330U 330U 207]
4-Nitroaniline -- 1600U 16000 1600U
4.Nitrophenol 100 1600U 1600U 1600U
Acenaphthene 50,000 330U 330U 4271
Acenaphthylene 50,000 330U 330U 14]
Anthracene 50,000 330U 330U 86J
Benzo[a]anthracene 224 KE108) 330U 2607
Benzo[alpyrene 61 330U 330U 2407
Benzo[blfluoranthene 220 330U 330U 220
Benzo[g,h,i]perylene 50,000 330U 330U 18]
Benzo[k]fluoranthene 220 33oU 330U 280J
Benzoic acid - 1600UR 1600UR 1600UR
Benzyl alcohol -- 33oU 330U 330U
bis(2-Chloroethoxy)}methane -- 330U 330U 330U
bis{2-Chloroethyl) ether -- 330U 3300 330U
bis{2-Ethylhexyl) phthalate 50,000 330U 330U 3our
Butylbenzyl phthalate 50,000 330U 330U 330U
Carbazole - 330U 330U 38J
Chrysene 400 3oU 3300 2907
Dibenzo[a,h]anthracene 14 330U a3ou 330U
Dibenzofuran 6,200 EEIHE) 330U 20J
Diethyl phthalate 7,100 330U 330U 330U
Dimethy! phthalate 2,000 330U 330U 330U
Di-n-butyl phthalate 8,100 3300 3300 3xoU
Di-n-octyl phthalate 50,000 330U 330U 330U
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
(Solid Material), Formerq’l'hypin Steel, Inc. Facility, Manorhaven, New York.
NYSDEC Designation: GS-1 GS-2 ip-C
Parameter RS5COs Sample Date: 5/4/01 5/4/01 571701
(Concentrations in pg/kg} (ng'ke) Sample Depth (ft bls): - - -
Fluoranthene 50,000 330U 330U 360J
Fluorene 30,000 330U 330U 29]
Hexachlorobenzeng 41 330U 330U 330U
Hexachlorobutadiene - 330U 330U 330U
Hexachlorocyclopentadiene -- 330U 330U 3300
Hexachloroethane -- 330U 330U 330U
Indeno[1,2,3-cd]|pyrene 3,200 3300 330U 26J
Isophorone 4,400 330U 330U 3300
Naphthalene 13,000 4900JB 330U 24]
Nitrobenzene 200 330U 330U 330U
N-Nitrosodi-n-propylamine -- 3300 330U 330U
N-Nitrosodiphenylamine - 330U 330U 330U
Pentachlorophenol 1,000 1600U 1600U 16000
Phenanthrene 50,000 4200J] 330U 3101
Phenol 30 93000J 330U 3300
Pyrene 50,000 330U 330U 420]
U - [ndicates that the compound was analyzed for but not detected
J§ - Estimated value
B - Analyte Detected in Laboratory Blank
D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample tecovery not within control limits
NA - Not Analyzed
ngfkg - Micrograms per kilogram
fi bls - Feet helow land surface
NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recornmended Soil Cleanup Objectives
- -No NYSDEC RSCO available
E - East TP - Test Pit
W - West Cl - Cradle 1
C - Center C2 - Cradle 2
CS - Concrete Structure FNE - Floor Northeast
DW - Dry Well FSW - Floor Southwest
GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material FPipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Fipe South
ST - Septic Tank 5SS - Sludge - Like Sample
SE - Southeast PE - Post Excavation
NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin
SW - Southwest
Note:
Boid data indicates that parameter was detected above the NYSDEC RSCOs
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

{Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: LP-E LP-W ST-1
Parameter RSCOs Sample Date: 4/30/01 4/30/01 5/1/01
{Concentrations in pg/'kg) (ng'ke) Sample Depth ({t bls): -- -- --
1,2,4-Trichlorobenzene 3,400 330U 330U 330U
1,2-Dichlorobenzene 7,900 330U 330U 330U
1,3-Dichlorobenzene 1,600 330U 330U 330U
1,4-Dichlorobenzene 8,500 770 130J 4200
2,2"-oxybis(1-Chloropropane) -- 330U 3300 3300
2.4,5-Trichlorophenol 100 1600U}J 1600U 1600U
2.4,6-Trichlorophenol - 2300] 330U 330U
2,4-Dichlorophenol 400 330U 330U 330U
2,4-Dimethylphenol - 330U 330U 330U
2,4-Dinitrophenol 200 1600UJ 1600U 1600U
2,4-Dinitrotoluene - 33000 330U 330U
2,6-Dinitrotoluene 100 330U7 330U 330U
2-Chloronaphthalene - 330UJ 330U 330U
2-Chlorophenol 800 33001 330U 330U
2-Methylnaphthalene 36,400 1607 78] 160J
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 16000 1600U 16001T
2-Nitrophenol 330 330U 330U 330U
3,3-Dichlorobenzidine - 660U 660U 660U
3-Nitroaniline 500 160001 1600U 16000
4,6-Dinitro-2-methylphenol -- 1600UJ 1600UJ 1600U
4-Bromopheny! phenyl ether -- 330U 3301 330U
4-Chloro-3-methylphenol 240 330U 330U 330U
4-Chloroaniline 220 330U 330U 330U
4-Chloropheny! phenyl ether -- 330U) 330U 330U
4-Methylphenol 900 330U 110] 61]
4-Nitroaniline - 160007 1600U 1600U
4-Nitrophenol 100 160001 16000 1600U
Acenaphthene 50,000 330u] 241 1507
Acenaphthylene 50,000 33010 330U 20J
Anthracene 50,000 951 37 1601
Benzo[a]anthracene 224 190J 50J 410J
Benzo[a]pyrene 61 130J 330U 280
Benzo[b]fluoranthene 220 1507 330U 230
Benzo[g,h,i]perylene 50,000 327 330U 361
Benzo[k]fluoranthene 220 2101 330U 230J
Benzoic acid - 1600UR 70JR 1600UR
Benzyl alcohol .- 3300 330U 330U
bis(2-Chloroethoxylmethane -- 330U 33U 330U
bis(2-Chloroethyl) ether - 330U 330U 330U
bis(2-Ethylhexyl) phthalate 50,000 330U 3300 330U
Butylbenzyl phthalate 50,000 330U 330U 330U
Carbazole -- 330U 160 69J
Chrysene 400 270J 771 440J
Dibenzo{a,h]anthracene 14 24 30U 30
Dibenzofuran 6,200 a3oul 38J 120]
Diethyl phthalate 7,100 330UJ 330U 330U
Dimethyl phthalate 2,000 33ous 330U 330U
Di-n-butyl phthalate 8,100 330U 330U 330U
Di-n-octyl phthalate 50,000 330U 49] 330U
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

{Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: LP-E LBP-W ST-1
Parameter RSCOs Sample Date: 4/30/01 /30/01 5/1/01
{Congcentrations in pg/kg) {po/ke) Sample Depth (ft bls): -- -- -
Fluoranthene 50,000 2907 9357 5201
Fluorene 50,000 1207 330U 130J
Hexachlorobenzene 41 330UJ 33003 330U
Hexachlorobutadiene -- 330U7 3300 330U
Hexachlorocyclopentadiene -~ 330UJ 330U 33000
Hexachloroethane -- 330U 330U 330U
Indeno[1,2,3-cd]pyrene 3,200 527 330U 59]
[sophorone 4,400 330U 330U 330U
Naphthalene 13,000 1001 377 731
Nitroberzene 200 330U 320U 330U
N-Nitrosodi-n-propylamine -- 330U 330U 330U
N-Nitrosodiphenylamine - 330w 330U) 330U
Pentachlorophenol 1,000 1600U7 1600U7 1600U
Phenanthrene 50,000 2607 310 600J
Phenol 30 330U 330U 330U
Pyrene 50,000 29071 74] 700

LI - Indicates that the compound was analyzed for but not detected

J - Estimated value

B - Analyte Detected in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within control limits

NA - Not Analyzed

ug/kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

-- - No NYSDEC RSCO available

E - East TP - Test Pit

W« West Cl - Cradle 1

C - Center C2-Cradle 2

CS - Concrete Structure FNE - Floor Northeast

DW - Dry Wel} FSW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank S8 - Sludge - Like Sample
SE - Sputheast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Note:

Bold data indicates that parameter was detected above the NYSDEC RSCOs
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

{Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-15C1 TP-15C1 TP-13 C2
Parameter RSCOs Sample Date: 4/17/01 4/17/01 4/17/01
(Concentrations in pg/kg) {ng’kg) Sample Depth ({t bls}): 6-8 8-10 6-8
1,2,4-Trichlorobenzene 3,400 3300 330U 330U
1,2-Dichlorobenzene 7,900 330U 330U 330U
1,3-Dichlorobenzene 1,600 330U 330U 330U
1,4-Dichlorobenzene 8,500 330U 330U 330U
2,2'-oxybis(1-Chloropropane) - 330U 330U oo
2,4,5-Trichlorophenot 100 leoou 1600U 1600U
2,4,6-Trichlorophenol - 330U 330U 330U
2,4-Dichlorophenol 400 330U 330U 330U
2,4-Dimethylphenol - 330U 330U 330U
2.4-Dinitrophenol 200 160017 1600y 16000
2,4-Dinitrotoluene - 330U 3300 330U
2,6-Dinitrotoluene 100 330U 330U 330U
2-Chloronaphthalene - 330U 330U 330U
2-Chlorophenol 800 330U 330U 330U
2-Methylnaphthalene 36,400 330U 330U 11J
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 1600U 1600U 16GoU
2-Nitrophenol 330 330U 330U 330U
3,3-Dichlorobenzidine -- 660U 660U 660U
3-Nitroaniline 500 1600U 1600U 16000
4,6-Dinitro-2-methylphenol - 16000 1600U 1600U
4-Bromophenyl phenyl ether - 330U 330U 330U
4-Chloro-3-methylphenol 240 330U 330U 330U
4-Chloreoaniline 220 3300 3300 330U
4-Chlorophenyl phenyl ether -- 330U 330U 330U
4-Methylphenol 900 330U 330U 330U
4-Nitroaniline -- 16000U; 1600U 16000
4-Nitrophenol 100 1600U 16000 160017
Acenaphthene 50,000 330U 330U 45]
Acenaphthylene 50,000 330U 3300 330U
Anthracene 50,000 2J 4] 1407
Benzofa]anthracene 224 87 8] 2800
Benzo[a]pyrene 61 71 3300 2707
Benzo{b]iluoranthene 220 7] 330U 250J
Benzo[g,h,i]perylene 50,000 330U 330U 1101
Benzo[k]fluoranthene 220 oJ 33001 2101
Benzoic acid - 1600UR 1600UR 1600UR
Benzyl alcohol - 330U 33007 330U7
bis(2-Chloroethoxy)methane - 330U 330U 330U
bis(2-Chloroethyl) ether -- 330U 330U 330U
bis(2-Ethylhexyl) phthalate 50,000 330U 330U 330U
Butylbenzyl phthalate 50,000 330U 330U 330U
Carbazole - 330U 330U 50
Chrysene 400 8J 5] 2607
Dibenzo[a,h]anthracene 14 330U 3300 47]
Dibenzofuran 6,200 330U 330U 34]
Diethyl phthalate 7,100 330U 3 3300
Dimethyl phthalate 2,000 330U 330U 330U
Di-n-butyl phthalate 8,100 330U 330U 330U
Di-n-octyl phthalate 50,000 330U 330U 343
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-15Cl1 TP-15 Ct TP-15C2
Parameter RSCOs Sample Date: 4/17/01 4/17/01 4/17/01
{Concentrations in pg/kg) {ng'kg) Sample Depth (ft bls): 6-8 8-10 6-8
Fluoranthene 50,000 11] 13] 580
Fluorene 50,000 330U 330U 601
Hexachlorobenzene 41 330U 3300 330U
Hexachlorobutadiene -- 330U 330U 330U
Hexachlorocyclopentadiene - 330U 330U 330U
Hexachloroethane -- 330U 330U 330U
Indenof1,2,3-cd]pyrene 3,200 330U 330U 1oJ
Isophorone 4,400 330U 330U 330U
Naphthalene 13,000 330U 330U 330U
Nitrobenzene 200 330U 330U 330U
N-Nitrosodi-n-propylamine -- 330U 330U 16J
N-Nitrosodiphenylamine - 330U 330U 330U
Pentachlorophenol 1,000 16000 1600U 1600U
Phenanthrene 50,000 7] 11 430
Phenol 30 330U 330U 330U
Pyrene 50,000 93 10J 420

U - Indicates that the compound was analyzed for but not detected

! - Estimated value

B - Analyte Detected in Laboratory Blank

D - identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within contrel limits

NA - Not Analyzed

ug'kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recotnmended Soil Cleanup Objectives

-- - No NYSDEC RSCO available

E - East TP - Test Pit

W - West Cl - Cradle 1

C - Center C2 - Cradle 2

CS - Concrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank S8 - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Note:

Bold data indicates that parameter was detected above the NYSDEC RSCOs
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

($olid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York,

NYSDEC Designation: TP-15C2 TP-16 FNE  TP-16 FNE
Parameter RSCOs Sample Date: 4/17/01 4/17/01 4/17/01

(Concentrations in pg/ky) (ngkg) Sample Depth (ft bls): 8-10 5-7 9-11
1.2,4-Trichlorobenzene 3,400 330U 3300 330U
1,2-Dichlorobenzene 7,900 3300 330U 330U
1,3-Dichlorobenzene 1,600 330U 330U 330U
1,4-Dichlorobenzene 8,500 330U 330U 330U
2,2-oxybis(1-Chloropropane) -- 330U 330U 330U
2,4,5-Trichlorophenol 100 1600U 1600U 1600U1
2.4,6-Trichlorophenol - 330U 330U 330U
2.4-Dichlorophenol 400 330U 330U 330U
2.4-Dimethylphenol - 330U 330U 330U
2,4-Dinitrophenol 200 16000 160007 16000
2, 4-Dinitrotoluene - 330U 330U 330U
2,6-Dinitrotoluene 100 330U 330U 330U
2-Chloronaphthalene - 330U 330U 330U
2-Chlorophenol 200 3300 330U 330U
2-Methylnaphthalene 36,400 220J 330U 330U
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 1600U 1600U 16000
2-Nitrophenol 330 330U 330U 330U
3,3-Dichlorobenzidine - 660U 660U 660U
3-Nitroaniline 500 lo00U 1600U 1600U
4,6-Dinitro-2-methylphenol -- 1600U 1600U 600U
4-Bromopheny! phenyl ether -- 330U 330U 3300
4-Chloro-3-methylphenol 240 3300 330U 330U
4-Chloroaniline 220 330U 330U 3300
4-Chlorophenyl phenyl ether - 330U 330U 330U
4-Methylphenol 900 330U 330U 330U
4-Nitroaniline - 1600U 16000 1600U
4-Nitrophenol 100 1600U 1600U 1600U
Acenaphthene 50,000 730] 330U 6J
Acenaphthylene 50,000 28] 3300 3300
Anthracene 50,000 1900 3 22]
Benzo[ajanthracene 224 3300 91 671
Benzo[a]pyrene 61 2900 330U 597
Benzo[b]fluoranthene 220 2700 7] 54]
Benzo[g,h,i]perylene 50,000 1800 3300 21F
Benzo(kifluoranthene 220 2200 71 61J
Benzoic acid - 1600UR 1600UR 1600UR
Benzyl alcohol - 330U 33007 33007
bis(2-Chloroethoxy)methane -- 330U 330U a3ou
bis(2-Chloroethyl) ether - 3300 330U 330U
bis(2-Ethylhexyl) phthalate 50,000 330U 330U 330U
Butylbenzyl phthalate 50,000 330U 330U 330U
Carbazole -- 7601 330U 81
Chrysene 400 3000 9] 61]
Dibenzo[a,h]anthracene 14 650J 330U 11J
Dibenzofuran 6,200 5001 3300 71
Diethyl phthalate 7,100 330U 3301 330U
Dimethyl phthalate 2,000 330U 330U 330U
Di-n-butyl phthalate 8,100 330U 330U 330U
Di-n-octyl phthalate 50,000 5001 330U 330

ROUX ASSOCIATES, INC. 7 of 22 MBA?T101Y.114T17



Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-15C2 TP-16 FNE  TP-16 FNE
Parameter RSCOs Sample Date:  4/17/01 4/17/01 4/17/01
(Concentratons in pg/kg) {ug/ke) Sample Depth (ft bls): 8-10 3-7 9-11
Fluoranthene 50,000 6000 1471 1307
Fluorene 50,000 910 3300 97
Hexachlorobenzene 41 330U 330U 330U
Hexachlorobutadiene - 330U 330U 330U
Hexachlorocyclopentadiene - 330U 330U 330U
Hexachloroethane - 330U 330U 330U
Indeno(1,2,3-cd]pyrene 3,200 1700 330U 24]
Isophorone 4,400 330U 330U 330U
Naphthalene 13,000 3607 330U 330U
Nitrobenzene 200 330U 330U 330U
N-Nitrosodi-n-propylamine -- 330U 330U 330U
N-Nitrosodiphenylamine -- 330U 330U 4]
Pentachlorophenol 1,000 1600U 1600U 1600U
Phenanthrene 50,000 5500 11 66J
Phenol 30 3300 3300 330U
Pyrene 50,000 5000 11 93J

U - Indicates that the compound was analyzed for but not detected

I - Estimated value

B - Analyte Detected in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within contrel limits

NA - Not Analyzed

ng/kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Envirenmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

--- No NYSDEC RSCO available

E - East TP - Test Pit

W - West Cl - Cradle 1

C - Center C2-Cradle 2

CS - Concrete Structure FMNE - Floor Northeast

DW - Dry Weil FSW - Floor Sputhwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manheole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank S§ - Sludge - Like Sampie
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Note:

Bold data indicates that parameter was detected above the NYSDEC RSCOs
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-16 FSW  TP-16 FSW  TP-16 PET
Parameter RSCOs Sample Date: 4/17/01 4/17/01 4/17/01
{Concentrations in pg'ky) {(pe'ke) Sample Depth ({t bls): 3-7 7-9 --

1,2, 4-Trichlorobenzene 3,400 330U 330U 330U
1,2-Dichlorobenzene 7,900 330U 330U 330U
1,3-Dichlorobenzene 1,600 330U 330U 330U
1,4-Dichlorobenzenc 8,500 330U 330U 330U
2,2"-oxybis{1-Chloropropane) -- 3300 330U 330U
2.,4,5-Trichloropheaol 100 16000 1600U 1600U
2,4,6-Trichlorophenol - 330U 33ou 330U
2,4-Dichlorophenol 400 330U 330U 330U
2,4-Dimethylphenol - 330U 330U 330U
2,4-Dinitrophenol 200 1600V 1600U 1600U
2 4-Dinitrotoluene -- 330U 330U 330U
2,6-Dinitrotoluene 100 330U 330U 330U
2-Chloronaphthalene - 330U 330U 330U
2-Chlorophenol 800 330U 330U 330U
2-Methylnaphthalene 36,400 330U 330U 66001
2-Methylphenol 100 330U 330U 510J
2-Nitroaniline 430 166G0U 1600U 1600U
2-Nitrophenol 330 330U 330U 330U
3,3"-Dichlorobenzidine - 660U 660U 660U
3-Nitroantline 500 16000 1600U 1600U
4,6-Dimitro-2-methylphenol - 1600U 16000 1600U
4-Bromophenyl phenyl ether - 330U 3300 330U
4-Chloro-3-methylphenol 240 330U 3300 330U
4-Chloroaniline 220 330U 330U 330U
4-Chlorophenyl phenyl ether - 330U 330U 330U
4-Methylphenol 500 330U 330U 510F
4-Nitroaniline - 1600U 1600U 16000
4-Nitrophenol 100 16000 1600U 1600U
Acenaphthene 50,000 330U 330U 190001
Acenaphthylene 50,000 330U 330U 1200J
Anthracene 50,000 3J 3 49000
Benzo[aJanthracene 224 6] &J 92000
Benzo[alpyrene 61 330U 3300 780008
Beuzo[blfluoranthene 220 330U 330U 53000B
Benzo[g,h,i]perylene 50,000 330U 3300 64000
Benzo[k]fluoranthene 220 330U 330U 65000B
Benzoic acid - 1600UR 1600UR 1600UR
Benzyl alcohol - 330U7 33000 33o0uUJ
bis(2-Chloroethoxy)methane -- 330U 330U 330U
bis(2-Chloroethyl) ether .- 330U 330U 330U
bis(2-Ethylhexyl) phthalate 50,000 330U 330U 330U
Butylbenzyl phthalate 50,000 330U 330U 330U
Carbazole - 330U 330U 2300071
Chrysene 400 5] 6] 82000
Dibenzo{a,h]anthracene 14 330U 330U 26000
Dibenzofuran 6,200 330U 330U 160007
Diethyl phthalate 7,100 330U 330U 150JB
Dimethy! phthalate 2,000 330U 330U 330U
Di-n-butyl phthalate 8,100 3300 330U 330U
Di-n-octyl phthalate 50,000 330U 330U 16000J
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-16 FSW  TP-16 FSW  TP-16 PET
Parameter RSCOs Sample Date: 4/17/01 4/17/01 4/17/01
{Concentrations in pgikg) {ug'keg) Sample Depth (ft bls): 5-7 7-9 --

Fluoranthene 50,000 8J 12J 150000B
Fluorene 50,000 330U 330U 26000
Hexachlorobenzene 41 330U 330U 330U
Hexachlorobutadiene -- 330U 330U 3300
Hexachlorocyclopentadiene - 330U 330U 330U
Hexachloroethane - 330U 330U 330U
Indeno[1,2,3-cd]pyrene 3,200 330U 330U 64000
Isophorone 4,400 3300 3300 330U
Naphthalene 13,000 330U 330U 1400J
Nitrobenzene 200 330U 330U 330U
N-Nitrosodi-n-propylamine -- 330U 330U 330U
N-Nitrosodiphenylamine - 330U 330U 330U
Pentachlorophenol 1,000 600U 1600U 16000
Phenanthrene 50,000 6J QJ 140000
Phenol 30 330U 330U 340J
Pyrene 50,000 81 101 1700008

U - Indicates that the compound was analyzed for but not detected

I - Estimated value

B - Analyte Detccted in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilutien factor
N - Spike sample recovery not within contral limits

NA - Not Analyzed

pe/kg - Micrograms per kilogram

ft bls - Fect below land surface

NYSDEC - New York State Department of Enviranmenta} Conservation
RSCOs - Recommended Soil Cleanup Objectives

-- - No NYSDEC RSCO available

E - East TP - Test Pit

W - West CI - Cradle 1

C - Center C2-Cradle 2

CS - Concrete Structure FNE - Floor Northeast
DW - Dry Wetl FSW - Floor Southwest

GS - Green Material

GSP - Green Material Pipe
LP - Leaching Pool

ST - Septic Tank

SE - Southeast

NW - Nosthwest

NE - Northeast

SW - Southwest

Note:

Boid data indicates that parameter was detected above the NYSDEC RSCOs

MHPN - Manhole Pipe North
¥MHPW - Manhole Pipe West

MHPS - Manhole Pipe South

S5 - Sludge - Like Sample

PE - Post Excavation

PET - Black Wood Debris

CB - Catch Basin
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-16 TP-16 GS  TP-16-2 CLAY PIPE
Parameter RSCOs Sample Date: 4/17/01 4/5/01 4/10/01

(Concentrations in pg/kg) {ng/ke) Sample Depth (ft bls): 12-13 - -
1,2,4-Trichlorobenzene 3,400 3300 330U 2000F
1,2-Dichlorobenzene 7,900 330U 440000 501
1,3-Dichlorobenzene 1,600 330U 4400 330U
1,4-Dichlorobenzene 8,500 107 54000J 46]
2,2"-oxybis{ 1-Chloropropane) -- 330U 330U 330U
2,4,5-Trichlorophenol 100 1600U 1600U 1600U
2,4,6-Trichlorophenol - 330U 330U 330U
2,4-Dichlorophenol 400 330U 330U 3300
2,4-Dimethylphenol - 330U 330U 330U
2,4-Dinitrophenol 200 1600U 16000 1600U
2.4-Dinitrotofuene -- 330U 330U 330U
2,6-Diitrotoluene 100 330U 3300 130U
2-Chloronaphthalene - 3300 330U 330U
2-Chlorophenal 800 330U 330U 330U
2-Methylnaphthalene 36,400 2201 330U 80071
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 1600U 16000 1600U
2-Nitrophenol 330 330U 330U 330U
3,3"-Dichlorobenzidine - 660U 660U 660U
3-Nitroaniline 500 1600U 1600U 1600U
4,6-Dinitro-2-methylphenol -- 1600oU 1600U 1600U
4-Bromophenyl phenyl ether -- 330U 330U 3300
4-Chloro-3-methylphenol 240 330U 330U 330U
4-Chloroaniline 220 330U 330U 330U
4-Chlorophenyl phenyl ether -~ 330U 330U 330U
4-Methylphenol 900 44] 330U §4J
4-Nitroaniline - 16000 1600U 1600U
4.Nitrophenol 100 1600U 16000 1600U
Acenaphthene 50,000 59071 330U 260071
Acenaphthylene 50,000 51 3300 1907
Anthracene 50,000 ' 1400 330U 5900
Benzo[a]anthracene 224 3200 330U 10000
Benzo[a]pyrene 61 2800B 330U 8500B
Benzo[b]fluoranthene 220 2300B 330U 68008
Benzo[g,h,i]perylene 50,000 1800 330U 7700
Benzo[k]ttuoranthene 220 2060B 330U 65008
Benzoic acid - 1600UR 1600UR 1600UR
Benzyl alcohol - 330U 330U 330U
bis(2-Chloroethoxy)methane - 330U 3300 330U
bis(2-Chloroethyl) ether - 330U 330U 330U
bis(2-Ethylhexyl) phthalate 50,000 330U 330U 330U
Butylbenzyl phthalate 50,000 330U 330U 330U
Carbazole - 73071 330U 3000J
Chrysene 400 3000 330U 9300
Dibenzo[a,h]anthracene 14 800 EETIL 2700J
Dibenzofuran 6,200 420J 330U 17007
Diethyl phthalate 7,100 4B 330U 29JB
Dimethy] phthalate 2,000 330U 330U 330U
Di-n-butyl phthalate 8,100 330U 330U 330U
Di-n-octyl phthalate 50,000 420] 330U 2700

ROUX ASSOCIATES, INC. 11 of 22 MBATT1G1Y.114/T17



Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-16 TP-16 GS  TP-16-2 CLAY PIPE
Parameter RSCOs Sample Date:  4/17/01 4/5/01 4/10/01
(Concentrations in ug'kg) {pg/ke) Sample Depth (1t bls): 12-13 -- -

Fluoranthene 50,000 4800B 330U 160008
Fluorene 30,000 7601 330U 3000J
Hexachlorobenzene 41 330U 330U 330U
Hexachlorobutadiene - 330U 330U 330U
Hexachlorocyclopentadiene -- 330U 330U 330U
Hexachloroethane - 330U 330U 330U
Indeno[1,2,3-cd]pyrene 3,200 2100 330U 7400
Isophorone 4,400 330U 330U 330U
Naphthalene 13,000 4601 2100J 330U
Nitrobenzene 200 33QU 330U 330U
N-Nitrosodi-n-propylamine -- 330U 330U 3300
N-Nitrosodiphenylamine - 330U 330U 330U
Pentachlorophenol 1,000 1600U 330U 16000
Phenanthrene 50,000 4500 330U 18000
Phenol 30 127 67000J 60.J
Pyrene 50,000 59008 330U 18000B

U - [ndicates that the compound was analyzed for but not detected

J - Estimated value

B - Analyte Detected in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within control limits

NA - Not Analyzed

pe'kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Seil Cleanup Objectives

— - No NYSDEC RSCO available

E - East TP - Test Pit

W - West Cl - Cradle 1

C - Center C2-Cradle 2

CS - Concrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank 85 - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Noithwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Nate:

Beld data indicates that parameter was detected above the NYSDEC RSCOs
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

{%olid Matertal), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-16-2 WP RE TP-16-4CB TP-19-1
Parameter RSCOs Sample Date: 4/11/01 4/11/01 4/12/01

{Concentrations in pg/kg) (ug/ka) Sample Depth (ft bls): -- -- -
1,2,4-Trichlorobenzene 3,400 3300 120J 330U
1,2-Dichlorobenzene 7,900 330U 94] 330U
1,3-Dichlorobenzene 1,600 330U 330U 330U
1,4-Dichlorobenzene 8,500 330U 1407 330U
2.2-oxybis(1-Chloropropane) - 330U 330U 330U
2.4,5-Trichlorophenol 100 16008 1600U 1600U
2,4,6-Trichlorophenol - 330U 330U 330U
2,4-Dichlerophenol 400 330U 237 330U
2,4-Dimethylphenol - 620NJ 55) 330U
2,4-Dinitropheno) 200 1600U 1600U 1600U
2,4-Dinitrotoluene - 330U 330U 3300
2,6-Dinitrotoluene 100 330U 330U 330U
2-Chloronaphthalene - 330U 330U 330U
2-Chlorophenol 800 330U 330U 330U
2-Methylnaphthalene 36,400 3300 67J 330U
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 16000 1600U 16001
2-Nitrophenol 330 330U 330U 3300
3,3'-Dichlorobenzidine - 660U]7 66007 660U
3-Nitroaniline 500 1600U 16000 1600U
4,6-Dinitro-2-methylphenol - 16001 1600U 1600U
4-Bromopheny! phenyl ether - 330U 3300 330U
4-Chloro-3-methylphenol 240 330U 3300 330U
4-Chloroaniline 220 330U 330U 330U
4-Chloropheny! phenyl ether - 330U 330U 330U
4-Methylphenol 960 1200 92] 330U
4-Nitroaniline - 1600U 1600U 16000
4-Nitrophenol 100 1600U1 1600U 1600U
Acenaphthene 50,000 20J 100J 330U
Acenaphthylene 30,000 63J 130J 330U
Anthracene 50,000 140J 240] 330U
Benzo[alanthracene 224 590J 3404 32
Benzofa]pyrene 61 250JB 510JB 261
Benzo[b]fluoranthene 220 530J8B 630JB 26]
Benzo[g,h,ijperylene 50,000 411 1301 16J
Benzo[k]fluoranthene 220 280JB 200JB 28]
Benzoic acid - 1600UR 1600UR 1600UR
Benzyl alcohol - 330U 330U 330U
bis(2-Chloroethoxy)methane -- 330U 330U 330U
bis(2-Chloroethyl} ether - 330U 330U 330U
bis{2-Ethylhexyl) phthalate 50,000 330U 330U 330U
Butylbenzyl phthalate 50,000 33000 330UJ 330U
Carbazole -- 62] 1407 330U
Chrysene 400 1200J 630J 323
Dibenzo[a,hjanthracene 14 21J 33007 7]
Dibenzofuran 0,200 21 91J 330U
Diethyl phthalate 7,100 29JB 330U 3IB
Dimethyl phthaiate 2,000 211 330U 330U
Di-n-butyl phthalate 8,100 330U 330U 330U
Di-n-octyl phthalate 50,000 100J 91J 330U
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
(Solid Material), Former Thypin Steel, Inc. Facility, Manothaven, New York.

NYSDEC Designation: TP-16-2 WP RE TP-16-4 CB TP-19-1
Parameter RSCOs Sample Date: 4/11/01 4/11/01 4/12/01
(Concentrations in ug/kg) {ng'kg) Sample Depth (ft bls): - - --
Flugranthene 50,000 410]JB 14008 551
Fluorene 50,000 19 947 330U
Hexachlorobenzene 41 330U 330U 330U
Hexachlorobutadiene -- 330U 330U 330U
Hexachlorocyclopentadiene - 330U 330U 3300
Hexachloroethane - 330U 330U 3300
Indeno[1,2,3-cd]pyrene 3,200 64] 1601 16J
[sophorone 4,400 330U 330U 33QU
Naphthalene 13,000 330U 330U 330U
Nitrobenzene 200 330U 330U 330U
N-Nitrosodi-n-propylamine - 330U 120J 3300
N-Nitrosodiphenylamine -- 330U 330U 330U
Pentachlorophenol 1,000 860] 160060 1600U
Phenanthrene 50,000 240 1100 26J
Phenol 30 330U 15] 330U
Pyrene 50,000 660] 1200 54J

U - Indicates that the compound was analyzed for but not detected

J - Estimated value

B - Analyte Detected in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within control limits

NA - Not Analyzed

pe/kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

- - No NYSDEC RSCO available

E - East TP - Test Pit

W - West Cl1 - Cradle ]

C - Center C2-Cradle 2

CS - Concrete Structure FNE - Floor Northeast
DW - Dry Well FSW - Floor Southwest

G5 - Green Material

GSP - Green Material Pipe
LP - Leaching Pool

ST - Septic Tank

SE - Southeast

NW - Northwest

NE - Northeast

SW - Southwest

Note:

Bold data indicates that parameter was detected above the NYSDEC RSCOs

MHPN - Manhole Pipe North
MHPW - Manhole Pipe West
MHPS - Manhole Pipe South
85 - Sludge - Like Sample

PE - Post Excavation

PET - Black Wood Debris

CB - Catch Basin
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-19-2 RE TP-21-1 TP-21-PE/SE
Parameter RSCOs Sample Date: 4/12/01 4/13/01 4/13/01

{Concentrations in pe/kg) {(ug'kg) Sample Depth (ft bls): -- -- --
1,2,4-Trichlorobenzene 3,400 330U 330U 330U
1,2-Diichlorobenzene 7.900 15] 330U 320U
1,3-Dichlorobenzene 1,600 3300 330U 330U
1,4-Dichlorobenzene 8,500 1601 330U 330U
2,2"-oxybis(1-Chloropropane) - 330U 330U 330U
2,4,5-Trichlorophenol 100 1600U 16000 16000
2,4,6-Trichlorophenol - 330U 330U 330U
2,4-Dichlorophenol 400 330U 330U 330U
2,4-Dimethylphenol -- 171 58] 330U
2,4-Dinitrophenol 200 1600U 16000 1600U
2,4-Dinttrotoluene - 3300 330U 330U
2,6-Dinitrotoluene 100 3300 3300 330U
2-Chloronaphthalene -- 330U 330U 330U
2-Chlorophenol 800 330U 330U 330U
2-Methyinaphthalene 36,400 260J 56] 330U
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 1600U 1600U 16000
2-Nitrophenol 330 330U 330U 330U
3,3"-Dichlorobenzidine - 660U 660U 660U
3-Nitroaniline 500 1600U 1600U 1600U
4.,6-Dinitro-2-methylphenol - 16000 1600U 1600U
4-Bromopheny] phenyl ether - 3300 330U 330U
4-Chloro-3-methylphenol 240 330U 3300 330U
4-Chloroaniline 220 330U 330U 330U
4-Chlorophenyl phenyl ether -- 3300 330U 330U
4-Methylphenol 500 30J 120J 330U
4-Nitroaniline - 1600U 1600U 1600U
4-Nitrophenol 100 1600U 1600U 1600U
Acenaphthene 50,000 18] 330U 330U
Acenaphthylene 50,000 42] 207 51
Anthracene 50,000 82J 421 8J
Benzo[alanthracene 224 2007 110J 22]
Benzo[alpyrene 61 370J 140JB 2008
Benzo[b]fluoranthene 220 380 220JB 17]1B
Benzo[g,h,i]perylene 50,000 67J 15] 11J
Benzo[k]fluoranthene 220 270J 190JB 21B
Benzoic acid - 190JR 640JR 1600UR
Benzyl alcohol - 330U 330U 330U
bis(2-Chloroethoxy)methane -- 330U 330U 330U
bis(2-Chloroethyl) ether - 330U 330U 3300
bis(2-Ethylhexyl) phthalate 50,000 330U 330U 330U
Butylbenzyl phthalate 50,000 330U 330U 330U
Carbazole - 171 I8] 31
Chrysene 400 3000 1501 21J
Dibenzo[a,h]anthracene 14 300 330U 4]
Dibenzofuran 6,200 341 71 330U
Diethyl phthalate 7,100 330U 30JB 4]B
Dimethyl phthalate 2,000 330U 3507 18]
Di-n-buty! phthalate 8,100 3300 330U 320U
Di-n-octyl phthalate 50,000 34) 30U 1J
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

{Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-19-2 RE TP-21-1 TP-21-PE/SE
Parameter RSCOs Sample Date: 4/12/01 4/13/01 4/13/01
(Congentrations in ug'kg) (ng/kg) Sample Depth (ft bls): - -- -
Fluoranthene 50,000 210 210J8 28JB
Fluorene 30,000 18] 10J 27
Hexachlorobenzene 41 330U 3300 330U
Hexachlorobutadiene - 330U 330U 330U
Hexachlorocyclopentadiene -- 330U 330U 330U
Hexachloroethane - 307 330U 330U
Indeno[ 1,2,3-cd]pyrene 3,200 76] 171 12
Isophorone 4,400 330U 330U 330U
Naphthalene 13,000 220J 27JB 2JB
Nitrobenzene 200 12] 330U 33ou
N-Nitrosodi-n-propylamine -- 330U 1207 3300
N-Nitrosodiphenylamine -- 330U 3300 330U
Pentachlorophenol 1,000 16000 1600U 1600U
Phenanthrene 50,000 2607 98] 157
Phenol 30 330U 1500 4]
Pyrene 50,000 240J 120JB 23]B

U - [ndicates that the compound was analyzed for but not detected

J - Estimated value

B - Analyte Detected in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within control limits

NA - Not Analyzed

ug’kg - Micrograms per kilogram

{t bls - Feet below land surface

NYSDEC - New York State Department of Environmenta! Conservation
RSCOs - Recommended Soil Cleanup Objectives

--- No NYSDEC RSCO available

E - East TP - Test Pit

W - West Cl -Cradle |

C - Center C2-Cradle 2

CS - Concrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

G5 - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Paol MHPS - Manhole Pipe South
ST - Septic Tank S8 - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Mote:

Bold data indicates that parameter was detected above the NYSDEC RSCOs
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

(Solid Matertal}, Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-21-PE/NW  TP-23 GSP  TP-23 MHPN
Parameter RSCOs Sample Date: 4/13/01 4/17/01 4/24/01
(Concentrations in pg/kg) (pgkg) Sample Depth (ft bls): - - --

1,2,4-Trichlorobenzene 3,400 330U 330U 330U
1,2-Dichlorobenzene 7,900 330U 330U 330U
1,3-Dichlorobenzene 1,600 3300 3300 330U
1,4-Dichlorobenzene 8,300 330U 330U 330U
2,2"-0xybis(1-Chloropropane) -- 330U 330U 330U
2,4,5-Trichlorophenol 100 1600U 1600U 16000
2,4,6-Trichlorophenol - 330U 330U 330U
2,4-Dichlorophenol 400 330U 330U 330U
2,4-Dimethylphenol -- 330U 330U 3201
2,4-Dinitrophenol 200 600U 1600U 1600U
2.4-Dinitrotoluene - 330U 330U 330U
2,6-Dinitrotoluene 100 330U 330U 330U
2-Chloronaphthalene -- 330U 330U 330U
2-Chlorophenol 800 3300 330U 330U
2-Methylnaphthalene 36,400 330U 330U 63007
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 16000 1600U 1600U
2-Nitrophenol 330 330U 330U 330U
3,3-Dichlorobenzidine - 660U 660LT 660U
3-Nitroaniline 500 1600U 1600U 1600U
4,6-Dinitro-2-methylphenol - 1600U 1600U 1600U
4.Bromophenyl phenyl ether - 330U 3300 330U
4-Chloro-3-methylphenol 240 330U 330U 3300
4-Chloroaniline 220 330U 330U 330U
4-Chlorophenyl phenyl ether -- 330U 330U 330U
4-Methylphenol 900 330U 3300 770)
4-Nitroaniline - 16001 1600U 1600U
4-Nitrophenol 100 1600U 1600U 16000
Acenaphthene 50,000 330U 3300 18000
Acenaphthylene 50,000 31 330U 810J
Anthracene 50,000 2] 260F 30000
Benzo[alanthracene 224 57 920J 49000
Benzo[a]pyrene 61 6JB 1000J 36000
Benzo[b]fluoranthene 220 4JB 1000J 37000
Benzo[g,h,i]perylene 50,000 3 10007 23000
Benzo[k]fluoranthene 220 4JB 900J 26000
Benzoic acid -- 1600UR 1600UR 1500TR
Benzyl alcohol -- 330U 330U 330U
bis(2-Chloroethoxy)methane -- 330U 330U 330U
bis(2-Chloroethyl) ether - 330U 330U 330U
bis(2-Ethylhexyl) phthalate 50,000 330U 3300 37000B
Butylbenzyl phthalate 50,000 3300 3301 980J
Carbazole -- 330U 330U 15000
Chrysene 400 51 1400J 52000
Dibenzo{a,h]anthracene 14 1J 3500 12000
Mbenzofuran 6,200 330U 14007 13000
Diethyl phthalate 7,100 23B 260031 330U
Dimethyl phthalate 2,000 330U 14003 1100J
Di-n-butyl phthalate &,100 330U 330U 1800J
Di-n-octyl phthalate 50,000 330U 330U 3300
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Tabie 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-21-PENW  TP-23 GSP TP-23 MHPN
Parameter RSCOs Sample Date: 4/13/01 4/17/01 4/24/01
{Concentrations in pg'kg) {ug/kg) Sample Depth (ft bis): - -- -

Fluoranthene 30,000 6IB 18007 56000
Fluorene 50,000 330U 330U 20000
Hexachlorobenzene 41 330U 3300 330U
Hexachlorobutadiene - 330U 330U 330U
Hexachlorocyclopentadiene - 3300 3300 330U
Hexachloroethane -- 330U 330U 3300
Indeno[1,2,3-cd]pyrene 3,200 3 8504 28000
Isophorone 4,400 330U 330U 3300
Naphthalene 13,000 2B 130F 13000
Nitrobenzene 200 330U 330U 330U
N-Nitrosodi-n-propylamine -- 330U 330U 330U
N-Nitrosodiphenylamine - 330U 330U 330U
Pentachlorophenol 1,000 160007 16001 330U
Phenanthrene 50,000 3r 1100] 89000J
Phenol 30 3J 330U 410.F
Pyrene 50,000 7IB 1700J 65000

U - Indicates that the compound was analyzed for but not detected

I - Estimated value

B - Analyte Detected in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within control limits

NA - Not Analyzed

ug/kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

-- - No NYSDEC RSCO available

E - East TP - Test Pit

W - West C1 - Cradle 1

C - Center C2-Cradle 2

CS - Concrete Structure FNE - Floor Northeast
DW - Dry Well FSW - Floor Southwest

GS - Green Material

GSP - Green Material Pipe
LP - Leaching Pool

5T - Septic Tank

SE - Southeast

NW - Northwest

NE - Northeast

SW - Southwest

Note:

Bold data indicates that parameter was detected above the NYSDEC RSCOs

MHPN - Manhole Pipe North
MHPW - Manhole Pipe West

MHPS - Manhole Pipe South

88 - Sludge - Like Sample

PE - Post Excavation

PET - Black Wood Debris

CB - Catch Basin
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

{Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-23 MHPW TP-23 MHPS  TP-31S88
Parameter RSCOs Sample Date: 4/24/01 4/24/01 4/24/01
{Concentrations in pg/'kg) {ng/ke) Sample Depth (ft bls): -- - -
1,2,4-Trichlorobenzene 3,400 330U 330U 3300
1,2-Dichlorobenzene 7,900 330U 330U 330U
1,3-Dichlorobenzene 1,600 330U 330U 330U
1,4-Dichlorobenzene 8,500 330U 330U 400J
2,2"-oxybis{ I-Chloropropane) -- 330U 330U 330U
2,4,5-Trichlorophenol 100 16000 1600U 1600U
2.4,6-Trichlorophenol - 330U 330U 330U
2,4-Dichlorophenol 400 330U 330U 330U
2,4-Dimethylphenol - 150J 330U 160
2,4-Dinitrophenol 200 1600l 16004 1600U
2,4-Dinitrotoluene -- 330U 330U 330U
2.6-Dinitrotoluene 100 330U 330U 330U
2-Chloronaphthalene -- 330U 330U 330U
2-Chlorophenol 300 330U 330U 330U
2-Methylnaphthalene 36,400 130] 29J 14031
2-Methylphenol 100 330U 3300 330U
2-Nitroaniline 430 16000 1600U 1600U
2-Nitrophenol 330 3300 330U 330U
3,3-Dichlorobenzidine - 660UJ 660U 660U
3-Nitroaniline 500 16000 1600U 1600U
4,6-Dinitro-2-methylphenol - 16000 16001 1600UJ
4-Bromophenyl phenyl ether - 330U 3300 33007
4-Chloro-3-methylphenol 240 330U 330U 330U
4.Chloroaniline 220 330U 330U 330U
4-Chlorophenyl phenyl ether -- 330U 330U 330U
4-Methylphenol 900 5007 330U 230
4-Nitroaniline - 1600U 1600U 1600U
4-Nitrophenol 100 1600U 1600U 16000
Acenaphthene 50,000 220] 81! 330U
Acenaphthylene 50,000 190J 130J 1301
Anthracene 50,000 6807 470 3807
Benzo[alanthracene 224 1900J 1200 12007
Benzo[a]pyrene 61 2100 1300 1000J
Benzo[b}fluoranthene 220 2400 1600 910J
Benzo[g,h,i}jperylene 50,000 7007 590 12001
Benzo[k]fluoranthene 220 1800 940 880J
Benzoic acid - 1400JR 1500JR 660IR
Benzyl alcohol - 330U 330U 330U
bis(2-Chloroethoxy)methane -- 330U 330U 330U
bis(2-Chloroethyl) ether — 330U 330U 330U
bis{2-Ethylhexyl} phthalate 50,000 35000JB 1200B 330U
Butyibenzyl phthalate 50,000 310 2901 330U7
Carbazole - 230J 2101 330U
Chrysene 400 2700 1400 12004
Dibenzo[a,h]anthracene 14 3400 3000 400J
Dibenzofuran 6,200 877J 31 120]
Diethyl phthalate 7,100 330U 3300 330U
Dimethyl phthalate 2,000 2600 290 330U
Di-n-butyl phthalate 8,100 5400 2807 33003
Di-n-octyl phthalate 50,000 330U 330U 330U
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

{Sohid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-23 MHPW TP-23 MHPS  TP-31SS
Parameter RSCOs Sample Date; 4/24/01 4/24/01 4/24/01
{Concentrations in pg/kg) (ng'ke) Sample Depth (ft bls): -- - --

Fluoranthene 50,000 2200 1300 1500]
Fluorene 50,000 1807 73] 330U
Hexachlorobenzene 41 330U7 3300 330U
Hexachlorobutadiene - 330U 330U 330U
Hexachlorocyclopentadiene - 330U 330U7 33000
Hexachloroethane - 330U 330U 330U
Indeno(1,2,3-cd]pyrene 3,200 930J 740 10007
Isophorone 4,400 330U 330U 330U
Naphthalene 13,000 1507 30 24071
Nitrobenzene 200 3300 330U 3300
N-Nitrosodi-n-propylamine - 3300 330U 330U
N-Nitrosodiphenylamine -- 330U 3300 33000
Pentachlorophenol 1,000 330U 330U 330UJ
Phenanthrene 50,000 2600 990G 98071
Phenol 30 120 181 330U
Pyrene 50,000 25007 1600 18007

U - Indicates that the compound was analyzed for but not detected

I - Estimated value

B - Analyte Detected in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within control limits

MA - Not Analyzed

ug/kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation
R5COs - Recommended Soil Cleanup Objectives

-- - No NYSDEC RSCO available

E - East TP - Test Pit

W - West CI - Cradle 1

C - Center C2 - Cradle 2

CS - Concrete Structure FNE - Floor Northeast
DW - Dry Well FSW - Floor Southwest

GS - Green Material

GSP - Green Malterial Pipe
LP - Leaching Pool

ST - Septic Tank

SE - Southeast

NW - Northwest

NE - Northeast

SW - Southwest

Note:

Bold data indicates that parameter was detected above the NYSDEC RSCOs

MHPN - Manhole Pipe North
MHPW - Manhele Pipe West
MHPS - Manhole Pipe South
SS - Sludge - Like Sample

PE - Post Excavation

PET - Black Wood Debris

CB - Catch Basin
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-32 WP TP-33 DW TP-35CS
Parameter RSCOs Sample Date: 4/25/01 3/8/01 5/16/01
{Concentrations in pg/kg) (pg'ke) Sample Depth ({t bls): -- - --

1,2,4-Trichlorobenzene 3,400 3300 330U 330U
1,2-Dichlorobenzene 7,900 330U 330U 3300
1,3-Dichiorobenzene 1,600 330U 330U 330U
1.4-Dichlorobenzene 8,500 330U 330U 3300
2,2"-0xybis(1-Chloropropane) - 330U 330U 330U
2,4,5-Trichlorophenol 100 1600U 1600U 16000
2.4,6-Trichlorophenol - 330U 330U 330U
2,4-Dichlorophenol 400 330U 330U 330U
2 4-Dimethylphenoi - 330U 330U 330U
2,4-Dinitrophenol 200 1600U 160007 1600U
2.4-Dinitrotoluene - 330U 330U 33ou
2,6-Dinitrotoluene 100 330U 330U 330U
2-Chloronaphthalene - 330U 330U 330U
2-Chlorephenol 800 330U 330U 330U
2-Methylnaphthalene 36,400 86J 330U 330U
2-Methylphenol 100 330U 330U 330U
2-Nitroaniline 430 16000 16000 1600U
2-Nitrophenol 330 330U 330U 3300
3,3-Dichlorobenzidine - 660U 330U 330U
3-Nitroaniline 500 1600U 1600U) 1600U
4,6-Dnitro-2-methylphenol - 1600U 1600U 16000
4-Bromopheny! phenyl ether - 330U 330U 330U
4-Chloro-3-methylphenol 240 330U 330U 330U
4-Chloroaniline 220 330U 330U 330U
4-Chlorophenyl phenyl ether -- 330U 330U 2171
4-Methylphenol 900 130J 330U 330U
4-Nitroaniline - 16001 1600U 16000
4-Nitrophenol 100 16001 1600U 1600U
Acenaphthene 50,000 3003 330U 21
Acenaphthylene 50,000 1007 330U 330U
Anthracene 30,000 740 330U 597
Benzo[a]anthracene 224 1500 7] 2007
Benzo[a]pyrene 61 1200 330U 180
Benzo[b]fluoranthene 220 1000 330U 150J
Benzo[g,h,i]perylene 50,000 1100 330U 14071
Benzo[k]fluoranthene 220 1100 330U 1807
Benzoic acid - 1600UR 1600UR 1600UR
Benzyl alcohol - 330U 330U 170J
bis(2-Chloroethoxy)methane -- 330U 330U 330U
bis(2-Chloroethyl) ether - 330U 330U 330U
bis(2-Ethyihexyl) phthalate 50,000 330U 330U 3300
Butylbenzyl phthalate 50,000 34 330U 330U
Carbazole - 3003 330U 22]
Chrysene 400 1500 57 200]
Dibenzo[a,h]anthracene 14 500 330U 49J
Dibenzofuran 6,200 1907 330U 81
Diethyl phthalate 7,100 81 330U 330U
Dimethyl phthalate 2,000 KR1118) 330U 330U
Di-n-butyl phthalate 8,100 330U 330U 330U
Di-n-octyl phthalate 50,000 330U 330U 330U
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Table 17. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material

(Solid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: TP-32 WP TP-33 DW TP-35CS
Parameter RSCOs Sample Date: 4/25/01 5/8/01 53/16/01
{Concentrations in ug/kg) {ug'ke) Sample Depth (ft bls): -~ — —
Fluoranthene 50,000 1800 10 3707
Fluorene 50,000 330J 330U 330U
Hexachlorobenzene 41 330U 330U 330U
Hexachlorobutadiene - 330U 330U 330U
Hexachlorocyclopentadiene - 330U 330U 330U
Hexachloroethane -- 330U 330U 330U
Indeno[1,2,3-cd]pyrene 3,200 1200 330U 1307
Isophorone 4,400 330U 330U 330U
Naphthalene 13,000 1207J 330U 330U
Nitrobenzene 200 330U 330U 33oU
N-Nitrosodi-n-propylamine - 3oy KX1018} 330U
N-Nitrosodiphenylamine - 330U 330U 330U
Pentachlorophenol 1,000 1600U 1660 1600U
Phenanthrene 50,000 2100 330U 220J
Phenol 30 330U 330U 330U
Pyrene 50,000 2400 8] 390

U - Indicates that the compound was analyzed for but not detected

J - Estimaied value

B - Analyte Detected in Laboratory Blank

D - Identifies all compounds in an analysis at a secondary dilution factor
N - Spike sample recovery not within control limits

NA - Not Analyzed

ng/kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation
RSCOs - Recommended Soil Cleanup Objectives

-- - No NYSDEC RSCO available

E - East TP - Test Pit

W - West CI - Cradle 1

C - Center C2-Cradle 2

CS - Concrete Structure FNE - Floor Northeast

DW - Dry Well FSW - Floor Southwest

GS - Green Material MHPN - Manhole Pipe North
GSP - Green Material Pipe MHPW - Manhole Pipe West
LP - Leaching Pool MHPS - Manhole Pipe South
ST - Septic Tank 8§ - Sludge - Like Sample
SE - Southeast PE - Post Excavation

NW - Northwest PET - Black Wood Debris
NE - Northeast CB - Catch Basin

SW - Southwest

Nete:

Bold data indicates that parameter was detected above the NYSDEC RSCOs

ROUX ASSOCIATES, INC. 22 0f 22

MBAT7101Y.414/T17



BLLELL ALOEZZVEN

cJjo]

"ONI 'SILVIJOSSY XNOY

art qnog Anog qnns drog A9l - PI9E 107U
mnot not not not not not - ausyluesony[yJozuag
mot ot not not not not - suajL1adfry 8lozuag
(o 001 not nol o1 not - ausyuelen(j[qlozuag
rnot not ot not not a01 - uzkd[elozuag
molt Mot nol not not N - susdrlur{e]ozuag
not rg not o1 nol not - auARINUY
mot r6 nm N nol ol - auagdyidenoy
ot 9 nnt ot not el - audyydeuasy
[nns nos nos nog nos nos - louaydoa-
nos nos nos nos nos nos - SUIIUBONIN-f
(o1 not not not not N - tousydidqo -
ot nol nel nel noi not - 129 [Ausyd jKuaydoropyy-
not (01 noi UM not nolt - AU[IROIO[Y D)
(o not nnt ool o1 not - teuaydidyiaw-¢c-oom)y-y
rmnaot nol nol not not ol - a2 iuayd Kuaydoworg-f
mnos nos nos nos nos nes - [euaddyaw-z-oamig-9'y
fnos n0s nos nos nos nos - SUI[TUROLEN-€
rnoz nne nonz noz nez (LIl - SUWPIZUBGOIOTYN] - E
mot o1 ne! not not not - TouaydoniN-z
inos nos nos nos os nos - QUIUROININ-T
[nol not not not not not - jouaydjAyeN-g
Lo (8 nol not no1 not - auateridealAyIa-g
ot not not not 101 not - [ouaydolo)-z
mnot net not not not not - auaepydeucsop;y-z
mot not not not not no1 - audN|OIOIULT-9'T
not not not not nort nol 0fl AANOIONG-F'T
nos nog nos nos nes nog - rusydonung-4*g
no1 not not noi nol not - Touatdiipatutg-#°g
£101 not o1 nog nnt nol - [ouatdolo|yaq-p'g
ot net not 11 no1 not O00'E Jouaydosroyou ¢4z
Mos 0% nos nos nos nos 000'00% rouaydoropyou | -¢* 'z
mnot not 1101 not noet noi - {(suedoadoiopyy-1)s1ghxo-,z°7
noe1 nol (i Iz a0l not 005°L AUDZUAGOLOYII(]-§ |
Yeli]! not not not [89 (il - AUBTUIOIONYINCL-£ |
mot 101 (ol It 085 0LS - AUIZUAOIO[IIT-Z ]
ol 01 not nof not not - SUIZUY QIO[YILL - b |
(1/8M) (778 ur SUONEIIIIIUOY)
4101 d101 d'1dS 4121 d1dS 4101 5|aAT 1gpswneg
[00T/0TH0 1008/ST/H0 1078 L0/p/S 10/b7s 10/k/5 Lroenfoy
SO 9(-dl, dAH 91-d1. 5D 5D 1-5D -8 vdasn
LOA maN ,:u>afo:£2 "b_:owm ) ‘pams Enb:. ouley
;‘Hmm lo/pue MLJUF .ﬁ: m:._mD thoums_ _g.—_OMy —n.tuumz uua,._h:me._m Dbzum..zw w:_ﬁ::m E muuﬁun:uﬁ— m_u.:zoa_.:GU u._:uw_uo U_Cm_cha.—:_um Jo ..CNEE:w .m_ 2[qe L
| | 4 | | | i 3 ¥ ¥



ALLPLLALORLIVEN

3o "ONI ‘$31VI00SSY XNoY
Aouady uonmolold [EIRUTONALY SAELS PO - VIHSA
UDIEZLIDRIBYY) SLIGICT POO - dMH
Hd s3] - dL
[BHAEA] Uamun) - §0
ampa2oid uwyoraT uonendiaarg AMRYIUAY - 145
apadolg Suyoray ONISLIdIOBARY ) ANXO], - dTDL
pozAEUE 10N - VN
191 sad sweaBorogy - /80
Jlqr[IAL [249] Ar01RMBA1 YIS ON -
Pa1sfoy - wyiEnd) J0lepijeA - Y
an[ea paIRIULIST - [
PA12019p Jou Inq 10} pazA|eue sex punodwod a1 et saealpy] - N
101 YN VN YN YN YN 000's SUIPHIAJ
rd T N ot noli not - kg
nol noet e Nnol L8 1134 - [ousyg
mot [} nol oy 01 11 - AUPUBNAY
nos Nos Nnos nos nos nog 000°001 louatdororyoriag
mor not not noi ot not - sunuelAuaydiposemnn-N
ol not not not nol not - sunuefdord-u-1posoniN-N
not not ol no1 o not G00'T IUZURQOLIN
mnot r 101 not [T L€ - auateden
110} not not not not not - suosodos]
ot 0ot not aot not not - sukd[pa-¢°g°1 Jouapuy
gl Qo1 [aU} noi ol o1 - SUBLI0L01ITXIH
101 ot oot o1 Nnol not - auzipeiuadoladootoyoexag
rmot net ol 101 01 not - uIPMUQALIO[YdRXIH]
mot noel not not o1 not 0t] SUIZURQOIONIBX A
N1 i not not not noet - auaton(g
el re not not nol o1 - JuueIonig
ot not not nol nel nol - arejeyd K20-u-1q
Mot not o {11 not not - arejeyyd tanyg-u-ig
ot not o Gt ol not - alefeypyd (At
ot net nol not (Y01 not - awegrynyd [Ayorg
mort 59 101 not not 101 - UBINJOZU3qI(|
ot not not not noi Nnoel - suademue{ye]ozuaqig
ot not not 101 o1 not - JUISATYy
Mot [ not Noi {101 not - A0Zeqle])
not not not not not not - a1efeyiyd [Kzuaqiling
ot not nnt noet not not - sy (JAxayfipg-g)siq
Mo not not not not not - Jap3 (jipaciom)-z)sig
mnaot not 1ol nnl not not - SUBYIAUI{ANOIA0I0 - )51
mnoi not not not not nat - [oyjoo[e [Azuag

(/80 (7/8 w suonenuIdHOY)

d104 d10L d1dS dT10L dTdS dTOL S[PAST dajsuiere g
1OGZ/0¢/P0 100Z/ST/FD H0/y/8 10/F/€ [O/vic LO/p/s e 2dwey AtnrnBay
SD91-dL dME9[-dL T-SD 59 1-50H 1-59 HuonEudisaq vdasn
SI0A MAN ‘UBSABYIOURN ‘AN[IIR,] “oup ‘[eo1g urdAy ) 1ouLog
d1dS J0/pUT "q7 D, A1 SUIS[) (|RUATEW PLIOS) [BUIIE S0BLNSYNS smonag Surpimeg ur pa1ajac spunodiug; MNURFI) I UROAKUSS Jo Aleunung -g] 2[qe]
1 ] | | | } ! 1 1 ? || | ? )



ELUFLLALDLLLVE

cjot

"ONI'S3LVYID0SSY XNoH

SOOSY DAASAN ) 34008 PN01ap st ratuered ey 3P RRp P

wSeR YARY - /)

SHQICT POOAL ¥28IE] - L1dd
UONEATING 1504 - 94

aphes 2311 - 38pnyg - 85
nos adid a\oqmiy - SAFIY
18 g oqueiy - MIHIN
oK 30T OULEN - NI O
1SaAINeg 10014 - A5
1SEaYLION 200] - QNd
AR - T

L3Ipes) - 1D

g2 - d1

ON

ISAIPNOS - A0
ISESULCHN - HN
ISIMYLION - N
TSEAIOG - 9§

L ondas - (5

[ood duiyoca - I3
3dig uaTegy w0 - G50
[RIBIRy N23I0) - §0)
2 A - md
MG W30 - §
Ay -

MM

L |

ST [ONt0d utym jou siskjeur sieaydng

PITAPEY 1N - VN

HORENIA0,) PUnosdaeg Vg, WASE] 10 00 JIISAN ON -~

By in suonenuaie pRneISeq v wased - (2)

F/AUL 11 SUONEINEIINL) PUNCITNIE VM) WAISTT 10 SOITH ITUSAN - (1)
53:1221q0) dnury ) 105 papusILinaay

USTIEATISUO) [PIUALIUO faug Jo Mawirede] 315 04 MIN SOISYE DAASAN
Shunf {DOUO3 WL You Atas0 aidwes pasids - N
A|EA, PAEWINST - IIDIENY I0EDIHA - T

M| UONINAE pagnbal 3arunca ap

PUR JTWIT] UCHIRIAP TUAWNISU N32MIN] 1[RE3E J[EUE SATEHpY] - |

PARNAP 10U 1N Ky pazAieUe sem punodwiod gl Imp saeapu -

A3RFINS PuB| MO 193] - S[Q Y
wresdon] and sumifyygy - Fy/8w

0817 09¢1L £66 [ 000°9Z 008°EE not nog 0¢ [iF4 Ay
HLL 6'91 A%l drol (W7 R’ 96 €8 00F N5t wmpTHrA
ns'si nse a8t ne't NETt N8 i art nee - - uwatjjeyy
n9ze Hegl 1091 nsrl 841 g5€e Qo nez 0no's - wmipog
I+l el ar't foF ne't net ng1 ne't -- - FETIIES
ng9 ne 21 roy nis nee nie ng z ummafag
neée DETT HETE di6¢ 08¢ 00821 0t6 089 - Wnsse o q
as°'Fr 866 89t 6'SS 7€ g9 oL Y £] PYoIN
CNL'F [Lo0 260 N0 (28] A N] NLEL'0 NIto'o ] Anaapw
[3:54 6 L81 088 feis oL 0€£Z 131 noo's - asauvduriy
H0EFT [E1l474 q0Lk1 [e]}4 0506°8 0L8°L o'l 000't 000° - UESFLA
FRE L'6b o801 S8l Ir1 09L°1 Fe £ 00¢ 005 pea]
00¢S1 00701 005F1 00811 0L6°T ole'z 000'8 oL D0O0'0SS 00T ol
YN vN ¥N VN 6E9 00£'S VN VN - - W) WI[BARXAEE
et nsso 1980 Nnes'o 11 8ep VN VN - - Mo ‘eprued)
LOL L 821 4 1 (R HER Y4 3 ¥'¢ 0s 134 1adday
nszi HIWA ace] e 80f E11 I's 8T 0y o€ _OWEGRS
995 Lz 91 L6k 00061 006°EE € vz o o1 (LTI
0001Z 08UF OI6E 0826 055’8 000°51 (4 0Ls 000'S € - ~oumope)
L1 | s 9'EE i3 f: atd | RSL neeo NELEo | [ wmnupey
nee nzt ol nst nzen N9 noo neo sel o1'p uniireg
€6 L0Z 0Z1 %4 60E 16's% 6t it 009 00t unurg
ns'zt ng'e &€ sl x4} i FACTH nee nre A L IMASIY
nezl nse ne'e moe oLl OFE'l nst nei - - Auownuy
00T0( 0TL6 11829 0FsT OFE‘l oIl noL'e 008’ 000°CE - G gL T
- - -- - -- - 89 0r-g (519 1) wdagr apdhueg (c) ) {3/51 U1 SUODELUAtun))
10/5/S 107518 [vs/s 10/878 10748 10/7% 66/0L/6 &6/0€/6 eq Adweg 13l g
1-1S M-d1 Heel I J-d1 -850 1-80 £-g5-d.d 954 oreu s

SHOA MIN TRARtouRiy SAN|LaR] U] 221§ ndAY | Jauwey {(EUsTiy PIIOS) {BHIIER S0tnsyns amionys SUpP[NG UL pAloaiac] 2mue?) PUE S[ERJY 1517 Aoy 1adar [, Jo Aewums ‘6 J]qeL

1



SHURLAL oL LvaR LALNS "ONI 'S3LYID0SSY XNoH
SOJSH JHUSAN 211 3A0GF PA2AAP St smatueied w1 saieapu TIEp plog
BN
1S2YINOS - MG
usey Y.} - g0 1SENUGN - g
SLIA pooA Y219 - B4 ISIALION - MN
UOLIBABINT 150 - g seayines - A5
spdweg a1 - 25pnig - g5 ey audag - 1
nog adig Uy - SAEDIN lo0g Bunpes - 41
19p Hid g - MaTIN adid 12BN U0 - 4SO
quop] 3did aoyueiy - NIEIN [BURITY U310 - 0
ISaMNOG JOOL - WSS M AT - md
ISERRION J0] - AN JIMINNG U0 - )
ToIpRE) - 20 JEUES ]
THPRID - 13 WIN M
T4 1531 - dL E=FR -
SUWI [OJIU03 WAL toU Sisdjime medngg
PRZACUY 10N - ¥N
COUTAUAIN) MMALFIRY vE) | WISTH 10 OIS DTASAN 0N -
/B W SUCHRHUIING] PRI Y1) WAST - ()
T80 w SUOlRIIANIO} PUnOIBNDER VSN WAISTT 10 OIS JTASAM - (1)
s3an33l0) dowes) ) |10 papuatAuoIIy
OIEAIZE0} [ENUBLUORAUT JO UMM Fda] 301 310 4 MoN - SOISH DIASAN
100U03 Wy 10U £134030) 3jdines pads - N
anje A PATTUNSY - IBPIEOT} IOIEPLRA - [
1| U6I3AIP pannbaz 12eHuUoI 2y
DU JILLH| (OII3P JUSUMORE U3AIQ INSL ALK Sajetpu) - |
P20 1o e 20§ PIZAEUT St PUNCAUIOS Su1 1ey) sATEAPY] - )
FIELMS PUT| MOJA] 3] - S Y
uzeiFo| ted suresdyyag - SySw
901 Iog 66l 1Y ol L6l £'of el 390 £el [+ Ot aurz
€T L9l Pl 81 d8'f a0 gI'6 qa8'L 66 d1's ong 0f1 tmrpeut A
noe neg'e noe ne'e noz ne nre noe nrg na'e -- - nmey,
008 Hisl ngot ng'es neot [1€01 nsot N9'R6 nien HIL 000'8 - umrpog
(ALY net nol 860 nat Nno't T 66’0 nrt not - -- 13ATIS
mri M1 nol 860 not ne't Nl 1166'¢ 410 it Ot 4 unRay
0981 qeds 0841 Opbl qL8¢ 88.4 q0191 1998 0Bt q8¢8 000°Ep - WMISSEIO
Fa 33 L9l 613 ol qaiL ¢I0'R HF's iy g90'L ar's ST £l 123N
$900 6al'n NnesYoo 19900°0 NnLrooo [ a¢] Nnesono NLvono neooe Nts00o 0 1'o Aanzuap
109¢c fore 483 9Ll Lol 6G1 L'96 604 o6 bl ooo's - asateSue
oFoL 0L8T onug QFLI deed 0501 £HOSO1 g9Z16 Glel qrse noo's - SRRy
£'tt Ol 4 9 5l L £t 6'1 LT G'T a0s 00s prag
ouLel ansLl 00021 00671 099F 008L 0676 0s6L 0696 OF0L 000°05S 200°T LT} ¢
Nnarco VN [ ] neeeo £57T 1105T°0 Nnirco 98’0 neczo €20 - - UMAROn| 7 WA[eAvy Iy
¥N ¥iN VN YN VM YN VYN Y ¥N VN e - [0 ‘apried )
8T oLy 101 el uLe ol g9 ey 'y 48t Y (¥4 Taddoyy
'L g8't g% 40 o8l HTE nre [§10r ge'e no'e 09 ot 1eqos
S'EE 2979 691 el 4 LT oL L 91l (| oy 01 UMMUaR]y
00t Q086L 0891 Q8% A¥8L ]9 Ho6L q09% HORO![ f100¥ G00'SE - waraey
L'z £ Nnat {18670 o't not nri No66'0 nei 3t 1 1 hdiupe )
nei ne't net N36'o not no1 nrt 166°0 nrt No'e sL'l 9t0 waijAiag
P8 <01 H8'vE [TArAY g6'61 EL0T q¢°62 ds'81 6l a6'61 009 00t funueg
£9 I'el noe e [noe nro nre ja iy nre nee cl L omas1y
nee [ ENS noe noe no'c nre nre noz me nee - - Anounuy
0G0T1 Qusty 05k OLkb 288 QT 0TLl OrLg 0Lst GorZ 0O0°'EE - Lanun y
€Izl - 6L 23 116 % 01-8 59 018 -9 @ 3] (F4/8 U} SucHmInEI0 )}
10/01/F 10/0%/v [o/L1 ik ey /Lty 10/L Ly HUIRY |CerATIg LT L0/iL1y puere ]
91-dL LT MEI/H-dL MSAT-dL HMNLO - HNA/91-dL LI ST-dlL tJ §1-dL 12 61-dl 12 60-dL

SHOA MAN “UaaTyIouRIy *AIoe ] o] (aa1g tdAy [ Jauue, (|FUMEN PIOS) [PUAIREY 23EEMSGNS MIIANIS Bipjme ul pAamag apIueA) pur ST 1517 Apheay 1981e [ po mummg g1 Qe



BELELY ALOLZEYEM

gl g "ONI ‘SALYIZOSSY XNOoY
SQISE JHATAN T 240qT PP sem 11auresod ey saenpin vIRp plog
WON
1BINYINDg - Mg
WISEA UNRD - g 1SEYON, - TN
SHQa POty YELE - 1H9d FIMDION - N
HONRAEDXT 1904 - Hd 1SEAINOS - A%
adweg 2917 - 28pys - S5 que), ndag - 1§
IN0g AL ALY - STHIN 100 Fupyawa - o'
1534 adig dpoyuepy - mdJEDN adif {RUME U3 - 48T
yuoN Hhig qoqueiy - NATDY [BURE WA - 51
1R2ANOS 001 - W81 9] AT - ma
1SeAYuON 10014 - TN UMINNG 20 - §
PRIy -2 2w -0
[ =IPEEY - 1) 19240 - M
WIS - dL 1 -3
U (ORI Wi jeu sigjee aeandng
pazipmuy Jop - i
UOIRIUGIUO ) PUNOUBYINE WM WNSRT 10 005 IATSAN ON -
A Uy uonenuIILe) PIMOIBNIRG Y WNsET - {7)
3y, s LAW0) PUNCISNING WS WIAsET 16 508y DIASAN - (1}
saanalgQ dhtmar) 1105 papuaLUody
OHITAZISUDY) [FINMAONAUH JO AU S 04 MIN - SOISH IAASAN
SHWY [011a0 unaun ou 8940033 Ajdwrs payidg - n
AN[EA PARWIST - LIYENTY KIEPYRA - [
UL nenanap paanbei 1enues Ay
PUEB U] UCHINAP JUNTIMIISWL usaIFq NS3; AK[TUR SR - g
PA12313p 10U 1N 19] pozATeue sua punodulod au i saarpu] - 1)
JIE]INS PUE] MO 32 - 5| Y
weaSory tad swiSy g - FyEw
I'sL Sl6 ol 8§78 00E18 0RLL My Ir! 0% U4 o7
9tl el 601 BTl He'sk ST 961 aeel 00t 051 Wwinpeur A
ne1 ne't net nei N8'Le nee nie Nnee - - umneqy
98¢ alor q7°0% g8'ct Hs1E q6z8 ngse et 000°8 - wntpog
nkioo NLLYY Nn6L00 14470 neg el 09 net - - EEA T
Nnsko noso NEsSo Noso q997 el et men 6t [ nmuaeg
0LEl HIkG q8¢6 [HaN Ho6+9 d00% nest golcl Q00'Er - wissend
Ter 01 8 Pz as'cl 68T d09 ¥t Y3 £l 133N
£e00 FEGD NgLon) t0'0 0 0 o <800 )] Lo Amarap
tET 12 391 06l £19°¢L [StE ILes [}:T4) 000°¢ - asaurfuepy
0491 06€1 arel 0¥sl HO599 00617 06ZE 0Ll 000's - umissudepy
68 bot b '8l Nzot 41 0687 2l uos 00 pedT
ooTelr 56 0906 0056 0L9t Wwier [1Fa g 0061 000'05% 000'L |
nzasco 601 PLRD P eeee 68 06’0 No0ZE0 (10620 - - WEIaen ) JU[BABX I
¥N Vi YN YN VN YN VYN ¥N - - [E10, “3ptuedy
91t a'tl ¥9 6’00 Y0z 66 [ra] £9 0% £ Jaddo:)
11 [31: 04 gv¢ div HeLl 41’y r'os ars 0% og 1Bq2D
1°LE Blt ot 86 ISt '6E (43} Lt ur 01 umnuon
oFsE oot 05T 00kt oLk 009iE 00LIR 080¢ 000'sE - wmages
€<l e 0900 [Ara s S01 el P 44 el I 1 LNRUpES
qeTo HET°0 qga1°0 o ne ¥l 091 ne'l €Ll ol'o wmAag
g9'tt q4%1¢ qae92 q07¢ gril 3T 1ZF I'es 009 oot Nimaeg
qg8'1 e HO'L I'e NZET [ 33 nre €'t el 'L sty
=L q7'c q93'0 L3 A 00sy nee mre nee - - Auotaruy
0Z6t8 0L0F 0usE 0£8¢ Oekl Qlle 8F8 NSLE 000°E€ - nunimpy
-- - - - - - - - (7) (1 {3y/Fis w suonenUIUL])
10/9/t 10,9t 10/9/0 1/ [0/01/4 10/E 1% oLy 10/0171 1ARUsIed
WOLLOYE 3did 91-d L HLMON Jd 91-d1 LS9M-Ad910-dE HLNOS-Ud-91-dL SOII-dL gI-91-dL dAEGI- L ddld AVTD 2-91-4L

MOA BIN UAAROURI AHIE] du] (2315 weddy 1, Jauo ] {[RUNE PIOS) RUAIEY 20BMSQNS S anns FUPINE W PAIAI( APIIEAD) PUR S[EIA ISt N4y 1981R], Jo Aeums g1 2(qel,



ELLFLEALOL L B

oy “DNI'SILVIZOSSY XNoY
S005Y JTUSAN 241 310G€8 PA2213D Seas 12iavueazd 12 523E31p13 £1Tp plog
TOR
BIMININOG - MG
SRR Y30 - 71 ISEIQUON - TEN
SHAT PO, 137 - LHd 152NN - AN
UOLKARIXT 1504 - A4 1SE2|IN0S ~ 3§
Adwey a7 - adpnjs - 53 ey andag - 15
§Ines adig AR - SAH LY [ood funpex] - 4
1534 g AToquepy - MU g euately usarn - 4SO
WoN 2dig FogUTY - NJHIN [EURITEN U310 - 50
1S3OS J00] 4 - MSd B Al - ma
1SEIYUON 3000 - NJ AMIIIE AAUMOY - §
TApELY- D =W -0
[2PED - 1D IR - AL
N 1%L, - 41 1s8d - 4
ST |onea unpia 1ou sisdjeue aeaydng
pazEuY JON - WM
UOUENNAN) PUnOISNIVE VST WNSPY 10 OI8Y JASAN ON -
/81 11 uoLENULIuC)) punos§yIEg VM) WMSTY - (T)
BN/ U1 ORI puncaNaef] VSN WRISRT 10 SO0SE DHASAN - (1)
5aM1390q0 dnueay) o papuaunuoIay
CHEAIISUC [IUDLAUINHAGT |0 1uawpedag] 3ImS Y04 AN - SOOSY
S {000 unin 106 £13.5022J Adwrs paydg - N
INTA, PAUNIST - 1BUENE) JOITPIEA - [
ALY URIIP Pornbaa 1803 YL
DU JIUT] UCNI2)AD JUHINISUE U3940 TNS2) AATEUR SHEUIT -
PANIUAP J0M INe| 0y PIZATUE STAL Punodiuas S Tegl saTeaTpu] - ()
I0ELINS PUE] MO|2G 132 - SH U
umFopry ik swerSigy - 35w
00801 +000T¢ <00l noe 000°TT ol £71 1 {78 00T tiL ¢ 0Z aurz
<6 £g 8'6% nosn AN de¢ e Lt 51 ue's 00t 061 WNEpeLe A
ac'l nge noe NeE’l nez NNl NAT'Z e d8'¢ noe e - unp e g,
g1 galr N80l HEF! st [18°¢6 nrot NLSt qL81 1766 Co0's - wnipog
f1SR°0 Nne1 [qI°1 noso ne't nreo no N1 nre N66'¢ - - EEATIEN
nesn na’t Fi noso Ll a0 oy el nrit 166'0 6t [ wninag
gitr H00L1L el neos Hroo 800y rgs1s 10£9tT g206 qS1 DOD'Er - unsseIog
LR Y4 IF LS noy R8T a0t G L61 £t q79 £z ti 129N
hL) oy [i1.14 M00r01 80 L€00'0 65000 0200 180°0 £600°0 0 n Amasapy
8¢S +FrE «F' T8 o8¢ £€E «£08 *691 »96T [ovrl ISt 000°S - asaunfur|y
00£69 0L8F U6sE noee OLLE a6e9 f16E5 0091Z 0068 HaL9 000°s - UMISAUTER
£l «06EC *0801 noto 0091 1 L1 oLE 186 g4 o0s ong pea]
=00l L00Z1F £009E1 o't 009%7 +09ES 05E8 «00091 (118 7% alyy 000°05S 000'T uor
VI YN VN ¥N 6'¢l 271 netco nolee N06T'o noico - - NMIUOA[7) JUI[LALNIE]
Nogs0 POy L9l ¥N VN 3Tl N01go nelca YN VYN - - (B0 ‘aprred’)
&'6F 60 EL1 1o'1 o9 «HF'E «£'9 882 1£8 H9'v 0g ST 1addor
1A £nr §'lL ne wic qd0¢€ ao'e L9l vl He's 09 e neqoy
F'L8 0070t 0ILE noso aigy [+0°¢ IeT'L roric PLE L9 (1134 i unwEuQny
HILn 08IS OFRS noee 0641 [+fitre [+H959 Le00ZIF 00611 €86€ 000'SE - umiafe])
89 L'FL LBl nosn 67 fNE6'0 ol fo'tg 9'SE L1 1 [ WMTUpE
NnsRo neé’1 nri Nnos'o Nl nreo ne't ng’I It 1660 sLy aro LELTT(EN
IR ey q6'lt 05°0 188 HLLT qo¥l q5'09 orel "It 00% 20E umnereg
ool 8 ] no'l oL [NN6'1 INNLe £t el noe 4 L SNPSIY
6T nge grg no'l 19t INNS'T [NNte [NEE'S 05 a0'e - - Auoiumry
DLLT 0144 018C nooc (40U «0FT1 LOTTL +0L8F 073r 0al 000°€€ - LWIRTTLN [y
-- - - - - -~ -- - - - [F3)] [(}) (=y/2ur ur swonentaonoy}
10/k Tt 0/ TR et LT /L1y TovEl e el veEl¥ /1y L0/Ti Jaxueiej
SIHW/ET-dL MAHWEL-dL NJHW/EZ-d.d 2dIW/ES-dL dSO/ETdL 1-12-dL H5/Ad-1T-dL MNHLTTAL C-61-dL 1-61-dL

THOA MIN UIATOURIA NR I [23G UIdAYL SLe (|eumE PIOS) [FUNER 928RSNS 2mianng Suping ul pAlsaag apiiess pUE sjeiy 1T AR ENY 19318, Jo vy Cpi AjqR]



Bl ALOLLZTAN

joc "ONI'STLYID0SSY XNOoY

FOLYSH DTS AN Y 2A0GR PAIINP SEM LTI 1) SABAPUI B3P PO

TR

BINYIMOS - M5

ISR yAe) - 1) SEIYUON - TN

SUGIT POOM NIRIE - L4 1SAMYUOK - N

UDMBARINGT 150 - 94 Iseaqinog - 35

adumg ayey - 28pnIs - §§ ) sndag - 1§

umnog xig 3joyurly - SHDN 1004 BuyaRa] - 43

18378, 1] AOPIERY - MM N At |rUER w25 - 450

1IN Dn__m JOYUE - NIHIN [EUREN vy - |N

1SaAINAG 1601 - MG 1248 AT - mal

1SE3YLON 100} - TN FMIIUIS 21342UC ) - §

Tapery-y auay -y

1 3P - 1D 1598 - M

WIwas - 41 ey - g

SHU [P0 uiyika WU sIsA[Ee ajestdag

PRIy JoN - YN

UDIBRUIdWE Y PUnCISYInG L] ILIMSET 10 O715E DAISAN ON -

By ur suoeuRII0]) pUnoISyIRg v Wase - (z)

aydur W SUOHENUIZUY.) PUNDERING S UIRIsey 10 $00SY JFASAN - (1)

s3A11330q0) dnuea )y sy papuawstuoay

OBEAIISU)) TRIUAUIO AU J0 JuatuiredE(] 3IRIT Y104 MAN - SODSY FHASAN

S TONU0D I Jou Araacaas sdures papds - N

AMEA PARMIIES - 1ayniend) 0mpyeA - [

1N uoniap pannbar PenuLs

PUE WI] UORIIIP TUAIUIS) 1133m13q 1NSAL AK|EUT SARpU] - 4

PP 10U 1] 10J pIzAfRUE STM punodurns 31 eyl saenpur - iy

0BLIS PUIE] MOE3Q 133 - 5|q |

wrerFony 4ad sy - 835w

noL08 kL I'61 TRG ¥0Y5T 0g 0z Az
qreg Lrl 6'tl ot L6E 00t 051 umipeues
neee av'e nee o s - - wny e
H009¢ oot nool e niLe DOT'R - wmpog
Ne'sl no't not B £z - - Al
f1T'81 mot a0t 0t a't &'t 4 umiuaias
10281 L26 a1t G'PRL q0601 o'y - LUNLESEI0]
HI'6E ol £'8 el i 9 £l 13N
11 2000 n¥oo'a [0 ¥ o ro Amosp
686 0l e 07081 (3414 000°S - asaurdur |y
€O0TEL 0687 0LzL 0881 0515 000's - umisaug el
08l sl LL 8°0F 25EP oS 0nos PEaT
000061 0tt6 00L01 0568 *0UFsE 000'0ss 0007 uoty
YN VN ¥ o1 ¥N - - WNEQR) JUIBATX2H
YN INeso Nego¢ 10850 nesl - - je10L "spurd)
25745 Iz '8 of 0z9! 0s §T Jaddey)
nr-9t (A 9'c e q9'8 09 e neqaD
0sL ¥el NEe 1'8¢ 85t O ot HIGIRLY N
001y 09k 0061 006G 1 0062T 000'SE - umize]y
61 nae o't ol ant | I wmpupey
8t no't o'l (1} NL'T L1 G0 w413
gt'%9 oL e Le e 009 00e wmpreg
Nnreg noe 10z L4 Ll Tl &L AuUISIY
neog mnoe nee e q0'¢ - -- Auotuejuy
0za1 orsk 09¢¢ 0sek 006¥T 000'E € - wmoaumyy

-~ - - - - [63)] m (Ay/Fa on snoneyuAouey)
[ol/s [0/a1s8 [0/8/¢ lvsTiv 10/Feir Inxneled
2dId 9E-d.L S ee-dL MU EEL dM TE~dL SS/1E-dL

THIOA MIN UIABGIOUEN ‘ANtary “2u] |aNg WAL [UU0 | ([RUAE PIOS) [PUNER 208MNSqRS SToNGS SUpIH W pasdasac apIIeA ) pUE S 151 ] MRy 13808 ] 0 AImuRung 6| 2(qe



QELFHIALDL L2981

tjol "IN 'SALVIDOSSY X0y
‘Spaay Aore[nday v JHS 91 24047 P13919D sem Jolowered 1R SalApu eep piog
P1ON
18U ARy 108ie] - TV
12V AIA0333] PUE UDLEALISUG,) 32IN0SNY - WHIY
A2UaFy U000 JBIISWIUOIIANT SIS pANUL] - W IEIS]
alqepIrAt [2Aa Arole[nSay v SN ON -
ampasolg Sumoey | uonendroal ] SUAUAS - 4'1dS
AInpadel ] FUNOLIT USUNIEIRY) ANATXOT - JTOL
adrd {eLEW UAAID) - JSD)
CLIZIIA U23IL0} - G0y
UOLBZUMIRIRIY SLIQACT POOAY - MY
I3 L -dlL
PRZARUY 10N - VN
2N{eA PALEILNSTT - JAJT[ENT) JOIBPRA - [
angea pajeuulsy - ¢
PA1091AP 10 11 10§ PIZA[EUR SEAM PUnediod U jey) SSIRDIpY] - 1)
191 1ad sumagoranpy - /8
000F1 000861 000911 00061¢ YN Vi VN YN - aurg
ns ey aFre HE'ET YN YN VN VN - uripeaeA
nesy Nnosr ngsy no9r ¥N VN YN ¥N - waiygey
Nngao6ze NODBTLL NdbEY [ooo1zs VN YN YN VN - wrnipog
me mnos rme oS Mnot ot ot nos 000 T[S
e+ norez Ns're Noee nov nst noy s+ Q001 HIRi=[a g
HOZ9L G091¢ 00T 0009Z1 YN YN VN ¥N - wnisse0,q
nse HY'LL (159 ne'L VN YN VN ¥N - 1FMN
(LA ne Nt no't IZ8°T IFEE nt 80¢ 00 Amonaly
qar1l 60z e a9 YN YN VN YN - osaURTUR]y
HoTrs 100001 HO1.4¢8 0952 YN VN YN VN - urmnisaugejy
ot CRE g9zl €re 0l¢ee 9t 8¢ H¥'r1 000°s pea]
Neol 16721 He0L 169% YN VN YN VN - uol
8 g7 8 HOOT VN YN VN VN - Iadde )
qR8°81 ai07 gLt 009 VN VN VN VN - eqo;
QOLFIL 062¢ 000901 0009% 1 0Els o0oT6T 000081 no'y GOC'S WInLLoLg;y
Nnonk9s Nnoo6te nonors NOBFES VYN VN VN VN -- wine)
6'¢ 8el 6E1 bR1 SLS 0lt s8¢ qes 000°1 wnupe)
nse Nnse nse Nnse ¥N ¥N YN ¥N - wa{jliag
a8¢1 qc1t grtl q9ze 99 6'L6 10¢ qg01¢ 000'001 LunLEeg
e nsoc °te ns'o¢ fily niy [ty noIe 000°c Sasny
HT qesL a9 neee YN VN YN VN - Auctunry
Nnzol1 aesl (1201 [1€°26 VN VN VYN YN - gy
d1ds ENAR 4’148 d100 J10L dTI4 4101 dTOL (/1) spaay {140 11 suoleRuIIu)
10/4/ 10/%/S LoAws 10/%/5 10/L1i 10/€1/% [o/0Z/y [0/5e/y e adweg Ascreniay doiawen g
80 8D 1-89 1-SD JSD £l 1-1g-dl SDOI-dl  dME9l-dl :uenwudisag Vdasn
SHOA AN UsARIour)y ‘Aipiagg -ou] faag uidiy [ Iauio ‘g 1dS 10/PUB S0 L 31 Suisn ([ELAIElN PLOS) Jetiaey adegnsqng 24mo0S Fup|ing 1t pPizaag] S[ERN 151 TV L Jo Lwwwung <oz 2[qe].
1 | i | ! ) ! 1 ] | J ' ¥ ! !



FEUPLLVALOLAZvAEN

r¥el "ONI ‘SILVID0SSY XNod
/AT 0001 ST (S10[901y a1 Jo Wns) SO 2101, 10§ OIS DHASAN UL (1)
NI 1WA, - dl,
COENNTA"&ONHQSU m..CﬂDQ EOOKK/ h &gm
[RLI2IBIA U225 - (S0
saandalqo dnueap) frog POpUSUILIOIY - SO
UONBAIISUGT) [BJUSWIUOLUAUT JO Juaugieda] 101§ 340 4 M3N - DHISAN
werdoty Jad surerdosipy - S8
AN[EA PARWNST - I0YIEUE) J0JePI[EA - [
P=19939p 10U 10q 1oy pazd[eur sea punodwon Y1 1B SMBIPUT - )
f0L9 0098 09T 1-10[201y
058 et PeCI-10[200y
nge [ige BbT1-Jo[001y
iolc Nneg [AFARIY (B A T
nee nee Zegl-10]o0ry
LY L9 [ZZ1-10[001y
neg nes (1 9101-10[301y
(8y/81) (83/31 ur suoyeLuAUOY)
100¢/5¢/F0 100</02/+0 e apdueg Q08 I=laurese g
dMH 91-dL 0SH 9[-d].  :uwonvudisaq DAASAN

HOA MaN ‘Uaaryiouepy ‘AN[Iey -ouj Jealg widAy ] w0,

‘(IRIRIE PLOS) [RIIAIE N 0BIMSQNG amonng Fwp[ing w pajosia( sifuaydig pajeuriofyakiod jo Arewwng “jz jqeL



CTLFLL ALOLL2vEN

TJo1 *ONI ‘S31VID0SSY XNoy

SHY3J POOM - dM

UONEZUARIRITYT) SIIQ(] POOM - dAME

UOLRABONT 150 - Hd

[BUSIBIN U210 - QOSD)

g IS, - dld,

298108 PUB] MO[2q 123) - S|q I

werdopy 1od swesferorpy - /81

oNjEA pAIPWLINSY - JayL RN loRpIEA - [

PAI23§3p 10U ING 10§ pazA[BUE SBAM PUNOCIOD a1f) By} SR1BIPU] - )

000'0L2 002002 0007y H000L1 nooo*Ll 000007 roo0008L  FOOOCODTT SUOGIEIOIPAY tnajonay [BI0,
- - - - - - - c1-Z1 :(s1q 1) pdag apdweg (39/81 Ul SUCLIELU3oUO )
LO/STit0 10/82/%0 10/50/F0 [0/$0/F0 10/80/%0 10/50/4+0 E0/0Z/H0 10040 sneq Jduley SCL LA |

dM ZEdl  dME 91-dl  WOLLOF Hd-91-dl  HIMON 3d-90-dL LSAM dd-91-dl  HLNOS Id-91-dL OSD $1-dL 91-dl  :uoyEudsaq

HIOR MIN UBARYLOUR I AR U ‘[Palg wdA T Satuo { {jEUaIEN POS) [ELIOIEIA] S0BJINSGRS 2UnjanLg Burp(ing w pagaajag] SUGIRICIPAY WNajosag [BI0] J0 AlRUnUng 77 3|qEL



ECLFLEALOHLLVEN RO "ONI 'STLVID0SSY XNOY
adid [euNRY USAIN) - (SO
UISEY YAED - D
SHQT poo 3oelg - 1H9d
1SIMUINOS 100]] - AAST
1sB3YLION oo - AN
ZRIPRID - T
L2PRI - [
ndisay, - di
ADELINS PUE] MO[2Q 193] - S[q I
8T9 9L'L w's L PeL FEL 6c'L 1076 Hd
-- -- - -- - - £1-21 - :(51q 1)) ndag apdweg (s3] PIRPURIS UL SUONEIUAIGY)
[00TL1/00  TO0T/TUP0  TOOT/ELA0  LODTAL/AD 100211/ 1002/01/40 100Z/08/40  100T/01/40 :dreq ddwes IodURIR
dS9/eT-dL T61-dl [-6I-dLl  dOF91-dL  dME91-dl  Jd1d AV1D 2-91-dlL 91-dL L3d/91-dL uoneudisaq
§1°8 £t 88 LU §6'8 6v'g 908 r6'8 Hd
6-L L€ LI-G L& 0r1-8 89 01-8 89 st ) wdag ardueg (S1U[) PIEPUEIS UT SUCOEIUAI0))
100Z/0LY0 T00ZT/01/%0 160Z/0LF0  100T/01/P0 LOOT/OL/H0 1002/01/%0 100TAIA0  100Z01/60 e Hdwrg JlaUBIE
MEOT-dL  MS491-dL  INIMI-dL  UNASI-dL 7D S1-dL I El-dL [DS1dl  [DS1-dl uvnsudisag
0L AN USARGIOUBIY "AN[198,] U] (23S LAy | Jawise, ([BLIBIA PUUS) [RURIEY S9R1NSQUS atmldhag Suppmg wi [d Jo Aseiens ¢z ajqul
! 1 ) ) } ! i 1 ] 1 ] 1 ] L ) L



T AL LLYEN Lo 1 98eg "ONI*S31VID0SSY XNoY
SADSOMY DIGSAN 31 2A0q2 pa1oaiap sem Jajxueled 16y} s3EMpUL MEP plog
s3]0
X0 (3N - AW
el ondag - 48
gy -0
FIM-M
e - 7
[ood Aunyeay - 47
pazAeuy 10N - YN
Hque[q AGIege] W pajamap pumodiucy - g
JIBNEAE ADSDIMY DHASAN ON - -
M[EA PIABWRSY - [
PAINAP 10U Q10§ paz&[rue sea punodieo) - N
121 1ad sweSoyN- 1A
(SADSOMY) San[TA 30UEPING PUE spIepusmy AIEa)-199E A4 Juaiquey
{DAASAN) UOHRAIISIO) [EIATUONAUT J0 JuaLIeda] MTIS Y10 A M3N -,
[f15 ns reo ns ns 5 auanr|a,
me ns ns ne ne S aualAy-d 4
Ine ns ns ns ns $ AaLx-0
s ns ns ns ne g FUAZUDYIAYI
mi Il 1l i ni 1 Juazuag
me ne ne Nz fl z apuoy;) [Autp
mnes ns ns ns s < AUMYAIOION|I0IONYOLL Y,
v ns [l § 81 < auay oIy,
ne ns ns ns ne [ auadoadoropyor-¢* | -suen
mnes ns ns ns nes S JUBNIROIO|YII(]-7* | -5UBD
s ne o Ie i3 S EUETHRATI(TRITEY |
VN ¥ ¥N VN VN 01 HEILA
It %0 ns ns 0s S SpLIOJY) FUSAYISIY
rc Nns ng ns ns 0s UBLDUOLO[YIoUIOIqI(]
ms ns ns s s < auadoadeao)yorg-¢'1-8to
mns e ns ns (44 < AUDNACIONDIIC]-Z [ -51D
ot (101 naot not not - aurIAI0Io )
ne ne s ns 15 L W0Jo10[yy
ot (101 ot a0l not < ANEYIII0YD
ms 9 ns ns ns < AUIZUIGIOTYD
me s 1% ns ns < apLOjyIBNZ ], UOGIED)
mne s oty ns ne 9 SPLANSL(] uoqle’y
nes ns nes ne (1% 0s ULOJOLOIg
me ns nes ne ns 0% JUELISUIOION]I POLUOIE]
mnaol 01 ¥ not not 0% Jugleay
HIZ 101 not Nnot net - auoueing-g
Ins ns ns ns ns S suedoidotopyai-z*1
[ne ns ns ns & € SUTACIOOI-Z"
s ns ns ng ns 5 auadoxioIoNN- ]
ms ns o ne ne § UNPIOIOMYLT- 'L
ns ns ns ns ns 5 AEIZOIV[Y2L(T-T°]
(158 s ns ns ns | SUBYIACIDYILIE-Z*T' ]
mns ns ns ns ng g SUBYISCIO{LIRNI -2 T 1°T
Ins s ns ns 9 § AUERSOIO YL -1 "]
[GTELH (/8 up suonenuaIuGy)
10/t T¥ 10/0€/F 10/06¢/t 10/0¢/F 10/08/t e apdwey SADSOMY UILIWVYHVY 4
HIN £E-IL q41-Ls MedT J-d1 d-d'l :uonENBisag dpdurey OBASAN

THOA MON USABYIOURTA ALifLaE, "duf [331§ WAy T, JaULey) (jEaIRiy PInbi]) [BUsigy I2BpNSNG M0 SUIPNING Ul PN SPunodun;y UERID ABEOA Jo Atewnung -+ QR



Table 25. Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
(Liquid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: LP-E LP-C LP-W ST-1
Parameter AWQSGVs  Sample Date: 4/30/01 4/30/01 4/30/01 4/30/01
{Concentrations in ug/L) {ug/L}

1,2,4-Trichlorobenzene 5 11y 11U 10U 1tU
1,2-Bichlorobenzene 3 11U 11U 1ou 11U
1,3-Dichlorobenzene 3 11U 11U 10U 11U
1,4-Dichlorobenzene 3 11U 11U 10U 21
2,2%.oxybis(1-Chloropropane) -- 11U 1y 10U o
2.4,5-Trichlorophenol - 21U 21U 20U 21U
2.4,6-Trichlorophenol - 11U 11U 10U 11U
2.4-Dichlorophenol 5 11U 11U 10U 11U
2,4-Dimethylphenol 30 1y 11U 10U U
2,4-Dinitrophenol 10 21U 21U 200 21U
2,4-Dinitrotoluene 5 11U 11 10U 1ty
2,6-Dinitrotoluene 5 11U 11U 10U 11U
2-Chloronaphthalene 10 11y 11U 10U 11U
2-Chlorophenol -- 11U 110 10U 11u
2-Methylnaphthalene -- 1y 11U ou 11U
2-Methylphenoli - 111J [y 10U Hu
2-Nitroaniline 5 21U 21U 20U 21U
2-Nitrophenol - 11U 11U 10U 11U
3,3"-Dichlorobenzidine 5 11U 11U 10U 11U
3-Nitreaniline 5 21U 21U 20U 21U
4,6-Dinitro-2-methylphenol -~ 210 21U 20U 21U
4-Bromophenyl phenyl ether -- 11U 11U 10U Iy
4-Chloro-3-methylphenol - 11U 11u 10U 11U
4-Chloroaniline 3 1y 114 10U 11U
4-Chloropheny!l phenyl ether -- 11U 11y 10U 11U
4-Methylphenol - 11y 11U 6J 11U
4-Nitroaniline 5 21U 210 200 21U
4-Nitrophenol - 21U 21U 20U 21U
Acenaphthene 20 ) 11y 11U 0.81 0.9]
Acenaphthylene 20 11y 114 ou 114
Anthracene 50 11U 11U 0.71 0.5]1
Benzo[alanthracene 0.002 11y 11u 1ou 11g
Benzo{a]pyrene ND 11U 11U 10U 11U
Benzo[b]fluoranthene 0.002 11U 11y lou Hiy
Benzo[g,h,i]perylene -- 11U 11U 10U U
Benzo[k]flucranthene 0.002 11U 11u 10U 11y
Benzoic acid -- 21UR 21UR 19TR 21UR
Benzyl alcohol - 11u 11U 1ou 11U
bis(2-Chloroethoxy)methane 5 11U 11U ou o
bis(2-Chloroethyl) ether 1 11U 1u 10U 11U
bis(2-Ethylhexyl) phthalate 5 11y 11€ 10U 11y
Butylbenzyl phthalate 50 11U 11U 10U 11y
Carbazole - I 11y 0.97 11U
Chrysene 0.002 11U 11U 10U 1y
Dibenzo[a,h]anthracene -~ 11U 11U 10U 114U
Dibenzofuran - 11U 11U 0.47 11U
Diethyl phthalate 50 11U 11U 10U 0.31
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Table 25, Summary of Semivolatile Organic Compounds Detected in Building Structure Subsurface Material
{Liquid Material), Former Thypin Steel, Inc. Facility, Manorhaven, New York.

NYSDEC Designation: LP-E LP-C LP-W 5T-1
Parameter AWQSGVs  Sample Date: 4/20/01 4/30/01 4/30/01 4/30/01
{Concentrations in ng/L) {ug/L)

Dimethyl phthalate 50 11U 11U 10U 11U
Di-n-butyl phthalate 1u 11U 10U 110
Di-n-octyl phthalate 50 11U 11U 1ou 11U
Fluoranthene S50 0.23 11U 0.4] nu
Fluorene 50 11U 11U 0.97] 0.71
Hexachlorobenzene 0.04 11U 1nu 104 11u
Hexachlorobutadiene 0.5 1310 11U 10U 11y
Hexachlorocyclopentadiene 5 11u7 1T 1007 11UJ
Hexachloroethane 5 11U 1y 10U 1u
Indeno[1,2,3-cd]pyrene 0.002 11y 1y 10U 11U
Isophorone 50 11U I 10U 11U
Naphthalene 10 11U 11U 1J 0.51
Nitrobenzene 0.4 11U 11y 10U 11U
N-Nitrosodi-n-propylamine -- 1y 11y 10U 11U
N-Nitrosodiphenylamine 50 11U 11U 10U 11U
Pentachlorophenol -- 51U 31U 51U 35U
Phenanthrene 50 11y 11U 0.97 0.3J
Phenol -- 11U 11U Loy 11y
Pyrene 50 0.2J 11U 0.5] (918

UJ - Indicates that the compound was analyzed for but not detected

J - Estimated value

ft bls - Feet below land surface

pg/L - Micrograms per liter

NYSDEC - New York State Department of Envirommental Conservation

AWQSGVs - Ambient Water-Quality Standards and Guidance Values

-- -No NYSDEC AWQSGV available

ND - Not Detected
LP - Leaching Pool
E - East

C - Center

W - West

ST - Septic Tank

ROUX ASSOCIATES, INC,

2of2
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APPENDIX A

Correspondence by the NYSDEC and Roux Associates, Inc. Regarding Site Investigation

ROUX ASSOCIATES, INC.

T7T1A1Y A/APC

MBA



New York State Départment of Environmental Conservation

Division of Environmental Remediation, Region One
Building 40 - SUNY, StonyBrook, New York 11780-2356

Phone: (631) 444-0240 - FAX: (631) 444-0248 YEARS
Website: www.dec.stata.ny.us John P. Cahill
! Commissioner

October 11, 2000

Mr. Scott I. Glash, CP.G.
Roux Associates, Inc. |
1377 Motor Parkway
Islandia, NY 11788

RE: Former Thypin Steel Site V00336-1
Revised Investigation Work Plan: October 2000

Dear Mr. Glash:

The New York Stat# Department of Environmental Conservation bas reviewed the referenced work
plan and hereby approves it. Please notify the Department five days prior to the start of field activities.
If you should have any questions, feel free to contact me at (631) 444-0246.

| Sincerely,

Engineering Geologist 2

cc: W. Parish
D. Desnoyers
D. D’ Ambrosio
S. Ervolina
K. Carpenter
C. Montroy
S. Bates
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oS
New York State Department of Environmental Conservation m
Division of Environmental Remediation, Region One .?." iy :
Building 40 - SUNY, Stony Brook, New York 11790-2356 &
Phone: (631) 444-0240 » FAX: (631) 444-0248 ksARs

John P. Cahill

Website: www.dec.state.ny.us
Commissioner

December 7, 2000

Mr. Scott J. Glash, C.P.G.
Roux Associates, Inc.
1377 Motor Parkway
Islandia, New York 11749

RE: Thypin Steel Site V00336-1
VCP Investigation Work Plan

Dear Mr. Glash,

As we have previously discussed, the intended furure use of the site as a residenual
neighborhood necessitates the acquisition of surface soil samples (0 - 2 inches) for laboratory
analvsis. With the concurrence of the New York State Department of Health, the attached map
specifies the 12 locations at which surface soil samples should be acquired. These locations
generally correspond with the deeper soil borings undertaken during the current investigation.
Soil samples should be analyzed for volatile organic compounds and metals per the approved

work plan.

If you should have any questions, feel free to contact me at (631) 444-0246.

. Sincerety.
r‘\ AN l\',}\_ '_V\“ REEN
Jamie Ascher
Engineering Geologist 2

co: W. Pansh
G. Laceatn
K. Carpenter

HEW YORK STATE
ENSUS 2000

BE PART OF THE COUNT
ikhA FARTYE DE LA CUEMTAI
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New York State Department of Environmental Conservation

Division of Environmental RemedIation, Region One
Building 40 - SUNY, Stony Brook, New York 11790-2356

Phone: (631) 444-0240 - FAX: (631) 444-0248

Waebslte: www.dec.state.ny,us

February 14, 2001

Mr. Scott J. Glash C.P.G.
Roux Associates Inc.

1377 Motor Parkway
Islandia, New York 11788

RE: Former Thypin Steel Site V00336-1
Supplemental Investigation Work Plan: January 2001

Dear Mr. Glash,

()

2

Q;‘.‘\l\ﬂnn

YEARE

xal C
W »

OneAr?

~>

John P, Cahill
Commissioner

The New York State Department of Environmental Conservation has reviewed the referenced work plan
and hereby approves it. As we discussed at our January 12, 2001 meeting, while the immediate
investigative needs regarding on-site contamination are addressed in this work plan, the Department
anticipates the need for investigation of off-site groundwater as well as the collection of relevant data
for the preparation of a Fish and Wildlife Impact Assessment. If you should have any questions, feel

free to contact me at (631) 444-0246.

Sincerely:

Jafilie Ascher
Engineering Geologist 2

cc: W, Parish
K. Carpenter
S. Bates

ENSUS

MEW YORK STATE

—



New York State Department of Environmental Conservation -
Division of Environmental Remediation, Region One “

- ]

Building 40 - SUNY, Stony Brook, New York 11790-2356

Phone: (631) 444-0240 » FAX: (631) 444-0248

-Webslta: www.dec.stateny.us

Erin M. Crotty
Commissioner

July 19, 2001
= Mr. ScottJ. Glash
Roux Associates, Inc.
1377 Motor Parkway
- Islandia, New York 11749
RE: Former Thypin Steel Site V00336
- Proposed Soil Gas Survey - July 2001
The New York State Department of Environmental Conservation has received and reviewed
o the proposal to conduct a soil gas survey at the referenced site. While the Department does not
object to the proposal, you should be aware that the New York State Department of Health has
not formally reviewed nor approved of the plan. Additionally, neither agency has bad the benefit
- of evaluating the proposal and its applicability in relation to the investigative data currently
being collected at the site under the Voluntary Cleanup Program.
- While you or your client may be under severe time constraints in completing the on-site
investigation, you should be aware that there may be a need in the future to collect additional
- environmental data to supplement the work currently being conducted.
If you should have any questions, please feel free to contact me at (631) 444-0246.
' Sincerely
- &\;« QDJ\\;,,
Jahie Ascher
- Engineering Geologist 2
- cc: W, Parish
“W. Gilday



ENVIRONMENTAL CONSULTING & MANAGEMENT
ROUX ASSOCIATES INC

m 1377 MOTOR PARKWAY
ISLANDIA, NEW YORK 15749 TEL: §31-232-2600 FAX: 631-232-9898

August 11, 2000

Mr. Jamie Ascher
New York State Department of Environmental Conservation

Division of Hazardous Waste Remediation
SUNY, Building 40
Stony Brook, New York 11790-2356

Dear Mr. Ascher;

Attached please find two replacement pages for the June 21, 2000 Investigation Work
Plan for the former Thypin Steel, Inc. facility in Manorhaven, New York. These

replacement pages include:

e Main Text. Page 28. Section 4.7 — Task 7. Data Usability Summary Report
The first sentence was revised to include, “Data Validation Services, North Creek,

New York.”

e Appendix A, Page A-15, Section 5.6.2 — Laboratorv Analysis
A second paragraph was added that states, “The sample analyses will be
performed by Severn Trent Laboratories-Connecticut of Shelton, Connecticut,
which is a New York State Department of Health-certified laboratory.”

Please call if you have any questions or require additional information.

Sincerely,

ROUX ASSOCIATES, INC.

St { ek

Scott J. Glash, C.P.G.
Senior Hydrogeologist/
Project Manager

cc:  Richard Thypin, MBA-Manorhaven, LLC
Andrew A. Giaccia, Esq., Chadbourne & Parke, LL.P

MBAT7101Y.102/CL2



4.6.4 Groundwater Monitoring
Comparison of the monitoring results (i.e., quality and water-level measurements) from these

two wells (MW-27 and MW-28) will be used to determine the effect of the phytoremediation.
The initial groundwater monitoring will be performed prior to planting. The results from this
monitoring round will be used to establish background (i.e, pre-phytoremediation conditions)
water elevations and groundwater quality at the pilot study test area. Subsequently, monitoring
will be performed one month after planting and then quarterly thereafter for a minimum of one
year (not to exceed two years) from the completion of tree planting. The results of the quarterly
monitoring will be used to evaluate the effects of the trees on groundwater elevations and quality

as they continue to grow. Samples will be analyzed for CVOCs using the USEPA Method 8260.

Based on our experience at other sites, we anticipate that the initial effects of the trees in the pilot
study test area will be to lower the water table. As the roots of the trees become more mature,

the effects of the phytoremediation will produce a decrease in organic contaminant

concentrations.

4.6.5 Data Evaluation and Summary Letter Preparation

After the completion of one year of groundwater monitoring, the data (i.e., quality and water-
level measurements) will be evaluated, and the results summarized in a letter. The summary
letter will include a discussion of the methods performed to collect the data, analytical results,

conclusions, and recommendation(s) as to whether the Phytoremediation Pilot Study should

continue, be expanded or modified.

4.7 Task 7: Data Usability Summary Report

A Data Usability Summary Report (DUSR) will be prepared by Data Validation Services, North
Creek, New York, in accordance with the September 1997 NYSDEC Guidance for the
Development of DUSRs. The DUSR will include a data review of the raw data and the quality
control parameters. The quality control parameters include custody documentation, holding
times, surrogate and matrix spike recoveries, duplicate correlation, calibration standard/biank
performance, instrument performance, blank contamination, matrix interferences, and method
compliance. Additionally, the precision, accuracy and completeness of the data will be

evaluated.

ROUX ASSOCIATES, INC. - 28- MBA77101Y 102RWP



15. Relinquish to Federal Express or other courier service as appropriate. Retain airbill receipt
for project records. (Note: All samples will be shipped for “NEXT DAY delivery).

16. Telephone laboratory contact and provide him/her with the following shipment information:

e sampler’s name;

project name;

number of samples sent according to matrix and concentration; and

airbill number.

5.6.2 Laboratory Analysis
Analytical methods for the chemical analysis of constituents of concern have been chosen based

upon DQOs to provide the highest level of data quality for the purpose of evaluating remedial
alternatives. Laboratory analyses will be conducted using standard methodologies as summarized
in Table A-3. Applicable QA/QC is described in Table A-4 and Table A-5 for field QC and
laboratory QC, respectively. Rationale for the choice of specific analytical methods is provided in
Section 7.5 of the QAPP.

The sample analyses will be performed by Severn Trent Laboratories-Connecticut of Shelton,
Connecticut, which is a New York State Department of Health-certified laboratory.

5.7 Decontamination Procedures
The procedures for the decontamination of field equipment, personnel and sampling equipment are
outlined in the following sections. Detailed procedures for the decontamination of field and

sampling equipment are included in the SOPs provided in Attachment A-1.

In an attempt to avoid the spread of contamination, all equipment (e.g., drill rigs, drilling tools,
sampling equipment, etc.) must be decontaminated at a reasonable frequency in the decontamination
area. The location of the decontamination area will be determined prior to the start of operations.
All wash water generated during cleaning will be collected and removed for proper disposal.

5.7.1 Drilling Equipment

The augers, drilling casings, rods, Geoprobe™, samplers, tools, and any piece of equipment that
may come in contact (directly or indirectly) with the soil or groundwater, will be steam cleaned
prior to set up for drilling to ensure proper decontamination. The same steam cleaning procedures
will be followed for augers and sampling tools used for each borehole. All steam cleaning
{(decontamination) activities will be monitored and documented by Roux Associates. Specific
procedures for decontaminating drilling equipment are provided in the Roux Associates” SOP for
decontamination of field equipment in Attachment A-1.

ROUX ASSOCIATES, INC. A-15 MBA77101Y.102R/SAP-APA



ENVIRONMENTAL CORSULTING & MANAGEMENT
ROUX ASSOCIATES INC

1377 MOTOR PARKWAY
ISLANDIA, NEW YORK 11748 TEL: 831-232-2600 FAX: §31-232-5898

October 23, 2000

Mr. James Ascher
New York State Department of Environmental Conservation

Division of Hazardous Waste Remediation
SUNY Building 40
Stony Brook, New York 11790-23 56

Re: Investigation Work Plan Modification
Former Thypin Steel, Inc. Plant
Manorhaven, New York

Dear Mr. Ascher:

As discussed in our telephone conversation on October 17, 2000, Appendix A —
Section 6.4.1 of the September 26, 2000 Investigation Work Plan (IWP) for the former
Thypin Steel, Inc. Plant will be modified. This modification includes the elimination of
dense non-aqueous phase liquid (DNAPL) field screening at Soil Borings SB-7, SB-12,
SB-23 and SB-24 using a product interface probe. Please note that the absence of
DNAPLs will still be verified as stated in the IWP. The absence of DNAPLs will be
verified through the laboratory analysis of a soil and groundwater sample coliected
immediately above the first confining unit, and through a hydrophobic dye test.

Please call if you have any questions or require additional information.

Sincerely,

ROUX ASSOQOCIATES, INC.

Yt 40,

Scott J. Glash, C.P.G.
Senior Hydrogeologist/
Project Manager

cc:  Richard Thypin, MBA-Manorhaven, LLC
Andrew A. Giaccia, Esq., Chadbourne & Parke, LLP

MBAT7101Y.102/L



ENVIRONMENTAL CONSO.TING 8 MANAGEMENT
ROUX ASSOCIATES INC

& Y 1377 MOTOR PARKWAY
SLANDIA. NEW YORK 11749 TEL 831-232-2600 FAX 631-232-9858

November 14, 2000

Mr. Jamie Ascher

New York State Department of Environmental Conservation
Division of Hazardous Waste Remediation

SUNY Building 40

Stony Brook, New York 11790-2356

Re: Investigation Work Plan Modification
Former Thypin Steel, Inc. Plant
Manorhaven, New York

Dear Mr. Ascher:

As discussed in our telephone conversation on November 8. 2000, Sections 4.1 and 4.4 of the
main text and Appendix A, Sections 6.1 and 6.4 of the September 26, 2000 Investigation Work
Plan (IWP) for the former Thypin Steel, Inc. Plant (Site) will be modified. During the drilling
and soil sample inspection at Soil Boring SB-24. a confining unit (e.g., clay layer) was not
encountered at approximately 32 feet (ft) below land surface (bls) as previously anticipated.
Please note that the anticipated depth (32 ft bls) to the clay was determined based on the
observation of several inches of clay in one previous soil boring sampled at the Site.

As agreed, Roux Associates. Inc. will inspect soil in the four deep borings (1.¢., Soil Borings
SB-7. SB-12, SB-23 and SB-24) to a depth of 32 ft bls, and if clay is encountered. the IWP
procedures will be followed. However, if clay is not encountered to a depth of 32 ft bls, then the
soil boring will be sampled to a depth of 36 ft bls (i.e., an additional 4 ft). At this depth, whether
clay is encountered or not, the IWP procedures will be followed (i.e.. soil and groundwater
sampling).

Please call if vou have any questions or require additional information.

Sincerely,

ROUX ASSOCIATES, INC.
Ty oo -
N2l {2k

1 s tduden

Scott 1. Glash, C.P.G.
Senior Hydrogeologist/
Project Manager

cc:  Richard Thypin, MBA-Manorhaven, LLC
Andrew A. Giaccia, Esq., Chadbourne & Parke, LLP

MBATT101Y 102/L2



ENVIRCNMENTAL CONSULTING 8 MANAGEMENT
ROUX ASSOCIATES INC

Y 1377 MCTOR PARKWAY
. ISLANDIA. NEW YORK 11749 "EL: 831-232-26800 FAX: 631-232-9898

December 20, 2000

Mr. Jamie Ascher

Engineering Geologist 2

New York State Department of Environmental Conservation
Division of Environmental Remediation

Region One
Building 40 SUNY
Stony Brook. New York 11790-0248

Re: Additional Soil Sample Collection and Analysis for Exposure Assessment
Former Thypin Steel. Inc. Facility
Manorhaven, New York

Dear Mr. Ascher:

On behalf of MBA-Manorhaven, LLC, Roux Associates, Inc. has reviewed your
December 7, 2000 letter regarding the collection and analysis of additional soil samples
for Task 5: Exposure Assessment of the Investigation Work Plan. We will perform the
additional sampling and analysis as specified in the December 7, 2000 letter.

We anticipate that the collection of the additional samples wiil be performed during the
week of December 18, 2000.

Please call if vou have any questions or require additional information.

Sincerely,

ROUX‘:L\SSOCIATES. INC.
=, U "‘I- !
'/}L-'/,:/ R AL

Scott J. Glash.C.P.G.
Senior Hvdrogeologist
Project Manager

Attachment
cc:  Richard Thypu, MBA-Manorhaven, LLC

Andrew A. Giaccia. Esq., Chadbourne & Parke. LLP
Joseph D. Duminuco. Roux Associates. Inc.

MBATTHD Y TS



APPENDIX C

Historic Map of Manhasset Island (Dodge Island)

ROUX ASSOCIATES, INC. MBA

TT1A1Y H4/APC
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