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1.0 INTRODUCTION

1.1 Purpose and Objectives

In November 1992, Niagara Mohawk Power Corporation (NMPC) entered into an Order on Consent
(Index No. DO-0001-9210) with the New York State Department of Environmental Conservation
(NYSDEC) which requires NMPC to investigate and, if necessary, remediate 20 former manufactured gas
plant (MGP) sites in New York State. Section Il of the Order requires that NMPC submit work plans for
the performance of Preliminary Site Assessment/Interim Remedial Measure (PSA/IRM) investigations for
each of the 20 sites. A Preliminary Site Assessment/Interim Remedial Measures Work Plan dated
August 9, 1996 was prepared for the former Breaker Island portion (Area 1) of the Troy (Water Street)
site, Troy, New York. The plan was submitted to, and subsequently approved by, the NYSDEC.

The objective of the PSA/IRM study undertaken at Area 1 of the Water Street site was to collect
sufficient environmental data to present a preliminary evaluation of the following:

the presence (if any) and nature of hazardous substances, including MGP residuals

. the presence (if any) and nature of any hydrocarbon discharges to the Hudson River
through the groundwater regime

= the existence of, and potential exposure to, surface MGP residuals
. the possible need for additional remedial investigation at the site
. the appropriateness of one or more interim remedial measures (IRMs) due to the nature

and extent of MGP residuals detected at the site

These objectives were developed to meet the intent and requirements of Section Il of the NYSDEC
Order on Consent (Order) and the specific concerns of the Department for this area as presented in their
December 26, 1995 letter correspondence (John Spellman to David King).

The scope of work completed to accomplish these objectives included the installation of soil borings and
monitoring wells, and the collection and analysis of soil and water samples from the surface and
subsurface. Specific tasks completed during the PSA/IRM investigation are described below in section
2.0.
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1.2 Site Location

This report specifically addresses the PSA/IRM activities completed in Area 1 of what is referred to as
the Troy (Water St.) site. For reasons related to property ownership and access, the Troy (Water St.)
site was divided into four separate investigation areas. The four areas of the Water Street site are
depicted on figure 1-1, Site Plan. This figure, along with all figures and tables associated with this
report, are included in the Figures and Tables appendices.

Area 1 is located along the west bank of the Hudson River in the Village of Menands, the City of
Watenrvliet, and the Town of Colonie in Albany County, New York. Area 1 is situated on the former island
known as Breaker (Hillhouse) Island.

This parcel is approximately 111 acres in size. Most of the former island is occupied by an interchange
of the Troy-Menands Bridge and Interstate Highway 787. A bike path constructed on this parcel in the

1980s lies between the highway and the river. Figure 1-2, Site Location Map, identifies the general site

location (U.S.G.S. Topographic Quadrangle, South Troy NY Quadrangle).

The PSA study area was focussed on the northern portion of the site (north of an existing stream
(drainage swale) which exists at the site). A visual inspection of the area south of the stream (drainage
swale) was also conducted. The subsurface investigation was focussed on the northern portion of the
former island because it is the area where alleged MGP-related activities occurred. Figure 1-3, Area 1
Site Map, details the project area.

1.3 Regional Settings

1.3.7 Regional Geology

According to the Surficial Geologic Map of New York, Hudson Mohawk Sheet (D. Cadwell, R. Dineen,
1987), the area of the site is generally located within recent floodplain deposits within the Hudson River
valley. The underlying bedrock is a shale of Upper Middle Ordovician age (Geologic Map of New York,
Hudson Mohawk Sheet, D. Fisher, 1970).

The Area 1 site is located on a small delta outwash deposit in the Hudson-Champlain Lowiand (D.
Fisher, 1984). The deposit sediments consist primarily of oxidized, non-calcareous sand and gravel.
Regional geology suggests that bedrock at the site is likely to be the Snake Hill Shale. This formation is
a thinly bedded, weathered, black shale with thin interbeds of calcareous mudstone, siltstones and fine-
grained sandstones, usually intensely folded and well cleaved. Depth to bedrock has been observed at
25 to 70 feet below grade adjacent to the eastern side of the Hudson River.
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The unconsolidated materials that overlay the bedrock have been characterized as fill and recent
floodplain deposits.

1.3.2 Regional Hydrogeology

The Hudson River, which borders the site to the east, is classified by the NYSDEC as a "Class C" water
body (best usage is for fish propagation or wildlife consumption of fish). Since the site is located within
the Hudson River Valley, overall groundwater and surface water flow in the vicinity is expected to be
toward the river.

The bedrock aquifer is located in the shale formation which can be characterized by low yields for water
supply (O’Brien & Gere, 1994). Reported yields range from one to 100 gallons per minute. Groundwater
in the shale is usually hard, often cloudy, and frequently contains hydrogen sulfide (R. V. Cushman, 1950
and R. Fickies, 1982).

1.3.3 Groundwater Usage in Site Vicinity

According to January 6 1997, telephone communication with Mr. Jerry Tracy, Superintendent of Public
Works, Village of Menands, the area within 0.5 miles of the subject site is supplied by water from the
Menands Water District and void of water wells owned by the Village of Menands. Additionally, there are
no known domestic wells in the area. Because a portion of the site is owned by the City of Waterviiet,
Mr. Gary Sutton of the Waterviliet Water Department was contacted. During a January 7, 1997 telephone
conversation, Mr. Sutton indicated that all homes in the area are on municipal water and no known
domestic water wells exist in the area. Mr. Mosfert of the Latham Water District was also contacted on
January 7, 1997. Mr. Mosfert also reported that all homes in the area are on municipal water and no
known domestic water wells exist.

1.3.4 Summary of Previous Investigations

There have been no previous formal environmental site investigations of Area 1 of the Troy (Water
Street) site by the U.S. EPA, NMPC, or other agencies (O’Brien & Gere Engineers, Inc., May 26, 1994).
A review of NYSDEC spill reports performed in 1994 by O’Brien & Gere Engineers did not identify any
reports pertaining to Area 1.

1.4 Report Organization

This Area 1 PSA/IRM report is organized into six sections as outlined below:

a Section 1.0; Introduction. Includes a summary of the project’s Purpose and Objectives, a
description of the Site Location, Regional Settings, and a description of the Report
Organization.
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. Section 2.0; Scope of Work. Includes a description of the scope and methodologies of
the PSA/IRM Field Investigation tasks completed.

. Section 3.0; Nature and Extent of Impacts. Presents the results from the PSA activities
including a discussion of the Site Hydrogeology, the Chemical Impact Assessment, and a
brief summary of the Data Validation report.

. Section 4.0; Conclusions and Recommendations. Includes a summary of the
Conclusions and Recommendations developed based upon the PSA data collected.

" Section 5.0; IRM Evaluation. Includes a brief discussion of the proposed IRM to address
chemical impacts.

= Section 6.0; References. Provides a listing of references used when developing the
PSA/IRM report.

20 SCOPE OF WORK

Presented in the following sections is a description of the field methods and procedures used to collect
the required samples. Field investigation activities commenced with a site reconnaissance visit on
August 26, 1996, and were completed on November 8, 1996 with the collection of the second set of
groundwater samples.

2.1 Introduction

Field work was conducted in accordance with the NYSDEC approved PSA/IRM work plan dated August
9, 1996, and associated Generic Quality Assurance and Project Plan (GQAPP) dated June 1996, Generic
Fleld Sampling Plan (GFSP) also dated June 1996, the site specific amendments to both plans, and
Health and Safety Plan (HASP).

Laboratory analyses of environmental samples were conducted by an accredited NYSDOH

Environmental Laboratory Approval Program (ELAP) Contract Laboratory in accordance with NYSDEC
ASP CLP protocols. Data quality objective Level IV requirements were used whenever possible.
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2.2 Field Investigation

Field investigation activities at Area 1 included a site reconnaissance visit, collection of five surface soil
samples, collection of two surface water and two sediment samples from the small stream (drainage
swale) which exists on site, and installation of six soil borings (five completed as monitoring wells). Two
samples of tar-like material which were observed on the ground surface in the vicinity of the bike path
were also collected and sent for fingerprinting analysis.

Field procedures for each activity are presented below.

2.2.1 Site Reconnaissance Visit

A site reconnaissance visit was conducted on August 26, 1996. Attendees included representatives from
NMPC (William R. Jones, P.E. and William D. Lilley), the NYSDEC (John T. Speliman, P.E., William
Zeppetelli and Richard Koeppicus), the NYSDOH (Robert Griffiths) and Fluor Daniel GTI, Inc. (Bruce W.
Ahrens, J. Olaf Gustafson, and James M. Bishop, P.G.).

During the site visit, the fallowing activities were completed:

= health and safety issues were discussed

. utility markouts were examined

. the site was examined for evidence of surficial exposure of any tar-like material

= all surface soil sampling locations were marked

. all soil boring and monitoring well locations were identified

] drill rig access was verified

. the locations for staging areas for equipment and materials, and the decontamination pad

were determined

As a result of visual observations made during the reconnaissance visit, modifications to the scope of
work defined in the work plan were made and approved by the NYSDEC. These modifications included:

. An additional soil boring (SB-1) was added in the vicinity of a surficial exposure of tarlike
material. This soil boring was not intended to be completed as a monitoring well.

. Collection and analysis of two surface water samples from the small stream (drainage
swale) were added to the scope of work. One sample was located on site in the area
where the stream exits a culvert; the other located west of Interstate 787 near where the
stream enters the culvert (upstream from the site).

#105reports/nmpc/0415psa.197
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= Collection and analysis of two sediment samples from the stream at the same focations
where the surface water samples were collected were added to the scope of work.

2.2.2 Surface Soil Sampling

On September 10, 1996, five surface soil samples and one blind duplicate sample were collected at the
Site. The locations of the surface samples are depicted on figure 2-1, Surface Soil, Subsurface Soil,
Residue, and Sediment Sample Locations. The samples were collected to characterize the chemical
impacts, if any, to the surface soils across the study area. Three of the locations (§S-01, $S-04, and SS-
05) were randomly chosen to generate background surface soil data; two samples (§S-02 and $S-03)
were bias samples taken from locations of observed soil staining. Near surface soil samples were
collected as required in the GQAPP/GFSP and associated addendums using a stainless steel trowel and
a stainless steel mixing bowl.

Collected samples were packed in a cooler with ice and shipped via overnight courier to the contract
laboratory for analysis. Samples were analyzed for MGP indicators (BTEX by EPA Method 8240A,
polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270A, and cyanide by CLP-M).

Between each sampling location, sampling equipment was decontaminated using Liquinox® /potable
water wash, potable water rinse, methanol rinse, and distilled water rinse, as specified in the GQAPP and
GFSP. One equipment blank was collected for analysis as specified in the Work Plan.

2.2.3 Residue Sampling

On October 4, 1996, two samples of tar-like material on the ground surface were collected (WA-01 and
WA-02) and submitted to Worldwide Geoscience, Inc. (Worldwide Geoscience) in Houston, Texas for
hydrocarbon fingerprinting. The fingerprinting analysis was specified in the work plan to determine
whether the tarlike materials were representative of MGP related activities or from a more contemporary
source (i.e., petroleum-based asphait). Petroleum-based asphalt consists almost entirely of molecules
heavier than 40 carbon atoms and has virtually no discernable peaks which can be identified as specific
hydrocarbon compounds (i.e. no resolved hydrocarbon chromatographic signature). Coal tars show a
significant resolved peak assemblage (fingerprint), which consists almost entirely of PAHs. The locations
where the residue samples were collected from are indicated on figure 2-1, Surface Soil, Subsurface Sail,
Residue, and Sediment Sampling Locations.

The tar-like material was collected using stainless steel trowels which were decontaminated between
locations per the procedures included in the GQAPP/GFSP. Collected samples were placed in 6-ounce
glass jars and shipped to the laboratory. The material was analyzed by high resolution capillary gas
chromatography. Methylene chioride solvent was used during sonication extraction. The solvent was
reduced in volume to increase the concentration level of extracted hydrocarbons in the solvent, and
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spiked with androstane as an internal standard. Each spiked solvent was then analyzed by high
resolution gas chromatography using a 30 meter DB1 column and a flame ionization detector. Details of
the analytical procedure can be found in the Characterization of Two Soil Samples, NMPC Troy Area 1
report prepared by Worldwide Geoscience, included as appendix A.

2.2.4 Subsurface Soil Sampling

During the period from September 3 through September 16, 1996, six soil borings were installed on site
to provide further information about site geology and the vertical distribution of chemical impacts, if any,
resulting from industrial operations. The borings were advanced using one of two different hollow-stem
Mobile drill rigs. Two-foot long, three-inch-diameter split-spoons were used to collect soil samples
during all drilling operations at the site. Split-spoon samples were collected continuously in accordance
with ASTM Method D-1586-84. A 4.25-inch (I.D.) hollow-stem auger was used for each boring. No
visual hydrocarbon impacts or confining layers were encountered; therefore, carbon steel casing was not
required to isolate intervals. All borings were advanced through the unconsolidated. sediments to a
depth of approximately 15 feet below the water table. Bedrock was not encountered in any of the
borings completed during this investigation.

All split-spoon samples were screened for volatile organic compounds (VOCs) using a photoionization
detector (PID). The soil samples were also described by the geologist using the Unified Soil
Classification System (USCS). Moisture content, color, consolidation, lithology, grain size distribution,
and sedimentary composition were also recorded. Drilling logs are included in appendix B.

Soil samples were packed on ice in coolers and sent by overnight courier to the contract laboratory for
analyses. Three sample intervals per borehole were selected for laboratory analyses based on visual
observations of hydrocarbon impacts and PID headspace screening results. Eighteen soil samples were
collected during soil boring installations.

A majority of the analyses conducted were performed for project MGP indicators. A minimum of 20
percent of the samples (at least one at each boring location) were analyzed for the full TCL/TAL
parameters list. Blind duplicate samples were also collected and submitted to the laboratory for
analyses.

The split-spoons were decontaminated between each sampling interval to avoid cross contamination. A
series of Liquinox®/potable water wash, potable water rinse, methanol rinse and distilled water rinse was
used in accordance with the GQAPP/GFSP. Equipment blanks were also collected for analysis as
required by the Work Plan.

#105reports/nmpc/0415psa.197
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Drill cuttings were temporarily staged in a roll-off dumpster for later characterization sampling, removal,
and proper disposal. Decontamination water was also temporarily containerized on-site in a holding
tank for later characterization and disposal.

Upon completion of drilling activities, one of the soil borings (SB-1) was grouted back to the ground
surface with a cement/bentonite slurry. The remaining five soil borings were completed as 2-inch-
diameter monitoring wells.

2.2.5 Monitoring Well Installation

In September 1996, five groundwater monitoring welis (MW-1 through MW-5) were installed at the site to
aid in evaluation of groundwater flow direction, gradient, and quality. Each monitoring well was drilled
and sampled in accordance with the soil boring protocol using hollow-stem auger techniques and split-
spoon sampling as described above. The monitoring wells were installed as detailed in the work plan.

Monitoring wells were constructed of 2-inch-diameter, flush-joint polyvinyl chioride (PVC) 0.010-inch
slotted screen and riser. A 2-foot sump was installed at the bottom of each well to provide a collection
area for dense nonaqueous phase liquids (DNAPLs), if present. A sand pack (No. 0 Morie sand) was
installed to approximately one foot above the screen. Approximately one foot of Morie No. 00 sand
pack was installed as a choker above the Morie No. 0 sand pack. A bentonite seal and bentonite/
cement grout were placed above the sand pack. At all well locations, a 20-foot screen interval was
installed (13 feet into the saturated interval). The wells were installed to depths ranging from 32 feet
below grade (MW-3) to 34 feet below grade (MW-5).

Each well was secured with a locking gripper and either a guard pipe or a flush-mounted road box.
Upon completion, all wells were developed by powered suction-lift pumping by the drilling subcontractor
to remove fine sediments from the well and the sand pack, and to improve hydraulic connection
between the well and the surrounding aquifer.

During well development, it was noted that large-diameter particles of sand and gravel were present in
monitoring well MW-2. Further investigation determined that the well casing was apparently broken at a
depth of approximately 20 feet below grade, thereby allowing material from the surrounding formation to
enter the well. Consequently, the original well was abandoned by overdrilling and grouting to grade, and
a replacement well was instalied approximately 10 feet northwest of the original well. The soil samples
and soil classifications referenced in this report were taken from the original boring. The figures show
the location of the replacement well, and the well log depicts the construction of the replacement well.

Well construction details are included on the drilling logs which are included in appendix B.
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2.2.6 Groundwater Gauging and Sampling

Two groundwater gauging and sampling events were completed at the site; the first event on October 3,
1996 and the second on November 8, 1996. Prior to sampling, depth to groundwater was gauged using
an Interface Probe (IP) to provide elevation data for evaluation of local groundwater gradient.
Subsequently, each well was purged of a minimum of three well volumes using a dedicated bailer.
Groundwater samples were collected using disposable polyethylene bailers and then poured directly into
the appropriate sampling containers. All samples were placed on ice and shipped by overnight courier
to the contract laboratory for analysis for the full TCL/TAL parameter list and conventional analyses
(sulfide, sulfate, nitrate, chloride, hardness, total dissolved solids, BOD5, COD, pH, and oil and grease).
Samples for volatile organics analysis were collected first, followed by samples for semivolatile organics
and the remaining analytes. All required QA/QC samples were also collected and submitted to the
laboratory for analysis.

2.2.7 Surface Water and Sediment Sampling A

On October 4, 1996 two stream sediment samples (SD01 and SD02) were collected and sent to the
contract laboratory for analysis of MGP Indicators. A duplicate sample of SD01 was also collected
(SD1D) for analysis. The locations where the sediment samples were collected from are indicated on
figure 2-1, Surface Soil, Subsurface Soil, Residue, and Sediment Sampling Locations.

Sediment samples were collected from a depth of 0 to 6 inches below surface using a stainless steel
trowel and bowl. Between each sampling location, sampling equipment was decontaminated using
Liquinox® /potable water wash, potable water rinse, methanol rinse, and distilled water rinse as specified
in the GQAPP/GFSP. One equipment blank was coliected for laboratory analysis.

Also on October 4, 1996, two surface water samples (SW01 and SW02) were collected and sent for
analysis of MGP Indicators. A duplicate sample of SW02 was also collected (SW2D) and sent for
analysis. The locations where the sediment samples were collected from are indicated on figure 2-2,
Surface Water and Groundwater Sampling Locations. Surface water samples were collected directly into
the sampling containers. The containers were packed in ice and sent to the contract laboratory for
analysis.

2.2.8 Air Monitoring

Ambient air and perimeter air monitoring for VOCs and airborne particulates was conducted during each
stage of the field work using portable instruments (PID and Miniram) in accordance with the HASP and
GQAPP. All monitoring data was recorded on Vapor Monitoring Forms and included in appendix C.

#10Sreports/nmpc/0415psa.197

FLUOR DANIEL GTI g



PSA/IRM Study 10
NMPC/Water Street (Area 1) July 31, 1997

2.2.9 Waste Characterization

The stockpiled drill cuttings and the containerized decontamination water and well development water
were sampled for waste characterization and disposal purposes. One sample of each medium was
collected on November 2, 1996 and submitted for the analyses required by the disposal facilities. The
soil sample was analyzed for TCLP volatiles, TCLP semivolatiles, TCLP metals, paint filter test, and
reactive cyanide. The water sample was analyzed for TCLP volatiles, TCLP semivolatiles, TCLP metals,
PCBs, and percent chlorine.

3.0 NATURE AND EXTENT OF IMPACTS

Presented in this section are the results of the PSA/IRM investigation activities. Site geology and
hydrogeologic characteristics are presented in section 3.1. Section 3.2 presents the resuits of the
chemical impact assessment. The results of the ambient and community air monitoring, and waste
disposal sampling, are also included in section 3.2.

Due to the volume of data collected, all data tables are presented at the end of the report in the Tables
appendix. Original copies of the laboratory reports will be kept on file at NMPC's Syracuse facility.

3.1 Site Setting

3.1.1 Site Geology

Soil borings logs from the PSA drilling program are included in appendix B. Two geologic cross-
sections were constructed along two different axes across the Site using all available soil data (figure 3-1
and figure 3-2). Figure 3-1 is a geologic cross-section along a north-south axis (A-A’), and figure 3-2 is a
geologic cross-section along a west-east axis (B-B’).

The results from the soil screening and classification performed during the soil boring/monitoring well
installations indicate that a majority of the surficial sediments at the site have been disturbed through
excavation or grading. The thickness of fill, which primarily consists of slag, bricks, concrete, sand, and
gravel, ranged from approximately 9 feet in the eastern part of the site (MW-4) to approximately 13 feet
in the western part of the site (near MW-1). It appears that debris from former industrial operations and
razed facility structures has been used as fill at the site.
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Below the fill, the overburden sediments on site consist primarily of interbedded alluvial deposits. The
alluvial deposits can be characterized as loose sand, sand and gravel, and sand and silt. No apparent
continuous confining layers were determined to exist within the overburden on site.

The thickness of overburden sediments was not determined during this investigation, since bedrock was
not encountered at any of the boring locations (the maximum boring depth was 34 feet). Regional
geology suggests that the unconsolidated deposits on site are underlain by the shale bedrock formation
present on the east side of the Hudson River. An evaluation of bedrock underlying the site was not
included in the PSA program.

3. 1.2 Site Hydrogeology

Based on data collected during this investigation, the shallow aquifer is primarily found in the floodplain
deposits with the water table at between 15 to 20 feet below grade. The water-bearing formations
consist primarily of fine sand and sand and gravel deposits. The groundwater within the overburden on
site was found in the lower portions of the fill and within the alluvial deposits underlying the fill. The fill
and underlying unconsolidated deposits are apparently hydraulically connected. Based on the close
proximity of the Hudson River which borders the site to the east, it is likely that groundwater on-site is
influenced by tidal fluctuations.

Two groundwater gauging events were performed in conjunction with the two rounds of groundwater
sampling (October and November 1996). During each gauging event, depth to water was measured
from the top-of-casing of each well. Top-of-casing elevations were surveyed after well installation by a
NMPC survey team. In October 1996, depth to water on site ranged from approximately 16.1 feet (at
MW-2) to 23.6 feet below grade (at MW-5). The groundwater gradient had both an easterly and a
westerly component at approximately 1% (figure 3-3). In November 1996, depth to water ranged from
approximately 18.1 feet (at MW-3) to 24.3 feet below grade (at MW-5). The groundwater gradient was
toward the west at approximately 0.65% (figure 3-4).

Based on the two rounds of groundwater gaugings, the groundwater flow direction on-site appears to be
variable. Groundwater appears to be tidally influenced on the eastern part of the site by the Hudson
River, which fluctuates 4 to 6 feet daily. The October 3, 1996 groundwater gauging data, collected
approximately 2 hours after high tide as the river level was falling, indicated that groundwater flow on the
eastern portion of the site was toward the river. The November 8, 1996 gauging data, collected
approximately 1 hour after low tide as the river level was rising, indicated that groundwater flow on the
eastern portion of the site was away from the river.
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The Hudson River is classified by the NYSDEC as a "Class C' water body (best usage is for fish
propagation or wildlife consumption of fish). Whether the river is a recharging or discharging stream in
the vicinity of the site may vary both with daily tides and with short-term and seasonal precipitation
patterns.

A small stream flows from west to east across the central portion of the site and discharges into the
Hudson River.

3.2 Chemical Impact Assessment

in the following sections, the results of the metals, cyanide, pesticides, PCBs, volatiles and semivolatiles
analyses are presented for each media sampled.

For discussion purposes, NYSDEC guidance values and standards for each medium are presented in
the data summary tables. These guidance values and standards for soils, groundwater and surface
water, and sediments are taken from the New York State Technical and Administration Guidance
Memorandum Determination of Soil Cleanup Objectives and Cleanup Levels (TAGM 4046); the NYSDEC
Division of Water, Technical and Operation Guidance Series, Ambient Water Quality Standards and
Guidance Values (TOGS 1.1.1), and the NYSDEC Technical Guidance for Screening Contaminated
Sediments, respectively. Although several of these guidance values and standards ultimately may not be
applicable to Area 1 of the Water Street site, the values are presented for discussion of relative
concentrations.

The data tables include a summary of the analytes detected for each analysis. For Target Compound
List (TCL) volatiles (NYSDEC Method 91-1) and semivolatiles (NYSDEC Method 91-2), only detected
analytes are reported. For analyses which also report non-target, tentatively identified compounds
(TICs), these values are also included in the tables. TICs are compounds detected in the samples that
are not target compounds, internal standards, or surrogates, and are not positively identified during
mass spectral library searches. ldentification is only tentative because the chromatographic peaks have
not been compared with analytical standards. Quantitation associated with TICs should only be
considered as an estimate of concentrations present, and could be in error by several orders of
magnitude. In consideration of this, only target analytes are used for discussion purposes.

Semivolatiles consist of both straight chained aliphatics and multi-ringed aromatics which share chemical

properties, specifically vapor pressure. Polynuclear aromatic hydrocarbons (PAHSs) are a subgroup of
the semivolatiles, which consists of approximately 16 commonly recognized multi-ringed, aromatic
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compounds included on the EPA’s Priority Pollutant List. These PAH compounds, because of their
physical and chemical characteristics, are commonly targeted as identifiers for discussions, where
appropriate.

In tables which the total concentration of analytes in a sample is provided (e.g. Total PAHSs), data
reported with a "U" qualifier is not included in the totals. Data reported with a "J" qualifier has been
included in the totals, and therefore totals are considered estimated values. (a "J" qualifier is used when
the mass spectral data indicates the presence of a compound that meets the identification criteria but
the result is less than the sample guantitation limit but greater than zero).

3.2.1 Data Validation

Third party data review was conducted on the data packages by Data Validation Services of North
Creek, New York, and a Data Usability Summary Report (DUSR) prepared. As detailed in the PSA/IRM
work plan for Area 1, the laboratory data packages contained full deliverables for validation, however,
only generation of the DUSR from review of summary form information, with limited, random review of
raw data was required.

Appropriate sections of the DUSR are included in appendix D. In summary, most sample results were
deemed usable as reported. Items which showed deficiencies are listed on pages 6-8 of the attached
DUSR. A summary of the most significant conclusions is presented below:

Volatiles:

1. The reported results for those analytes flagged as "E* should be derived from the dilution
analyses, unless otherwise specifically noted.

2. The results for MW0103, SS03, and SS04 should be derived from the initial analyses, and
considered as estimated (*J" flag added by author)

Semivolatiles:

1. The reported results for those analytes flagged as "E" should be derived from the dilution
analyses, unless otherwise specifically noted.

2. Reported detections of diethylphthalate are rejected, and results edited to reflect nondetection at
the CRDL.
3. Results for the following compounds in MW04GW (using the initial analysis) should be considered

estimated: di-n-octylphthalate, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene,
indeno(1,2,3-cd)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene. ("J" flag added by
author)
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4, Results for benzo(b)fiuoranthene, benzo(k)fluoranthene, and benzo(a)pyrene in samples $SS02 and
S$S03 should be considered estimated. ("J" flag added by author)

5. Pyrene in sample SS05 should be considered estimated. (“J" flag added by author)

6. Due to field duplicate correlation, PAH results for SD1D and SD01 should be considered estimated
("J" flag added by author)

7. Only the initial analyses of the aqueous samples should be used. Those named with "-RE" (report
date 11/25/96) are not usable.

8. The following analyte results should be considered estimated: ("J" flag added by author)
—  2,4dinitrophenol in MW0317 and MW0333
— flouranthene in SS02 and SS03 (derived from "-DL" analyses)

Pesticides /PCBs

1. All reported results for the following should be considered as estimated: ("J" flag added by
author) MW0O1GW, MWO02GW, MW03GW, MW04GW, MW0O5GW, and MW15GW

2. 4,4'-DDE reported in MW0119 is suspect, and the results edited to nondetection at the originally
reported value

3. The reported detection of Endosulfan | in MW0119 is rejected due to poor dual column
quantitative correlation (187%) and edited to nondetection at the originally reported value.

Metals/Cyanide:

1. The cyanide matrix spike of MW0233 recovered at 10%; associated sample cyanide results should
be considered grossly estimated, with borderline usability

Detailed explanations for the conclusions presented above, and other less significant conclusions, are
included in the Quantifications Summary of the DUSR.

3.2.2 Surface Soils

As referenced in section 2.2.3 above, five surface soil samples and one blind duplicate sample were
collected from the site. Samples were sent to the contract laboratory for analysis of MGP Indicators
(BTEX, PAHs, and cyanide). The results of the laboratory analyses have been summarized in table 3-1,
included in the Tables appendix and presented on figure 3-5, Surface Soil Sampling Resullts.

None of the samples collected possessed BTEX analytes above recommended soil cleanup objectives
included in NYSDEC TAGM 4046. BTEX was not detected above the sample quantitation limit in four of
the five samples analyzed. The only analytes detected were toluene (0.014 mg/kg) and total xylenes
(0.066 mg/kg) in surface soil $S-05 (both below the respective NYSDEC recommended soil cleanup
objectives of 1.5 and 1.2 mg/kg, respectively).
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Total PAHs detected ranged from 0.329 mg/kg at SS-04 (estimated value) to 213.4 mg/kg at SS-02
(estimated value). The location of surface soil sample SS-02 was chosen to be in an area where surface
staining (residuals) were observed during the site reconnaissance visit. For each sample analyzed, the
total PAHs were below the NYSDEC TAGM 4046 recommended soil cleanup objective of 500 mg/kg. At
least one PAH analyte was detected in three of the five surface soil samples at concentrations above
individual recommended soil cleanup objectives (§S-02DL, SS-03DL, and SS-05). Per the Qualification
Summary in the DUSR, reported semivolatile results in table 3-1 for those analytes flagged as “E" are
derived from the dilution analyses. Total PAHSs, therefore, are only totaled and reported in table 3-1 for
usable data.

Fluoranthene, pyrene, and chrysene were the PAH analytes detected in the highest relative
concentrations.

Total cyanide was not detected in any of the surface soils analyzed.

3.2.3 Surface Residues

The results of the high resolution gas chromatography fingerprinting, including discussion and
supporting display chromatograms and operating conditions, are included as appendix A. According to
Worldwide Geoscience, both samples (WA-01 and WA-02) show similar signatures and contain
substantial PAH assemblages indicating that the material is more representative of coal tar rather than
petroleum-based asphalt.

Chromatograms of coal tar and petroleum-based asphalt are included as figure 1 in appendix A. For
comparison purposes, the chromatograms of residue samples WA-01 and WA-02 are included as figures
2 and 3.

3.2.4 Subsurface Soils

As described in section 2.2.4 above, 18 subsurface soil samples and two blind duplicate samples were
collected from six soil borings within Area 1. Twenty percent of the samples were analyzed for the full
TCL/TAL compound list (three samples and one duplicate); the remaining were analyzed for MGP
Indicators (15 samples and one duplicate). The results of the laboratory analyses have been
summarized in tables 3-2, 3-3, 3-4, and 3-5 contained in the Tables appendix, and summarized below.

Pesticides and PCBs
As indicated in table 3-2, no pesticides or PCBs were detected at any of the three subsurface soil
sampling locations analyzed.
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Metals and Cyanide

As described above, 18 subsurface soil samples and two duplicates were collected during the installation
of five monitoring wells and one soil boring at Area 1. Three subsurface soil samples and one duplicate
were analyzed for TAL metals, while the remaining 15 samples and one duplicate were analyzed for
cyanide only.

As indicated in table 3-3, various TAL metals were detected at each of the three subsurface soil sampling
locations analyzed. NYSDEC TAGM HWR-94-4046 provides ranges of typical background
concentrations of various heavy metals in eastern USA soils. These ranges may not, however, be
indicative of industrialized areas such as those surrounding the Area 1 site. The ranges are included in
the tables for reference and discussion purposes.

Metals detected above typical background concentrations are listed below:

Eastern USA
Analyte Range (mg/kg) Background*
arsenic 1.4 (MW-3) to 51.6 (SB-1) 3-12
calcium 1,230 (MW-3) to 111,000 (SB-1) 130 - 35,000
chromium 7.7 (MW-3) to 43.6 (SB-1) 1.5 -40
magnesium 2,490 (MW-3) to 10,600 (SB-1) 100 - 5,000
manganese 157 (MW-3) to 16,600 (SB-1) 50 - 5,000
vanadium 10.8 (MW-3) to 317 (SB-1) 1 - 300

* NYSDEC TAGM HWR-94-4046; Determination of Soil Cleanup Objectives and Cleanup Levels;
January 1994

At monitoring well MW-3 (15-17’) no TAL metals were detected above Eastern USA background levels as
reported in TAGM HWR-94-4046. A total of six TAL metals were detected above Eastern USA
background levels (arsenic, calcium, chromium, magnesium, manganese, and vanadium) at the other
two sampling locations.

Concentrations of cyanide in subsurface soils were detected at only two of the 15 sampling locations
(MW-1 at 1-3 feet and SB-1 at 3-5 feet below surface). At both locations, the data qualifier "N* was
added to indicate that the spiked sample recovery was not within control limits. These two data points
are therefore considered questionable.
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Volatiles

Of the 18 subsurface soil samples and two duplicates collected, three soil samples and one duplicate
were analyzed for TCL volatiles, while the remaining 15 samples and one duplicate were analyzed for
BTEX. The results are summarized in table 3-4, Subsurface Soils - Volatiles. As indicated in the table,
the only target volatile analytes detected were benzene and toluene at MW-1 (1-3’) and 2-butanone and
toluene at SB-1 (12-14’). None of the detected volatile compounds were present at concentrations
above the NYSDEC TAGM HWR-94-4046 recommended cleanup objectives.

Semivolatiles

Of the 18 subsurface soil samples and two duplicates collected, three soil samples and one duplicate
were analyzed for TCL semivolatiles, while the remaining 15 samples and one duplicate were analyzed
for PAHs. The results of the laboratory analyses for semivolatiles are presented in table 3-5.

The total PAHs detected in the soil samples ranged from below detection limits (10 samples) to 34.43
mg/kg at MW-4 (5-7’). None of the subsurface soils collected for analysis possessed total PAHs above
the NYSDEC TAGM HWR-94-4046 recommended cleanup objective of 500 mg/kg. At seven of the eight
locations where samples contained detectable concentrations of semivolatiles, the total concentration
was below 3.0 mg/kg.

In general, the detected concentrations of PAHs decreased with increasing depth. No PAH compounds
were detected in samples from deeper than 19 feet below grade. Eight of the 20 soil samples analyzed
possessed at least one PAH analyte above the recommended soil cleanup criteria. Five subsurface soil
samples had only one PAH analyte (Benzo{a}pyrene) above the recommended soil cleanup criteria;
three samples had between 3 and 6 individual PAH analytes above recommended criteria.

3.2.5 Groundwater

As described in section 2.2.6 above, five groundwater samples and one blind duplicate sample were

collected from the on-site monitoring wells during two sampling events conducted on October 3 and

November 8, 1996. The samples were analyzed for the full TCL/TAL compound list as well as for the
suite of "conventional® parameters. The results of the laboratory analyses from the two events have

been summarized in tables 3-6 and 3-7, included in the Tables appendix.

Metals and Cvyanide

As indicated in tables 3-6 and 3-7, various TAL metals were detected in each of the five monitoring wells
during both sampling events. No cyanide was detected in any of the groundwater samples. NYSDEC
TOGS 1.1.1 provides water quality standards and guidance values for concentrations of various metals.
A total of ten TAL metals were detected at concentrations above the associated groundwater standard or
guidance value during the two sampling events, as summarized below:
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Highest Detection Highest Detection NYSDEC Standard or
Analyte (October) (ug/1l) (November) (ug/l) Guidance Value (ug/l)
arsenic 20.9 (MW-5) 43.8 (MW-2) 25.0
beryllium 3.4 (MW-5) 3.5 (MW-2) 3.0
chromium 71.9 (MW-5) 75.8 (MW-2) 50
iron 108,000 (MW-5) 139,000 (MW-2) 300
lead 104 (MW-5) 72.5 (MW-2) 25.0
magnesium 63,600 (MW-5) 54,400 (MW-2) 35,000
manganese 8,680 (MW-5) 4,290 (MW-2) 300
sodium 119,000 (MW-4) 148,000 (MW-1) 20,000
thallium 20 (MW-5) ND 4.0
zinc 386 (MW-5) 321 (MW-2) 300

Pesticides and PCBs

Pesticides and PCBs were not detected in groundwater collected from any of the monitoring wells during

either sampling event.

Volatiles

TCL volatile compounds were not detected in groundwater collected from any of the monitoring wells
during either sampling event. The groundwater sampling results for volatiles are summarized on figures

3-8 and 3-9.

Semivolatiles

TCL semivolatile compounds were not detected in groundwater collected from any of the monitoring
wells during either sampling event. The groundwater sampling results for semivolatiles are summarized

on figures 3-8 and 3-9.

3.2.6 Surface Water

Two surface water grab samples (SWO01 and SW02) were collected and sent for analysis of MGP

Indicators. The results from the MGP indicators analysis are summarized in table 3-9, Surface Water -

MGP Indicators.

No BTEX analytes were detected in either surface water sample SW01 or SW02. Additionally, no BTEX

analytes were detected in blind duplicate sample SW2D.

Similarly, no PAH analytes were detected in either surface water sample or the blind duplicate.

Total cyanide was also not detected in any of the collected samples.
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3.2.7 Creek Sediments

As referenced in section 2.2.7 above, two sediment samples and one blind duplicate sample were
collected from the on-site stream. The locations of the sediment samples are depicted on figure 2-1,
Surface Soil, Subsurface Soil, Residue, and Sediment Sample Locations. The results of the laboratory
analyses for MGP Indicators have been summarized in table 3-8, Sediment Sampling - MGP Indicators,
included in the Tables appendix. included in the table for discussion purposes are the Human Health,
Benthic Organism, and Wildlife sediment criteria taken from the NYSDEC Technical Guidance for
Screening Contaminated Sediments.

No detectable concentrations of BTEX were present in any of the samples analyzed (SD01, SD02, and
duplicate sample SD1D).

Only one sediment sample (SD01) had concentrations of PAH analytes above the sample quantitation
limit (pyrene at 1.3 mg/kg). No PAH analytes exceeded published sediment criteria_values for human
health, benthic organisms, or wildlife.

Total cyanide was not detected in any of the collected samples.

3.2.8 Ambient Air

As described in section 2.2.8 above, ambient and perimeter air monitoring for VOCs and airborne
particulates was conducted during the field work using portable instruments (PID and Miniram). The
results are summarized on the Vapor Monitoring Logs in appendix C. All measurements were within the
limits defined within the HASP and the GFSP; no response actions to mitigate VOC or particulate levels
were required.

3.2.9 Waste Characterization

As described in section 2.2.9 above, the staged drill cuttings and the containerized decontamination
water and well development water were sampled for waste characterization and disposal purposes. The
soil sample was analyzed for TCLP volatiles, TCLP semivolatiles, TCLP metals, paint filter test, and
reactive cyanide. The water sample was analyzed for TCLP volatiles, TCLP semivolatiles, TCLP metals,
PCBs, and percent chlorine. The results of the laboratory analyses are summarized in table 3-10, Waste
Characteristics, included in the Tables appendix.

Based on the analytical data, both the waste soils and water were classified as non-hazardous. Both the
soils and water were removed and properly disposed of off-site at NYSDEC permitted disposal facilities.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The objective of this section is to present the conclusions and recommendations of the PSA/IRM study.

These conclusions and recommendations are based on the geologic and hydrogeologic information

collected combined with the chemical impact information collected.

4.1 Conclusions

Based on the PSA/IRM study, the following conclusions may be drawn:

Site Setting

- The study area is located on the northern end of the former island formerly known as
Breaker (Hillhouse) Island. Portions of the site are located in the City of Watervliet and
the Town of Colonie. The site is bounded on the east by the Hudson River, to the west
by Interstate 787, to the north by the convergence of the Hudson River and Interstate 787,
and extends to the south to a small creek (drainage swale) which exists on the former
island.

-

. A bike path which was constructed in the 1980s exists on the property. The bike path
runs north to south and is located between Interstate 787 and the Hudson River.

. The site is suspected to have historically been used for disposal of by-products from
coking, iron, and steel works, and MGP works that were located across the Hudson River
that were operated in the early 1900s.

. The thickness of the fill ranges from 9 to 13 feet.

. Groundwater was found at a depth of approximately 16 to 24 feet below grade within the
monitoring wells on-site.

. Vehicular access to the site is controlled by a chain-linked fence and gate/pedestrian
access is unrestricted.

] Groundwater is not used as a potable drinking water supply within a % mile radius from
the site.

. Portions of Area 1, including the study area, were once the site of the single largest steel
works in the world formerly owned and operated by Troy Steel & Iron Company and
successors (Troy Daily Times, January 11, 1896). Operation of the former blast furnace
would have produced residuals similar to those generated by MGPs. Additionally, a gas
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plant to produce coal gas to fuel the blast furnaces was reportedly operated by Troy Steel
and Iron in the study area.
-
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Groundwater

Surface Soils

No pesticides or PCBs were detected during either sampling event.

No volatile compounds were detected during either sampling event.

No semivolatile compounds were detected during either sampling event.
Several metals were detected above NYSDEC standards or guidance values.

In the absence of VOC and SVOC compounds, the presence of metals above NYSDEC
standards or guidance values may not be directly associated with MGP residuals.

BTEX was not detected at concentrations above recommended soil cleanup objectives
presented in NYSDEC TAGM 4046.

BTEX was not detected above the sample quantitation limit at four of the five locations
sampled. Toluene (0.014 mg/kg) and xylenes (0.066 mg/kg) were the detected in surface
soil sample SS-05.

Total PAHs were not detected in any sample above the NYSDEC TAGM 4046
recommended soil cleanup objective of 500 ppm.

Total PAHs ranged from 0.470 mg/kg to 213.4 mg/kg.

Fluoranthene, pyrene, and chrysene were the PAH analytes detected in the highest
relative concentrations.

Surface Residuals

Surface residuals appear to be discrete and appear to be a small portion of the fill
associated with the site.

According to Worldwide Geoscience, both samples analyzed show similar signatures and
contain substantial PAH assemblages indicating that the material is more representative of
coal tar than petroleum-based asphait.

At only one location (near the culvert in the drainage swale), was the surface residual a
"weep", potentially associated with a small, shallow source area.

Creek Sediments

No BTEX was detected.
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. No PAH analytes exceeded published sediment criteria values for the protection of
human health, benthic organisms, or wildlife.

. Only pyrene (1.3 mg/kg) was present in one sample above the sample quantitation limit.

Surface Water

. No BTEX was detected.
= No PAHs were detected.
" No cyanide was detected.

Subsurface Soils
. No source areas of subsurface PAHs were detected.

" No significant concentrations of MGP-related by-products (concentrations greater than
NYSDEC recommended cleanup criteria) were identified in subsurface soil.

- Detected metals were generally within Eastern USA background concentrations; no trends
were identified for metals which exceeded Eastern USA background levels.

. VOCs were not detected above NYSDEC recommended soil cleanup objectives.

" Semivolatiles were not detected above the NYSDEC recommended cleanup objective of
500 mg/kg (concentrations ranged from ND at 10 locations to 34 ppm).

" Detected concentrations of PAHs generally decreased with depth across the site.
. Five of 20 samples had one PAH analyte (benzo{a}pyrene) above the recommended soil

cleanup objective; 3 additional locations had 3 to 6 individual PAH analytes above
recommended soil cleanup objectives.

4.2 Recommendations

No source areas of PAHSs, or significant concentrations of MGP related by-products (concentrations
greater than NYSDEC recommended cleanup criteria), were identified in subsurface soils. A remedial
investigation /feasibility study is therefore not recommended at this site.

MGP related residues are present, however, at the surface and near-surface depths at discrete locations
on site. Removal of these surface residuals is recommended to mitigate potential exposure to users of

the bike path.
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