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1.0 INTRODUCTION TO SITE INVESTIGATION

Sterling Environmental Engineering, P.C. (STERLING) in conjunction with Chazen Co./Engineers & 
Enviro. Professionals (Chazen), River Street Planning and Development, and Gary Bowitch, Esq.,
collectively referred to as “the Project Team”, were hired by the City of Troy (the City) to implement the 
South Troy Brownfields Assessment Demonstration Pilot Project (the Project).

The Project is organized into the following tasks:

• Task 0: Interagency Coordination and Project Management.
• Task 1: Community Involvement/Brownfields Task Force/Communication.
• Task 2: Site Inventory/Identification and Ranking, Site Assessments and Remediation Plans, 

including:

� Phase II Site Assessments and Remedial Designs.

• Task 3: Legal Issues and Redevelopment Planning.
• Task 4: Planning and Marketing Tools and Public Notification.

To initiate Task 2, STERLING conducted a Historical Data Review and prepared the Site Reconnaissance 
Reports.  These reports are expansions of the Phase I Brownfields Site Assessment Report entitled the 
“Environmental Planning and Research Report” dated July 26, 2000, supplemented with information 
obtained in subsequent site visits by STERLING.

The Phase I Brownfields Site Assessment was completed for approximately 54 parcels in an area from 
Congress Street at the north to the Troy City Line at the south and from the Hudson River on the west to 
approximately 1st Street on the east.

After public input, recommendations from a special task force formed as part of the Project, and careful 
ranking for a range of criteria by the Project Team and the City, three Area of Concerns (AOCs) were 
selected for Phase II investigations.  These were:

1. The former Rensselaer Iron Works (also known as the former Scolite Property) currently owned 
by City of Troy;

2. A 6 acre area within land owned by the Rensselaer County Industrial Development Authority 
located just north of the Rensselaer County Jail; and, 

3. The northernmost King Fuels property (also known as the Alamo Property), which was thought to
be owned by King Fuels, Inc., at the time of its selection.

However, after the selection of these three AOCs, the Rensselaer County Industrial Development 
Authority obtained Environmental Restoration Funding from the New York State Department of
Environmental Conservation (NYSDEC) to conduct its own investigation of all its lands in the South 
Troy Waterfront area, including the 6 acre parcel that the City of Troy selected for investigation.

Therefore the AOC owned by Rensselaer County was dropped from consideration under the City’s 
Brownfield Program.  The final sites for Phase II Site Investigation are summarized as follows:
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1. The former Rensselaer Iron Works AOC (also known as the former Scolite Property) currently 
owned by the City of Troy; and,

2. AOC consisting of a property known as the Alamo, which was designated Site 43 in the Phase I 
Brownfields Site Assessment Report and is currently owned by the City of Troy.

1.1 Project Objectives

The Phase I Environmental Site Assessments for the Rensselaer Iron Works AOC and the Alamo AOC 
identified the potential presence of residual metals and hydrocarbon compounds.  Additional site 
investigations were deemed necessary to determine the nature and extent of residual source areas and to 
evaluate if exposure to those impacts results in significant risk to human health or the environment, and 
what, if any, remedial action is needed.  Thus, the Phase II Site Investigation Process goals were to obtain 
data to define site physical characteristics, contaminated source areas, and the extent of migration through 
potential pathways.

The specific objectives of the Phase II Site Investigation were:

• Locating and identifying potential sources of hazardous waste or petroleum contamination
(sampling data are used when formula ting remediation strategies, and estimating remediation 
costs).

• Delineating horizontal and vertical contaminant concentrations, identifying clean areas, and
estimating volume of contaminated soil (within budgetary constraints).

• Determining if there is an impact threat to public health or the environment from hazardous waste 
or petroleum releases.

• Provide data to assist in determining treatment and disposal options and characterizing soil for 
on-site or off-site treatment.

• Identify appropriate remediation goals.

1.2 Sites

1.2.1 Site Locations and Areas

1.2.1.1 Rensselaer Iron Works AOC Site Location and Area (a.k.a. Scolite)

The Rensselaer Iron Works AOC is located along the east shores of the Hudson River and the south shore 
of the Poesten Kill.  The AOC is approximately 5.7 acres bounded on the south by Madison Street, on the 
east by CSX Corp. railroad tracks.

1.2.1.2 Alamo AOC Site Location and Area

The Alamo AOC is located along the north side of Main Street and the east side of the Industrial Road.
The AOC is approximately 1.5 acres bounded on the north by lands now or formerly owned by the 
Industrial Gateway, on the east by the CSX Corp. railroad tracks.
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1.2.2 Site Histories

1.2.2.1 Rensselaer Iron Works Site History (a.k.a. Scolite)

1.2.2.1.1 City Map and Sanborn Fire Insurance Maps

The Rensselaer Iron Works AOC was originally a foundry.  The July 26, 2000 Environmental Planning 
and Research (EPR) Report prepared by STERLING includes a review of the Sanborn Fire Insurance 
Maps containing the following excerpts:

Map of City of Troy dated 1869:

In the block just south of the Poesten Kill along the shore of the Hudson River is the area occupied by the 
Rensselaer Iron Works.

Sanborn Fire Insurance Co. Maps dated 1888:

In the area from the Poesten Kill Canal extending south to Madison Street is a facility labeled “Albany 
Rensselaer Iron Works”.

Sanborn Fire Insurance Maps dated 1904 and updated to 1930:

Between the Poesten Kill and Madison Street, just east of the Hudson River and west of the railroad 
tracks, is a building labeled “Ludlow Valve Manufacturing Co.”

Sanborn Fire Insurance Maps dated 1955 and updated to 1961:

Between the Poesten Kill and Madison Street, just east of the Hudson River and west of the railroad 
tracks, is a building labeled “Ludlow Rensselaer Valve Foundry”.

1.2.2.1.2 Aerial Photographs

The July 26, 2000 EPR Report included reviews of aerial photographs of the study area for the years 
1952, 1968, 1970, 1971, 1974, 1978, 1982, 1986, 1990, 1991 and 1999 that included the former Scolite 
Property.

In the aerial photograph dated 1952, in the first block south of the Poesten Kill, the foundry of the Ludlow 
Rensselaer Valve Company was visible as depicted in the Sanborn Fire Insurance Co. map of 1955.

In the aerial photographs for subsequent years, the site did not observably change until the barges for 
loading of scrap metal became visible in 1999.

1.2.2.1.3 Interviews

The EPR Report included an interview concerning Hudson Deepwater Development (also known as R. 
Freedman & Son, Inc.), a tenant of the former Scolite International Property.

Mr. Carmine Casale, South Troy Site Manager of Hudson Deepwater Development, also known as R. 
Freedman & Son, Inc. (Freedman & Son), was interviewed at the facility on Tuesday, March 14, 2000.
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Mr. Casale stated that Freedman & Son rents approximately one acre from Scolite International, and that 
Freedman & Son uses this facility as a transfer facility.  Mr. Casale said that shredded and sorted scrap 
metal are brought from the Freedman & Son facility in Green Island to the South Troy location for 
loading onto barges.

Mr. Casale stated that the facility went through efforts to satisfy the City of Troy Planning Department.
He stated that Freedman & Son installed a solid fence around the solid waste dumpster, paved portions of 
the property to keep the truck tires cleaner, installed and painted a structural concrete block wall, and 
installed a chain link fence and lockable gate at the southwestern corner of the facility to control access.
Mr. Casale pointed out that when trucks are entering the facility, the scale operator is tasked to check the 
road for metal debris that may have fallen off a truck.

Mr. Casale also stated out that the fuel oil tank for the facility is an aboveground and located on the upper 
level in the yard, set back from the shore-wall and the Hudson River.  He stated that State and City 
regulators reported this was important so that, in the unlikely event of a spill, there is no slope leading the 
spill into the Hudson River, therefore there would be room for containment activities and devices.

1.2.2.1.4 Site Inspection

During the January 24, 2003 site inspection, STERLING ascertained that one of the past tenants was a 
roofing company.  Another past tenant cut and chipped wood.  A past tenant conducted vehicle 
maintenance.  A past and present tenant, Hudson Deepwater Development, off-loads scrap metal from 
trucks, manages it, and loads it onto barges for shipment.  Hudson Deepwater Development has managed 
scrap metal on the site since approximately 1995.

1.2.2.2 Alamo AOC Site History

1.2.2.2.1 City Map and Sanborn Fire Maps

The following excerpts are a combination of extracts from Section 5.3 “Historical and Sanborn Fire 
Insurance Maps” in the EPR Report and from information obtained from a subsequent re-inspection of 
said maps:

Map of City of Troy dated 1869 (Produced by William Barton)

Main Street is visible extending from Greenbush Road (present day Burden Avenue/4th Street) toward the 
Hudson River, north of the Wynants Kill.  The subject site is in the northwest corner of the intersection of
the railroad and Main Street.  The site is indicated to be vacant.  The closest buildings are residences 
approximately a half block east of the railroad.

Sanborn Fire Insurance Co. Maps dated 1888

The subject site has a railroad line on both its east and west sides that run approximately north-south.
Between the railroad lines is a long rectangular building that is labeled to be part of the Burden Iron 
Works.  The use is not labeled.

The Burden Iron Works rolling mill is shown south and southwest of the subject site.
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Sanborn Maps dated 1904 and updated to 1930

There is a building that is part of the Burden Iron Company facilities.  The building has a rectangular 
footprint with a north-south orientation and is situated adjacent to the railroad.  The west side of the 
building is labeled “Iron Wire Headquarters” and the east side is labeled “Pattern Storage 2nd”.  Two 
curved rail sidings are apparent on the western portion of the subject site.

On the adjacent property to the west, there is a large building of the Burden Iron Company that has 
internal rooms or areas labeled as foundries, machine shop, boiler room, test room, core ovens, tool room, 
eng. and drawings, eng. dft., and, in the northeast corner, brass foundry.  The Burden Iron Company 
headquarters property is toward the north of the subject site.  The east side of the subject site is the 
railroad and the properties to the south are developed as warehouses.

Sanborn Maps dated 1955 and updated until 1966

The map indicates the subject site has a 38 foot high petroleum storage tank identified as “Republic Steel 
Co. Fuel Oil Tk.”  Aerial photographs confirm this structure is a cylindrical tank.  Surrounding the tank is 
a rectangular shaped 10 foot high concrete wall with its long axis oriented north-south.  In the southwest 
corner of this wall is a small slab labeled “Oil Pump HO” (House).  A 6 foot wire fence has been placed 
along the railroad, which is now labeled “N.Y.C.R.R”.  The remainder of the subject site is depicted as 
vacant.

The main complex of the Republic Steel Corporation is approximately 200 feet directly to the west with 
its ore shed, cast house, power house, boiler house, and sludge pits.  However, this complex is
downgradient of the subject site.  Rail sidings in a fan shape with 6 spurs extend toward the subject site 
from northwest of the site but terminate approximately 100 feet from the subject site.  The east side of the 
subject site is the railroad and the properties to the south are developed as warehouses.

1.2.2.2.2 Aerial Photographs

The EPR Report includes a review of aerial photographs of the study area from the years 1952, 1968, 
1970, 1971, 1974, 1978, 1982, 1986, 1990, 1991 and 1999 that included the King Fuels North / “The 
Alamo” (Site 43).  The information learned from these photographs is summarized below.

The aerial photograph review confirmed that, although most of the Republic Steel Facility was removed 
by 1982, the fuel oil storage tank at the King Fuels North / “The Alamo” site remained there in 1982 and 
1986.  However, by 1990 the fuel oil storage tank had been removed.  In the 1991 photograph, an opening 
in the center of the western containment wall was visible.

1.3 Report Organization

This Phase II Site Investigation Report is organized into eight sections as described below:

• Section 1: Introduction: Includes a brief summary of the Project Background, Project Objectives, 
and Site Backgrounds including a description of the Site Locations, Areas and Histories.

• Section 2: Study Areas Investigations: Contains a description of the scope and methodologies of 
the field investigation tasks completed, and presents the Data Quality Objectives for the
investigation.

• Section 3: Physical Site Characteristics: Sets forth the Geologic and Hydrogeologic Regional 
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Settings and Site Settings.
• Section 4: Nature and Extent of Impacts: Contains the field and laboratory results from the Phase 

II Site Investigation which was conducted in conformance with the Sampling, Analysis and 
Monitoring Plan (SAMP) which was reviewed and approved by the USEPA Region 2, and also 
contains a summary of the Data Validation report.

• Section 5: Baseline Risk Assessment: summarizes the human health risks for the sites as dictated 
by the known impacts and site conditions and potential uses.

• Section 6: Conclusions and Recommendations: provides the conclusions and recommendations 
that are indicated by the data.

• Section 7: Tables and Figures.
• Section 8: References: Provides a listing of References that were utilized when writing this Phase 

II Site Investigation Report.

The laboratory results are summarized in tables and figures in Section 7.  The full data reports from the 
laboratory are available from the City of Troy on CD disks.

2.0 STUDY AREA INVESTIGATIONS

The following sections describe the methods and procedures used to collect the field observations and 
samples.  Field activities commenced with a site reconnaissances conducted in 2001 and ended with the 
collection of Hudson River sediment samples at the Rensselaer Iron Works AOC on September 9, 2005.

2.1 Introduction

Field work was conducted in accordance with the USEPA and NYSDEC approved SAMP dated
September 10, 2003 and as amended on June 30, 2005 and the project Health and Safety Plan (HASP).
The elements of this report were prepared in accordance with the most recent applicable requirements of 
the USEPA and the NYSDEC, as well as those contained the National Contingency Plan (NCP).

Laboratory analyses of environmental samples were performed by an accredited NYSDOH
Environmental Laboratory Approval Program (ELAP) Contract Laboratory (Mitkem Laboratory,
Warwick, Rhode Island) and also is an USEPA CLP approved laboratory in accordance with USEPA and 
NYSDEC CLP protocols.

The analytical precision and accuracy protocols were in conformance with the appropriate USEPA CLP 
SOW.  The USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-
Media, Multi-Concentration OLM0 4.2 or latest revision were used for TCL determinations.  The USEPA 
Contract Laboratory Program Statement of Work for Inorganics Analysis, Multi-Media, Multi-
Concentration ILM0 4.0 or latest revision were used for TAL determinations.  Also, the SOPs of Mitkem 
specified the precision and accuracy protocols that were followed within the use of the USEPA
documents mentioned above.

2.2 Field Investigation

2.2.1 Field Investigation at Rensselaer Iron Works AOC

From the EPR Report prepared by STERLING and subsequent site visits, the following summarizes the 
known information about the subject AOC:
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Hudson Deepwater Development, receives scrap metal from Freedman & Son, Inc., and since 1994 has 
rented approximately one acre of property.  Hudson Deepwater Development rented this property from 
Scolite International, a prior owner and operator at the AOC.  Beginning in approximately 2003 the 
property was acquired by the City of Troy.  Hudson Deepwater Development rents the portion of the 
AOC west of the Foundry Building and east of the Hudson River.  This area is referred to as the “yard 
area”.

A vehicle scale is located on south central portion of the yard area in line with the entrance located along 
the central southern boundary of the yard area.  Immediately west of the scale is a warehouse building 
containing an office on the east side and a large open area on the west side.  Hudson Deepwater
Development utilizes the large open area for maintenance.  Accordingly, this building is referred to as the 
“maintenance building” in this report.  The maintenance building has access to water and sewer, however 
Hudson Deepwater Development exclusively uses a portable toilet on site for sanitary wastes.

North of the maintenance building is an open area that contains two scrap tanker trailers.  There is a small 
(estimated 400 gallon capacity) aboveground tank on the outside northern side of the maintenance
building which reportedly contains fuel oil.  Minor soil staining is noted near the tank.  Approximately, 
seven (7) drums are also observed in the yard.  One contains miscellaneous solid waste and the rest are 
empty.  There are various trucks including a concrete truck and vans on the eastern side of the yard.
These do not appear to be in use and are being stored on site.  Toward the northern side of the open yard 
there is a six (6) foot high pile of asphalt material.  Immediately east from this pile is an enclosed area 
which contains a dumpster for municipal solid wastes generated at the site.

The yard has a wall made of large concrete blocks that runs parallel to the Hudson River, which allows 
the grade to transfer down from the height of the scale and upper yard area, to an area at the level of the 
top of the bulkhead.  This block wall also serves to keep the steel scrap stockpiled behind it to the east 
from tumbling into the Hudson River, and partially the Poesten Kill.  During the inspection, scrap metal 
was stacked on the lower level as well, however there was a buffer between the stacked metal on the 
lower level and the shore-wall, along the Hudson River.

The piles along the shore of the Hudson River and the Poesten Kill consist of shredded scrap metal, and 
disassembled scrap metal components.

The pile toward the north consists of I-beams and other structural steel.  This pile was observed at the 
time of the site reconnaissance to have one scrap reddish color tank that Mr. Casale explained was 
segregated out to be returned to Freedman & Son’s Green Island facility.  The end port of one end of this 
red tank had been removed.

The pile toward the south at the time of the site reconnaissance contained smaller non-structural, non-
shredded steel that is stacked between the warehouse and the shore wall.  There is a new six-foot high 
chain link fence from the end of the warehouse to the shore-wall.  The fence actually cantilevers several 
feet beyond the bulkhead.  There is also a locked gate that controls access at the southwestern corner of 
the property.

Between the pile of scrap metal to the north and the pile of scrap metal to the south at the time of the site 
reconnaissance is a minimal amount of shredded steel being loaded into the two barges tied along the 
shore-wall.

2.2.2 Field Investigation at Alamo AOC
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The EPR Report mentions the City contemplated trading the City owned property known as the Sperry 
Warehouse for the Alamo.

Site visits subsequent to the preparation of the EPR Report indicate the site has been used since 1998, and 
is presently used, for brush and yard waste storage, chipping and composting by the City of Troy.  A 
section of the 10 foot high concrete wall on the western side has been removed, creating an entrance for 
the trucks that deliver and haul away these materials. 

The EPR Report states that the Sperry Warehouse property located immediately south of Main Street is 
relatively close to the Alamo AOC and was investigated by a Phase II Environmental Site Assessment.  In 
Section 3.2.5, “Former Sperry Warehouse”, the EPR summarizes the  findings of the Phase II Assessment 
entitled: “Subsurface Investigation Report, City of Troy: Former Sperry Warehouse Site, King Street; 
May 1999; Prepared for King Fuels, Inc.; Prepared by North American Environmental, Inc.”

A subsurface investigation was conducted in March 1999 at the Sperry Warehouse property to assess soil 
and groundwater quality.  The study concluded that fill at this site consists of cinders, iron ores, cobbles, 
slag, wood fragments, foundry sand, bricks, ashes, and silt.  Several petroleum compounds were detected 
above NYSDEC guidance values in soil.  Arsenic was also detected in soils above New York State 
background levels.  Slightly elevated levels of benzene were detected in groundwater from two
monitoring wells and petroleum hydrocarbons were detected above standards in one monitoring well.

As the Sperry Warehouse property is a few hundred feet south of the subject site, the soil conditions at the 
Sperry Warehouse may be indicative of soil conditions at the subject site.

2.3 Surface Soil Sampling

Below is a description of the potential soil contamination sources and conditions, and the resulting surface 
sampling plans.

2.3.1 Surface Soil Sampling at Rensselaer Iron Works AOC

The identified possible sources of contamination include:

• bronze dust from bronze metal working, 
• lead dust and fragments from paint on scrap metal, 
• lead fragments from used vehicle batteries in scrap metal, 
• lead from radiator solder in scrap metal, 
• mercury from switches in spent automotive scrap metal, 
• other metals and petroleum fluids and greases in miscellaneous scrap metal, 
• lead and other metals from spent foundry sand in bronze casting, 
• petroleum releases from an aboveground vehicle fuel tank, 
• petroleum releases from vehicle maintenance,
• PCBs from railroad machinery hydraulics,
• PCBs from transformers or hydraulic equipment pieces in scrap metal (although the scrap facility 

represents that presently and for a period of years they have not managed transformers), and
• fill brought to the AOC to move the bulkhead further west toward the Hudson River.
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All these sources could cause surficial soil contamination.  In addition, the management of scrap metal 
may have disturbed the soil depth several feet by machine movement of heavy and odd shapes of scrap, 
and the fill behind the bulkhead may extend as deep as lower than the surface of the Hudson River.

Also, the likely future use of this municipally owned property is for greenspace as a park and trail 
intersection, or for the northern satellite location of the Hudson Rivers and Estuaries Institute.  These uses 
are not necessarily likely to disturb soils at depth.  The plans for the Hudson Rivers and Estuaries Institute 
presently propose to renovate the existing maintenance building for use in various research and
instructional activities.  These future uses will not involve groundwater usage.  In order to establish the 
greenspace usage, approximately one foot of topsoil will need to be brought in to support vegetation, as 
the present soils do not appear to contain much organic matter or nutrients essential for vegetation.

In light of all of the preceding information in this section, borings and surface sampling were proposed 
and completed to obtain soil samples at the subject AOC.

In the initial round of sampling, 30 surface samples were collected from surface soils and soil-like
materials within the former foundry building to detect if contamination of the interior of the building is 
present.  Eight (8) of these 30 samples were collected from the soil-like material at a depth of 0 to as deep 
as 6 inches or refusal, whichever came first, within the former foundry.  The remaining 22 samples were 
collected at 12 locations in the surface soils outside of the two buildings on the site.  At least two of these 
samples were collected at a depth of 0 to 6 inches in the vicinity of the former aboveground vehicle fuel 
tank.  At least four samples were collected at two locations adjacent to the railroad at depths of 0 to 6
inches and 12 to 18 inches.  The final 16 samples were collected at locations in the soils outside these 
described areas at depths of 0 to 6 inches and 12 to 18 inches.   The surface soil sample locations are 
shown on Figure 2.3.1, Rensselaer Iron Works AOC Initial Soil Sampling Locations, at the locations that 
are marked with labels that start with S-S-Y, S-S-F, and S-S-R.

All of the samples were tested with a field PID unit and selected samples were sent to Mitkem Laboratory 
for the following Target Compound List/Target Analyte List (TCL/TAL) parameter categories:

• Semi-volatile compounds (SVOCs)
• Priority pollutant metals
• PCBs

Samples tested with a field PID unit with a reading above background were sent to the Mitkem
Laboratory and analyzed for the TCL/TAL parameter:

• Volatile organic compounds (VOCs).

Also, twenty percent of the samples that are tested with a field PID with a reading at or below background 
were sent to the Mitkem Laboratory and tested for the TCL/TAL parameter:

• Volatile organic compounds (VOCs).

2.3.2 Surface Soil Sampling at the Alamo AOC

The identified possible sources of contamination include:
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• Petroleum contamination in soils from petroleum spills associated with the fuel oil tank,
• Slag from steel manufacture, and
• Coal tar from coal gasification.

Three surface soil locations were sampled at the Alamo.  The surface soil sample locations are shown on 
Figure 2.3.2, Alamo AOC Soil Sampling Locations, at the locations that are marked with labels A-S-1, A-
S-2, and A-S-3.  One sample was obtained at the 0 to 6 inch depth, and one sample was obtained at the 12 
inch to 18 inch depth at each location.

All of the samples were sent to the Mitkem Laboratory for the following TCL/TAL parameter categories:

• Semi-volatile organic compounds (SVOCs)
• Priority pollutant metals

Samples tested with a field PID unit that indicate a reading that is above background were sent to the 
Mitkem Laboratory and tested for the TCL/TAL parameter:

• Volatile organic compounds (VOCs).

Twenty percent of the samples that are tested with a field PID and that indicate a reading at or below 
background were sent to the Mitkem Laboratory and tested for the TCL/TAL parameter:

• Volatile organic compounds (VOCs).

2.3.3 Background Surface Soil Sampling

Two soil samples locations were designed to be representative of background soil concentrations in the 
regional area.  One sample was collected in the drainage area of the Poesten Kill and the other was 
obtained in the drainage area of the Wynants Kill.  The locations were selected at areas where the soil 
appeared to be minimally affected by human activity and close enough to the respective streams that the 
soil appears to have been exposed by slope erosion along the bank of the stream.

These soil samples were sent to Mitkem Laboratory for the following TCL/TAL parameter categories:

• Priority pollutant metals

The results of this analysis are utilized as a basis for comparison to the results from analytical testing of 
the two AOC sites in this study.

2.4 Soil Boring Installation, Well Installation and Sampling

Below is a description of the boring sampling plans.

2.4.1 Soil Boring Installation, Well Installation and Sampling at Rensselaer Iron Works AOC

Four (4) borings were advanced in the area immediately east of the bulkhead that is essentially a shelf of 
land above the Hudson River yet lower than land to the east.  These four boring locations are shown on 
Figure 2.3.1 at the locations that are marked with labels that are S-W-1, S-B-2, S-B-3, and S-W-2.     East 
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of the area immediately east of the bulkhead there is a wall of concrete blocks.  Three borings were 
advanced east of this concrete block wall.  These three boring locations are shown on Figure 2.3.1 at the 
locations that are marked with labels that are S-B-5, S-B-6, and S-W-3.  The purpose of these borings is 
to characterize the soils or fill material that may have been used to fill in the bulkhead area.  Soil samples 
were collected continuously at 2 foot intervals and the borings were advanced to the groundwater table, 
which was approximately 18 to 22 feet below ground surface.  Three soil samples were obtained for 
analysis at each boring: one near the surface (0 to 2 inches below ground surface), one at the bottom of 
the boring, and one at the highest PID reading or soil staining between the other two sample locations.

All of the samples were tested with a field PID unit and the samples selected as described above were sent 
to the Mitkem Laboratory for the following parameter TCL/TAL categories:

• Semi-volatile compounds (SVOCs)
• Priority pollutant metals
• PCBs

All of the samples tested with a field PID unit with a reading above background were sent to the Mitkem 
Laboratory and tested for the following parameter TCL/TAL parameter:

• Volatile organic compounds (VOCs).

Twenty percent of the samples tested with a field PID with a reading less than or equal to background 
were sent to the Mitkem Laboratory and tested for the following parameter TCL/TAL parameter:

• Volatile organic compounds (VOCs).

In addition, while the borings were being conducted:

1. Three (3) borings were converted to groundwater monitoring wells as part of the subsurface 
investigation effort.  These borings are labeled S-W-1, S-W-2, and S-W-3 on Figure 2.3.1.

2. The wells are 2 inch inside diameter PVC with slotted PVC screens extending approximately five 
(5) feet into the groundwater.

3. The wells are finished with a curb box to protect the well from damage and thereby to allow 
future sampling, if such proves to be necessary.

4. The groundwater samples were sent for analysis to the Mitkem Laboratory for analysis of Semi-
Volatile Organic Compounds (SVOCs) and Priority Pollutant metals.  These parameters are 
appropriate given the previous operations at the Rensselaer Iron Works AOC, including the scrap 
metal transfer facility and operation of a foundry that may have machined brass, which is known 
to contain significant quantities of lead.

2.4.2 Soil Boring Installation, Well Installation and Sampling at the Alamo AOC 

Nine (9) samples were obtained at three soil boring locations.  The soil boring locations are shown on 
Figure 2.3.2 at the locations described and labeled as follows.  The first soil boring location is located on 
the east side of the circular slab on which the former petroleum tank used to rest at a location labeled A-
B-1.  The second soil boring location is on the southwest side of the circular slab at a location labeled A-
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B-2.   The third soil boring location is just west of the southwest corner of the 10-foot concrete wall, 
which is the location that was identified as the Oil Pump HO (House) at a location labeled A-W-1.  The 
soil borings were terminated at refusal, at the encounter of groundwater, or 18 feet in total depth, 
whichever was achieved first.  Three samples were obtained from each soil boring location.  At le ast one 
sample from each soil boring location was collected at the location of the highest reading on a field PID 
in the soil boring.  Otherwise, one sample was taken at the top of each soil boring location, one sample at 
the bottom of each soil boring location and one sample between the top and bottom sample.  This middle 
sample was obtained at the most marked transition found within each soil boring location, if such a 
transition is present, at the highest PID reading if such occurred or at a randomly selected elevation 
between the top and bottom samples.

All of the samples selected as described above were sent to the Mitkem Laboratory for the following 
TCL/TAL parameter categories:

• Semi-volatile organic compounds (SVOCs)
• Priority pollutant metals.

Samples tested with a field PID unit with a reading that was above background were sent to the Mitkem 
Laboratory and tested for the TCL/TAL parameter:

• Volatile organic compounds (VOCs).

Also, twenty percent of the samples tested with a field PID with a reading less than or equal to
background were sent to the Mitkem Laboratory and tested for the TCL/TAL parameter:

• Volatile organic compounds (VOCs).

In addition, while the borings were being conducted:

1. The SAMP had specified that the boring location southwest of, and adjacent to, the tank pad 
would be converted to a well.  Evidence at the property across Main Street and south of the 
Alamo AOC indicated that the boiler house and the associated underground transfer line leading 
to the boiler house might be implicated with releases of petroleum for which there is evidence 
that was discovered by the Rensselaer County Industrial Development Agency.  Also, the surface 
sampling field effort disclosed that a patch of No. 6 Fuel Oil exists in the ground on the west side
of the concrete wall at the site and south of the entrance through the west side of the concrete 
wall.  Given that the groundwater in the area was expected to move generally in a westerly 
direction, well A-W-1 was located at the position depicted on Figure 2.3.2.  This location was 
selected to monitor potential releases from the former tank pad while potentially detecting 
releases from the boiler house area, underground pipeline and the patch of No. 6 Fuel Oil.

2. The well is two (2) inch inside diameter PVC with a slotted PVC screen extending approximately 
five (5) feet into the groundwater.

3. The well is finished with a curb box to protect the well from damage and thereby to allow future 
sampling, if such proves to be necessary.

4. The groundwater samples were sent for analysis to Mitkem Laboratory for SVOCs and Priority 
Pollutant metals.
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2.5 Surface Soil Test Pits

The results of the sampling described above indicated further sampling should be conducted to meet the 
USEPA approved goals and objectives.

Among other results, surface soil samples at the Rensselaer Iron Works AOC indicated that PCBs
exceeded the New York State Recommended Cleanup Criteria under TAGM 4046 near the bulkhead at 
the Hudson River and at a location in the central interior of the site.

At that time, the City was assisting in the development of the Rensselaer Iron Works (former Scolite 
Property) into the Upper Satellite Facility of the Hudson Rivers and Estuaries Center funded largely by 
New York State.  This is an extremely critical project for the City and New York State.  Consequently, 
obtaining complete soil and groundwater data in an expeditious manner was necessary in order to ensure 
that the planning and design for this facility remain on schedule.

Therefore, STERLING and the City proposed to sample at additional points at the Rensselaer Iron Works 
AOC using test pits.  The locations of the additional sampling points were designed to define the extent of 
the PCB contamination, simultaneously collect data on the vertical stratigraphy beyond the known 
contamination and to sample potentially impacted Hudson River sediments (immediately outside the 
bulkhead, upstream beyond the effect of the site and the Poesten Kill delta immediately upstream of the 
site).  The test pit locations are shown on Figure 2.5, Rensselaer Iron Works Final Soil Sampling 
Locations, at the locations that are marked with labels that start with S-U-Y.

The soil samples were obtained by a backhoe excavator provided by the City of Troy Public Works 
Department.  The samples were obtained at the surface and at approximately every one foot to a depth of 
two feet at most locations.  At the locations S-U-Y7, S-U-Y12, and S-U-Y13 were sampled to
approximately three (3) feet in depth, with one (1) sample approximately every foot. At the locations S-U-
Y6, S-U-Y9, and S-U-Y11 were sampled to approximately four (4) feet in depth, with one (1) sample 
approximately every foot. 

The sediment was sampled in the Hudson River immediately west of the bulkhead at the site, and 
upstream at two locations beyond the effect of the site and the Poesten Kill delta upstream of the site.
These locations were selected to determine if PCBs are derived from waste deposition other than
sediments, or alternatively if the site is contaminated by the deposition of river sediments during the 
annual recovery of scrap metal that has fallen into the Hudson River during transfer operations.  The 
Hudson River sediment sampling locations are shown on Figure 2.5 at the locations that are marked with 
the labels S-U-Y8, S-U-Y14, and S-U-Y15.

The Troy City Fire Department provided a boat and operator for sampling of the sediment upstream of the 
site, and the sediment at the bulkhead adjacent to the site.

2.6 Aboveground Storage Tank Investigation at Alamo

During the field sampling effort an aboveground storage tank (AST) was discovered at the Alamo.  This 
AST is immediately north of the boiler building located west of the concrete wall that is a major feature at 
the site.

The AST has an uncovered opening on the top at the north end of the tank.  This opening is
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approximately 4 to 6 inches in diameter.  The steel tank is approximately 5 feet 3 inches in diameter and 
approximately 19 feet long.  Through the open hole STERLING staff observed a dark fluid inside the 
tank.  A metal rod was used to probe the depth of the dark fluid which was determined to be
approximately two (2) feet in the center.  The liquid on the metal rod had a petroleum odor.

The exterior of the tank appeared to be slightly rusted, with no observed holes caused by damage or 
corrosion.  The tank is elevated on saddles, so the majority of the tank is visible.  No stains were noticed 
on the ground beneath or in the vicinity of the tank.  As the tank is surrounded by loose stone and the 
growing season was over at the time of observation, the vegetation is too sparse to determine if 
surrounding vegetation is stressed.  The total available capacity of this tank is approximately 3,080 
gallons.

2.7 Perlite Investigation

On July 13, 2005, STERLING was informed that Hartgen Archeological Associates, Inc. (Hartgen) was 
conducting an archaeological investigation of the Rensselaer Iron Works AOC (a.k.a. Scolite) for the 
Upper Hudson Rivers and Estuaries Center site assessment using a backhoe operated by a City of Troy 
employee.  An area of white dust was encountered in an excavation between the Poesten Kill and the 
Foundry Building.  Transfer of the dust by the backhoe created a dust cloud.  As the material did not 
appear to be native soil, Hartgen removed the backhoe operator and its staff from the area and notified 
STERLING.

STERLING observed the excavated trench, found a white powder was visible within the trench at the 
western end, and white powder was visible in the soil castings at the north side of the pit.  The pit was 
approximately 10 feet from a wooden doorway in the wall of the foundry building and approximately 30 
feet measured in a line parallel with the wall of the foundry east of the northwest corner of the intact 
portion of the foundry building.

Two (2) samples of the powder from the trench castings were obtained with a decontaminated spoon and 
placed into 100 milliliter (ml) glass sample bottles with a Teflon seal beneath a metal screw-on lid.

During sampling, the operator of the Hudson Deepwater Development Scrap Yard at the Scolite Property 
came to observe from a distance of approximately 30 feet and commented that the powder reminded him 
of the powder that is found in the on-site building that Hudson Deepwater Development utilizes for 
maintenance and its offices.  Therefore, this building was observed and a light gray material similar to the 
white powder in consistency was evident on the floor and top surface of all interior objects, particularly in 
the south portion of the building.  The gray material falls down through the air whenever pigeons fly 
among, and land upon, the rafters.

One (1) sample of the powder was obtained from the gray particulate material on the floor with a 
decontaminated spoon and placed it into a 100 milliliter (ml) glass sample bottle.  A representative paper 
bag measuring approximately 4 feet by 1.5 feet in its original collapsed condition was obtained to obtain 
information from the label regarding Scolite and the product that was formerly loaded into these types of 
bags.

Hartgen staff placed plastic sheets over the largest areas of visible powder in the trench and in the 
castings.  Minor amounts of Perlite were left uncovered.

STERLING discovered that Scolite International Corp. is known to have manufactured and distributed 
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insulating concrete ready-mix and that this product contained Perlite.

Suspecting that the sampled material either was Perlite or contained a substantial quantity of Perlite, 
STERLING delivered one (1) sample jar from the trench and one (1) from the maintenance building floor 
to Fibers I.D. Inc. on July 14, 2005.
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3.0 PHYSICAL CHARACTERISTICS

3.1 Regional Geological Setting

Both the Rensselaer Iron Works AOC and the Alamo AOC are located in a region described as a small 
delta outwash deposit in the Hudson Champlain Lowland (D. Fisher, “Geologic Map of New York,
Hudson Mohawk Street”, 1970).  These deltaic deposits consist primarily of sand and gravel.  The deltaic 
deposits overlie lacustrine silt and clay deposited in proglacial lakes.  The underlying bedrock is thinly 
bedded, weathered, black shale of Upper Ordovician age (D. Fisher, “Geologic Map of New York, 
Hudson Mohawk Street”, 1970).  Regional geology suggests that this inclined, faulted and folded shale is 
of either the Normanskill or Snake Hill formations.  The elevation of shale increases away from the 
Hudson River.  Depth to bedrock has been observed to be nearly 70 feet adjacent to the river, but outcrops 
a short distance east of the Conrail railroad tracks and few hundred yards south of the Alamo AOC (Final 
Focused Remedial Investigation and Feasibility Study Work Plan for the Troy (Water Street) Site (Area 
2), September 30, 1996, Niagara Mohawk Power Corporation, 300 Erie Boulevard West, Syracuse, New 
York 13202, by GT Engineering, P.C., 1245 Kings Road, Schenectady, New York  12303).

3.2 Geology of Sites

The sequence of geologic units encountered at the Rensselaer Iron Works AOC is:

• Fill – slag, cinders, ash, concrete, brick, sand, and gravel – approximately 15 to 20 feet thick,
• Intermediate Layer – loose fine or fine to medium sand with lesser amounts of silt and organic silt 

seams, traces of wood – approximately 0 to10 feet thick,
• Alluvial/Outwash Deposits – loose to firm, fine to coarse sand and gravel, trace to little silt with 

cobbles and boulders – approximately 15 to 36 feet thick,
• Bedrock – Gray Shale – at 26 to 52 feet below ground surface.

The sequence of geologic units encountered in the vicinity of the Alamo AOC is:

• Fill – slag, silt, sand, and gravel – approximately 5 to 12 feet thick
• Glacial Outwash –sand and gravel, some silt – approximately 0 to 4 feet thick
• Glaciolacustrine – clay and silt– greater than 5 feet thick

3.3 Regional Hydrogeologic Setting

Hydrogeologic information collected by Rensselaer County on its property immediately west of the 
Alamo AOC indicates that the shallow aquifer groundwater table is primarily found in the granular glacial 
outwash between 15 to 25 feet below grade.  The overburden aquifer is primarily of sand and gravel 
deposits (Final Focused Remedial Investigation and Feasibility Study Work Plan for the Troy (Water 
Street) Site (Area 2), September 30, 1996, Niagara Mohawk Power Corporation, 300 Erie Boulevard 
West, Syracuse, New York 13202, by GT Engineering, P.C., 1245 Kings Road, Schenectady, New York
12303).

The groundwater flow direction in the overburden aquifer is expected to be primarily to the west, toward 
the Hudson River, and locally toward the Poesten Kill channel at the Rensselaer Iron Works AOC and 
toward the Wynants Kill channel north of the Alamo AOC.  Overburden groundwater elevations at the 
Rensselaer Iron Works AOC are expected to fluctuate with the Hudson River tides, which vary from 4 to 
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6 feet in magnitude.

Permeability tests conducted within the overburden soils at four monitoring wells located at the former 
Burden Iron Works property that is immediately north of the Alamo AOC demonstrated permeability in 
the range of 4.1 x 10-3  to 2.0 x 10-3 cm/sec.  The corresponding groundwater flow rate is approximately 
0.1 feet /day or 40 feet/year. (Final Focused Remedial Investigation and Feasibility Study Work Plan for 
the Troy (Water Street) Site (Area 2), September 30, 1996, Niagara Mohawk Power Corporation, 300 
Erie Boulevard West, Syracuse, New York 13202, by GT Engineering, P.C., 1245 Kings Road,
Schenectady, New York  12303).

The bedrock aquifer is primarily in the weathered shale and is expected to be a low yield supply. (O'Brien 
and Gere Engineers, Work Plan – Preliminary Site Assessment/Interim Remedial Measure Study for the 
Former Troy (Water Street) MGP Site, May 1994).  Groundwater in the shale has been found to be hard, 
often cloudy, and frequently contains hydrogen sulfide. (R. V. Cushman, The Groundwater Resources of 
Rensselaer County, USGS, in Cooperation with Water and Power Control Commission, Albany, NY 
1950).

3.3.1 Groundwater Usage in Vicinities of Sites

According to the City of Troy, the entire City of Troy is supplied by public water.  No known uses of 
groundwater for potable water occur within at least a half mile of either of the AOCs.

3.4 Site Hydrogeology

At the Rensselaer Iron Works AOC groundwater was encountered at approximately 11 to 22 feet below 
ground surface.

At the Alamo AOC groundwater was encountered at approximately 14 to 15 feet below ground surface.

4.0 NATURE AND EXTENT OF IMPACTS

The field and analytical results during the investigations of the Rensselaer Iron Works AOC and Alamo 
AOC follow.

4.1 Data Validation and Metals Background

4.1.1 Data Validation

Third party data validation was conducted on the data packages by Alpha Geoscience, 679 Plank Rd, 
Clifton Park, NY, and Data Validation Reports were prepared.  Data validation was performed in
accordance with the most current editions of the USEPA National Functional Guidelines and Region II 
validation SOPs HW-2 and HW-6.  Each Data Usability Summary Report (DUSR) were conducting on 
each data delivery group (DDG).  The following items were reviewed, as applicable to VOCs, SVOCs, 
PCBs or metals:

• Data Completeness
• Custody Documentation
• Holding Times
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• Surrogate and Internal Standard Recoveries
• Matrix Spike Recoveries/Duplicate Correlations
• Preparation/Calibration Blanks
• Control Spike/Laboratory Control Samples
• Instrumental IDLs
• Method Compliance
• Sample Result Validation
• Field Duplications

At the Rensselaer Iron Works, 76 soil samples, 3 sediment samples and 3 groundwater samples were 
analyzed for the CLP Target Compound List/Target Analyte List (TCL/TAL) SVOCs, PCBs and 13 
Priority Pollutant Metals.  Also, 16 soil samples were analyzed for the CLP TCL/TAL SVOCs and 13 
Priority Pollutant Metals. 

At the Alamo, 19 soil samples, and 1 groundwater sample were analyzed for the CLP TCL/TAL SVOCs, 
and 13 Priority Pollutant Metals.

Appropriate sections of the Data Validation Report, including a narrative listing the results of data 
validation, and a discussion of those items showing deficiencies, are included in Appendix A.  Copies of 
the laboratory case narratives with the Data Validation Report are on file and will be maintained at the 
City of Troy Engineers Office for viewing upon request.

In summary, sample processing was primarily conducted with compliance to protocol requirements and 
with adherence to quality criteria.  Items which showed deficiencies are detailed in the narrative portion 
of the validation report.  Certain SVOC determinations were flagged as unusable (R) because one or more 
surrogate recoveries were outside control limits and one was less than ten percent.  Certain metals 
determinations were flagged as unusable (R) because the percent recoveries for were below control limits 
(75-125 percent) and were below 10 percent in a spike sample.  Certain PCB Arochlor determinations 
were flagged as unusable (R) because the percent differences for dual column quantitation were greater 
than 100 percent.

The site investigation laboratory analytical report tables include the validated analytical data with all 
pertinent laboratory and data validation parameters.

4.1.2 Metals Background Results

The results of the testing of the two background soil samples for metals are depicted in Table 4.1.2, 
Background Metals Results Versus Eastern USA Background.  All of the measured metal concentrations 
at the two background soil locations are within Eastern USA or New York State ranges for the associated 
metal.

4.2 Surface Soils

Surface soil samples were obtained by hand excavation, backhoe excavation or soil sampling tube within 
a soil boring augur.  All samples were collected from the larger mass of soil with decontaminated
stainless steel spoons and placed in clean glass jars with Teflon screw on tops.  All requirements of the 
approved Site-Specific Brownfields Sampling, Analysis, and Monitoring Plan (SAMP), Brownfields 
Assessment Demonstration Pilot, South Troy Brownfields, New York.
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4.2.1 Semi-volatile Organic Compounds

All samples to which a SVOC analysis was performed were subjected to U.S.EPA Contract Laboratory 
Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration OLM0 4.2 for the 
parameters known as Acid Extractable Organics Base & Neutral Organics (BNAs).

4.2.1.1 Rensselaer Iron Works AOC

The results of the laboratory analyses for SVOCs are summarized in each of the following sections.

4.2.1.1.1 Rail Siding

The results of the laboratory analyses for SVOCs for the two locations adjacent to the rail sidings are 
summarized in Table 4.2.1.1.1, Rensselaer Iron Works AOC Rail Siding, Semi-Volatile Organic
Compounds (SVOCs) Soil Surface to 2 Feet Depth.  At the surface soil location S-S-R1, eight SVOC 
compounds appear to exceed their recommended soil cleanup objective in the 0 to 6 inch depth, and at the 
surface soil location S-S-R2, seven SVOC compounds appear to exceed their recommended soil cleanup 
objective in the 0 to 6 inch depth.   At the surface soil location S-S-R1, two SVOC compounds exceed 
their recommended soil cleanup objective in the 12 to 18 inch depth.  This indicates that the SVOC 
concentrations probably only exceed the recommended soil cleanup objectives in approximately the top 
foot of soil.

The total SVOCs range from a low of approximately 3 ppm in the 12 to 18 inch depth sample at S-S-R1,
to a high of 329 ppm in the 0 to 6 inch sample at S-S-R2.  Both of the 0 to 6 inch depth samples exceed 
the recommended soil cleanup objective of 50 ppm Total SVOCs.

4.2.1.1.2 Foundry

The results of the laboratory analyses for SVOCs for the eight locations within the large foundry building 
are summarized on pages Table 4.2.1.1.2, Rensselaer Iron Works AOC Foundry Building, Semi-Volatile
Organic Compounds (SVOCs) Soil Surface to 2 Feet Depth.  At the surface soil location S-S-F-3, five 
SVOC compounds appear to exceed their recommended soil cleanup objective.  At the surface soil 
locations S-S-F-6, S-S-F-9, and one of the duplicate samples at S-S-F-2, nine SVOC compounds appear 
to exceed their recommended soil cleanup objective.   At the balance of the locations, between six and 
eight SVOC compounds exceed their recommended soil cleanup objective.  These results indicate that the 
SVOC concentrations exceed the recommended soil cleanup objectives throughout the foundry building.

The total SVOCs range from a low of approximately 25 ppm in the sample at S-S-F-5, to a high of 624 
ppm in the S-S-F-2.  Seven of the eight locations exceed the recommended soil cleanup objective of 50 
ppm Total SVOCs.

4.2.1.1.3 Yard

The results of the laboratory analyses of the surface samples (top 2 feet)  for SVOCs for the twenty-eight
locations within the yard area west of the large foundry building are summarized in Table 4.2.1.1.3, 
Rensselaer Iron Works AOC Yard, Semi-Volatile Organic Compounds (SVOCs), Soil Surface to 2 Feet 
Depth.  Between one to ten SVOC compounds appear to exceed their recommended soil cleanup 
objective in the surface samples.  These results indicate that the SVOC concentrations exceed the 
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recommended soil cleanup objectives throughout the top two feet of the yard area.

The total SVOCs range from a low of approximately 1.1 ppm in the sample at S-S-Y10 at 0.0-0.5 feet 
depth, to a high of 324 ppm in the S-U-Y10 at 2 feet depth.  Five of the twenty-eight locations exceed the 
recommended soil cleanup objective of 50 ppm Total SVOCs at some depth.

4.2.1.2 Alamo

The results of the laboratory analyses of the surface samples (top 2 feet) for SVOCs for the six locations 
at the Alamo AOC are summarized in Table 4.2.1.2, Alamo AOC Semi-Volatile Organic Compounds 
(SVOCs) Soil Surface to 2 Feet Depth.  Between one to six SVOC compounds appear to exceed their 
recommended soil cleanup objective in the surface samples.  These results indicate that the SVOC
concentrations exceed the recommended soil cleanup objectives throughout the top two feet of the yard 
area.

The total SVOCs range from a low of approximately 1.5 ppm in the sample at A-S-1 at 1.0-1.5 feet depth, 
to a high of 57 ppm in the A-S-2 at 1.0-1.5 feet depth.  One of the six locations exceeds the recommended 
soil cleanup objective of 50 ppm Total SVOCs at some depth.

4.2.2 PCBs

All samples to which a PCB analysis was performed were subjected to U.S.EPA Contract Laboratory 
Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration OLM0 4.2 for the 
parameters known as Pesticides/Aroclors (PCBs).

4.2.2.1 Rensselaer Iron Works AOC

The results of the laboratory analyses for PCBs are summarized in Table 4.2.2.1.1 Rensselaer Iron Works 
AOC Polychlorinated Biphenyls (PCBs) Soil Surface to 2 Feet Depth.

4.2.2.1.1 Rail Siding

The results of the laboratory analyses for PCBs for the two locations adjacent to the rail sidings are 
summarized on Page 8 in Table 4.2.2.1.1, Rensselaer Iron Works AOC Rail Siding Polychlorinated 
Biphenyls (PCBs) Soil Surface to 2 Feet Depth.  Neither of the two locations near the railroad siding 
appear to exceed their recommended soil cleanup objectives for PCBs.

4.2.2.1.2 Yard

The results of the laboratory analyses of the surface samples (top 2 feet) for PCBs for the twenty-eight
locations within the yard area west of the large foundry building are summarized in Table 4.2.2.1.2, 
Rensselaer Iron Works AOC Polychlorinated Biphenyls (PCBs) Soil Surface to 2 Feet Depth.  These 
results indicate that the PCB concentrations exceed the recommended soil cleanup objectives in the top 
two feet of the yard area at the following locations:

Sample Location Depth PCB Concentration
S-S-Y4 0 to 0.5 ft. 1.1 ppm
S-S-Y4 0.5 to 1.0 ft 1.0 ppm
S-S-Y6 0 to 0.5 ft 5.4 ppm



Site Investigation Report - DRAFT Page 28
Brownfields Assessment Demonstration Pilot – 5/16/06 #22026
South Troy Brownfields, Troy, New York
© 2006, Sterling Environmental Engineering, P.C.

S-S-Y6 1.0 to 1.5 ft 1.1 ppm
S-U-Y7 0 to 0.5 ft 1.5 ppm
S-U-Y13 0 to 0.5 ft 2.9 ppm
S-B-2 0 to 0.5 ft 9.8 ppm
S-B-3 0 to 0.5 ft 6.5 ppm
S-B-5 0 to 0.5 ft 1.1 ppm
S-W-1 0 to 0.5 ft 8.4 ppm
S-W-2 0 to 0.5 ft 4.4 ppm

The locations where the PCB concentration exceeds the recommended cleanup objective are mostly in the 
western and central portion of the yard, and not all locations in these portions of the yard have
concentrations that exceed the recommended cleanup objective.

4.2.3 Metals

All samples to which a metals analysis was performed were subjected to USEPA Contract Laboratory 
Program Statement of Work for Inorganics Analysis, Multi-Media, Multi-Concentration ILM0 4.0.

4.2.3.1 Rensselaer Iron Works AOC

4.2.3.1.1 Rail Siding

The results of the laboratory analyses for metals for the two locations adjacent to the rail sidings are 
summarized in Table 4.2.3.1.1, Rensselaer Iron Works AOC Rail Siding, Metals, Soil Surface to 2 Feet 
Depth.  At the surface soil location S-S-R1, eight metals appear to exceed their recommended soil cleanup 
objective, including Antimony, Arsenic, Chromium, Copper, Nickel, Selenium, Silver, and Zinc, in the 0 
to 6 inch depth.  At the 12 to 18 inch depth, Thallium, in addition to these same metals, appears to exceed 
its recommended soil cleanup objective.  At the surface soil location S-S-R2, two metals (copper and 
silver) appear to exceed their recommended soil cleanup objective in the 0 to 6 inch depth.

4.2.3.1.2 Foundry

The results of the laboratory analyses for metals for the eight locations within the large foundry building 
are summarized in Table 4.2.3.1.2, Rensselaer Iron Works Foundry Building, Metals Soil Surface to 2 
Feet Depth.  Twelve of the thirteen metals exceed the recommended soil cleanup objective at one or more 
locations within the large foundry building.  Only location S-S-4 had no exceedances of the recommended 
soil cleanup objectives.  There do not appear to be any exceedances for Beryllium within the large 
foundry building.  Lead exceeds the recommended soil cleanup objective at six of the eight locations.
Copper and Nickel each exceed the recommended soil cleanup objective at seven of the eight locations.
Arsenic exceeds the recommended soil cleanup objective at seven of the eight locations, as well.

The Lead concentrations at the sample locations in the Foundry are depicted in Figure 4.2.3.1.2.  As 
stated above, six of the eight locations exceed the recommended cleanup objectives for Lead.

4.2.3.1.3 Yard

The results of the laboratory analyses for metals for the twenty-eight locations within the yard area are 
summarized in Table 4.2.3.1.3, Metals Soil Surface to 2 Feet Depth.  All thirteen metals exceed their 
recommended soil cleanup objective at one or more locations within the yard area.  The location A-S-5 at 
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the zero to six inch depth had the fewest exceedances of the recommended soil cleanup objectives at two.
Lead exceeds the recommended soil cleanup objective at sixteen of the twenty-eight locations.  Copper 
exceeds the recommended soil cleanup objective at seven of the twenty-six of the twenty-eight locations. 
Nickel exceeds the recommended soil cleanup objective at twenty-five of the twenty-eight locations. 
Arsenic exceeds the recommended soil cleanup objective at fourteen of the twenty-eight locations.

4.2.3.2 Alamo

The results of the laboratory analyses of the surface samples (top 2 feet) for Metals for the six locations at 
the Alamo AOC are summarized in Table 4.2.3.2 Alamo AOC, Metals, Soil Surface to 2 Feet Depth.
Nine metals exceed their recommended soil cleanup objective at one or more locations within the yard 
area including Antimony, Arsenic, Beryllium, Chromium, Copper, Nickel, Silver, Thallium and Zinc.
The location A-S-3 at the zero to six inch depth had the fewest exceedances of the recommended soil 
cleanup objectives at two.  Lead exceeds the recommended soil cleanup objective at none of the six 
locations.  Copper exceeds the recommended soil cleanup objective at five of the six locations.  Nickel 
exceeds the recommended soil cleanup objective at only one of the six locations.  Arsenic exceeds the 
recommended soil cleanup objective at all six of the six locations.

4.2.3.3 Background

The results of the laboratory analyses of the background samples (top 2 feet) for Metals for the are 
summarized in the beginning of every metals table.  The background metals  concentrations were utilized 
to compute the recommended soil cleanup objective for ten of the thirteen metals.  With respect to
Cadmium, Lead, and Selenium, the background concentrations were lower than the recommended soil 
cleanup objective.

4.3 Figures Depicting the Exceedances of the Recommended Soil Cleanup Objectives in the Soil 
Surface

Figure 4.3.1, Rensselaer Iron Works AOC Surface Soil Sampling Results, depicts the locations where the 
concentration of various parameters in the top two feet of soil exceed the respective recommended soil 
cleanup objectives at the Rensselaer Iron Works AOC.  The upper right quadrant is filled in if the SVOCs 
exceed the respective recommended soil cleanup objectives.  The upper left quadrant is filled in if the 
Metals exceed the respective recommended soil cleanup objectives.  The lower left quadrant is filled in if 
the PCBs exceed the respective recommended soil cleanup objectives.  The lower right quadrant is filled 
in if the VOCs exceed the respective recommended soil cleanup objectives.

Figure 4.3.2 depicts the locations where the concentration of various parameters in the top two feet of soil 
exceed the respective recommended soil cleanup objectives at the Alamo.  The quadrants of the circle at 
each sample location have the same representation as the Figure 4.3.1.

4.4 Subsurface Soils

Soil samples below 2 feet in depth were obtained by backhoe excavation or soil sampling tube within a 
soil boring augur.  All samples were collected from the larger mass of soil with decontaminated stainless 
steel spoons and placed in clean glass jars with Teflon screw on tops.  All requirements of the approved 
Site-Specific Brownfields Sampling, Analysis, and Monitoring Plan (SAMP), Brownfields Assessment 
Demonstration Pilot, South Troy Brownfields, New York.
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4.4.1 Semi-volatile Organic Compounds

As for the surface soils, all samples where a SVOC analysis was performed where subjected to U.S.EPA 
Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration OLM0 4.2 for the parameters known as Acid Extractable Organics Base & Neutral
Organics (BNAs).

4.4.1.1 Rensselaer Iron Works AOC

The results of the laboratory analyses of the samples at depth (below 2 feet)  for SVOCs for fourteen 
locations within the yard area west of the large foundry building are summarized in Table 4.4.1.1, 
Rensselaer Iron Works AOC Yard, Semi-Volatile Organic Compounds (SVOCs), Soil Below 2 Feet 
Depth.  Five of the fourteen locations have samples where no SVOCs exceed their recommended soil
cleanup objective.  At every location where there are samples at multiple depths, the concentrations of 
each SVOC and the number of SVOCs that exceed their recommended soil cleanup objective generally 
decrease with increasing depth.

The total SVOCs range to a high of 562 ppm in the S-U-Y9 4 at 4 feet depth.  Only two of the fourteen 
locations exceed the recommended soil cleanup objective of 50 ppm Total SVOCs at some depth.

4.4.1.2 Alamo

The results of the laboratory analyses of the soil samples below 2 feet for SVOCs for three locations at 
the Alamo AOC are summarized in Table 4.4.1.2.  Between two to four SVOC compounds appear to 
exceed their recommended soil cleanup objective in the all the samples below 2 feet depth, however, 
some of the exceedances may be caused by the fact that the method detection level exceeds the
recommended cleanup objective.  These results may indicate that the SVOC concentrations exceed the 
recommended soil cleanup objectives throughout below the 2 feet depth.

None of the three locations exceed the recommended soil cleanup objective of 50 ppm Total SVOCs at 
any depth.

4.4.2 PCBs

As for the surface soils, all samples where a PCB analysis was performed where subjected to U.S.EPA 
Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration OLM0 4.2 for the parameters known as Pesticides/Aroclors (PCBs).

4.4.2.1 Rensselaer Iron Works AOC

The results of the laboratory analyses of the samples at depth (below 2 feet)  for PCBs for the fourteen 
locations within the yard area west of the large foundry building are summarized in Table 4.4.2.1 
Polychlorinated Biphenyls (PCBs) Soil Below 2 Feet Depth.  None of the fourteen locations have samples 
where PCBs exceed the recommended soil cleanup objective.

4.4.3 Metals

As for the surface soils, all samples where a metals analysis was performed where subjected to USEPA 
Contract Laboratory Program Statement of Work for Inorganics Analysis, Multi-Media, Multi-
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Concentration ILM0 4.0.

4.4.3.1 Rensselaer Iron Works AOC

The results of the laboratory analyses for metals for the fourteen locations within the yard area are 
summarized in Table 4.4.3.1 Metals Soil Below to 2 Feet Depth.  All thirteen metals exceed their 
recommended soil cleanup objective at one or more locations within the yard area.  The locations S-U-
Y2, S-U-Y6, and S-U-Y11 at the 3 feet depth had the fewest exceedances of the recommended soil 
cleanup objectives at two each.  Lead exceeds the recommended soil cleanup objective at only two of the 
fourteen locations.  Copper exceeds the recommended soil cleanup objective at twelve of the fourteen 
locations.  Nickel exceeds the recommended soil cleanup objective at nine of the fourteen locations.
Arsenic exceeds the recommended soil cleanup objective at five of the fourteen locations.

4.4.3.2 Alamo

The results of the laboratory analyses of the soil samples below the 2 feet depth for Metals for the six 
locations at the Alamo AOC are summarized in Table 4.4.3.2.  Nine metals exceed their recommended 
soil cleanup objective at one or more locations within the Alamo AOC area including Antimony, 
Beryllium, Cadmium, Chromium, Copper, Nickel, Silver, Thallium, and Zinc.  The locations vary
between 5 to 8 exceedances of the recommended soil cleanup objectives.  Lead does not exceed the 
recommended soil cleanup objective at any of the three locations.  Copper exceeds the recommended soil 
cleanup objective at one of the three locations.   Nickel exceeds the recommended soil cleanup objective 
at all three of the three locations. Reported Arsenic levels are below the recommended soil cleanup 
objective at all three locations.

4.4.4 Volatile Organic Compounds

The samples where a VOC analysis was performed where subjected to U.S.EPA Contract Laboratory 
Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration OLM0 4.2 for the 
parameters known as Volatile Organic Compounds (VOCs).

4.4.4.1 Rensselaer Iron Works AOC

The results of the laboratory analyses for Volatile Organic Compounds (VOCs) for the three selected 
locations within the yard area at the Rensselaer Iron Works AOC are summarized in Table 4.4.4.1, 
Volatile Organic Compounds (VOCs) Soil Below to 2 Feet Depth.  VOCs did not exceed the
recommended soil cleanup objective at the three locations within the yard area.

4.4.4.2 Alamo

The results of the laboratory analyses for Volatile Organic Compounds (VOCs) for the three selected 
locations within the Alamo AOC are summarized in Table 4.4.4.2, Volatile Organic Compounds (VOCs) 
Soil Below to 2 Feet Depth.  VOCs did not exceed the recommended soil cleanup objective at the three 
locations within the yard area.

4.4.5 Total Petroleum Hydrocarbons

The extracts prepared from two SVOC analyses was analyzed to identify any petroleum products present.
The two samples were selected at the Alamo AOC because they exhibited petroleum odors when
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recovered from the split spoon sample.  This analysis was performed by high resolution gas
chromatography using flame ionization detection.  The pattern of the resolved and unresolved peaks 
detected during this analysis was compared to a library of standard petroleum fuels analyzed under 
identical conditions.

4.4.5.1 Alamo

The results for the analyses of A-W-1-16-18 (Depth 16 – 18 Feet) and A-B-2-12-16 (Depth 12 – 16 Feet) 
indicate that the closest match of the resolved and unresolved hydrocarbon peaks between this library and 
the sample extracts is with  #6 fuel oil.  The sample appears to be more weathered than the laboratory 
standard #6 fuel due to its lack of resolved compound peaks.  Several resolved compound peaks in the
sample are due to internal and surrogate standards added for the SVOC analyses.

4.5 Figures Depicting the Parameter Concentrations in the Soil Profile

4.5.1 Figure Depicting the Parameter Concentrations in the Soil Profile Along the Bulkhead

The profile of soil concentrations of various parameters along a section approximately north-south
immediately east of the bulkhead along the Hudson River is depicted in Figure 4.5.1 Parameter
Concentrations in the Soil Profile Along the Bulkhead.  The profile depicts the concentrations of various 
parameters at five borings or test pits.

Lead was selected as an indicator of metals contamination as this metal potentially derives from the brass 
that may have been machined at the Rensselaer Iron Works foundry.  PCBs and Total SVOCs were 
chosen as representative of their respective categories.

At the surface, all five of the five locations exceed the recommended cleanup objectives for lead, none of 
the five locations exceed the recommended cleanup objective for Total SVOCs and three of five locations 
exceed the recommended cleanup objective for PCBs.

Below approximately two to six feet, the concentrations of lead do not exceed the recommended cleanup 
objectives for lead.  Below approximately one to two feet, the concentrations of PCBs do not exceed the 
recommended cleanup objectives for PCBs.  At every depth, the recommended cleanup objectives for 
Total SVOCs are not exceeded.

4.5.2 Figure Depicting the Parameter Concentrations in the Soil Profile Perpendicular to the 
Bulkhead

The profile of soil concentrations of various parameters along a section approximately east-west and 
perpendicular to the bulkhead along the Hudson River is depicted in Figure 4.5.2 Parameter
Concentrations in the Soil Profile Along the Bulkhead.  The profile depicts the concentrations of various 
parameters at five borings or test pits.

Again, Lead was chosen as an indicator of metals contamination as this metal potentially derives from the 
brass that may have been machined at the Rensselaer Iron Works foundry.  PCBs and Total SVOCs were 
chosen as representative of their respective categories.

At the surface, three of the five locations exceed the recommended cleanup objectives for lead, none of 
the five locations exceed the recommended cleanup objective for Total SVOCs and one of five locations 
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exceed the recommended cleanup objective for PCBs.  The exceedances occur nearest the shore line for 
each parameter sequence.

Below approximately two to six feet, the concentrations of lead do not exceed the recommended cleanup 
objectives for lead.  Below approximately one to two feet, the concentrations of PCBs do not exceed the 
recommended cleanup objectives for PCBs.  At every depth, the recommended cleanup objectives for 
Total SVOCs are not exceeded.



Site Investigation Report - DRAFT Page 34
Brownfields Assessment Demonstration Pilot – 5/16/06 #22026
South Troy Brownfields, Troy, New York
© 2006, Sterling Environmental Engineering, P.C.

4.6 Groundwater

Figure 4.6 shows the locations of the groundwater wells at the yard of the Rensselaer Iron Works AOC.
S-W-1 is located in the northwest corner of the property.  S-W-2 is located in the southwest corner of the 
property.  S-W-3 is located immediately west of the center of the property.

4.6.1 Semi-volatile Organic Compounds

As for the soil samples, all groundwater samples where a SVOC analysis was performed were subjected 
to U.S.EPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration OLM0 4.2 for the parameters known as Acid Extractable Organics Base & Neutral
Organics (BNAs).

4.6.1.1 Rensselaer Iron Works AOC

The results of the laboratory analyses for Semi-volatile Organic Compounds (Semi-VOCs) for the wells 
within the yard area at the Rensselaer Iron Works AOC are summarized in Table 4.6.1 Results for Semi-
Volatile Organic Compounds Analyses on Groundwater Samples from the Rensselaer Iron Works AOC 
and the Alamo AOC.  Five Semi-VOCs appear to exceed the water quality standards in 6 NYCRR Part 
703 at of the three groundwater wells within the yard area.  The apparent detection limits are higher than 
the relevant water quality standards, so it not possible to determine if the compounds were present in the 
samples at higher than the 6 NYCRR Part 703 water quality standards.

4.6.1.2 Alamo

The results of the laboratory analyses for Semi-volatile Organic Compounds (Semi-VOCs) for the well at 
the Alamo AOC are summarized in Table 4.6.1 Results for Semi-Volatile Organic Compounds Analyses
on Groundwater Samples from the Rensselaer Iron Works AOC and the Alamo AOC.  Five Semi-VOCs
appear to exceed the water quality standards in 6 NYCRR Part 703 at of the groundwater well at the 
Alamo.  The apparent detection limits are higher than the relevant water quality standards, so it not 
possible to determine if the compounds were present in the samples at higher than the 6 NYCRR Part 703 
water quality standards.

4.6.2 Metals

As for the soil samples, all groundwater samples where a metals analysis was performed where subjected 
to USEPA Contract Laboratory Program Statement of Work for Inorganics Analysis, Multi-Media, Multi-
Concentration ILM0 4.0.

4.6.2.1 Rensselaer Iron Works AOC

The results of the laboratory analyses for Metals for the wells within the yard area at the Rensselaer Iron 
Works AOC are summarized in Table 4.6.2 Results for Metals Analyses on Groundwater Samples from 
the Rensselaer Iron Works AOC and the Alamo AOC.  Ten Metals, Antimony, Arsenic, Beryllium, 
Cadmium, Chromium, Copper, Lead, Nickel, Thallium, and Mercury, appear to exceed the water quality 
standards in 6 NYCRR Part 703 at least one of the three groundwater wells within the yard area.
Presumably the groundwater well S-W-3 is upgradient of the groundwater wells S-W-1 and S-W-2.  Five 
of the metals in groundwater from the well S-W-3, which is presumed to be the upgradient well at the 
AOC, exceeded the water quality standards, whereas, nine of the metals in the downgradient groundwater 



Site Investigation Report - DRAFT Page 35
Brownfields Assessment Demonstration Pilot – 5/16/06 #22026
South Troy Brownfields, Troy, New York
© 2006, Sterling Environmental Engineering, P.C.

from the well S-W-1 and ten of the metals in the groundwater from the well S-W-2.

4.6.2.2 Alamo

The results of the laboratory analyses for Metals for the wells within the Alamo AOC are summarized in 
Table 4.6.2 Results for Metals Analyses on Groundwater Samples from the Rensselaer Iron Works AOC 
and the Alamo AOC.  Twelve Metals appear to exceed the water quality standards in 6 NYCRR Part 703 
at the groundwater well at the Alamo.  Selenium was the only metal for which the concentration in the 
groundwater did not exceed the water quality standard.

4.6.3 Volatile Organic Compounds

The samples where a VOC analysis was performed where subjected to U.S.EPA Contract Laboratory 
Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration OLM0 4.2 for the 
parameters known as Volatile Organic Compounds (VOCs).

4.6.3.1 Alamo

The results of the laboratory analyses for Volatile Organic Compounds for the well at the Alamo AOC are 
summarized in Table 4.6.3 Results for Volatile Organic Compounds Analyses on Groundwater Samples 
from the Alamo AOC.  None were detected although the Detection Limit for Benzene is higher than the 
Recommended Cleanup Objective.

4.7 Hudson River Sediments Pertaining to the Rensselaer Iron Works AOC

Three samples of sediment were obtained from the Hudson River Sediment with the assistance of the
Troy Fire Department in their boat.  Sample S-U-Y8 was obtained west of the barge that was tied up to 
the bulkhead approximately in the center of the western boundary of the Rensselaer Iron Work AOC.
Sample S-U-14 was obtained west of the center of the property that is located north of the Poesten Kill at 
a point that is approximately 300 feet north of the mouth of the Poesten Kill.   Sample S-U-Y15 was 
obtained west of the northern boundary of the property that is located north of the Poesten Kill at a point
that is approximately 600 feet north of the mouth of the Poesten Kill. 

4.7.1 Semi-volatile Organic Compounds

The results of the laboratory analyses of the samples of the river sediments for SVOCs for three locations 
within the Hudson River are summarized in Table 4.7.1 Hudson River Sediments, Semi-Volatile Organic 
Compounds (SVOCs).  All three locations have SVOCs in excess of their corresponding recommended 
soil cleanup objective.  All three locations have the same four SVOCs that exceed their recommended soil 
cleanup objectives.

None of the three locations have Total SVOCs concentrations that exceed the recommended soil cleanup 
objective of 50 ppm Total SVOCs.

4.7.2 PCBs

The results of the laboratory analyses of the samples of the river sediments for PCBs for the three 
locations within the Hudson River are summarized in Table 4.7.2 Hudson River Sediments,
Polychlorinated Biphenyls (PCBs).  None of the three locations have samples where PCBs exceed the 
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recommended soil cleanup objective.

4.7.3 Metals

The results of the laboratory analyses for metals for the river sediments for Metals for the three locations 
within the Hudson River are summarized in Table 4.7.3 Hudson River Sediments, Metals.  Eight metals 
(Beryllium, Chromium, Copper, Nickel, Selenium, Thallium, Zinc and Mercury) exceed the
recommended soil cleanup objectives at one or more locations within the Hudson River Sediment.
However, the exceedances are generally less than a power of ten more than the corresponding
recommended cleanup objective or less.

4.8 Subsurface Patch of No. 6 Fuel Oil at the Alamo

During the surface soil sampling field effort at the Alamo AOC on November 16, 2004, a dark material 
was discovered below grade on a portion of the Alamo Area of Concern (AOC) in South Troy.  When an 
attempt was made to collect the soil sample designated A-S-3 from a location that is on the west side and 
adjacent to the concrete wall that is a major feature of the AOC site.  The location was approximately 
South of the only entrance to the Alamo AOC at a location where the exterior of the concrete wall is 
stained with a black material.  The first location excavated with a hand shovel was sandy from 0-4 inches 
deep, at which point a dark solid material (the material) was encountered.  The material could be 
separated in small portions (about 1 inch in diameter) with considerable effort using a "spud", which is a 
metal bar about five feet in length having a chisel point.  However, only the top surface of the material 
was non-cohesive, similar to gravel.  Slightly below the top layer, the material was malleable, behaving 
cohesively.  This material was difficult to penetrate and pry up with the “spud”. With significant effort, 
the spud penetrated approximately 2 inches into the material.  The material was screened with the PID 
and produced a reading of 3.3 ppm when the tip of the PID was extended into the hole created by the 
chisel point of the “spud”.

On November 17, 2004 the extent of the material was investigated.  Although the material was thin and 
appeared to be mixed with the surrounding soil at what appeared to be the boundary, the material 
appeared to extend approximately 33 feet north and about 29 feet to the south of the stain on the concrete 
wall, and seemed to extend to the road to the west.  The material was encountered at a depth of 1.3 feet at 
the northern boundary and 1.0 foot at the southern boundary.  In most instances, the material was found at 
increasing depths as the distance from the stain on the wall increased.  These limits are estimates because
the material was thin and heterogeously mixed with surrounding soil at the boundaries.

4.9 Perlite Investigation at the Rensselaer Iron Works AOC

The analysis report from Fibers I.D. Inc on the gray and white dust stated that the sample from the trench 
was 95% Perlite and the sample from the maintenance building floor was 85% Perlite.  As the latter was 
5% Cellulose, this Cellulose content may explain the gray color of the material from this location.

5.0 BASELINE RISK ASSESSMENT

Contaminants in various media at the Rensselaer Iron Works AOC were evaluated in a Baseline Human 
Health Risk Assessment for potential health threats to the following receptors:

• Current off-site residents 
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• Current on-site workers
• Current on-site visitors (including trespassers)
• Future off-site residents
• Future on-site workers
• Future on-site visitors (including trespassers)
• Future on-site residents

Groundwater does not pose any exposure pathways of significance because municipal water is supplied to 
the entire City including the AOC, the groundwater gradient is toward the adjacent Hudson River, and 
there is no possibility of supply wells on-site.  The sediment does not pose any exposure pathways of 
significance because there is no discernible impact of the AOC on the adjacent sediments.  The only 
credible exposure pathways concern contaminated soil.  With regards to the soil, off-site residents are not 
exposed because no volatile contamination exists, the contaminant levels are low, and the closest
residences are at least 500 feet away from the AOC.

Current and future on-site workers and current and future on-site visitors may be exposed to particulates 
via inhalation such that the Permissible Exposure Limits (PELs) could be exceeded for metals, SVOCs 
and PCBs.  They may ingest harmful amounts if they do not wash their hands before eating or they are 
young children.  Likewise exposure routes via dermal contact are possible.  All of these exposure routes 
would be greatest during excavation activities conducted at the AOC.

Future on-site residents would have all the above exposures and additional potential ingestion exposure 
via gardens and soil abrasion or contact intensive recreational activity.

The potential exposures through ingestion have been modeled in the process that established the 
Recommended Cleanup Objectives in the NYSDEC TAGM 4046.  Therefore, the potential exposures via 
ingestion of soil have been factored into these Recommended Cleanup Objectives.

The potential exposures through dermal contact and inhalation will be prevented for on-site workers and 
visitors, and future on-site workers and visitors by appropriate personal protective equipment and 
monitoring during on-site excavation activities.  The exposure of future on-site residents to the 
contaminants through the various exposure pathways will be prevented by either preventing residences 
from being established at the AOC or through engineering and institutional controls that will mitigate the 
exposure pathways.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The objective of this section is to present the conclusions and recommendations of the remedial
investigation study.  These conclusions and recommendations are presented in the geologic and
hydrogeologic context of the site and based upon the physical and chemical impact information that was 
determined by previous studies and in the course of the investigation.

6.1 Conclusions for Site Background Samples for Metals

All of the measured metal concentrations at the two background soil locations are within Eastern USA or 
New York State ranges.
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6.2 Conclusions for the Rensselaer Iron Works AOC

6.2.1 Background Regarding the Site

The Rensselaer Iron Works AOC is located along the east shores of the Hudson River and the south shore 
of the Poesten Kill.  The AOC is bounded on the south by Madison Street and on the east by railroad 
tracks.  The site is reportedly approximately 5.7 acres in size and contains two major buildings, the former 
foundry and the maintenance building, has a small area of railroad siding, and has a large yard area where 
a scrap metal transfer station operates and loads barges that tie up to the bulkhead along the Hudson 
River.

6.2.2 Physical Characteristics of Site

The site has an accumulation of materials from the previous historical and present uses of the site.  Old 
structures and items exist on site from the indicated uses:

Foundry:
Foundry building including: furnace area, blowers, processing areas.
Hudson Deepwater Development office and maintenance building.

Roofing Company:
Steel 55-gallon drums containing asphalt, truck tanker containing asphalt.

Scolite: Insulated Concrete:
Bags of Perlite, piles and loose Perlite, mixing conveyors and machinery.

Miscellaneous maintenance:
Used cars, miscellaneous parts, miscellaneous containers and spray cans.

Lumber processing:
Used equipment, timber logs, wood pieces.

Scrap metal transfer station:
Scrap metal pieces, river sediment from recovering pieces of scrap metal dropped in Hudson River, 
Above-Ground Storage Tank (AST) for fuel oil, equipment in use, maintenance items.

These structures and items provide evidence of possible exceedances of the recommended cleanup 
objectives and represent a potential cost in the long-term use of the site with regards to the cost of proper 
physical removal.

6.2.3 Nature and Extent of Impacts 

6.2.3.1 Soils

Individual SVOCs exceed the recommended soil cleanup objectives in the surface of the rail siding area, 
throughout the foundry building surface, and throughout the top two feet of the yard area.  As depth 
increases in the yard area, fewer individual SVOCs exceed the recommended soil cleanup objectives.

Total SVOCs exceed the recommended soil cleanup objectives in the surface of the rail siding area, at 
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seven of eight locations in the foundry building surface, and at five of the twenty-eight locations in the 
yard area.  As depth increases in the yard area, fewer Total SVOCs exceed the recommended soil cleanup 
objectives, with the exception of S-U-Y9 and S-U-Y13.

Total PCBs do not exceed the recommended soil cleanup objective of 1.0 ppm in the surface of the rail 
siding area.  Total PCBs do exceed the recommended soil cleanup objective of 1 ppm in the following 
locations of the yard area: 

S-S-Y4 0 to 0.5 ft. 1.1 ppm
S-S-Y4 0.5 to 1.0 ft 1.0 ppm
S-S-Y6 0 to 0.5 ft 5.4 ppm
S-S-Y6 1.0 to 1.5 ft 1.1 ppm
S-U-Y7 0 to 0.5 ft 1.5 ppm
S-U-Y13 0 to 0.5 ft 2.9 ppm
S-B-2 0 to 0.5 ft 9.8 ppm
S-B-3 0 to 0.5 ft 6.5 ppm
S-B-5 0 to 0.5 ft 1.1 ppm
S-W-1 0 to 0.5 ft 8.4 ppm
S-W-2 0 to 0.5 ft 4.4 ppm

As depth increases in the yard area, Total PCBs do not exceed the recommended soil cleanup objective of 
10.0 ppm below 2 feet.

Individual metals exceed the recommended cleanup objectives in the surface of the rail siding area, at 
seven of eight locations in the foundry building surface, and throughout the top two feet of the yard area.
As depth increases in the yard area, fewer individual metals exceed the recommended soil cleanup 
objectives.  Lead concentrations generally decrease with depth and do not exceed the recommended 
cleanup objectives below 6 feet.

6.2.3.2 Groundwater

For five (5) Semi-VOCs the apparent detection limits are higher than the relevant water quality standards, 
so it not possible to determine if the compounds were present in the samples at higher than the water 
quality standards.

Ten Metals, Antimony, Arsenic, Beryllium, Cadmium, Chromium, Copper, Lead, Nickel, Thallium, and 
Mercury, appear to exceed the water quality standards in 6 NYCRR Part 703 at least one of the three 
groundwater wells within the yard area though the analyses were performed on unf iltered samples.  Five 
of the metals in groundwater from the well S-W-3, which is presumed to be the upgradient well at the 
AOC, exceeded the water quality standards, whereas, nine of the metals in the groundwater from the well 
S-W-1 and ten of the metals in the groundwater from the well S-W-2, exceed the 6 NYCRR Part 703.

6.2.3.3 Sediments

All three sediment locations have individual SVOCs exceeding the recommended soil cleanup objective.
All three locations have the same four SVOCs that exceed their recommended soil cleanup objectives.

None of the three locations have Total SVOCs concentrations that exceed the recommended soil cleanup 
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objective of 50 ppm Total SVOCs.

None of the three locations have samples where PCBs exceed the recommended soil cleanup objective.

Eight metals (Beryllium, Chromium, Copper, Nickel, Selenium, Thallium, Zinc and Mercury) exceed the 
recommended soil cleanup objectives at one or more locations within the Hudson River Sediment.
However, the exceedances are generally less than a power of ten more than the corresponding
recommended cleanup objective or less.

Sediments which adhere to scrap metal pieces that have fallen into the Hudson River adjacent to the 
bulkhead and are subsequently recovered do not appear to be a likely source of exceedances of the 
recommended cleanup objectives at the Rensselaer Iron Works AOC.

6.2.3.4 Perlite

Perlite was found in a trench north of the foundry building and on the maintenance building floor.  The 
Perlite is a fine dust and can be an irritant if inhaled.  The Perlite should be cleaned up from its locations 
in a manner that does not expose the workers to the Perlite inhalation.

6.3 Risk Assessment for the Rensselaer Iron Works AOC

The risks at the Rensselaer Iron Works are posed by the contaminated soil, the contaminated
groundwater, and the Perlite.

The contaminated soil poses a risk from direct contact, ingestion of soil, and inhalation of fugitive 
emissions.

Direct contact poses a risk to workers and anyone visiting the site.  The fencing and the operation of the 
scrap metal facility ensures that casual visitors are low in number.   However, the risk posed by direct 
contact limits the site to commercial/industrial uses.

Ingestion of the soil is primarily a risk if residents were to bring children to the site or were to grow food 
crops at the site.  The likelihood appears low of residents bringing young children to the site in the site's 
present condition and management.  Older children, especially teenagers, could conceivably spend time at 
the facility, but they would be discouraged by the scrap metal facility operators from entering the yard 
area.  The foundry building is vulnerable to unauthorized entry by children or adults.

Inhalation of fugitive emissions primarily poses a risk to on-site workers, although fugitive emissions of 
enough concentration could reach residential areas.

The contaminated groundwater poses a risk to anyone ingesting groundwater and to the Hudson River.
The area is served by municipal water supplied by the City of Troy.  The site is on the east shore of the 
Hudson River so there is no property upon which a groundwater extraction well could be located to 
intercept the groundwater from the site before it enters the Hudson River.  With regards to the impact on 
the Hudson River, the flows past the site at an annual average rate of 7,750 cubic feet per second based on 
the years 1947 to 2003.  This converts to an annual average rate of 83 million gallons per day.  This rate 
of flow must necessarily greatly dilute the flow of groundwater from the Rensselaer Iron Works AOC.

The Perlite poses a risk of lung irritation to on-site workers from fugitive emissions.
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6.4 Recommendations for the Rensselaer Iron Works AOC

The SVOC and metals concentrations, particularly the lead concentrations in the Foundry Building 
represent a risk of human health exposure via direct ingestion and dust inhalation.  The City is planning to 
raise the floor of this building during the redevelopment of this site.  Careful placement of fill while 
protecting the workers and capping with a poured concrete slab would create a cover that will seal these 
contaminants below the cap, thereby minimizing human exposure.

The SVOC, PCB and metal concentrations in the yard area represent a risk of human exposure via direct
ingestion, dust inhalation and dermal contact.  The City is planning to raise the ground elevation during 
the redevelopment of this site.  Careful placement of fill while protecting the workers and capping with 
vegetated areas, asphalt parking areas and roadways, poured concrete sidewalks, and an amphitheater 
would create a cover that will seal these contaminants below the cap, thereby preventing human exposure.

The Perlite should be vacuumed from the locations where it is found using HEPA vacuums and
appropriate barriers to prevent inhalation of the dust by workers or visitors.

6.5 Conclusions for the Alamo

6.5.1 Site Background

The Alamo AOC is located in the northeast corner of the intersection of Main Street and the Industrial 
Park Road.  The site is reportedly 1.51 acres in size, is ringed by a concrete wall, a tank pad from a former 
fuel oil tank, and contains a boiler building attached to the wall.

6.5.2 Physical Characteristics of Site

The Alamo AOC was a former area of a steel slag manufacturing facility that may have resulted in the 
deposition of slag and coal gasification waste.  Subsequently, the Alamo AOC contained a fuel oil tank 
storage area from which the AST has been removed for decades.  The site is presently used for 
composting and special material handling, such as waste propane tanks and waste latex paint.

6.5.3 Nature and Extent of Impacts 

6.5.3.1 Surface Soils

One to six SVOCs exceed the recommended soil cleanup objectives in the surface of the Alamo.  As 
depth increases, fewer individual SVOCs exceed the recommended soil cleanup objectives.  Between two 
to four SVOC compounds appear to exceed their recommended soil cleanup objective in the all the 
samples below 2 feet depth, however, some of the exceedances may be caused by the fact that the method 
detection level exceeds the recommended cleanup objective.  These results may indicate that the SVOC 
concentrations exceed the recommended soil cleanup objectives throughout the region below the 2 feet 
depth.

Only one of the six locations, A-S-2 at 1.0-1.5 feet depth, exceeds the recommended soil cleanup 
objective of 50 ppm Total SVOCs above the 2 feet depth.  As depth increases in the Alamo AOC, no 
locations exceed the Total SVOCs recommended cleanup objectives in the region below 2 feet depth.

Individual metals exceed the recommended cleanup objectives in the top two feet at six of six locations at 
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the Alamo AOC area.  As depth increases the Alamo, similar numbers of individual metals exceed the 
recommended soil cleanup objectives.

The two samples were selected for further analysis at the Alamo AOC because they exhibited petroleum 
odors when recovered from the split spoon sample.  The results for the analyses of A-W-1-16-18 (Depth 
16 – 18 Feet) and A-B-2-12-16 (Depth 12 – 16 Feet) indicate that the closest match of the resolved and 
unresolved hydrocarbon peaks between the laboratory’s library and the sample extracts is with  #6 fuel 
oil.  The samples appear to be more weathered than the laboratory standard #6 fuel due to the lack of 
resolved compound peaks.

6.5.3.2 Groundwater

Five Semi-VOCs appear to exceed the water quality standards in 6 NYCRR Part 703 at the groundwater 
well at the Alamo.  The apparent detection limits are higher than the relevant water quality standards, so it 
not possible to determine if the compounds were present in the samples at higher than the water quality 
standards.

Twelve Metals appear to exceed the water quality standards in 6 NYCRR Part 703 at the groundwater 
well at the Alamo.  Selenium was the only metal for which the concentration in the groundwater did not 
exceed the water quality standard.

6.5.3.3 No. 6 Fuel Oil Patch

A dark material that appears to be No. 6 Fuel Oil is located below grade on a portion of the Alamo Area 
of Concern (AOC) that is located on the west side and adjacent to the concrete wall that is a major feature 
of the AOC site.  The location is approximately South of the only entrance to the Alamo AOC at a 
location where the exterior of the concrete wall is stained with a black material.  The thick hard material 
produced a PID reading of 3.3 ppm.

Although the material is thin and appears to be mixed with the surrounding soil at what appears to be the 
boundary, the material appears to extend approximately 33 feet north and about 29 feet to the south of the 
stain on the concrete wall, and seems to extend to the road to the west.  The material was encountered at a 
depth of 1.3 feet at the northern boundary and 1.0 foot at the southern boundary.  In most instances, the 
material was found at increasing depths as the distance from the stain on the wall increased.  These limits 
are estimates because the material was thin and heterogeneously mixed with surrounding soil at the 
boundaries.

6.5.3.4 AST

During the field sampling effort an aboveground storage tank (AST) was discovered at the Alamo.  This 
AST is immediately north of the boiler building that is located west of the southwest corner of the 
concrete wall that is a major feature at the site.

The AST has an uncovered hole on the top at the north end of the tank.  This hole is approximately 4 to 6 
inches in diameter.  The steel tank is approximately 5 feet 3 inches in diameter and approximately 19 feet 
long and contains a dark fluid approximately two (2) feet deep in the center that has a petroleum odor.

The exterior of the tank appeared to be slightly rusted, with no observed holes caused by damage or 
corrosion.  The tank is elevated on saddles, so the majority of the tank is visible.  No stains were noticed 



Site Investigation Report - DRAFT Page 44
Brownfields Assessment Demonstration Pilot – 5/16/06 #22026
South Troy Brownfields, Troy, New York
© 2006, Sterling Environmental Engineering, P.C.

on the ground beneath or in the vicinity of the tank.  The total available capacity of this tank is 
approximately 3,080 gallons.

6.6 Recommendations for the Alamo

The SVOC and metals concentrations at the Alamo AOC represent a risk of human health exposure via 
direct ingestion and dust inhalation.

Serious consideration should be given to excavating and removing for disposal the patch of No. 6 Fuel 
Oil, as it is a pure product release to the environment.

The presence of the SVOC exceedances, the patch of No. 6 Fuel Oil, and the metal exceedances
demonstrate that the Alamo AOC has issues that will affect site redevelopment.  The sampling locations 
appear insufficient to reach a high degree of confidence that all of the issues have been sufficiently 
characterized.

A supplemental SAMP should be prepared to expand the geographic distribution of sampling to ensure 
that the entire property has been sufficiently characterized.

The AST should have its contents pumped out and sent for proper disposal and the tank should be cleaned 
and disposed of properly.  Closure information should be submitted to the NYSDEC as part of the closure 
process.
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