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1.0 INTRODUCTION

This report presents the resuits of a remedial investigation at the General Instrument
site in Sherburne, New York. The report is presented in seven chapters. Chapter 1 presents
the site history and reviews previous work performed at the site. Chapter 2 discusses the
preliminary conceptual model developed before the investigation began, and describes the tasks
and methods which were implemented during the investigation. Chapter 3 describes the
environmental setting (i.e, ecology, geology, hydrogeology) at the site. Chapter 4 presents the
resuits of the field work and laboratory analysis. It is divided info two sections: the first part
of Chapter 4 introduces t_he dala, and the second part relates the data to the individual tasks
described in the work plan. Chapter 5 identifies confirmed sources of contamination and
discusses their transport and fate. Chapter 6 presenis the results of the risk assessment, and

Chapter 7 summarizes the results of the investigation.

1.1 Site History

in 1983, General Instrument Corporation impiemented a plan to close their
manufacturing and plating facility in Sherburne, New York. A closure plan consistent with
RCRA regulations for decommissioning the plant was submitted to the New York State
Department of Environmental Conservation (NYSDEC) in September 1984 and approved in
October 1984. A copy of the "Engineering Report for Plant Closure” is found in Appendix M,

During plant closure, the presence of hazardous material on site required
decontamination of the buildings and decommissioning of the manufacturing processes that used
hazardous materials. On-site areas of possible environmental contamination were identified

using the following criteria:

Discolored soil

Reported spill areas

Known waste storage areas

Odor

Recorded areas of waste deposits

® ap op

Following a screening process, possible sources of on-site contamination were conciuded
to be: (1) underground tanks: (2) contaminated soil along the west and south side of the
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property; and (3) contaminated soil in a section of a creek that runs through the property.
Underground tanks were filled or removed, contaminated soils were excavaled and disposed off

site, and the creek was excavated and enciosed in a culvert.

A groundwater investigation was initiated in 1985 because of the detected contamination
in the soil. A monthly sampiing plan was implemented, during which monitoring wells were
sampled between January 1985 and September 1986. The monthly groundwater sampling
program revealed moderate but consistent concentrations of halogenated hydrocarbons and
cyanide in the groundwater (Exhibit 9, Appendix K). As a result of the persistent groundwater
problem, the General Instrument site was classified, in Consent Order #A701578810 (a copy
of the consent order is found in Appendix J), an inactive hazardous waste site (Site #70901).
In compliance with the consent order, Stearns & Wheler of Cazenovia, New York, was retained
by General Instrument Corporation to prepare and execute a Remedial Investigation and

Feasibility Study (RI/FS) at the site.

As part of the RI/FS, additional monitoring wells were installed, and soil and
groundwater sampies were collected. The objective of this Remedial Investigation was o
evaluate the extent, source and fate of the remaining contamination in the soil and groundwater
at the site, and to identify any populations potentially at risk.

1.2 Purpose of Report

The purpose of this report is to provide the results of the Remedial Investigation at the
General Instrument site on TACO Street in Sherburne, New York. This report summarizes the
results of the site characterization investigation and describes the geology and hydrogeology at
the site. Because hazardous substances have been detected in the soit and groundwater on the site
and have been found in monitoring wells off site, this report discusses the source, extent,
transport and fate of these contaminants. Populations at risk are identified and a baseline risk
assessment is aiso presented.

1.3  BIFS Process

The basic components of the RI/FS process were formulated by the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) of 1980, generally known
as Superfund. Superfund procedures were modified slightly in the Superfund Amendments and

1-2
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Reauthorization Act (SARA) of 1986; however, the basic components of the RI/FS process
remained the same. The purpose of the Rl is to characterize the site and identify the source,
extent, transport and fate of contamination. It is also through the Ri that treatability screening
is conducted and data are collected for the Feasibility Study. The FS is the mechanism for
developing remedial technology and cleaning up the site. The guidelines for conducting the RI/FS
(and used in this study) were those published in "Guidance for Conducting Remedial
Investigation and Feasibility Studies Under CERCLA", EPA/540/G-89/004, OSWER Directive
9355.3-01, Interim Final, October 1988. The “"Compendium of Superfund Field Operation
Method", EPA/540/P-87/001, OSWER Directive 9355.0-14, December 1987, was also

consulted for methodology.

These guidance documents emphasize that the RI/FS is an iterative process. Data
collected during the Rl is used to develop and screen remedial alternatives, which alternately
may dictate additional data needs. This interactive feedback approach, called for in a phased
RIFS, tacilitates scoping the investigation and encourages the identification of key data needs
early in the process which ensures that later data collection is directed toward providing the

information needed to select a remedial alternative.

Regarding the usability of existing data, the guidance documents state that "Regardless of
the origin and quality of existing data, they typically are useful in constructing hypotheses
concerning the nature and extent of contamination.” (page 2-7, OSWER Directive 9355.3-01).
In the spirit of the guidance document, Stearns & Wheler utilized data collected prior to the
initiation of the RIFFS as an auxiliary source of data needed for temporal control. The quality of
these earlier data was scrutinized and, where appropriate, these data were eliminated or only

gppropriate data were used.

At the TACO site, the combination of previously-collected data and the sampling conducted
by Stearns & Wheler as part of the RI provides an understanding of the environmental impact
and potential risk associated with contamination at the site.
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1.4

Site Background
1.4.1  Site Description

The site is located on TACO Street in Sherburne, New York (Figure 1A}). The
Village of Sherburne is situated in the Town of Sherburne, Chenango County,

approximately 28 miles south of Utica.

The 5.5-acre site is located approximately 250 feet west of Route 12 and
1,300 feet north of Route 80 (Figure 1B). The site borders agricultural fields on the
west, residential and light commercial property on the east and south, and a bulk
petroieum storage facility on the north. Property boundaries are delineated by a chain

Hink fence around the main plant. There is a small parcel of property which borders

Route 12 that is not fenced.

The facility consists of the following buildings: a 75,000 square foot main
building previously used for manufacturing, warehousing and administration; a
4,900 square foot plating buiiding used for applying metal plating material and for
degreasing; a 1,600 square foot garage used as a maintenance shop; and a 2,800 square
foot wooden shed used to store machinery and material (Figure 2; a surveyed map is
included in Plate 1). The parking lot on the eastern side of the main building is paved
with asphalt paving, and there is a small concrete pad south of the wooden shed. The
remainder of the site (and the majority of ground surface) is open, grass-covered space.
A two-acre field at the south side of the property (South Field) is currently grass
covered; however, there are open patches in the grass where coarse gravel fill canbe
seen. Additionally, there are old concrete slabs and shallow foundations in the South
Field, probably remnants of old sheds and outbuildings.

A stream, Potash Creek, roughly follows the route of the abandoned Chenango
Canal, which runs from north to south across the eastern side of the property
(Figure 3).  Prior to plant closure, the portion of the creek which crossed the northern
half of the property was enclosed in an underground culvert. During closure, the
remaining portion of the creek was also enclosed in an underground culvert. The seclion
of the creek enclosed during closure extends approximately from the socuth end of the
main building, across the South Field, to a drainage ditch adjacent 1o the railroad tracks.

1-4
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1.4.2  Gite Developmep}

in 1947, the parcel of property was improved for manufacturing by the
Technical Appliance Corporation of America (TACO). Initially, they manufactured
kitchen equipment, but soon began to manufacture antennas. In 1962, Jerrold
Electronic Corporation purchased the plant and renamed it R.F. Systems. General
Instrument purchased the facility in 1968, and at first operated the site as R.F.
Systems, a Division of General Instrument Corporation. Later, they operated the tacility
under the name “General Instrument®.

From 1947 until plant operations ended in 1983, the plant was involved with
developing, designing, manufacturing and testing aluminum antennas, remote control
devices for televisions, and other types of elecironic equipment. Production activities
were supported by a fabrication shop, paint shop, degreasing apparatus, a metals plating
facility (which Included an analytical laboratory}, and equipment for a treatment
process that cleans antennas and other aluminum products and adds a protective gold
coating to their surface; this trademarked process is called the Aloding™ process.

Other processes employed at the plant included metal etching with chromic acid
and degreasing with halogenated soivents.

1.4.3  Facility Ciosure

In 1983, General Instrument Corporation implemented a plan to close the
Sherburne facility. A closure plan for decommissioning the plant, consistent with RCRA
guidelines, was submitted to the NYSDEC in September 1984 and approved in October
1984.

1.4.4  Consent Order

in 1989, aNYSDEC Consent Order #A701578810 (attached as Appendix J )
classified the General Instrument TACO Street plant, 2 "Class 2" inactive hazardous
wasle site (#709010) and ordered General Instrument (the respondent) to conduct an
RI/FS at the site. The consent order alleged that hazardous substances were discharged to
soils and groundwater at the site. The hazardous substances are
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trans-1,2-dichloroethene, 1,1,1-trichloroethane, chloroform, trichloroethane,
1,1-dichloroethane, carbon tetrachloride, methylene chloride, chlorobenzene, toluene,
benzene, 1,1,2-trichioroethene, tetrachloroethene, vinyl chloride, xylene, ethyl
benzene, trichlorofluoromethane, and 1,1,2,2-tetrachloroethane. Al the compounds
listed above are voiatile organic compounds (VOCs).

In addition, the consent order required that General !nstrument: (1) identify
on-site and off-site contamination; (2) determine the remedial program that is
technologically feasible and practical that will mitigate and eliminate to the maximum
extent possible any present or potential threat to the environment and to human health;
(3) submit to the Department all data within its provision; (4) solicit public comment.

1.4.5  Previous Investigationg

There is very litlie data available from the site prior to the implementation of
the closure plan in 1984, It is known that OSHA collected samples relating to worker
safety while the plant was still in operation. An engineering report on metal
concentrations in the sanitary sewer effluent was conducted by an independent
consuitant, and the USEPA also conducted an investigation of metals in sewer efiluent at
the site. These previous reports deal with occupational safety and possible releases to
the village sewer treatment system. The data they may coniain do not affect the nature of
this investigation; subsequently, they have not been reviewed as part of this report.

in November 1983, a sampling plan was compiled by Joseph Colletti, P.E., and
William D. Carter, Ph.D., which outlined quality assurance and quality contral,
personne! protection, and the sampling locations for the investigation. Soil samples
were collected from Potash Creek surface water and a well in the plant, and soliid waste
samples were collected from industrial equipment and storage areas.

In September 1584, Joseph Colletti submitted an “"Engineering Report for
Plant closure™. The report outlined a plan for the decommissioning of the plant, tho
removal of industrial equipment, the decontamination of any affected surfaces, and
testing for environmental releases in areas of suspected contamination. A full copy of
the report is found in Appendix M.
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Eight specific areas that required decontamination and cleaning were:

The hazardous material storage shed
The exterior faces of building walls.

a  The plating room

b.  The vapor degreasing room

c. A chemical laboratory

d. A 5,000-gaillon underground settling tank
e. A paint shop

f.  The Alodine™ booth

g

h.

The "Engineering Report for Plant Closure" compiled a fist of potential
contaminants on the site. The list is based on knowledge of the common components of the
plating, painting, Alodine and degreasing processes. It includes, but is not fimited to:

Plating Process
Ammonium chloride Heavy metals:
Zinc chioride Manganese
Chromic acid Iron
Phosphoric acid Silver
Sulfuric acid Titanium
Hydrogen fluoride Cadmium
Nitric acid Chromium
Caustic soda Copper
Muriatic acid Lead
Smut remover Mercury
1,1,1-trichloroethane (TCA) Zinc
Miscellaneous chlorinated hydrocarbons Aluminum
Cyanide

Painting Shop
Paint thinners Alkylamine
Toluene diisocyanate Formaldehyde
Naptha Lactol spirits
Xylol Ether ester
Red lead Aliphatic petroleum distillates
Lead chromate Acetyl acetone
Toluol Ethyl acetate
Methyl isobutyl ketone Methy! ethyl ketone
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Alodine Process
Hydrofluoric acid
Potassium ferricyanide
Caustic potash

Alkali pyrophosphate
Sodium gluconate

Yapor Degreasing Process

1.1,1-trichlorcethene (TCA)

Chiorinated solvents

Isopropanol
Glycol solvent
Organic dye
Bisulfite

In addition, eight areas were identified as suspected areas of contamination. The

areas are.

Above ground

DN B WN

Appendix K).

Below ground

Waste drum storage area {northeast corner of property).

Surface soil adjacent Alodine booth (south end of building, west side).

Cld Potash Creek bed {east side of South Field).

Surface soil adjacent paint shop (north end of building, west side).
Storage shed (east property boundary).

Hazardous material storage shed (east property boundary; see Exhibit 2a,

1. 5,000-gallon buried settling tank {below boifer room}
2. Buried Alodine setlling tank (east side of main building).

1.4.6  Results of Sampling investigations During Closure

fn March 1985, a “Report on Sampling Investigation® was prepared by Joseph
Colletti, P.E., and William D. Carter, Ph.D. {attached as Appendix L). Upon reviewing
these data, soil samples containing some degree of inorganic contamination were
ientified, including the following heavy metals: cadmium, chromium, mercury, silver
and lead. Copper and zinc were also identified at levels above background, but were not
considered a serious problem because of their fow toxicity. In addition, some soils
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displayed contamination with volatile organic compounds, especially in the areas west of
the loading dock at the north end of the main building.

Four water samples were analyzed for cyanide, metals and volatile organic
soivents. Cyanide was found in surface water in Potash Creek, and groundwater analysis
of existing water wells in the plant and one test pit that intercepted the water table
revealed high concentrations of aluminum, iron, lead, and volatile organic compounds in
excess of groundwater standards.

Although a groundwater monitoring program had not been part of the original
closure plan, the soil and water contamination identified during the sampling
investigation led General Instrument to initiate an investigation of groundwater quality
at the site.

in March of 1985, a closure plan addendum was submitted to NYSDEC,
describing monitoring wells that had been installed at each of the four corners of the
property (Well Nos. 1 through 4). These wells were installed for the purposes of
identifying site stratigraphy and determining groundwater flow direction and quality.
initial results from the first phase of the groundwater monitoring program are
contained in a report submitted by Joseph Colletti, P.E., February 1985, entitled
"Subsurface Investigation, General Instrument Corporation, TACO Road Plant”. The fuil
report is found in Appendix K.1. Volatile organic compounds and their detected
concentrations are shown in Table 1.1.

JABLE 1.1

SUMMARY OF VOLATILE COMPOUNDS DETECTED
DURING INITIAL SUBSURFACE INVESTIGATION

March 1985
(ng/1)
Methylene chioride 1 1 1 <1
1,1-dichloroethane <1 51 <1 6
1.2-dichloroethene <1 33 2 37
1.1,1-trichloroethane 6 29 <1 12
Trichloroethene 1 9 6 44
1,1,2-trichlorgethane <1 2 <1 <1
Tetrachloroethene 5 1 <1 <1
1-9
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The hydraulic gradient couid not be accurately determined using the four wells,
so in July of 1985, six piezometers were added, five in a field to the west and
downgradient of the site andone to the east and upgradient. Mapping based on these ten
points confirmed a generally westward groundwater flow. Later in 1985, five additional
wells were added: No. 5 in April, and Nos. 6 through 9 in June. A monthly sampling and
analysis program was implemented from January 1985 to September 1986. Data from
the monthly groundwater sampling program are presented in Appendix K,

In February 1987, Joseph Colletti prepared the "Assessment Report for Plant
Closure™. The report summarized, assessed and referenced pertinent information
regarding environmental contamination from all previous reports. Although the report
acknowledged the presance of groundwater contamination, it suggested that both metal
and volatile organic compound contamination were derived from an off-site/upgradient
source. it asserted that the groundwater flow regime was being driven by a ponding
phenomena on Potash Creek and traveled a preferred pathway along the oid Chenango

Canal.

Several conclusions were developed in the "Assessment Report for Plant
Closure™ (February 1987) that were based on data coliected through 1986. The report
was reviewed by NYSDEC, and in September 1987, the NYSDEC responded with
recommendations for further study. Based on a review of the technical data, the
February 1987 report, and NYSDEC comments by Stearns & Wheler, the foliowing
summary of site conditions was developed:

- Soll sampling and analysis along the west properly boundary during
closure activities revealed high levels of chromium, cyanide, tead and
zinc. This soil was excavated and disposed of off site.

- High concentrations (including exceedances of groundwater guidance
values or standards) of the volatile oerganic compounds
tetrachloroethylene (PCE), trichloroethylene (TCE), and
1.1,1-trichloroethane (TCA) were found in Well Nos. 2,4,5, 6 and 8,
all located along the downgradient boundary of the property. An exception
to this general pattern is tetrachloroethylene (PCE), which was found in
its greatest concentration in Well No. 1, an upgradient weil,
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- Metals, in particular lead and chromium, were found in some of the
downgradient wells and in Well No. 7 near the center of the facility. In
addition, elevated metal concentrations were detected in Monitoring Well

No. 9 upgradient from the facility.

- Contaminants transported along Potash Creek and refuse dumped into the
old Chenango Canal may provide a source of and conduit for off-site
sources of contamination.

1.4.7  Existing Data QA/QC

Little information Is available on the QA/QC practices and protocols used to
acquire the dataused in all reports up to and including the 1987 assessment report.
Chain-of-custody forms are available, but in some cases these were improperly
maintained. There is no information on preservation procedures and transportation
protocol used in sample handling. There are no random duplicates of samples to test for
precision and representativeness. And there are no quality assurance audit samples to
test laboratory accuracy. There is, however, a reasonable approximation of
representativeness acquired from trip blanks that were used during sample collection
and an approximation of accuracy and matrix effects in reported matrix spike samples.
There is also a test of accuracy simply in the temporal nature of sampling design. A
review of groundwater results revealed consistency in both the compounds presaent and
in their relative concentrations with time. Data comparability was reasonably
maintained by the use of standard USEPA analytical laboratory protocol.

The NYSDEC noted that the labor'atory QA/QC used in analysis conducted prior 1o
1987 was inadequate. Because of these inadequacies, all existing data were only used in
hypothesis construction by Stearns & Wheler, as mandated in the RI/FS guidance
documents OSWER 93550-01. The directive states that, "Regardless of the origin and
quality of existing data, they typically are useful in constructing hypotheses concerning
the nature and extent of contamination.”

After our review of the existing data, we concluded that they were a reasonable
approximation of groundwater coniamination prior to 1987 and could bs used %
“construct hypotheses® regarding the nature and extent of contamination. We also
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concluded that the QAQC protocol used in collecting these data prevented their usage in
quantifying absolute contaminant concentrations, predicting contaminant fate, or
designing a remedial system.
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2.0 STUDY AREA INVESTIGATION

2.1 Conceptual Model

Based on existing data, previous reports, and site visits prior to the initiation of the
Remedial Investigation, Stearns & Wheler compiled a preliminary conceptual model of the site.
The conceptual mode! was presented by Stearns & Wheler in the RI/FS Work Plan. The Work
Plan was approved by the NYSDEC in August 1989, and site work commenced in October 198S.

The conceptual model was used as a basis for the invesﬁgations. the principal

components of which are presented below.

2.1.1  Site Hydrogeology

Previous workers had installed nine monitoring wells. Data collected from
these wells established that: (1) the site is underlain by a sand and gravel aquifer with
an average thickness of approximately 10 feet; (2) the aquifer is overlain by 2to 8
teet of natural silty soif or fill material; (3) the aquifer is underlain by silt and clay
up to 200 feet thick; and (4) groundwater level information suggested an eas! to west
flow direction, probably indicating discharge to the Chenango River, approximately
1,500 feet west of the facility.

2.1.2  Metals Contamination

Stearns & Wheler compiled the following concepiual model regarding metal
contamination at the site.

Metals may be found in high concenirations in both groundwater and soil
samples on the site, suggesting that the site itself contains the source of the metals
contamination. There was, however, conflicting evidence which suggested that the source
may be from off site.

Zinc, lead, and chromium contamination levels were found in soil samples
coliected from aiong the west wall of the main building during plant closure, but the soil
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in this area had been remediated. The nature and proximity of the contamination
suggested that on-site operations were the source of this contamination.

Monitoring Well No. 9, located off-site and upgradient, contained high levels of
metals, suggesting an off-site upgradient source of metals contamination. Monitoring
Well No. § contained cyanide above groundwater standards.

2.1.3 Yolatile Organic Compound Contamination

Stearns & Wheler compiled the following concepti:al model regarding volatile

organic contamination at the site.

Low concentrations of volatile organic compound may be present in on-site
monitoring wells and may be present in Potash Creek. VOC contamination may aiso be
present in the soil west of the building, at the north end, in the soil around the plating
building, and in the soil of the South Field. Given the fact that solvent use was
widespread at the facility, on-site sources were believed 1o be a possibility. Analytical
results from Well No. 1, however, did indicate the possibility of an off-site source.
Therefore, our conceptual modei was developed with the premise that there is sufficient
evidence to suggest the plating facility and the north end of the main building is a source
of organics contamination in soil and groundwater, but off-site possibilities should be

investigated.

2.1.4 Possible Off-Site Contamination Sources

The conceptual model established that there are possible off-site sources of
contamination that need to be considered:

- Potash Creek may have been used for disposal of waste liquids from an
industrial facility upstream from the site. It had been speculated (in
"Assessment Report for Plant Closure”, Appendix K) that Potash Creek
"ponds up®, at both its entrance to and exit from the culveri that runs
through the facility. M was suggested that this ponding may cause
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groundwater mounding and that contaminants may leave the stream bed and
migrate toward the facility due to this mounding.

A bulk storage facility located north of the site is a potential off-site source
of petroleum products.

- The Old Chenango Canal may be a source of, and preferred pathway for
contamination. It was suggested that refuse in the old canal bed may be
generating a ieachate which is entering on-site wells.

- The high metals concentrations in Weli No. 8, which is off-site and
upgradient, suggesis an off- site source east of the site.

2.1.5 Migration and Exposure Pathways

The conceptual model identified three possible exposure pathways that could
result in off-site health and environmental impact: (1) airborne transport; (2)
surface runoff; and (3) groundwater flow in the shallow aquifer,

Contamination may be leaving the site by airborne transport in the form of
metallic aerosol and organic vapors. In order to investigate the possible impact of
contaminant transport by the air route, surface soils outside the perimeter of the site
were sampled and analyzed. Of particular concern were the residential properties and
gardens on the east side of the property.

Surface runoff has the potential to carry residual surface contamination into
catch basins, which then run into Village sewers, onto residential property along the
east boundary, or into the railroad right-of-way to the west.  Given the known low
concentrations of surface contamination and the probable dilution of surface water
discharge, our conceptual model predicted limited impact by this route. Additionally,
combined sewers should run through treatment systems, which would reduce any
impact. Surface runoff onto residential property and the railroad right-of-way has the
potential to impact vegetation. The surface soil samples collected to evaluate the
potential for air fransport were also used as an indicator of impact by surface runoff.
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2,2

Groundwater is the most probable pathway for off-site migration. Two possible
routes of groundwater migration were identified and investigated in the Remedial
Investigation. The first route is the local groundwater flow to the west which is the most
likely pathway for contaminant migration. The exact direction and rate of westward
contaminant migration was investigated. A second pathway for groundwater migration
was suggested in the old canal bed that runs through the site. Detailed groundwater
elevation information was collected to confirm the relationship between site

hydrogeology and the canal bed.

Site. Investigation Pl

Sufficient data existed in previous reports lo compile a preliminary conceptual model.

However, to fully characterize the hydrogeology and source and fate of contaminants, additional
information was needed. This section details the site investigation plan, the rationale, and

methods of field investigation used to fully characterize the site.

2.2.1 Rationale

Previous investigations had confirmed a source of metal and volatile
contaminants on the TACO site. Cleanup as part of the plant closure appeared to have
removed and disposed of the source of the contamination, but the concentration of some
contaminants persisted in the groundwater. Off-site sources of the groundwater
contamination had been suggested but were never substantiated. The goals of this

Remedial Investigation are:

To identify sources of on-site contamination and to delineate between

on-site and off-site sources.
- To define site hydrogeclogy in terms of flow directions and flow rates.

To determine the lateral extent of on-site and off-site contamination by
sampling and analyzing surface soils, installing additional borings and
wells, and sampling and analyzing soils and groundwater both on and onf
site.
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- To investigate the health and environmental impacts of site contamination.

- To propose remediation alternatives and determine data needs for tuture

site work.

2.2.2 Site Investigation Tasks

Based on the conceptual model of the site, the following nine areas of concern
were targeted as potential locations and sources of contamination at the site:

- Chromium and cyanide in the vicinity of Well No. 5.

Tetrachlorosthane, ftrichloroethylene and 1,1,1-trichloroethane near the
west boundary of the property.

1.1,1-trichlorosthane and trichloroethylene near Well No. 7.

Potash Creek north of the site as a cause of groundwater mounding and a
source of tetrachloroethylene and 1,1,1-trichlorethane in Well No. 1.

- Potash Creek as a source of organics contamination across the property.

- Leachate coming from the old canal bed, reportedly used for refuse disposal.

- Metals contamination in upgradient Well No. 9.

- The north end of the main building, including the removed fue! tank and the
solvent disposal pit in the plating building.

- Potential off-site, upgradient source of hydrocarbon contamination.

The site investigation was divided into 12 tasks. Each task was designed to

address a facet of an identified potential source of contamination. All samples were tested
for all target compound-listed analytes. The full TCL list is presented in Table 2.1.
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SUPERFUND TARGET COMPOUND LIST (TCL) AND
CONTRACT-REQUIRED QUANTITATION LIMIT

—~—Parameter
1. Aluminum
2.  Antimony
3. Arsenic

4, Barium

5. Beryllium
6. Cadmium
7. Calcium
8. Chromium
9. Cobalt

10. Copper
11. lron

12. Llead

13. Magnesium
14. Manganese
15, Maercury
16. Nickel
17. Potassium
18. Selenium
19. Silver
20. Scdium
21. Thallium
22. Vanadium
23. Zinc

24. Cyanide

IABLE21

INORGANICS

Contract Required
Quantitation Level*
{ua/h

100
3
10
200
3

5

5000
10

5

25
100
5

5000
15
0.2
40

5000

10
5000
10
50
20
10

*Matrix: Groundwater. For soil matrix, multiply CRQL by 100.
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JABLE 2.1 (continued)

ORGANICS
Low Water

Volatiles* ug/l
1. Chioromethane 10
2. Bromomethane 10
3. Vinyl chloride 5
4. Chioroethane 10
5. Methylene chloride 5
6. Acelone 10
7. Carbon disulfide 5
8. 1,1-Dichloroethylene 0.13
9. 1,1-Dichloroethane 5
10. 1,2-Dichloroethylene (total) 5
11. Chloroform 5
12. 1,2-Dichloroethane .32
13. 2-Butanone 10
14. 1,1,1-Trichloroethane [
15. Carbon tetrachloride 5
16. Vinyl acetate 10
17. Bromodichloromethane 5
18. 1,1,2,2-Tetrachloroethane .03
19. 1,2-Dichloropropane 5
20. cis-1,3-Dichloropropene 5
21. Trichloroethene 5
22. Dibromochloromethane 5
23. 1,1,2-Trichloroethane .02
24. Benzene 0.2
25. trans-1,3-Dichloropropene 5
26. Bromoform 5
27. 2-Hexanone 10
28. 4-Methyl-2-pentanone 10
29. Tetrachloroethylene .03
30. Toluene 5
31. Chlorobenzene 5
32. Ethyl Benzene 5
33. Styrene 5
34. Total Xylenes 5

*Using purge and trap (Method 5030).

Low Soil/

Sediment (ug/kg}

10
10
10
10

5

il
oo oo n oo

oo wm

o

10
10

L
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ORGANCS
Low Water
Semi-Vo|atiles ug/l
35. Phenol 10
36. bis(2-Chloroethyl) ether 10
37. 2-Chlorophenol 10
38. 1,3-Dichlorobenzene 10
39. 1,4-Dichlorobenzene 10
40. Benzyl alcohol 10
41. 1,2-Dichlorobenzene 10
42. 2-Methylphenol 10
43. bis(2-Chloroisopropyl) ether 10
44. 4-Methyiphenol 10
45. N=Nitroso-dipropylamine i0
46. Hexachloroethane 10
47. Nitrobenzene 10
48. Isophorone 10
49. 2-Nitrophenol 10
50. 2,4-Dimethylphenol i0
51. Benzoic acid 50
52. bis(2-Chioroethoxy) methane 10
53. 2,3-Dichlorophenol 10
54, 1,2,4-Trichlorobenzene 10
55. Napthaiene 10
56. 4-Chlorecaniline 10
57. Hexachlorobutadiene 10
58. 4-Chicro-3-methyiphenol
(p-chioro-m-cresol) 10
59. 2-Melhylnapthalene 10
60. Hexachlorocyclopentadiene 10
61. 2,4,6-Trichloropheno! 10
62. 2,4,5-Trichlorophenol 50
63. 2-Chloronaphthalene 10
64. 2-Nitroaniline 50
65. Demethyl phthalate 10
66. Acenaphthylene 10
67. 2,6-Dinitrotoluene 10
68. 3-Nitroaniline 50
69. Acenaphthene 10
70. 2,4-Dinitropheno! 50

JABLE 2.1 (continued)

Low Soil/

Sediment (ug/kg)

330
330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

1600
330
330
330
330

330
330

330
330
330

330
1600
330
1600
330

330
330
1600
330
1600
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JABLE 2.1 (continued)

ORGANICS
Low Water

Semi-Volatiles [Ts]]|
71. 4-Nitropheno! 50
72. Dibenzofuran 10
73. Dinitrotoluene 10
74. Diethylphthalate 10
75. 4-Chlorophenyl pheny! ether 10
76. Fluorene 10
77. Nitroaniline 50
78. 4,6-Dinitro-2-methyiphenol 50
79. N-nitrosodiphenylamine 10
80. 4-Bromophenyl phenyl ether 10
81. Hexachlorobenzene i0
82. Pentachlorophenol 50
83. Phenanthrene 10
84. Anthracene 10
85. Di-n-butyl phthalate 10
86. Fluoranthene 10
87. Pyrene 10
88. Butyl benzyl phthalate 10
89. 3,3'-Dichlorobenzidine 20
80. Benz(a) anthracene 10
91. Chrysene 10
92. bis(2-ethylhexyl)phthalate 10
83. Di-n-octyl phthalate 10
94. Benzo(b)fluoranthene 10
95. Benzo(k)fluoranthene 10
96. Benzo(a)pyrene 10
97. Indeno(1,2,3-cd)pyrene 10
98. Dibenz(a,h)anthracene 10
99. Benzo(g,h,i)perylene 10

Low Soil/

Sediment (ugrkg)

1600
330
330
330
330

330
1600
1600

330

330

330
1600
330
330
330

330
330
330
660
330

330
330
330
330
330

330
330
330
330
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JABLE 2.1 (continued)

ORGANICS
Low Water Low Soil/
100. alpha-BHC 0.05 8.0
101. beta-BHC 0.05 8.0
102. delta-BHC 0.05 8.0
103. gamma-BHC (Lindane) 0.05 8.0
104. Heptachlor 0.05 8.0
105. Aidrin 0.05 8.0
106. Heptachlor epoxide 0.05 8.0
107. Endosulfan | 0.05 8.0
108. Dieldrin 0.10 16.
109. 4,4'-DDE 0.10 16.
110. Endrin 0.10 16.
111. Endosulfan Ii 0.10 16.
112. 4,4’-DDD 0.10 16.
113. Endosulfan suifate 0.10 16.
114, 4,4'-DDT 0.10 16.
115. Endrin ketone 0.10 16.
116. Methoxychior 0.5 80.
117. alpha-Chiordane 0.5 80.
118. gamma-Chlordane 0.5 80.
118. Toxaphene 1.0 160.

120. AROCLOR-1016 80.

0.5
121. AROCLOR-1221 0.5 80.
122, AROCLOR01232 0.5 80.
123. AROCLOR-1242 0.5 80.
124, AROCLOR-1248 0.5 80.
125. AROCLOR-1254 1.0 160.
126. AROCLOR-1260 1.0 160.
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A TJaski

Task 1 examined the soil in the vicinity of MW-5 for residual cyanide and
chromium contamination. Earlier reporis showed a persistent but diminishing
concentration of cyanide in the groundwater near MW-5. By analyzing the soil
and groundwater near MW-5, we determined the probable source and fate of

these contaminants.

The native soil in the vicinity of MW-5 was excavated during plant closure,
as the area was known 1o coniain excess concenirations of cyanide and
chromium. Task 1 was designed to evaluate the efficacy of the earlier
remediation and determine if any residual contamination remained. As part of
Task 1, soil samples were collected from off site; samples were tested for all
Target Compound List (TCL) compounds.

B. Task2

Volatile organic compounds and metals (particularly lead and chromium)
have been detected in wells along the western boundary of the site. Task 2
addressed this perceived problem by sampling the western wells for TCL
compounds and conducting a soit gas survey in the large field in the southern
part of the site to determine whether there is an undetected source of VOCs in

the subsurface.

C. Task3

Trichloroethene and other volatile organic compounds (VOCs) have been
detected in MW-7. To determine if there is a source of VOCs near MW-7, soil
samples were collected from the shallow subsurface near MW-7, and a
groundwaler sampie was collected from the well. All soil samples and
groundwater samples were analyzed for TCL compounds.
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D. Task4

This task investigated the reported ponding of VOC-contaminated water in
Potash Creek north of the property. Surveyed water elevations were collected
in the vicinity of the pond, soil samples were collected from the stream bed, and
groundwater samples were collected from monitoring wells on an adjacent
property. Water level elevations were mapped and all samples were analyzed

for TCL compounds.

E Task5

it had been suggested (in "Assessment Report for Plant Ciosure®,
Appendix K} that the enclosed portion of Potash Creek is a preferred pathway
for contamination. To evaluate this hypothesis, five test pits were dug along the
course of the old creek. The excavations were located fo allow for sampling
along the old stream bed and around the buried culvert to see whether it was
leaking. Composite soil samples were collecied from each excavation and
analyzed for TCL compounds. Additionally, in an effort to investigate possible
residual soil contamination derived from the creek, soil samples were collected
from the downgradient side of the stream.

F. Taské

Portions of the Old Chenango Canal were identified in test pits. To evaluate
the possibility that the old canal is a source of contaminated leachate, soil
samples representative of the soils infiliing the old canal were coliected and
analyzed for TCL compounds.

G Iask7
This task addressed the issue of an upgradient/off-site source of metal

contamination in MW-9. Two additional monitoring wells were installed in
upgradient off-site locations. These wells provided upgradient sample
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locations, as well as an additional groundwater elevation point, which heiped
determine site hydrogeology and flow direction.

H. Task8

Volatile organic compounds were found in soil samples from the west side of
the plating building, in water samples from Well Nos. 8 and 2, and qualitatively
by odor and gas detectors in an excavation of the solvent pit inside the plating
building. The presence of volatile organic compounds in the soil around the test
pit was investigated further. Soil borings were collected from the ground
immediately adjacent to the outside walls of the building and from the areas
adjacent to the plating room. Test pits were excavated through the concrete
floor of the piating building: one in the plating room (by expanding the
excavation near the floor drain), and two in the degreasing area north of the
piating room. Two test pits were also constructed in the loading dock area near
MW-8. Multiple and composite soil samples were collected from each test pit
and boring. All soil samples were analyzed for TCL compounds. Groundwater
samples were collected from MW-8, MW-14, MW-2, MW-1 and MW-17, and

analyzed for TCL compounds.

I. Task9

Test pits excavated previously at the northern properly boundary, in an
area north of the woodshed but south of the adjacent property, revealed
subsurface hydrocarbon contamination. Task 9 was designed to assess the
nature, extent, source and fate of this known contamination. This task also
addressed the possibility that this contamination was migrating to the south and
contributing to on-site hydrocarbon contamination. A field reconnaissance of
the site, an historical review of petrochemical activity at the TACO site and
adjacent properties, and a qualitative survey with a pholoionization detector of
the test pit were conducted at the area of contamination. Soil and groundwater
samples were collected and analyzed for TCL. compounds.

2-8 SWo04718



J. Jask 10

Four surface soll samples were collected from outside the perimeter of the
site to investigate the possible impacts of air transport and surface water
runoff means of off-site impact. The four soil samples were tested for TCL

compounds.

K. Task 11

The confirmed presence of VOCs in groundwater on the site dictated that
downgradient groundwater be explored for contamination. Three additional
monitor wells were installed in an agricultural field west of the site, in the
downgradient direction. Groundwater samples from each well were analyzed for
TCL compounds.

L. Task 12

This task was designed to confirm the presence of contaminants in the
original nine monitoring wells on the site. To do this, all existing welis were
resampled for target compound list constituents. These data will help calibrate
previously-collected samples and provide an approximation of the
comparability of the two data sets.

2.3 Field Activity

All field activity was conducted within the framework and guidelines mandated by
CERCLA and described in the site work plan. QSHA directive (29 CFR Part 1910) for personal
protaction at hazardous waste sites were observed during all field operations. The bulk of fieid
work was conducted in Levei D, the lowest level of personal protection. However, where
fequired by the Site Health and Safety Plan (HSP), level of personal protection was upgraded 0
Level C.
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Near the completion of the field sampling program, all sample locations, monitoring
wells, buildings, utilities and property boundaries at the site were surveyed. The resuits of
the site survey are presented in Plates 1 through 6.

2.3.1 Borings and Wells

Menitoring wells were completed in aquifer material at upgradient, on-site,
and downgradient locations. A 4-1/4-inch holiow stem auger-type drilling method was
used to construct well borings. Soil samples were collected. at the near surface and at 5-
foot intervals throughout the entire boring with a 2-inch split spoon soil sampler
(ASTM D-1586). A standard penetration test was conducted for each soil sample and a
log of the number of blow counts required to penetrate 6 inches of soil was recorded.
Soil collected in the split spoon was described using the Unified Soil Classification
System (ASTM D-2487-83). In addition, each split spoon was examined for volatile
organic compounds with a photoionization detector (PID). The PID used at this site was
a Microtip™, manufactured by Photovac Corporation.

Monitoring well construction complied with the site-specific Field Sampling
Plan contained within the site work plan. Al monitoring wells were constructed with
Schedule 40 PVC pipe set in No. 4, Q-rock, sealed with bentonite, and secured with a
vented locking cap (Figure 4). After well completion, all wells were developed by the
surge and pump method until the water ran clear. All equipment and drill rigs were
decontaminated by steam cleaning between boring locations,

2.3.2 Test Pits

In October and November 1989, test pits were excavated in the open fields,
parking lots, and building interior of the site. Exterior pits were dug with a
conventional backhoe equipped with a 24-inch wide shovel. Interior pits were
excavated by first breaking through the concrete fioor with a compressed air
jackhammer, then completing the pit by pick axe and hand shovel. Exterior pits were
generally 5 to 7 feet deep and 8 to 12 feet long; interior pits were shailower.
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During excavation, a field geologist described and recorded the soil encountered,
as well as the depth to the water table. All pits were examined with a PID before
entering. Strict decontamination procedures were followed for all equipment and

personnel while excavating tests pits.

2.3.3 Soil Vapor Survey

In November 1989, a soil vapor survey was conducted in the South Field at the
site. The survey employed a field gas chromatographic. manufactured by Photovac
Corporation. Soil probes were installed in the vadose zone with a Hefty, K-V™ soil
probe system. The location of the probes (illustrated in Figure 5; the surveyed locations
of soil gas probes are presented in Plate 5) were placed al the nodes of a 100-foot

sampling grid.

Soil vapor sampies were collected via a “purge and trap® method which used a
vacuum to extract soil pore vapors. The caplured sample was analyzed in the field with

the portable gas chromatograph.

2.3.4 Sampling

Groundwater and soif samples were collected in accordance with the work plan
and standards adopted in USEPA Guidance Document (600/2-85/104), "Practical Guide
for Groundwater Sampling.* Wells to be sampled were purged of 3X to 5X the well
volume. The sample was coliected in an appropriate container (see Table 2.2 for list of
sample containerization}, chain-of-custody forms were completed, and samples were
stored in chilled coolers until shipped to the laboratory.

Surface soil samples were collected by a field geologist with a stainless sieel
spoon. Composited samples were homogenized. in commercially-available polymer
piastic bags bafore being transferred into sample jars and shipped to the laboratory.
Shallow subsurface and sediment samples ware collected with a 4-inch soil auger. The
auger and other sampling equipment was decontaminated with an Alconox™ wash,
methanol, and a deionized water rinse. Chain-of-custody forms were completed for all

2-11
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—_—Anaysls
Water Samples

GC/MS (extractable)
and pesticide/PCBs

GC/MS (VOA)

Metals(3)

coD

TDS
Chiorides

Ammonia

Alpha, Beta, Gamma

Dioxin

pH

TCL organics

TCL organics

SAMPLE CONTAINERIZATION

No,

JABLE 2.2

— Bottle Type

1-liter glass
botile

40 mi, glass vial
with septum cap

1-liter, plastic
bottle
Plastic or glass

Plastic or giass
Plastic or glass

Plastic or glass
Plastic or glass
Glass with

teflon-fined cap

Plastic or glass

Wide mouth,
plastic or glass

Wide mouth,
plastic or glass

Preserva-
tve()

None

None

Nitric acid
fo pH <2

Sulfuric acid
to pH <2
None

None

Sulturic acid
topH <2

Nitric acid
to pH <2

None

None

None

None

Holding
—Tlimef2)

5 days (until
extraction,
40 days ex-
tracted)

7 days

6 months
mercury;
26 days

28 days

7 days
28 days
28 days

6 months

7 days

Analyze
immediately

7 days (until
extraction,
40 days
extracted)

6 months

Cyanide:
12 days

Mercury:
26 days
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JABLE 2.2 (continued)

Preserva- Holding
Analysis No, __ EottleType —fve(t) ~Timef2)
Radiological tesls Wide mouth, None 6 months
plastic or glass
pH Plastic or glass None Analyze
immediately

(1} All samples will be preserved with ice during collection and shipment.
(2) From verified time of sample receipt.
(3) Metals refers to the 24 metals in the Target Compound List (NYSDEC-CLP 11/87).
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soil samples, and they were stored in chilied coolers before being shipped to the
laboratory.
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3.0 PHYSICAL CHARACTERISTICS

3.1 Surface Features

The Village of Sherburne and the General Instrument site are located on the eastern side
of the Chenango Valley at a mean elevation of 1,047 feet. Steep valley sidewalls ascendto a
maximum elevation of 1,800 feet on the east and west (Figure 6).

The site itself is relatively flat, with less than 5 feet of topographic relief between the
paved surfaces along the east and north boundary of the site and the peripheral drainage ditch in
the southwest corner. The highest point on the site is adjacent the plating room in the vicinity
of MW-14 at 1,050 feetand the lowest is in the bottom of the drainage ditch south of MW-4 at

1,045 feet (see Plate 1').

3.2 Demography and Land Use

Chenango County has a population of approximately 42,000 persons. The Village of
Sherburne has a population of 1,680 (1980 census) and covers an area of two square miles.
The Village of Sherburne is mapped as commercial, industrial or residential land use areas in
the County Land Use Map (Figure 7). The surrounding area is largely designated active or
inactive agricultural fields or forestland.

3.3  Site Ecology

A habitat-based assessment of the site and surrounding area was conducted by ecologists
and biologists at the LA Group of Saratoga Springs, New York. They described the wildlife
habitat on site and in the field west of the property, which is summarized below. The full
report is contained in Appendix B.

3.3.1 General Instrument Propearly

The General Instrument Corporation property contains litile suitable wildlife
habitat due to the lack of necessary food and cover resources. Since a large portion of the
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" R R NN
%t)&.f W/& _

N

X3 !
—
Ll
= 5
.

GENERAL INSTRUMENTS CORPORATION

sSwW004728

Stearns & Wheler TACO STREET SHERBURNE. N.Y.
O IRpeENTAL DRIMERS & SCIBNTIIN Figure &
Topographic Map of the
Mgy T | e w aarm ot Chenango Valley near Sherburne




6ZLuuMS

¢ Active (Cropland, pasture)

Inactive (Agricultural)

u Commerclal (Urban - downtown)
¢ Forestland (Brush caver up to lully stocked poles less than 30 leat)

Industriad {Light manufaciuring)

Public (All categories)

Rr  Resldential (High dansity - 50 leat of froniage)

Am Rasidential (Medium density - 50 - 100 fest of frontage)

{ra
8 §

fe \fn
A, |d_§ : M \¢ .

Stearng & Wheler

GENERAL INSTRUMENTS CORPORATION
TACO STREET SHERBURME, N.Y.

DN INNDNTAL DDEEE 4 KIBAIST

Figura 7
Land Use Map




property is occupied by exisling structures and paved roadways, there is a limited
amount of habitable area for wildiife. Additionally, the property is surrounded by a
chain link fence, which exciudes colonization of the property except for those
mammalian and avian species which can move under, through or over the fence. No
wildlife was observed on the site. However, fresh tracks indicated that eastern
cottontails (Syivilagus floridanus) utilize the site at least transiently. No other wildlife

signs were observed on the site.

The absence of suitable trees for nesting and perching sites limits the property's
ability to support a resident avifauna. The existing structures, especially the open-
front storage buildings at the north end of the property, may provide nesting sites for
species such as swallows (Hirundo spp.), eastern phoebe (Sayornis phoebe), house
sparrow (Passer domesticus), house finch (Carpodacus mexicanus), European starling
(Sturnus vulgaris), rock doves (Columbia livia), chimney swifts (Chaetura pelagica),
house wren (Troglodytes aedon), American robin (Turdus migratorius), and dark-eyed
junco {Junco hyemalis). The remaining open, grassy areas of the property could
potentially be utilized by a number of other passerine bird species for seed and insect
foraging. No surface waters exist on the Generai Instrument property.

3.3.2 Agricultyral Property West of Site

Directly west of the site are actively-farmed fields of corn and alfalfa.
Approximately 75 acres of corn and alfalfa are bordered by the Chenango River to the
west, the Delaware Lackawanna and Westemn Railroad to the north and east, ard New York
Route 80 1o the south. Eastern coltontails were abundan! in the low scrubby vegetation
aleng the railroad bed and the river, as well as in the hedgerow near the General
Instrument Corporation property. Active burrows were also present in the hedgerow.
Gray squirrels (Sciurus carolinensis) were observed in the hedgerow and in riverside
lrees. No smaller mammalian species (voles, mice, shrews) were observed; however,
trails in the fresh snow were observed often along the fields' edges. No deer tracks were
located in the fields or adjoining areas. The suitability of this particular area for deer
may be precluded by the lack of suitable cover and the fields' isolated natura.
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3.4

The comfield serves as an important foraging area for a resident population of
Canada geese (Branta canadensis). In the morning of the on-site investigation
(December 14, 1989), numerous goose tracks were found in the com and alfaifa fields.
Later the same day, a flock of 35 to 40 geese was observed landing in the same fieids,
undoubtedly to forage on the plentiful waste com. The occurrence of geese in the area is
promoted by the proximity of preferred habitat provided by the Rogers State Game Farm
focated between the river and Route 80. In addition to the geese, American crow {Corvus
brachyrynchos), blue jay (Cyanocitta crisata), and northern cardinal (Cardinalis
cardinalis) were observed in the immediate area.

3.3.3 Potential Areas of Concern

The habitat-based survey found no evidence of significant habits or rare species
at the site. The study did note that piants could take up contaminanis found in the
groundwater and pass them up the food ladder to domestic animals, and ultimately
humans. The study also noted the risk to aquatic life if contamination reached the

Chenango River.

Meteorology

Based on records kept by the National Weather Service, Sherburne receives 35.9 inches

of precipitation yearly. The maximum average rainfall occurs in June (3.6 inches) and
Seplember (3.5 inches). The least amount of rainfall is recorded during February (2.1 inches

on average).

The average daily temperature flucluates seasonally from a low during February

(average temperature 19°F) to a high during July (average temperature 66°F). Average
monthly temperatures fall below freezing from December through March.

Based on 1989 data only, Sherburne receives approximately 45 inches of snowfall a

year. Snow pack is accumulated during the months of November through March.
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3.5  Surface Water Hydrology

Sherburne is located on the Chenango River at the northern extent of the Susquehanna
River Basin. The Chenango River joins the Susquehanna River in Binghamton, New York,
approximately 35 miles south of the site. The USGS gauge station on the Chenango, at
Sherburne, has recorded discharge and river stage data since 1938. During that time, the
average river stage has been 1,039.8 feet. Average discharge Is 405 cubic feet/'second {or
about 20.9 inches/year) for the watershed, which Is 263 square miles. Average rainfall on the
watershed is approximately 36 inches/year; average discharge on the Chenango River at
Sherburne is approximately 21 inches/year; the remaining 15 inches is accounted for by
evapotranspiration, recharge of long-term groundwater storage, and use by municipalities and

farmers for drinking and irrigation purposes.

Extreme discharge conditions during the period of record indicate 2 maximum flood slage
of 1,047.7 feet and a minimum stage of 1,038.6. Maximum monthiy discharge is associated
with snowmelt and high precipitation events during April of each year. Minimum discharge

occurs during the summer months.

Surface waters at the General Instrument site are drained by Potash Creek. Polash
Creek fiows south/southwes! and joins the Chenango River approximately one mile south of the
Village. Paved areas on the site drain into caich basins that lead to the underground culvert
running through the old creek bed. Open grassy areas around the site and the South Field drain
via runoff to the south/ southwest or by precolation into groundwater. The general lack of
surface drainage features at the site can be explained by the highly permeable nature of the
Howard loamy soil at the site, which the Soil Conservation Service describes as "extremely well
drained” (Chenango Soil Survey, 1985). Residential yards to the east drain via percolation, as
there is no apparent storm drainage system in place. Route 12 east of the site drains via catch
basins and underground piping, which empty into the culvert in Potash Creek.

The Wescar properly north of the site displays minor localized ponding in the tanker

truck loading area; otherwise surface drainage is to the west into Potash Creek or the "dry”
ravine along the railroad tracks.
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The agricultural fields west of the site are moderately well drained. The soil in this field

is of the Hamblin type, as classified by the SCS. Although the Hamblin type itself is moderately
well drained, it is often associated with more silty soil types that are poorly drained. There are
no known drainage tiles in the field; consequently, it was wet and saturated during the 1989

field season.

The General Instrument site is not located within a 100-year ficodplain of the Chenango

River. The area was mapped by the USGS (Figure 8), who designated 100-year floodplains west
of the site. There is a mapped wetland (greater than 12.4 acres) located approximately
1-1/2 miles southwest of the site.

3.6

Geology

3.6.1  Bedrock Geology

Sherburne is located within the Appalachian Plaleau geographic province of New
York State. The plateau region is an area of glaciated Paieozoic sedimentary rocks that
exhibit considerable relief, resulting from the erosion and scour associated with the
advance and retreat of Pleistocene glaciers. Generally, bedrock outcrops or is found
within 50 meters of the land surface on topographic highs, in contrast to the valley
bottoms that may be filled with more than 500 feet of unconsolidated material.

The Village of Sherburne and the General Instrument site are underlain by the
shales and sandstones of the middle Devonian Hamilton group. These rocks are
approximately 380 million year old and were deposited in a closed or semi-closed
tropical basin at sea fevel during a period of mountain building. Subsequent o
deposition, uplift of the region raised the basin sediments 10 their current elevation of
approximately 2,000 feet above sea level.

Bedrock at the site is generally fiat lying with a <1° dip 1o the soutl/ southwest.

considered o be antithetic to tectonic forces active during the Permian period
(approximately 250 million years ago), but not considered of any consequence for this

3-5
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3.7

study. Vertical fracture sets identified in the Mamilton group trend northwest-southeast
across the area. These fractures are also believed to be a result of tectonic activity in
the Permian period and are not active today, nor is there any evidence that they have

been active in the recent past.

3.6.2  Sudiclal Gaology

During the Pleistocene epoch (3.8 million years agoto 10,000 years ago), the
region experienced extreme erosion by continental glaciation. The glaciers enlarged
fluvial valleys and were largely responsible for carving the relief seen on the plateau
loday. The glaciers also deposited vast quantities of debris and sediment. Near
Sherburne, the glaciers deposited a “till* on the uplands. Till is an unsorted mixture of
clay, gravel and sand believed to have been deposited direcily by glacial ice. In the
valleys and along valley walls, sand and gravel kame deposits mark the edge of the ice
sheet. Valley bottoms received the finesi material (mostly silt and clay) deposited by
the glaciers. The great accumulations of silt and clay were deposited in large lakes that
formed in the valteys in front of the glaciers. The lakes drained as the ice retreated, o
that today rivers and their associated alluvial deposits occupy the valley bottoms.

The surficial geology at the General Instrument sile consists of the modern
alluvial sand and gravel associated with the Chenango River and its smaller tributary
streams (Figure 9). The alluvium varies in thickness from 5 to 15 feet across the site
and is underlain by glacial lake clays, which are in turn underlain by glacial sand and

gravel and bedrock.
Area Soils

The soil at the General Instrument site was mapped by the Soil Conservation Service in

1985 as the Howard soil type (Figure 10} {Chenango Soil Survey, 1985). Howard soil Is deep,
well drained, and in some cases, excessively drained gravelly loam soil. Typlcally, the surface
layer is dark grayish-brown, while the subsoil lightens in color to a pale brown and coarser
grain size. Water movement is moderate or moderately rapid in the surface soil and extremely
rapid in the subsoil. High frost potential limits the use of the soll for road construction, and the
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soll survey reports that the rapid water movement through the sub-stratum causes a hazard of

groundwater contamination in areas used for septic leaching.

Today, the only observed areas of native soil development at the site were in the test pits
and well borings. Extensive excavation, originally for canal construction and subsequently for
railroad and plant construction, disturbed large areas of the site. Additionally, extensive
excavation, disposal and backfill of contaminated soil were conducted as part of the plant
closure. It is safe to say that the majority of the site has been impacted from construction and

backfilling. Backfill used at the site consists of a sandy gravel {called No. 2 fill), mined from
local gravel pits. Although the exact origin of the fill is not known, a reconnaissance of severai
active sand pits in the area revealed that the fill came from sand and gravel associated with kame

deposition on the adjacent vailey wails.

3.8  Subsurface Features

An understanding of the subsurface was developed by reviewing logs of existing wells and

by completing new wells and test pits.

A total of 17 well borings have been drilled at the General Instrument site. Well Nos. 1
through 9 were constructed prior to this Remedial Investigation, whereas Nos. 10 through 17
were installed by Stearns & Wheler as part of this investigation. The drilling logs from all
wells are included in Appendices D.1 and D.2.

Thirteen test pits were completed as part of this Remedial Investigation. Test pit logs
are found in Appendix D.3. Data from observation trenches and excavation pits constructed

during plant closure were not used in this report.

?

3.8.1  Well Borings

As directed by the work plan, eight monitoring wells were installed at the site
in October 1989 (Figure 11; a map illustrating the surveyed well locations can be jound
in Plate 3). All well borings encountered a damp, brown sandy soil with some grave!
near the ground surface. A thin, organic-rich topsoil was encountered at MW-3,
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MW-5, MW-6 on site and at MW-15, MW-16 and MW-17 off site. Fill was
encountered near the ground surface at all other wells. Generally, the near-surface fill
or topsoil is underlain by a brown-gray sandy silt horizon that grades info a wet sandy
brown gravel. The wet gravelly material is underiain throughout the site by a

blue-gray, clayey siit of suspected glacial origin.

Subsurface stratigraphy is fairly uniform throughout the site; a sandy-gravel
fill or a loamy lopsoil overlies a brown-gray sandy silt that grades into acoarse gravel
(see Figures 12, 13 and 14 for cross sections). The entire sequence rests atop a clayey
silt, probably of glaciolacustrine origin. Depth to the top of the glacial sediment varies
from 13 feet to 26 feet in the subsurface.

3.8.2 TestPits

Thirteen test pits were excavated throughout the site (Figure 15). Test Pit
Nos. 1 through 5 were designed to locate and sample the soil in and around the old
Chenango Canal and Potash Creek. Test Pit Nos. 6 through 8 broke through the concrete
floor of the plating room to test the underlying soil for contamination. Test Pit Nos. 9
and 10 sampled soif in the shallow subsurface west of the plating room. These pits were
dug because the soil in the vicinity of MW-8 and west of the plating room became suspect
when routine examination with a photoionization detector found the presence of volatile
compounds in the surface soil. Test Pit Nos. 11, 12 and 13 were excavated north of the
woodshed at the boundary between the General Instrument property and the Wescar bulk
storage facility. These pits were dug when a "fresh” release of petroleum product was
discovered during weekly visual examination of the site. Al lest pits were examined
with a PID. Records of PID logs are presented in Appendix C.

Test Pit No. 1 excavated through a brown sand and gravel to a depth of 48
inches, at which point flooding and sidewalk cave-in prevented deeper penetration. The
brown sand and gravel appeared to be fill rather than native soil. The pit uncovered two
8-inch drainage tiles in the shallow subsurface and a 24-inch plastic cuivert at
approximately 3 feet in the subsurface. The 24-inch culvert is the underground
enclosure and continuation of Potash Creek through the south end of the site.
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Test Pit No. 2 penetrated a reddish-brown sand and gravel, suspected to be fill,
to a depth of 2 feet. The excavation encountered a tan (brownish) sandy soii extending
downward from 2 feet in the subsurface to the bottom of the pit at 5 feet in the
subsurface. The tan sandy soil is interpreted to be native soil classified as Howard loam
by the Soil Conservation Service. Photoionization detector (PID) readings were "zero”

(not greater than background) in the pit.

Test Pit No. 3 was an "L°-shaped pit constructed to provide three- dimensional
control of the subsurface stratigraphy. The upper 2 feet of the subsurface soil was
reddish-brown fill; at 2 feet, the hole uncovered refuse, bottles, metallic debris, and
grayish-white clay streaks interpreted to be coal ash. The refuse and coal ash are
interpreted to be debris which had been deposited in the Ok Chenange Canal sometime
after it was abandoned. The inferred age of the bottles and the presence of coal ash
suggest that the refuse was placed in the canal in the late 19th Century or early 20th
Century. The bottiom of the excavations encountered a motiled gray clay interpreted to be
the bottom of the canal.

Test Pit No. 4 encountered similar reddish-brown fill 1o a depth of 1.5 feet.
Refuse interspersed with coal ash and orange oxidized horizons indicated the location of
the old canal. Refuse extended from 1.5 feet in the subsurface 1o 5 feet. A gray clay with
fossil molluscs and oxidized horizons was discovered from 4. 5 feet to 6 feet in the
subsurface. The PID detected low concentrations of volatite compounds throughout the
pit. Values ranged from a high of 7.7 ppm at 2 feet ({the top of the refuse layer) to
1.5 ppm at the bottom of the pit.

Test Pit No. 5 penetrated the asphalt surface of the paved parking lot southeast of the
plating room. Refuse was encountered at 1.5 fee! in the subsurface, underlying a
reddish-brown sandy gravel fill. A1 4.5 feet, the pit uncovered a gray mottled clay. The
excavation ended at 5.5 feet. The photoionization detected no volatile compounds.

Composite soil samples were collecled from Test Pit Nos. 1 through 5 at 6-inch

intervals from the pit sidewalls. in Test Pit No. 1 and Test Pit No. 5, excavation
uncovered the 24-inch drainage culvert laid in the old course of Potash Creek. The
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condition of soil under and around the culvert was noted, and a sample of the soil was
composited with the soil sample. At both locations, PID readings were “zero™; there was
no evidence of leakage, discolored soil or breakage.

Test Pit No. 6 excavated an irregularly-shaped pit around the 24-inch vertical
floor drain tile in the zinc plating room. Air-aclivated jackhammers were used to break
through approximately 18 inches of concrete in the fioor "area and subfioor of the
facility. A mini-backhoe was then brought in o enlarge the hole and remove soil.
Beneath the concrete slab, sandy gravel fill 3 to 4 feet thick surrcunded the floor drain
pipe. Beneath the sandy gravel fill, a fine gray-brown blayey silt was encountered,
which was interpreted to be native soil. An odor was sensed near the pit, and the
presence of volatite compounds was confirmed with the PID. PID readings from just
below the concrete floor and down to the bottom of the fill ranged from 1 to 3 ppm. PID
values increased to 720 ppm at the contact with the native soil 4 feet below the concrete

surface.

The high concentrations of volatile compounds encountered in Test Pit No. 6 (up
to 720 ppm as measured with a PID) constituled a potential health threat.
Concentrations above 100 ppm may be hazardous under any conditions, but since this
work was being done indoors, exira precautions were required and the pit was sampied
in Level C personal protection. DraggerT™™ tube samples (a compound specific method)
were collected for benzene, vinyl chloride, and hydrozene. Benzene was the only analyte
detected (0.8 ppm) which was below generally accepted safe concentration standards. A
soil sample was collected from the native soil at the bottom of the pit for analysis.

Test Pit No. 7 enlarged a smaller hole that had already been excavated around a
small floor drain in the vapor degreasing area of the plating building. The hole was dug
by hand 1o a depth of about 18 inches, where native soil was encountered. PID readings
in the shallow pit ranged from 5 to 15 ppm. A soil sample was collected from the native

soil.

Test Pit No. B pierced the concrete slab in the vapor degreasing area north of
the plating room. Jackhammers were used 1o break the concrete, and the hole was
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SW004746



3.9

enlarged by hand shovel. Native sandy soil was encountered at a depth of 24 inches, and
the excavation was terminated. PID readings ranged from 210 5 pPpm. A soil sample was

collected.

Test Pit Nos. 9 and 10 were excavated through the compacted sandy gravel fill
in the open area west of the plating building. The sandy gravel fill at the surface was
probably compacted by large trucks and equipment traversing the area to gain access 1o
the loading dock entrance on the west side of the plating room and the north end of the
main building. The holes were dug by pick and shovel to adepth of 12 to 24 inches. No
native soil was encountered in the holes. PID readings ranbed from 5 to 17 ppm in Pit
No. 9 and 0 to 9.5 ppm in Pit No. 10. Upon close inspection with the PID, it was
discovered that the sandy/silty component of the fill in No. 9 and No. 10 contained the
highest concentrations of volatiles. Therefore, soil sampling procedures were modified
1o try to recover as much of the finer component of soil as possibla.

Test Pit Nos. 11, 12 and 13 were dug in the open area north of the wooden shed
at the north end of the building. The surface soil in the vicinity of these pits was
discolored. PID readings at the ground surface exceeded 200 ppm, and there was a strong
odor in the area. Ali three pits unearthed 1.5 to 3.0 feet of sandy gravel fill, on top of
approximately 2.0 feet of a black sooty material that resembled charcoal in appearance.
Native tan clayey-silt was exposed at 3.5 to 5.0 feet in the subsurface. Ambient PID
readings in Pit Nos. 11 and 12 ranged from 3 t0 9 ppm and up to 350 ppm at the contact
between the sooty material and overlying gravel fill. PID readings in Test Pit No. 13

were “zero”.

Hydrogeology
3.9.1  Principles of Groundwater Flow

Any accumulation of liquid water below ground level is called groundwater;
when that accumuiation is capable of yielding a significant amount of water to wells or
springs, it is called an aquifer. There are two types of aquifers: confined and
unconfined.  An unconfined aquifer is called a water table aquifer because the water
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table, in equilibrium with atmospheric pressure, forms the upper boundary of the
aquifer. A confined aquifer is "confined" by an aquitard (or impermeable unit), which
forms the upper boundary of the aquifer. A confined aquifer is in hydrostatic
equiliorium with the recharge area, resulting in an upward pressure on the overlying
confining layer. In a confined aquifer, water level will rise above the aquitard in
monitor and production wells. Wells in confined aquifers are sometimes called artesian;
if flowing at land surface, they are called flowing artesian wells.

Water in an aquifer flows, and in some respects, groundwater flow is analagous
to surface water flow. Groundwater flows from areas of higher head to areas of lower
head, just as surface water flows from higher elevation to lower elevation. Head is
defined as a measure of the potential energy at any point in a groundwater fiow system
expressed as the sum of elevation and pressure.

Surface water enters the groundwater in areas of groundwater recharge, where
the net flow of water is downward. The net flow of groundwater is upward in areas of
groundwater discharge. Groundwater flows from areas of recharge to areas of discharge.
Recharge and discharge areas can be differentiated in several ways. In general,
topographic highs are recharge areas and topographic lows are discharge areas. In
recharge areas, a pair of wells completed at diffarent depths wiil show higher water
levels {head) in the shallower well, indicating downward flow. Conversely, in discharge
areas, the deeper well will have a higher water level, indicating upward flow. Another
method which is used to distinguish between discharge and recharge areas is to measure
the concentration of dissolved solids. Generally, the dissolved solid content of
groundwater will increase along a flow path. Groundwaler in discharge areas will be
more mineralized than groundwater in recharge areas because the water has been in
contact with soil and rock for a much longer period of time.

A groundwater flow system is defined as a discrete area of flow that utilizes a
common recharge and discharge zone. Flow systems occur on different scales and can
have lengths of flow ranging from several hundred feet to several hundred miles. Fiow
systems are analagous to surface drainage systems in that regional flow systems
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encompass several intermediate flow systems and intermediate flow systems include

several local flow systems.

Groundwater divides are boundaries betwsen flow systems. At the divide,
groundwater flow does not occur. Divides can be divergent, such as hilliops, where flow
moves in opposite directions away from the topographic high. Divides can also be
convergent; rivers, streams {and other discharge areas) are convergent boundaries.
Groundwater moving towards rivers from either side cannot flow across because the
convergent boundary (at the river surface) represents the area of lowest head in the

flow system.

Recharge to a groundwater flow system can occur through infiltration of
precipitation or through percolation from leaking stream and lake bottoms. Conditions
which are favorable to high rates of infiltration from precipitation are:

- Permeable Soils: Allow higher rates of infiltration.

- Low Initia! Secil Moisture Content: Capillary action will initially draw

water in rapidly.
- Gentle Slopes: Slow the rate of runoff, allowing more time for infiltration.
- Vegetative Cover: Will also stow runoff.

Rainfalls of Low Intensity and Long Duration: The rate of application will
then not exceed the soil's ability to accept water.

Conditions opposite to those listed above {i.e. soils of low permeability; steep slopes;
lack of vegetative cover; and short, high intensity rainfalls) will cause a larger
percentage of precipitation 1o run off, decreasing recharge to the groundwater.

Discharge from the groundwater flow system can be through base flow to
streams, through inflow to lakes and wellands, springs and seeps, and through
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evapotranspiration. Groundwater discharge is responsible for most of the flow in
streams and rivers, especially in the absence of recent rainfall. Streams and rivers
have losing and gaining reaches or reaches of net recharge and net discharge with respact
to groundwater. A losing reach is a length of stream channel where the net flow is
downward into the aquifer. Losing reaches occur where upland streams enter major
valleys and along the upper portions of aliuvial fans. Usually, streams are "gaining” as
discharge from groundwater coniributes to stream flow. Springs and seeps occur on
steep slopes where the water table intersecis the surface and where low permeability
layers direct flow laterally until it intersects the surface. Evapotranspiration refers to
the use of groundwater by vegetation and is responsible for significant seasonal
withdrawal. Direct evaporation can also occur where the water table is within a few feet

of the ground surface.

3.9.2 Regional Groundwater Flow

Regional groundwater fiow is controlled by topography, overburden (soil)
types and thickness, and bedrock lithology (i.e., the dip of bedding surfaces, and rock
integrity).

Topography exerts a strong east/west component to groundwater flow in central
New York because bedrock valieys generally trend in a north-south direction.
Secondary porosity, fractures and dissolution pores and regionat dip of badding planes
flow deep in bedrock. Since the Sherburne site Is located on a thick accumulation of
giacial sediment and alluvial fill, site hydrogeology is dominated by the local valley
bottom flow system.

3.9.3 Local Groupdwater Fiow

Overburden aquifers of the Chenango Valley were mapped by McNish and Rancial
(1982). They identify both confined and unconfined aquifers in the Chenango Valley
near Sherburne (Figure 16).  The confined overburden aquifer is located in the axis of
the valley north and south of Sherbume, while at Sherburne it extends across the entire
valley bottom.
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A conceptual model of subsurface stratigraphy was compiled by McNish and
Randall, 1982 (Figure 17), from well logs in the Chenango Valley. The model suggests
that two separate overburden aquifers exist in the valley: a quarlernary sand and gravel
aquifer (less than 15 feet thick) in the shallow subsurface, and a deeper quarternary
sand and gravel aquifer. The two aquifers are separated by a thick layer (up to 300 feet)
of impermeable glacial silts and clays.

There is no published information on the bedrock flow in the Chenango Valiey. A
reasonable first approximation suggests that flow follows topography, in which case,
flow is paraliel to stope, toward the axis of the (ralley.

3.9.4 Site Hydrogeology

Groundwater flow at the site was approximated by measuring water levels in
monitoring wells. Water level readings provide the information needed to compile a
map of the potentiometric surface of the aquifer. The potentiometric surface provides
insight into direction of groundwater flow. Slug tests obtain an approximation of the
hydraulic conductivity and transmissivity of an aquifer at the site. Slug tests were
conducted at seiected monitoring wells at the site. Borehole logs of site wells and area
wells provide geologic information used 1o predict aquifer structure and probable areas

of recharge.

All monitor wells on the site ware completed in the upper sand and gravel
aquifer. The thick glacial silt and clay deposit (approximately 150 feet thick} provides
a lower aquiclude to the upper aquifer, preventing communication betwsen the two

aquifers.

Water level measurements were recorded in November 1989, January 1990,
and July 1990 (Table 3.1). Maps of the potentiometric surface have been compiled in
Figures 18, 19 and 20. These maps show that groundwater is found between the
elevations of 1,047 feet and 1,044 feet beneath the site. Groundwater flow is
predominantly eastto west across the site. There is a southwesterly component to flow
at the north end of the site, and localized mounding and depressions occur at MW-6 and
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Table 3.1

WATER LEVEL DATA

Monitor Wells

Static Water Level Elevation (feet above mean Sea Level)

" Measuring point elevation approximated from survey and field measurements

[MW-8 data was not used because of the confirmed presence of floating hydrocarbon product

Well Measuring Point Land Surface _
Number Elevation Elevation 2-Nov-89  8-Nov-89 5-Jan-90 26-Jul-90
MW-1 1052.80 1050.70 1045.10 1045.00 1045.10 na
MW-2 1050.60 1048.50 1044.70 1044.80 1044.70 1043.43
MW-3 1050.30 1048.10 1045.30 1045.30 1045.60 1044.52
MWwW-4 1048.90 1046.80 1044.70 1045.10 1045.50 1043.86
MW.-5 1050.60 1048.30 1044.80 1045.20 1045.00 1043.70
MW-6 1050.30 1047.50 1045.60 1046.00 1045.90 1044.56
MW-7 105140 1049.50 104470 104400 104343
MwW-g 1050.20 1048.30 1045.80 1046.00 1044.75
MW-10 1050.40 1048.00 1046.40 1046.40 1046.50 1046.89
MW-11 1049.63 1049.80 1044.73 1044.63 1044.73 1044.58
Mw-12 - 1050.30 1048.30 1045.50 1045.40 1045.50 1044.58
MW-13 1049.30 1049.30 1045.10 1045.00 1045.20 1044.02
MW-14 1050.01 1050.13 1045.11 1045.01 1045.11 1043.98
MW-15 1050.20 1048.00 1044.40 1044.80 1045.10 1043.76
MW-16 1051.00 1048.50 1044.80 1044.70 1045.00 na
MW-17 1051.20 1047.80 1044.60 1044.60 1044.60 na
*WES-1 1048.80 1049.20 na 1046.80 1046.60 1045.38
*WES-2 10458.70 1050.08 na 1045.60 1045.40 1044.14
*WES-3 1049.00 1045.43 na 1045.60 1045.40 1044.09
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MW-7. The localized mounding is believed fo be the result of short-lived events driven
by small-scale variations in aquifer permeability or surface drainage and infiltration.

Groundwater data from MW-8 were not used when compiling the map of the
potentiometric surface beneath the site because free phase petroleum product was
discovered "floaling® in the well. The presence of floating product has the effect of
creating a false reading when the depth 1o the water table is measured with a conductive
probe. The conductive probe has the ability to sense groundwater when the open circuit
at the tip of the probe is closed by conductive ions in groundwater. In the event of
floating free product in the well, the probe will not sense the "non-conducting"
petroleum product, but will sense the underlying water. However, the underlying water
at MW-8 has been depressed by the mass of the floating product, and will rot reflect the
true potentiometric surface at that point in the aquifer.

Before the problem at MW-8 was discovered, an incorrect map of the
polentiometric surface suggested that groundwater flow was radially directed toward
MW-8. However, this interpretation of groundwater flow is wrong, and when the data
from MW-8 are removed and the map redrawn, it is clear o see that groundwater flow
is westerly foward the Chenango River.

Because the site is located on a flat lying ficodplain adjacent the Chenango River,
the possibility of groundwater fiow direction reversal occurring during flood stage on
the Chenango River was investigated. The elevation of the river surface during average
fiow is approximately 1,040 feet; the average potentiometric surface beneath the site is
approximately 1,045 feet. Thers is a 5-foot difference in elevation between the site and
the river surface during normal river stage. The maximum flood stage ever recorded on
the river was 1,048 feet, which is 3 feet above the polentiometric surface measured at
the site. However, the potentiometric surface at the site would also be expected to rise
during a flood due to infiitration of the permeable soil at the site. Thereforse, il is
unlikely that a flow reversal would occur under normal conditions.

Slug tests were used to approximate the hydraulic conductivity of the aquifer at
the site. Hydraulic conductivity is a measure of the rate of water movement through

3-16 SWO004757



1 square foot of the aquifer at a known pressure and temperature. Hydraulic conductivity
and permeability are similar in that they both apply to the rate of groundwater flow:
however, hydraulic conductivity Is a quantified measure of actual rate, whereas
permeability is a qualitative measure of the aquifer matrix's ability to pass water.
Seepage velocity, another measure of groundwater flow, is the linear rate of
groundwater flow in a horizontal direction in the aquifer. It is calculated from the

following equation:

Seepage velocity V = lﬂ

where:
K = Hydraulic conductivity
I = Gradient
n = Porosity

(Freeze and Cherry, 1979)

Values for V were calculated and are presented in Table 3.2, where hydraulic
conductivity was obtained from slug tests, gradient was obtained from measurements of
the potentiometric surface, and porosity was estimated from the literature to be
25-40% (Freeze and Cherry, 1979).  Seepage velocity was calculated for minimum
conditions (25% porosity) and maximum conditions (50% porosity). Average seepage
velocity for minimum conditions is 42 feet/year and 85 feet/year for maximum
conditions. Based on these data, it would take at least 15.3 years to 30.9 years for
groundwater from the General Instrument site to reach its natural discharge point, the
Chenango River. However, because the gradient on the potentiometric surface will
decrease as it approaches the river, if the linear velocity remained constant, it would
actually take a much longer time 1o reach the river.

3.9.5 Area Groundwaler Quality

There are no water quality data available from the shallow aquifer other than
the data generated in this report because the Village uses water from the deep aquifer.
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Water quality data from the deeper aquifer were provided by the Sherburne Water
Department. Results from a recent analysis of the city wells found no detectable levels
of organic compounds (J. Guter, Personal Communication, 1990). The most recent
inorganic analysis was conducted in 1984 when the last well was completed. Resuits
indicate a neutral pH, low TDS, and metal concentrations are all beiow MCLs. Results
are presented in Table 3.3.

JABLE 3.3
ANALYSIS FROM VILLAGE WELLS
TDS 258 mg/l
TSS 264 mg/l
Alkalinity (CaCOg) 160 mg/
pH 7.6
Turbidity 3 Niu
Coliform <1
Total bacteria 18
Hardness 179
Chloride 31 mg/t
Sulfate 18.7 mg/l
Nitrate 0.094 mg/
Calcium 27 mg/kg
Sodium 28 mg/kg

Note: All other metals were less than detection limits.

SW004760
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4.0 NATURE AND EXTENT OF CONTAMINATION

4.1  Potential Sources of Contamination

The plant closure report identified several potential sources of contamination associated
with metal plating operations at General Instrument. To the credit of General Instrument
Corporation, these sources were largely remediated during plant closure. Hazardous material
contained in drums and tanks was disposed of off site, building walls were decontaminated, and
contaminated soil was excavated. Despite the extensive cleanup and remediation effort,
contamination of groundwater with volatile organic compounds and cyanide persisted, and the

issue of metal contamination was never fully resolved.

To resolve the question of whether any sources of contamination remained on the site,
Stearns & Wheler devised a work plan to evaluate potential sources. The rationale of the work
plan was to fully characterize the four following areas:

1. Precisely identify the source of on-site contamination and delineate between on-

site and off-sile sources.

2. Further define the site hydrogeology in terms of flow directions and flow rates.
3. Determine the lateral extent of soil contamination.

4. Determine what populations (if any) are at risk from contamination found on the

site.

A sampling strategy was developed and groundwater and soif were sampled for all TCL
compounds (volatile organic compounds, semi-volatile organic compounds, pesticides, PCBs,

metals and cyanide).

Twelve (12) tasks (previously described) were implemenied {o evaluate specilic
potential sources of contamination. Each task is briefly described below, and the samples are
identified that relate to each particular task.
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Purpose:

Compounds of Interest:

Sample Identification:

Purpose:

Compounds of Interest:

Sample Identification:

Purpose:

Compound of interest:

Sample Identification:

Purpose:

Compounds of Interest:

Sample Identification:

Purpose:

Target Compounds:

Sample identification:

Examine residual secil contamination in the vicinity
of Well No. 5.

Chromium, cyanide and TCL compounds.

88-1  (soil); SS-2 (soit); S8-3 (soil);
background scil samples, GW-5 (groundwaiter).

Examine soils and groundwater to determine source
of volatile organic compound contamination and
metals in groundwater on west end of South Field.

Volatile organic compounds and metals.
MW-4, MW-5, MW-6, MW-9, MW-15, MW-16
and MW-17 (groundwater); soil gas survey in

South Field; 8S-1, §8-2, $S-3, $8-10 and SS-12
(background soil samples).

Determine source of volatile organic compounds in
MW-7.

Trichloroethene

MW-13, MW-7, MW-9 (groundwater); SS-7, SS-
8, S8-9, 8S-11, 8§§-12, $S-13 (soil).

Evaluate the possibility that Potash Creek north of
the site is a source of volatile organic compounds
from off-site contamination.

Volatile organic compounds.
SED-1, SED-2 (sediment); GW-18, GW-19, GW-
20, MW-1, Mw-2.

Evaluate the possibility that old Potash Creek {(now
contained in an underground culvert) is a source of
and "preferred pathway" for contamination.

Volatile organic compounds, metals.

Test Pits 1, 2, 3, 4 and 5; SS-10, SS-11, S8-12,
SS-13, 5§8-25, $5-25A; background soil samples.
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Purpose:

Compounds of interest:

Sample Identification:

Purpose:

Compounds of Interest:

Sample Identification:

Purpose:

Compounds of interest:

Sample Identification:

Purpose:

Compounds of Interest;

Sample Identification:

Purpose:

Compounds of Interest:

Sample Identification:

Determine whether refuse deposited in the O
Canal could be a source of leachate contamination.

Metals

Test Pits, 1, 2, 3, 4 and 5; S$S8-10, SS-11, SS-12,
§8-13, §S-25 and SS-25A.

Search for upgradient source of metal

contamination in groundwater.
Metals

MW-9, MW-10, MW-11.

Determine the source of volatile organic compounds
in soil and groundwater in the vicinity of the
plating room.

Volatile organic compounds, metals.
MW-14, MW-2, MW-8, MW-17 (groundwater);
S8S-14, 8§8-15, §5-16, S§S-17, $S-18, S$S-26,

§8-27, §B-3, SB-4, SB-5, SB-6, SB-7, SB-8,
SB-8 (soil).

Determine source of petroleum hydrocarbon
contamination in subsurface at north end of site.

Ethylbenzene, toluens, xylene and other volatile
organic compounds.

GW-18 (WES-1), GW-19 (WES-2), GW-20
(WES-3), GW-1, GW-2, GW-8, GW-17

{(groundwater); S8-26, S§S-27, SB-3, S8-4,
SB-5, SB-6, SB-7, SB-8 (soil).

Determine whether off-site transport has occurred
via air transpont.
Target compound list (TCL).

38-4, 88-5, §8-6, §5-22, $8-23 and SS-24.
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4.2

Jask 11 Purpose: Determine whether off-site migration of
contaminated groundwater has occurred.

Compounds of Interest: ~ Volatile organic compounds, metals and cyanide.

Sample Identification:  MW-15, MW-16 and MW-17.

Task 12 Purpose: Re-analyze existing monitor wells (No. 1 fo No. 9)
to calibrate previously collected data.

Compounds of Interest:  Volatile organic compounds, metals and cyanide.

Sample Identification: ~ MW-1 through MW-9.

4.1.1  Note on Data Repods

Data are presented in tabular form throughout the report. They are generally
grouped by task, geographic location, and/or relevance 1o the investigation.

Detection limits will vary between samples because of the diiution factor used
to prepare the sample. Generally, samples that are contaminated or contain a high
concentration of an analyte also have a high a high detection limit.

Some results are qualified as "biased high” or "biased low". This comment is
assigned by the validators when they determine that procedures or laboratory techniques
and equipment created an anomalous quantification. Biased data can also be caused by
matrix interference, which resulled in poor “spike compound" recovery. It usually
occurs in samples that are highly contaminated. These "biased" data are valid in a
quantitative sense (i.e., presence or absence of an analyte); however, the absolute value
may be inaccurate.

Volale Organic ¢ YOG

Soil and groundwater samples were analyzed for volatile organic compounds (VOCs).

VOCs are a class of compounds that readily vaporize at atmospheric temperature and pressure.
Generally, VOCs are divided into two broad calegories: halogenated hydrocarbons and aromatic
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hydrocarbons. Halogenated hydrocarbons (mostly chiorinated) are found in cleaning soivents,
degreasing agents and paint thinners. Sample halogenated compounds are trichloroethene (TCE),
1,2-dichloroethene (DCE), 1,1,1-trichioroethane (TCA), and tetrachloroethane (PCE). TCE
and PCE are widely used as dry cleaning solvents, paint thinners, and for drying metal parts.
DCE is used as a solvent in resin coatings, whereas TCA is used predominantly for cleaning metal
parts. The volatiile aromatic hydrocarbons are benzene, toluene, ethylbenzene and xylene,
commonly referred to as the BTEX compounds. in chemical terms, benzene is the simplest
aromatic, consisting of one 6-carbon ring; loluene, ethylbenzene and xylene are variations of
the benzene compound. Typically, BTEX compounds are associated with petroleum product
contamination. Benzene is a farge component of gasolineg, as is ethylbenzene. Toluene is an
additive in high octane gasoline and used as a solvent in paints and coatings. Xylene is used in
motor fuels of various grades and as a solvent for lacquers, enamels and rubber cements.

In general, the suite of volatile organic compounds identified in the groundwater at the
site is similar to the suite of volatile compounds identified in the soil. The chlorinated solvents,
DCE, TCA, TCE, chioroform (CF), and PCE were found in both the soil and groundwater. The
gromatic volatiles foluene and xylene are also common to both the soil and groundwater at the
site. Vinyl chioride (VC) and 1,3-dichloropropene were detected in groundwater, but not the
soil, whereas 2-butanone, benzene, 2-hexanone and ethylbenzene were detected in the soil, but

not the groundwater.

Groundwater sampies were collected from all 17 monitoring wells at the General
Instrument site and three monitoring wells on the Wescar property (previously presented in
Figure 11). Soil samples were collected from test pits and the stream botiom of Potash Creek
at varying depths, ranging from the near surface (Figure 21), 2 feet (Figure 22), and 4 feet
(Figure 23) in the subsurface.

VOCs were detected in varying degrees in the groundwater and soil on the site: however,
the greatest concentrations were found in the vicinity of the plating room, which is located at
the north end of the site.

SW004765



5-49

55-21 @

55-54

SW004755

Viloe

55-24 ¢

55-23 ¢ _

m Loed

55-1g
S5-2¢9

MAIN BUILDING

LY

SOUTH FIELD
|

S5+ g 5-12¢

SED-? .

TACO STREET

P IMELLA (.. Th{
PROPERTY | PROPERTY

§5-7
gl |
se0-2
55-13¢4 O 2 S5-BLSs-aag vt ®
L
ss-22 Z

55-8 COLLECTED
APPROMIMATELY 1 MILE TO
NOARTH-NORTH EAST IN A FIELD
ALONG ONRT. 12 SERVES AS

BACKGROUND SAMPLE.

N.Y.S. ROUTE 12

@  S0iL SAMPLE LOCATION

GENERAL INSTRUMENTS CORPORAT ION

Tzl_ ™
o —rﬁ.\mo Stearns & Wheler

TACO STREET SHERBURNE, N.Y.

1
2
=
HQO 0 100 200 ENV IR ENT AL EMFINEERS R SCHENTISTS Nﬂ
1100 I —— S o PR e ¢ Location of Scrace Sol Samples
1587 VATERTOMS, WY Taws, A




N

SOUTH FIELD
58-1 ¢

MAIN BUILDING

55-24 Il_

55-11 ¢ _

5512 ¢

waa|

SW004767

53-134

7

i

TACO STREET

mLr
PERTY

N.¥Y.S. ROUTE 12

57

=

®  SOIL SAMPLE LOCATION

100 O 100 200
1= 100 e —

TI.E: _l “ars0

Stearns & Wheler

Jab e,
1587

ENVIRONRENTAL B INEDY o SCIENTISTS

CATEMOVIA, MY Dahlew, ©r
WATERTOMY, WY e,

GENERAL INSTRUMENTS CORPORAT FON

TACO STREET SHERBURNE, N.Y,
p—e T SN

Flgure 22
Location of Shallow Sub-suriace

{2-4) Soil Samples




P

N

SOUTH FIELD

@881

L

MAIN BUILDING

TACD STREET

!1

5535 2 A @ ﬁlwg

N.Y.8, ROUTE 12

®  SOIL SAMPLE LOCATION

W = GENERAL INSTRUMENTS CORPORATION
= L Stearns & Wheler TACO STREET SHCRAURNE. M.
DVIRDNENTAL ENGINEERS € SC/ENTTSTS Figure 23
00— e | o ——r (41 Soll Sampies

SW004768



4.2.1 Groungwater

Table 4.1 presenis the list of volatile organic compounds identified and
quantified in the groundwater (see Appendix H for complete resulis).
1,2-dichloroethene (1,2-DCE) and trichloroethene (TCE) are the most common
halogenated contaminants present. 1,2-dichloroethene was found in nine of the 20 wells
sampled in concentrations of up 1o 7,700 ug/; trichioroethene was discovered in eight
of the wells in concentrations ranging from 3-130 ug/l.  Other halogenated compounds
identified were viny! chloride (VC); 1,1 dichloroethene (1,1-DCE); 1,1 dichloroethane
(1,1-DCA); 1,11 trichloroethane (1,1,1-TCA); cis-1,3 dichloropropene; and
tetrachloroethene (PCE). BTEX compounds (benzene, toluene, ethylene and xylene), the
aromatic volatiles, were also detected in groundwater at the site. Of these, toluene and
xylene ware found in MW-8 at 110 pg/l and 51 ng/l, respectively. Toluene and xylene
were identified, but concentrations only estimated in MW-4, MW-12, WES-2 and

WES-3.

No volatiles were detected in MW-5, MW-9 MW-11, MW.14 and WES-1.
VOCs were identified, but concentrations only estimated (because values were less than
detection limit) in MW.3, MW-12 and WES-2.

The distribution of total halogenated VOCs in groundwater shows the greatest
concentration near the plating room. Figure 24 illustrates the approximate lateral
extent of contamination and the greatest concentration in MW-8 at the northwest end of
the main building. The total concentration of VOCs in MW-8 is 8251 ugn, of which
7,700 pg/t (93%) is 1,2 dichloroethene (1.2-DCE).  The approximate location of the
grealest concantration is indicated in Figure 24 by the shaded area. The shaded area
represents a zone where concentrations are greater than 100 pg/l. Further
downgradient and off site, MW-17 has 309 ugA total halogenated VOCs (Table 4.1).
Upgradient and cross-gradient from these wells, MW-2, WES-3, MW-1 and MW-14
show non-detectable concentrations or concentrations of less than 19 ug/N. The low
concentrations upgradient  (MW-2, WES-2, MW-1 and MW-14) and high
concentrations at MW.8 and downgradient at MW-17 strongly implicate the plating
room as the source of halogenated VOCs found in the groundwater. Additionatly, there
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4.2.1  Groundwater

Table 4.1 presents the list of volatile organic compounds identified and
quantified in the groundwater (see Appendix H for complete resulits).
1,2-dichloroethene (1,2-DCE) and trichloroethene (TCE) are the most common
halogenated contaminants present. 1,2-dichloroethene was found in nine of the 20 wells
sampled in concentrations of up to 7,700 ug/l; trichloroethene was discovered in eight
of the wells in concentrations ranging from 3-130 pg/l. Other halogenated compounds
identified were vinyl chloride (VC); 1,1 dichloroethene (1,1-DCE); 1,1 dichloroethane
(1,1-DCA); 1,1,1 trichloroethane (1,1,1-TCA); cis-1,3 dichioropropene; and
tetrachloroethene (PCE). BTEX compounds (benzene, toluene, ethylene and xylene), the
aromatic volatiles, were also detected in groundwater at the site. Of these, toluens and
xylene were found in MW-8 at 110 ng/l and 51 pg/l, respectively. Toluene and xylene
were identified, but concentrations only estimated in MW-4, MW-12, WES-2 and

WES-3.

No volatiles were detected in MW.-6, MW-9 MW-11, MW-14 and WES-1.
VOCs were identified, but concentrations only estimated (because values were less than
detection limit) in MW-3, MW-12 and WES-2.

The distribution of total halogenated VOCs in groundwater shows the greatest
concentration near the plating room. Figure 24 illustrates the approximate lateral
extent of contamination and the greatest concentration in MW-8 at the northwest end of
the main building. The total concentration of VOCs in MW-8 is 8251 pg/l, of which
7,700 pg/l {93%) is 1,2 dichloroethene (1,2-DCE).  The approximate location of the
greatest concentration is indicated in Figure 24 by the shaded area. The shaded area
represents a zone where concentrations are greater than 100 pgA. Further
downgradient and off site, MW-17 has 309 Hgh total halogenated VOCs (Table 4.1).
Upgradient and cross-gradient from these wells, MW-2, WES-3, MW-1 and MW-14
show non-detectable concentrations or concenirations of less than 19 ug/N. The low
concentrations upgradient  (MW-2, WES-2, MW-1 and MW-14} and high
concentrations at MW-8 and downgradient at MW-17 strongly implicate the plating
room as the source of halogenated VOCs found in the groundwater. Additionally, there
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appears to be a plume of VOCs migrating west and southwest roughly paraliel to the
direction of groundwater flow.

Halogenated VOCs were identified and quantified in other monitor wells on and off
the site. Generally, the concentration in these wells is very small (<25 pg/); however,
concentrations of 36 pgA, 76 ug/l, and 43 k9N were found in MW-13, MW-16 and
MW-4, respectively. Based on approximaied groundwater flow direction, thess welis
are In a cross-gradient and slightly downgradient direction from the contamination at
the north end of the site. MW-13 Is located close to an area once used to store paint,
paint thinner, and other "solveni-like" compounds (R-1- and W-1 in Figure 1b of
Appendix M). MW-16 is downgradient from a part of the plant once used o plate metal
antennae (specifically, the Aloding™ process). The occurrence of VOCs in MW-4 is
anomalous because there is no record of solvents being used in this part of the site:
however, Potash Creek flowed through this area and may have transported organics from
the north end of the site.

4.2.2 Sgijl

Aromatic (BTEX) and halogenated compounds were found in the surface (0 to 2
feet), shallow subsurface {2 to 4 feet), and subsurface (>4 feet) at the site (see Table
4.2 for summary). The greatest concentrations were found in the shallow subsurface (2
to 4 feet) in the soil around MW-8 and in the soil north of the wooden shed. Both areas
are located at the north end of the site near the plating room. With notable exception,
surface samples were relatively uncontaminated except in the area adjacent to the
Wescar property and west of the plating building. Subsurface samples (>4 feet)
contained no VOCs except for Test Pit No. 6 in the plating room.

Aromatic VOCs were found in the surface soil at SS-17 (75 ng/l), S8-2s8
(6500 pg/kg), and SS-27 (297 Hg/kg) (Figure 25). S§S-17 is iocated near the
loading docks west of the plating room; $S8-26 and SS-27 are located north of the
woodshed near the boundary of the Wescar Property. BTEX compounds were found in the
shallow subsurface in concentrations of up to 15,600 ng/kg (Figure 26).
Concentrations were greatest at the north end of the site where they appear fo be

4.7 SW004774
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4.3.2 Sojls

The soil on and off the General Instrument site contains a variety of SVOCs, but
the majority of compounds identified are PNAs. Table 4.4 presents the total list of SVOCs

identified at the site.

Sample No. 22 contained the greatest concentration of SVOCs on or off site. It
was coliected from the surface soil of the Kelly property, located just east of the sile,
and contained 90 ppm total SVOCs, of which 99.2% were PNAs and the remaining 0.8%
was dibenzofuran. The highest concentrations on site ware in the surface and shallow
subsurface soil around MW-7 (Samples SS-7, $8-8, SS-9) and associated with the
petroleum-contaminated soil in the spill area north of the wooden shed {SS-26 and
88-27). The soil around MW-7 contained an average of 14 ppm total SVOCs, of which
96% is one or more PNA compound. The soil from the spill area north of the woodshed
contained up to 14 ppm SVOCs, of which 99% are PNAs. The complete list of PNAs
identified in the soil samples is presented in Table 4.5.

The PNA concentration found at SS-22 (on the Kelly property) is directly
correlated 1o, and believed to be derived from, coal ashes deposited in the old Chenango
Canal by residents bordering the canal. Mr. Sean Kelly, adjacent property owner,
described "piles of ash* in his backyard “that must have filled in a low spot” (personal
communication, 1990). His house used to be heated with coal, as were many of the
houses along Route 12 adjacent to the site. Also, during the test excavation at the site,
we encountered several gray clay lenses in the old canal which we determined were ooal
ash. Other soil samples that may have been affected by dumping of coal ash into Potash
Creek are SS-12, §8-13 (the second greatest concentration at the site), $S-25 and

S§8-25A.

Other PNA compounds found at the site are probably related to atmospheric
deposition from intemal combustion engines: SS-1, §S8-2, SS-3, S84 (background):
$8-5 (background); SS-6 {background); $S-7, SS-8, SS-g, §8-21, §5-23, $S8-24,
SED-1 and SED-2 (see Table 4.6 for background concentrations). Sampie SS-6 was
collected about one-half mile from the site from a field along Route 12. This iocation

4-10
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4.3

associated with the soil adjacent to MW-8, soil north of the wooden shed, and the soil in
the loading dock area of the main building and plating room. In the subsurface, BTEX
compounds were found in Test Pit No. 6 (SS-14), which was dug around the tile pipe in
the center of the plating room (Figure 27). The compounds identified were ethylbenzene

(12 ug/kg) and xylene (140 ng/t).

Halogenated compounds were aiso found in the soil on the site. Surface Sample
S$8-17 contained 50 pg/kg total halogenated VOCs: SS-21 contained an estimated 5 pg/kg
TCE; and SB-2 contained an estimated 0.6 ug/kg of 2-butanone (MEK). Halogenated
volatile compounds were not encountered at any other surface soil samples. However,
relatively high concentrations were encountered in the shallow subsurface near the
north end of the site at the plating room {see Figure 28 for distribution). SB-8 and SB-
6 contained 4,350 pg/l and 9,630 pga, respectively. The major components of both of
these samples are 1,2 dichloroethene (1,2-DCE); 1,1.1 trichloroethane (1,1,1-TCA);
and trichloroethene, (TCE), which are the same compounds found in the groundwater at
the site (Table 4.1). The highest concenirations of chlorinated hydrocarbons were found
west of the plating room; however, they were also detected in the (one) shaliow
subsurface sample from the South Field (Sample SB-1, Figure 26). Soil Sampile SS-14
from Test Pit No. 6 (in the piating room) was the only subsurface sample io contain
VOCs. It contained chlorinated hydrocarbons 1,1-DCE (40 ng/kg) and 1,1,1-TCA
(270 pgrkg) (Figure 29).

Semi-volatie Organic G !

Semi-volatile organic compounds (SVOCs) are a group of compounds that do not readlly

volatilize at atmospheric pressure and lemperature. The semi-volatiles can be divided into four
categories based on chemical structure and environmental source: (1) the polynuclear
aromatic hydrocarbons; (2) phthalates: (3) phenclics; and (4) miscellanecus seml-
volatiles. To facilitate the organization and utilization of semi-volatile data, the resulis are

grouped into these four categories.

Polynuclear aromatic compounds (PNAs) form during the incomplete combustion of

hydrocarbons (fossil fuels) and are encountsred in ash, soot and oll spills (Sittig, 1985). This

4-8 SW004782
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group includes fused ring benzene compounds such as napthalene, anthracene, chrysene, etc.
The second group is the phthalates: phthalates are derivatives of phthalic acid and are commonly
used as plasticizers and solvents in the plastics industry. The third group of SVOCs is the
phenolics; phenolic compounds were not identified at the site and will not be discussed as part of
this report. The fourth group is a miscellaneous group of halogenated and nitrogen-containing
aromatics. Included in this group are benzoic acid and dibenzofuran. Benzoic acid forms in the
oxidation reaction of PNAs, whereas dibenzofuran (or diphenyiene oxide) forms during the
combustion of coal (Montgomery and Welkomn, 1989).

SVOCs were identified in both soil and groundwater at the site, but the greatest
concentrations are associated with the soils, both on and off site, Groundwater in the vicinity of
MW-8 contained low levels of some semi-volatiles, but the remaining groundwater was free of

semi-volatiles.

4.3.1  Groundwater

With the exception of PNAs and dibenzofuran found in MW-8, there were no
confimmed SVOCs in the groundwater at the TACO site. The PNA, napthalene (510 pug/ly,
2 methyinapthalene (510 ug/l), fiuorene (120 pugM and phenanthrene (270 ug/l),
were identified in MW-8, as well as dibenzofuran (88 ugNl). A complete list is found in
Tabie 4.3. The presence of PNAs in MW-8 is probably associated with the observed freeg-
phase petroleum product in the weil. These petroleum products are probably derived
from the petroleum spills that occurred at the loading dock in 1987 and from spills that
occurred north of the woodshed at the boundary with the Wescar property.

Very low concentrations of phihalates were reported in most groundwater
samples (see data in Appendix H). However, the presence of thesa same phthalates in the
method blank questioned their validity. We believe all reported phthalate values are due
to ambient background concentrations and not associaled with site-specific
contamination.

SW004786



Table 4.3

SEMI-VOLATILE COMPOUNDS IN GROUNDWATER

Sample Number

| cw-8 |Gw-10] Gw-14] Gw-20

bissed high

Location | MW-8 | MW-10] MW-14] WES-3
Compound Type
Naphthalene PNA | 510
2-Methyinaphthalene PNA | 510
Dibenzofuran MISC 88 0.2E
Diethylphthalate PHTH
Fluorene PNA 120
Phenanthrene PNA 220
Di-n-butylphthalate PHTH 09 E
Flueranthena PNA | 12 E
Pyrene PNA | 85 E 0.8 E
Benzo {a) Anthracene 03 E
Butyibenzyiphthalate PHTH{ 3E
Chrysene PNA 4E
bis{2-Ethylhexyl)phthatate | PHTH fi. .. -
Di-n-pctyiphthalate PHTH i -
Summary
TOTAL PNA's 1401 0 0.8

% OF SVOL'S PRESENT 92.9 0 100 0

TOTAL PHTHALATES 19 0 0

% OF SVOL'S PRESENT 1.26 0 0 0

Misc. Semi-Voaltiles 88 0 0

% OF SVOL'S PRESENT 5.836 0 0 0

TOTAL SEMI-VOLS { j1508] o J 0.8 | o

All Concentrations are in pg/l.
Shaded areas indicate analyte was found in blank.
“E" denotes estimated value below detection limit.
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TABLE 4.6

BACKGROUND CONCENTRATION OF SEMI-VOLATILES

Sampie Number 5S4 SS8-5 S56
Farmer's Farmer's Off Site
Localion Floki Field Fiald
Depth oz | oz | L2
Compound Type
Benzoic acid MISC
-Chlorpgthoxy)methane MISC
Naphthalena PNA
2-Meth thalena PNA
Acenaphihylene PNA 1206 |
Acanaphthene PNA
Dibenzoluran MISC
Diethyiphthalate PHTH
Fluorene PNA 45 E
4-Nitroanifing MISC
N-Nitrosodiphenylaming (1) MISC
Phenanthrene PNA 510
Anihracens PNA - 95 E
Di-rrbutyiphthalate PHTH 85E 41 E
Fltoranthena PNA 48E 45 E 720
Pyrgne PNA 43E 30E 580
thalate PHTH
Benzo{a)anthracens PNA 280 E
Ch ne PNA 450
bis{2-Eth thaiate PHTH [ e e L
| Di-n-octyiphthatate PHTH
Benzo{b)fseranthene PNA 250 E
Benzo(k)fluoranthene PNA 46 E
a ne PNA _SWE
| 1,23 PNA 58 F
Diberzo{a hlanthracene PNA
Benzo{g h,i}peryiens PNA &2E
Summary
TOTAL PHA'S 91 75 3548
% OF SVOL PRESENT 583 100.0 98.9
TOTAL PHTHALAYTES 85 4] 41
% OF SVOL PRESENT 417 0.0 1.1
TOTAL PHENOLICS [*] 0 [+]
% OF SVOL PRESENT 0.0 0.0 0.0
MISC, SEMI-VOLATILES 0 ] 0
% OF SVOL PRESENT 0.0 0.0 0.0
TOTAL SEMI-VOLATILES | 156 1 75 ! kL
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was selected because SCS mapping indicated a similar soil fype to that found on the GI
property.

Soil Samples SS-14, S5-15, §5-16, S$-17; and Soil Boring Samples SB-5,
$B8-6, SB-7 and SB-8 (all derived from around the plating building) were contaminated
with 8VOCs. The SVOCs found in these samples may be related to the source of the VOC,
that is, releases associated with activity in the plating room.

The remainihg SVOCs (non-PNAs) found during this investigation were
phthalates (Table 4.7) and miscellaneous SVOCs (Table 4.8). The phthalate,
bis(2-ethylexyl)phthalate, was found in large enough quantities in Samples $B-6 and
SB-7 to be considered present in the environment. It Is found in concentrations of up to
4377 pg/kg and represents 36% of the SVOCs in this sample. The source of this
phthalate, at these locations, is problematic because there were no reported uses for
phthalates at the site. Bis(2-ethylexyl)phthalate is used asa plasticizer in polymeric
products and as a lubricant in vacuum pumps. However, these uses are incompatible
with activity at the General Instrument plant, and the source of the phthalate is

unknown,

Dibenzofuran (diphenylene oxide) was positively identified in soil samples
collected at the site and adjacent properties. It is reported to be a by-product of coal
gasification (Montgomery and Welkom, 1990). its presence in soll sampies at the
General Instrument site is probably related to fossil fuel releases (fuel oil near the
loading dock and north of the woodshed) and coal ash in the old Chenango Canal. There are
no indications that General fnstrument directly or indirectly reieased dibenzofuran,
except what may have been contained in fuel oil near the loading dock.

The remaining miscellaneous compounds benzoic acid, bis(2-chloroethoxy)
methane, 4-nitroaniline , and 4-nitrosodiphenylamine were identified in samples on
site, but at concentrations below quantification limits. Their presence is considered
part of the background concentrations associated with urban and industrial environments
and not a result of activity at the General Instrument site,

SWO 74790
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4.4 Peslicides and PCBs

Pesticides were identified in soil samples on and off site. PCBs were identified and
qQuantified in soil samples on site. No pesticides or PCBs were identified in groundwater samples

at the site.

4.41 Soils

The pesticides 4,4' DDE, Dieldrin, 4,4' DDD, gamma chlordane, and endosuifan
were identified in samples collected from property adjacent io the General Instrument
site and from the background samples collected approximately one-half mile from the
site (Table 4.9). Dieldrin and gamma chlordane were identified (at concentrations
below quantifiable detection limits) in Sampies §S-12, §5-21 and SS-13 on site.

The presence of pesticides on and off site at low concentrations is probably a
result of pesticide use by local homeowners and farmers in this agricultural area.
Today, pesticides are used routinely to control ant, roach, fly and bee populations in
residential properties. Farmers use them lo control crop-damaging worms, larvae and
flying insects. There is no indicafion that pesticide concentrations in the soil at the
General Instrument site exceed ambient concentrations in soil of the region, and
therefore will not be discussed further in this report,

Arochior 1254, a PCB, was found in concentrations of up to 1900 ug/kg in the
soil around MW-5. It is believed 1o be a confirmed hit, as it showed up in three other
samples collected from the same area. Arochior 1254 was aiso identified but not
quantified in SB-7 at the northwes! corner of the property. The surface soil in both
areas, MW-5 and SB-7, is composed of a gravelly fill; the material is not native to the
site and was probably trucked there as part of site construction or remediation, The
apparent lack of a source of PCBs assoclated with site activity suggests that the PCBs
may actually have been transported to the site in contaminated fill. in any event, the
concentration is less than the generally-accepted RCRA (50 mg/kg) guidance vaiue
requiring soil cleanup.

SW004793



4.5  Metals Pjus Cyanide

The following section details the distribution of total and dissolved metals plus cyanide in
groundwater, and fotal metals plus cyanide in the scil at the site. Metals in groundwater will ba
discussed first, followed by a discussion of metals in the soil. Generally, only metals of concern
or metals that exceed NYSDEC standards as established under 6 NYCRR 703 and presented in
TOGS 1.1.1 will be discussed.

A full scan for metals detailed on the Target Compound List by Superfund (SARA, 1986)
and cyanide was run on groundwater and soil samples collected from on and off site as part of

this investigation.

In groundwater, concentrations of total cadmium, iron, lead and magnesium exceeded
NYSDEC groundwater standards; and concentrations of total antimony and magnesium exceeded
established guidance values. In most cases, upgradient concentrations of metals were less than

on-site or dewngradient concentrations.

There are no established standards for metal concentrations in soil because of the
variation which occurs naturally in soil. To make a reasonable determination of on-site
contamination, on-site concentrations were compared with off-site ("background®)
concentrations and USGS published data for average soil in the eastern United States
{Shackletter and Boerngen, 1984). In this comparison, very little difference was seen between
on-site and off-site concentrations.

4.5.1 Groundwater

The NYSDEC standard or guidance value was exceeded in one or more wells for
the foliowing nine metals: antimony, cadmium, chromium, iron, lead, magnesium,
manganese, sodium, and zinc. Each metal will be discussed separalely, foliowed by a
discussion of metal distribution on and off site.



a  Antimony

The concentration of antimony was below detection limits for ali except the
six wells described below.

CONCENTRATION OF ANTIMONY
IN WELLS THAT EXCEED THE STANDARD

Concentration

WellNo, ___ (ugh
MW-12 25.0
MW-14 24.0
MW-15 16.1
MW-16 15.4
MW-17 52.4
WES-3 15.0

The standard for aniimony is 3 1g/l in groundwater, which is exceeded at
one well off-site (WES-3); the three off-site downgradient wells (MW-15,
MW-16 and MW-17); MW-14 east of the plating room; and MW-12 from near
the Potash Creek debouchment in the South Field.

b. Cadmium

The concentration of total cadmium exceeded the MCL in MW-14
(16.1 pgfN). The standard is 10 pgl. MW-14 is located east of the plating
room.

c. Chromium

The chromium siandard is 50 pgl. Five monitoring wells sampled had
total chromium concentrations in excess of that standard (ses below).

4-14
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CONCENTRATION OF TOTAL CHROMIUM
IN MONITORING WELLS THAT EXCEEDED THE STANDARD

Concentration

WellNo, __ (uo/d
MW-5 56.2
MW-12 69.8
MW-14 90.7
MW-16 57.8
MW-17 59.3

Monitoring Wells MW-12, MW-14 and MW-17 had the greatest
concentration of total chromium. These are the same three wells that have the
greatest concentration of other metals of interest.

d lron

The concentration of total iron exceeded the standard in all wells on site and
off site. The standard for iron is 300 ug/l; concentrations ranged from 907
ng/l to 141,000 g/l for monitoring wells on site, and from 2,360 ug/! to
107,000 ugA for monitoring welis off site.

The distribution of total iron is presented in Figure 30. 1t is apparent
from Figure 30 that MW-14 has the greatest concentrations of iron
(141,000 pg/l), and MW-17 (hydrogeologically downgradient) has the second
highest concentration at 107,000 pg/l. Concentrations are also elevated in
MW-12, located in the South Field.

The distribution of iron is fairly typical of the distribution for all metals
tested. That is, MW-14, MW-17 and MW-12 have elevated concentrations of
metals relative to the other monitoring wells sampled. MW-14 and MW-17
are in close proximity to the plating room (adjacent to the east wall and
downgradient, respectively), whereas MW-12 is located at the “old"
debouchment of Potash Creek.

4-15 SW004797
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The concentration of dissolved metals was determined for all groundwater
samples coliected, including iron. The concentration of dissolved iron was
generally less than total iron in all monitoring wells. This is probabiy a result
of the loss of iron in soil minerals that wers removed during filtration. It is
evident in Figure 31 that even after filtering, some on-site wells exceed the
standard for iron, specifically MW-4, MW-7, MW-8 and MW-13. Off-site
upgradient wells (MW-9, MW-10 and MW-11) were below the standard, as
were downgradient wells (MW-15, MW-16 and MW-17).

e. Llead

The concentration of total lead exceeded the standard in five monitoring
wells on site and off site (see below). The standard for lead is 25 pg/l.

CONCENTRATION OF TOTAL LEAD
IN WELLS THAT EXCEED THE STANDARD

Conceniration

WellNo, __ {ug/My
MW.-7 45.4
MW-12 55.3
MW-14 49.8
MW-15 28.7
MW.17 29.9

The greatest concentration of lead is found in MW-12; however, MW-14
and MW-17 aiso have elevated concentrations. The distribution of lead is
similar 10 the distribution of iron.

A comparison of {otal lead to dissolved lead (Figure 32) shows that nearly
all lead is removed during filtration. This strongly suggests that the lead is
adsorbed to organic or clay particles in the water, and is effectively removed
during fieid filtration. The concentration of dissolved lead does not exceed the

standard for any wells on site or off site.
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f.  Magnesium

A guidance value of 35,000 pg/l has been established for magnesium by
the NYSDEC. Concentrations of total magnesium in groundwater exceeded the
guidance value in seven welis on site and off site {see below).

CONCENTRATION OF TOTAL MAGNESIUM
IN WELLS THAT EXCEED THE GUIDANCE VALUE

Concentration

WellNo, . fugt

MW-11 36,000
MW-12 87,500
MW-14 124,000
MW-.15 37,600
MW-16 77,500
MW-17 178,000

A comparison of total versus dissolved magnesium (Figure 33) reveals a
dramatic reduction in magnesium in filtered sampies. In fact, no dissolved
concentrations approached the guidance values. Magnesium is found naturally in
the minerals within limestones, clays, and feldspathic sands.

The diftference belween total magnesium and dissolved magnesium
concentrations probably reflects a high concentration of suspended mineral
particles rich in magnesium, that were subsequently removed during field
filtration.

¢ Manganesq

The standard for manganese is 300 ug/l. Al monitoring waells tested
{(including on-site and off-site wells) exceeded the standard for manganese,
except Wells MW-5 and MW-6, located in the South Field, Concentrations
ranged from 215 pg/l (below siandard) to 12,100 ug/l for monitoring wells
on site. Off site, concentrations ranged from 305 ugft to 11,400 pg.
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Dissolved concentrations of manganese did not differ appreciably from total
concentrations. A comparison of total versus dissolved (Figure 34) illustrates
that in a general sense, the dissolved component constitutes most of manganese

in the sample.

Manganese is used in the iron and steel industries as an alloy; it is also
used as an alloy in zinc and aluminum products. It also has many uses in the
fertitizer industry, in paints, varnishes and inks. There is not an appreciable
increase in manganese concentration from upgradient fo downgradient, and
manganese frequently exceeds groundwater standards naturally. The manganese
detected in on-site wells may be derived in part from site operations as wall as

from natural occurrence.

h-Sndium

The groundwater standard is 20,000 pg/A. This was exceeded in 12 of the
18 wells tested. Concentrations exceeding the standard ranged from 21,000 to
346,000 pg/l. The highest values were at the north end of the site (MW-14
and MW-17), suggesting a possible connection to plating room activities. The
standard was exceeded in two of the three upgradient wells, suggesting high
background levels.

i. Zing

The zinc standard of 300 pg/! was exceeded in three wells, and only
minimally. Concentrations of 306, 381, and 381 ug/l were detected Wells
MW-12, MW-14, and MW-17, respectively.

j-  Cvanide

Cyanide was discovered in the groundwater at MW-5, MW-6 and MW-16.
MW-5 and MW-6 exceeded the standard of 100 pg/l, with concentrations of
206 pg/l and 118 ug/, respectively. The source of this cyanide is probably
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related to soil contamination previously discovered during plant closure. The
contaminated soil has subsequently been excavated, and analysis of soil samples
from the remediated area (SS-1, SS-2 and S8-3) revealed low levels of
cyanide, but dramatically less than concentrations before remediation.

In summary, nine of 23 melals tested exceeded standards in one or more wells.
This data was compared to historical, unvalidated data from 1985 and 1 886. Ofthe
metals tested in those sampling evenis, four exceeded standards. These included
chromium, iron, manganese, and zinc. Chromium was consistently at or above standards
in all wells in 1985 and 1986. In our study, only five wells had chromium exceedances.

The most consistent exceedances are at the north end of the site and may be
related to plating room activities.

4.5.2 Soils

As with many soil analyses, there are no established limits or standards for
metal concentrations in soils. To determine whether metal concentrations at the site
were excessive, on-site concentrations were compared lo background for the Town of
Sherburne, and to USGS published data of mean concentrations in the eastern United
States (Shackletter and Boerngan, 1984). Background and USGS values are reported in
Table 4.10. Background samples from Sherbume exceeded USGS values for cobalt, lead,
nicket and zinc; therefore, in the comparison, the background sample will supersedes the

USGS values,

The concentration in metals in on-site soll samples was greater than
background and USGS reports for the following metals: arsenic, copper, lead and zinc
(Tables 4.11, 4.12, 4.13 and 4.14), Beryllium, cadmium and chromium
concentrations in sediment samples from Potash Cresk {off-site and cross-gradient)
exceeded background and USGS values, but are associated with the fine grain organic-
rich stream (pond) sediments where one would expect fo find higher concentrations of
metals.
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Table 4.13
METAL CONCENTRATION IN SOILS FROM SPILL AREA

Sample Number | §5-26 | ss27 | S-28
Locetion I ONSTE|  owsne| ONSITE |
Cong. Cone, Cone.
mgkg |+ *f mokg e *f mong |+ *
14400 13100 4410
28 2 23
(] X173 X1 a4
91.3 85.6 30
0.83 0.67 0.32
0.81 o84 0.66 1.
(= X|_ 16000 x| 21 X
22.3 19, T2
1.5 JX 99 X
188 X X] 186 [X[X[ 103
25800 T 22800 a780
31,3 65.2 []
5140 - x| 506 '3")!(' 10800 | [ X|
[ 577 jX X[ 356 1Ix
D.05 | 0.13 ' X| 0.0
257 IX 2 X 0.8
1130 1210 743
0.41 93 0.26
0.42 0.44 0.35
836 &0 X114
_0328 0.25
195 205 1 | | a7
94,1 X 121 X1 a9,
0.62 0.65 053
Alt values reported as mg/kg of dry soll,

* Compared 1o the average offsite samples pius one standard deviation.
+ Compared the USGS value, Shackialie, H.T. and Boemgan, {1984)
X" Indicales exceedance of efther the background or USGS valye
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4.6  Contaminant Source Investigation

As part of the work plan, 13 tasks were proposed to address NYSDEC concems at the site.
The first part of this chapter introduced the data and identified compounds of concem and areas
where data exceeded established standards. For the remainder of this chapter, we will address
the results of specific tasks, describing the presence or absence of contamination and suggesting
the probable sources of contamination in greater detail.

'4.6.1 Jask1

The purpose of this task was to determine whether a source of inorganic
contamination persists in the vicinity of MW-5; the two primary inorganics of concern
are chromium and cyanide. Concentrations of all inorganics in the soil around MW-5
and MW-7 are reporied in Table 4.15.

At the time of sampling, chromium concentration in the soil around MW-5
ranged from 22 mg/kg to 51 mg/kg. Background samples from Sherburne averaged
22+6 mg/kg; the maximum expected background concentration is 28 mg/kg. Prior to
plant closure, the soil in the vicinity of MW-5 contained greater than 1000 ppm. The
soil concentrations of chromium in the vicinity of MW-5, although slightly higher than
background, are considerably less than pre-closure concentrations and are not a source

of contamination.

Cyanide in MW-5 was percsived to be a problem and is specifically addressed in
the work plan. Groundwater sampled from MW-5 contained Cyanide in excess of the
State groundwater standard. The standard is 200 ug/l for cyanide; MW-5 contained
206 pugl. MW-16 (immediately downgradient) and MW-6 (cross-gradient) contained
26 pg/l and 118 pg/l, respectively, of cyanide. These were the only monitor weils to
have detectable levels of cyanide.

We found that concentrations of cyanide in MW-5 showed a gradual decrease
with time. Beiween 1985 and 1986, MW-5 was tested for cyanide on a monthly basis.
During that time, the average conceniration was 360 uo/l. The concenfration we
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measured was 206 pg/l. This is less than the historical concentration and shows a

decline over time.

4.6.2 Task2

The purpose of this task is to determine the source and extent of contamination
in the soil and groundwater along the western boundary of the property and the South
Fieid. Monitor Wells MW-4, MW-5, MW-6, MW-8 and MW-2 are located along the
western boundary of the site. Soil Samples $S-1, §S-2, 8S-3, S8-21, SB-8 and SB-7
were collected from the western boundary of the site.

Contamination of soil and groundwater along the western border of the property
can be divided into a southerly and northerly component. The southerly component is
characterized by low concentrations of chlorinated VOCs in the groundwater and moderate
chromium and cyanide concentrations in MW-5. The northerly component is a complex
combination of volatile and semi-volatile organic compound contamination of soil and
groundwater. It is characterized by high concentrations of aromatic and chiorinated
hydrocarbons in MW-8 and in soil around the plating room. Contamination along the
western boundary at the north end of the site will be addressed in Task 8, Task 9, and
Task 13.

In the South Field, low levels of VOCs, in particular 1,2 dichloroethene
(1,.2-DCE) and trichloroethene (TCE), persist in MW-4, MW-5 and MW-6. Sample
SB-1 from the center of the South Field also contained B ug/l of 1,2-DCE and TCE. The
soil gas survey encountered low fevels of unidentified volatile compounds at two
locations: in the center of the field near $B-1, and west of SB-1 towards MW-6. The
locations of soil gas probes and test results are shown on Figure 5 (page 2-11).

No direct source of VOC contamination was encountered during monitor well
instaliation, test pit excavation, or the soil gas survey. It is possible that the source is
low lgvel residual contamination in the soll around the Potash Creek debouchment or in
the deeper unremediated soil in the areas of previous remediation. During the operation
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of the plant, drums of material were stored in the South Field, paints and thinners were
stored in temporary sheds which have subsequently been removed.

Examination of soil samples from the west boundary indicates slightly elevated
concentrations of chromium. Soil Sample SS-21 (west of the main building) contained
82 mg/kg of chromium (Table 4.11). During piant closure, the same area contained
greater than 4000 mg/kg chromium. While the most recent measurement is greater
than background (28.8 ug/kg) and USGS reports (35.6 pg/kg), it is still far below
maximum ambient concentrations as reported by the USGS (21,000 pg/kg) and pre-
closure concentrations. Soils from behind the building were removed by excavation
during the RCRA closure and the area was backfilled with clean fill.

The source of chromium near MW-5 was discussed in Task 1, where it was
determined that soil concentrations in the vicinity of MW-5 had been significantly
reduced. The groundwater standard for chromium is 50 rg/l. The groundwater standard
for cyanide is 100 pg/i. Chromium concentration in MW-5 is 56.2 pg/l; cyanide
concentration is 206 pg/l. The surface soil near the west boundary is not believed to be
a source of inorganic contamination at the site. The occurrence of cyanide and chromium
in MW-5 is believed to be the result of low level residual concentrations in the soil at
depth, in the aquifer, or in soil under the main building.

4.6.3 Jask3

The purpose of this task was to determine the source of volatile organic
compounds in MW-7, Historically, TCE, 1,1,1-TCA, 1,2-DCE and methylene chioride
(DCM) had been intermittently discovered in MW-7. During our survey, only 25 pgn
of 1,2-DCE was encountered, considerably less than historical records.

To determine whether the soil at the well was the source of VOCs, soil samples
were collected in the vicinity of the well (SS-7, SS-8 and S$S-9) and along the Oid
Chenango Canal (SS-11, §S-12 and $85-13); all soil sampled tested negative for VOCs.
Therefore, wa determined that the source of volatiles in MW-7 is not the immediate soil
around the well or the old canal bed immediately upgradient.
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To determine whether an upgradient, off-site source existed, MW-9 was tested
for VOCs and contained no VOCs. However, MW-13, an upgradient/cross-gradient, on-
site sampling point, contained low levels of 1,2-DCE. The presence of 1,2-DCE in
MW-7 and MW-13 suggests either a localized (and yet undiscovered) source along the
eastern properly boundary, or residual concentrations in the soil and aquifer.

During plant operation, General Instrument stored hazardous waste material in
a shed located due east of the garage (Figure 12). Theshedis now demolished, but
during plant closure, contamination was discovered in the soil around this shed. The soil
was excavated as part of the plant closure. The low levels of 1,2-dichioroethene
identified in MW-13 and MW-7 may be related 1o low levels of residual concentrations
in the deep soil and aquifer in the vicinity of the now-demolished storage shed. There is
reason o believe that the source is diminishing, as concentrations and the number of
compounds present have decreased with time.

4.6.4 TJask4

The purpose of this task was to evaluate the possibility that ponding on Potash
Creek is an off-site source of VOCs. Soil samples collected from the bottom of Potash
Creek did not contain any volatile compounds; therefore, it is unlikely that Potash Cresk

is a source of VOCs.

Monitor wells notth of the site (WES-2 and WES-3) contained VOCs at low
leveis, and Monitoring Well MW-1, north of the plating room but on site, also contained
low concentrations of VOCs. The concentration in all wells north of the plating room and
site boundary are low when compared to values downgradient and on site; Potash Creek
or the soll and groundwater north of the site are not considered a primary source of VOCs
in the soil and groundwater on site, but may contribute to the overall concentration
found on site.
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4.6.5 Jasks

The purpose of this lask was to determine whether the “oid” course of Potash
Creek through the site was a preferred pathway of contaminant migration.

Analysis of soil samples collected in test pits along the eastern boundary
indicate that no volatile compounds are present aiong the buried culvert, south of the
plating room. In Test Pit No. 5 (SS-25A), 2-butanone and chloroform were detected at
concentrations below method detection limits. The presence of these. volatiles is
attributed to percolation of the plating room floor dralnage system. Prior to 1973, the
floor drain in the plating room percolated into a gravel bed located under the parking lot
and plating room (T. Favalaro, Persona! Communication). In 1973, the floor drain was
connected to the village sewer system. The exact location of the gravel percolation bed
beneath the parking lot has not been identified, but VOCs were encountered in SS-19 and
S8-20 (samples collected from the well boring for MW-14), aiso located in the parking
lot east of the plating room.

Monitor Well MW-12 is located in the South Fisld close to the south end of the
buried portion of Potash Creek across the site where the underground pipe historically
emerged (debouchment). MW-12 contained volatile compounds in concentrations below
method detection limits, suggesting that Potash Creek was not a preferred pathway of
VOCs, and the VOCs encountered east of the plating room did not migrate along a preferred
route. However, high concentrations of inorganics were discovered in MW-12.
Antimony, chromium, iron, lead, manganese and magnesium exceeded state standards or
guidance values.

4.6.6 Jask§

The purpose of this task was to determine whether refuse deposited in the Oid
Chenango Canal could be the source of metals in the groundwater. Five test pils were dug
along the course of the old canal. At depth, the test pits uncovered a black, silty soil that
contained some refuse. The rafuse consisted of broken jars, small scraps of rusted
metal, and discontinuous lenses of a white clay interpreted to be coal ash. We did not
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uncover large piles of refuse to which we could attribute the high metals concentrations

in groundwater.

Additionally, soil samples coliected from the test pits (SS-10, SS-11, 88-12,
S8-13, §5-25 and SS-25A) did not contain high concentrations of metals. Al test pits
showed elevated concentrations of copper relative to background and USGS published data
for ambient concentrations. The greatest copper concentration (64 pg/kg) is still weall
below the observed range, as published by the USGS (700 po/ka).

Lead and zinc concentrations in TP-3, TP-4 and TP-5 excesded background and
USGS published means, but were below the USGS observed range of 300 ug/kg and

29800 pg/kg, respectively.

4.6.7 JTask?

The purpose of this task was to determine whether an upgradient source of metal
contamination is moving onto the site. It was determined that the concentration of metals
in upgradient wells is not greater than on-site wells. The average concentration of
metals in on-site and downgradient wells is 356 ppm; the average concentration of
metals upgradient/off-site is 192 ppm. There does not appear to be an upgradient/off-
site sourca of metals in the groundwater.

4.6.8 Tasks

The purpose of this task was to characterize the naiure and extent of volatile
organic compounds previously identified in, and adjacent to, the plating room.

Test pits were excavated through the concrete floor of the plating building. All
test pits encountered volatile compounds, as indicated by high PID readings in the field
{see Appendix C), and later confirmed by laboratory analysis. Test Pit No. 6, in the
center of the plating room, enlarged a smaller test pit originally excavated by others
during earlier investigations (not a part of the RI/FS). The pil exposed a 24-inch clay
lile floor drain pipe that extended verlically from the floor of the room to an
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undetermined depth in the subsurface. Strong odors were encountered during
excavation, and PID readings exceeded 200 ppm at the botiom of the pit. A soil sample
(S8-14) collected from the pit contained 1,1,1-TCA (270 pg/kg:) 1-1-DCA
(40 ug/kg); and xylene {140 ng/kg), and a confirmed presence of (but below
quantifiable levels) ethylbenzene.

Other test pits through the ficor of the plating building (Test Pit Nos. 7 and 8)
also contained volatile organic compounds. SS-15 from Test Pit No. 7 contained
1,1-DCA (18 ug/kg); 1,2-DCE (51 pg/kg): 1,1,1-TCA (390 ugrkg); TCE
(170 pg/kg), and xylene (160 pg/kg); and confirmed prasence of ethylbenzene,
toluene, PCE, chioroform and methylene chioride. $S-16 from Test Pit No. 8 contained
1,1-DCA (9 ug/kg); 1,2-DCE (22 pg/kg); and an estimated quantity of xylene,
chloroform, and methylene chioride. The results from these three test pits confirm the
presence of volatile organic compounds in the soil beneath the plating building. The VOCs
were probably derived from the plating degreasing and rinsing operations conducted in
the plating building.

To determine the extent of soil contamination adjacent to the plating room,
additional test pits and soil borings were collected from the surface and near-surface
soif. Test Pit No. 9 and Test Pit No. 10, excavated west of the plating building through
the gravel fill of the parking area, contained volatile organic contaminants as indicated
by PID readings of 11 ppm and 9.5 ppm, respectively. However, laboratory analysis
reveaied VOCs In Test Pit No. 9 (SS-17) only. The suite of compounds present is
similar to that found in the test pits inside the plating building (1,1-DCA; 1,2-DCE;
1,1,1-TCA; TCE; ethylbenzene; and xylene). Toluene and chloroform were present but
quantities only estimated.

Soil boiings from the near-surface around the plaling room (SB-2 through
SB-9) also contained a suite of VOCs similar 1o those found beneath the plating building,
indicating that either the soil was affected before plant closure or the VOCs are migrating
through the soil from beneath the buiiding to the perimeter of the building. We suggest
{and will discuss in greater detail in Chapter 5) that volatilization of organic compounds
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in the soil and groundwater beneath the plating building is migrating by dispersive
processes into the adjacent scils.

Groundwater in MW-8 downgradient of the plating room is contaminated by
chlorinated hydrocarbons (up to 8,153 pg/l) and BTEX organic compounds (up to
9 inches of free-phase floating product), probably derived from operations at the
plating room, the oil spill near the loading dock in General Instrument property, and the
oil spill at the northern property boundary adjacent to the Wescar bulk storage facility.
MW-8 is directly downgradient of the plating room, and it contained six of the seven
VOCs identified in the soil of the plating room. MW-17, further downgradient of both
MW-8 and the plating room, contained a similar suite of compounds, but in lower
concentrations. It appears that volatile organic compounds originally released to the soil
beneath the plating building have impacted groundwater. The scenario is complicated by
the presence of petroleum hydrocarbons released by accidental spills. Monitor Well MW-
14, directly upgradient of the plating room, does not contain any VOCs.

4.6.9 Tasks9

The purpose of this task was to determine the source of petroleum hydrocarbons
at the north end of the site. Volatile indicators of petroleum hydrocarbons are the
aromatics (benzene, toluene, ethylbenzene and xylene). Since xylene was discovered in
and is associated with activity in and around the plating building, the most accurate VOO
indicator of petroleum is considered fo be benzene, toluene and ethylbenzans. Napthalene
and methylnapthalene, both semi-volatile compounds, are reliable indicators of fuel oil
contamination.

Free phase product was identified in MW-8, and contaminated soil was
identified at the northern property boundary during the field investigation. We believe
the free product in MW-8 is at lsast partially due to the spill near the loading dock. The
release was reported to NYSDEC in September 1986 (Spill No. 8604201). There was
another spill that occurred at the loading dock in 1987 (Spill No. 8702865), and
additional release at the north end of the property in 1989. A spill was reported to the
NYSDEC in October 1589 (Spill No. 8907369). This release was probably the result of
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intentional or inadvertent release by persons (other than General Instrument
personnel) who gained access to the site from the north. At the time of the release, there
was no fence at this portion of the property. Soil samples collected from the spill area
indicate the presence of benzene, toluene and xylene, napthalene and methyinapthalene.
As part of the NYSDEC spill repor, and independent of the RI/FS, soil from the spill area
was analyzed for total petroleum hydrocarbons. Results indicate the presence of
kerosene and fuel oif (see Appendix E).

Surface soil samples from the area of the plating room and petroleum spills
(SB-3 through SB-9) contained various amounts of pettoleum hydrocarbons. SB-7,
from the furthest northwest corner of the property adjacent MW-2, contained very high
concentrations of BTEX compounds (15,600 ig’kg). SB-8, from the area adjacent
MW-8 (in the vicinity of the 1986 and 1987 release), contained high concentrations of
petroieum hydrocarbons (2,760 ng/kg).

Groundwater samples collected from WES-2 and WES-3 (upgradient and cross-
gradient of both spills) contained small amounts of loluene, no benzene, ethylbenzens, or
semi-volatile compounds. MW-8, on the other hand, contained 9 o 24 inches of floating
free-phase product (suspacied to be fuet oif), 110 pg/ toluene, 51 ugNl xylene, and
napthalene and 2-napthalene at 510 ng/t each. Clearly this well hasbeen impacted by
petroleum hydrocarbons, most probably fuel oil released during the 1986, 1987 and

1989 spills.

Petroleum hydrocarbons at the north end of the site appear 1o be localized in the
surface and near-an soils (see Figures 25 and 26). Petroleum-derived hydrocarbons
have had an impact on groundwater. The source of the petroleum hydrocarbons in the
groundwater is from spills by General instrument in the vicinity of the loading dock, and
by unknown persons who gained access 10 the site from the norh.

4.6.10 Task 10

The purpose of this task was to determine whether off-site transport had
occurred via air transport.
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Six soil samples were collected: two from off-site/upwind north and west of the
site (S5-4 and SS-5), three from off-site/downwind south and east of the site (SS-22,
§S-23 and S$S-24).  Additionally, one sample from a farmer's vacant field
approximately one mile from the site was used as a background data point. All soil
samples contained no volatile organic compounds, PCBs or pesticides of concern.

Downwind samples contained marginally-elevated concentrations of arsenic,
copper, lead and zinc relative to upwind and background concentrations. In all cases,
however, the elevated concentrations are less than the observed range as published by
the USGS, and only marginally greater than background for the site and for Sherburne in
general. There is no evidence of off-site migration via atmospheric deposition of metais

at the site.

Soil Sample SS-22 downwind/ofi-site contained high concentrations of
polynuclear aromatic compounds (the product of incomplete fossil fuel combustion).
The soil at SS-22 contained 89 ppm PNAs and a small amount of dibenzofuran which,
although it is not classified a PNA, is related 10 fossil fuel combustion. The concentration
of PNAs at SS-22 is higher than any sample, on- or off-site. We believe the elevated
PNAs are the result of the coal ash deposition by adjacent homeowners into the abandoned

Chenango Canal. Mr. Sean Kelly reported large quantities of ash in his backyard, "that
Mmust have filled in a low spot" {Personal Communication). He excavated these ashes

while doing landscape construction on his property.

From the soil samples collected, thers is no evidence of off-site migration via
almospheric deposition of contaminants generated at the TACO site.

4.6.11 Task 11

The purpose of this task was to determine whether off-site migration has
occurred via groundwater transport.

Three monitor wells were installed off-site/downgradient from the site; all
three contained elevated concentrations of VOCs. MW-15 contained 8 Ko/l of TCE:
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MW-16 contained 1,2-DCE (11 ug/l) and TCE (65 ug/l); and MW-17 containsd
1,1-DCE (7 pg/M), 1,2-DCE (76 pg/l), 1,1,1-TCA (86 pg/l), and TCE (130 png/l),
and an estimated quantity of vinyl chloride.

In addition, MW-16 contained 28 ug/l of cyanide, which is below the MCL but
elevated relative to other off-site wells. It indicates a moderate off-site migration from
the vicinity of MW-5, which had 206 pg/l of cyanide.

There was no evidence of off-site migration via groundwater of any
contaminants except chlorinated hydrocarbons and cyanide.

4.6.12 Task 12

The purpose of this task was to: (1) re-evaluate data from existing wells 1o
gain a historical perspective of contamination at the site: and (2) resample existing
weils for calibration purposes.

An evaluation of existing data revealed that concentrations of VOCs in MW-1
through MW-9 were lower in samples collected as part of the RI/FS field investigation
(sample collected in October 1989) than historical concentrations. Previous
investigations collected monthly or bi-monthly data from February 1985 through
September 1986. These data ravealed a wide range of concentrations that varied over
time; however, the suite of compounds remained relatively constant. Earlier
investigations detected TCE, 1,1,1-TCA, 1,2-DCE, 1,1-DCA, carbon tetrachloride,
chloroform, methylene chloride, vinyl chloride. benzene, toluene, 1,1,2-TCA, and
tetrachloroethene. During the RUFS, all the above compounds except carbon
tatrachloride, benzene, and 1,1,2 trichloroethane were discovered, A quality control
note: The previous investigator had no quality control plan. A look at the data
(Exhibit 9, Appendix K) reveals that the benzene and carbon tetrachloride were detected
on isolated days which, in the absence of rigorous quality control, renders the data
suspect. If these two compounds are eliminated, the compound list from both
investigations is nearly identical. This substantiates, to some extent, the validity of
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earlfier data and confirms the presence of an existing low level source of these compounds
in the groundwater.

4.7 Identified Areas of Concern

Three sources of contaminants and areas of concern are identified: (1) the soil beneath
and adjacent to the plating building is a source of chiorinated hydrocarbons and xylene; (2) the
soil adjacent to MW-8 at the north end of the main building is a source of volatile organic
compounds and semi-volatile organic compounds; and (3) the soil north of the wooden shed at
the property boundary with Wescar bulk storage facility is a source of volatile and semi-

volatile hydrocarbons.

A low level source of volatile organics is recognized in the South Field. However, the
origin of VOCs in wells of the South Field is problematic, as no direct source was discovered.
The source is probably low level residual concentrations in the deep soil and aquifer associated
with the demolished storage sheds and drums that were once stored in the South Field.

Low levels of cyanide persist in MW-5 and MW-15, but no apparent source was
identified. The low ievels (at or below the standard, 100 pg/l) are atiributed to residual

concentrations in the soil,

There is no evidence of serious metal contamination (including aluminum or chromium)
in the soil or groundwater of the site. There are slightly elevated concentrations in the
groundwater at MW-12, MW-14, MW-8 and MW-17, but we found little evidence 1o attribute

this to site activity.

Polychlorinated biphenyls (PBCs) were found in the soil around MW-5, but in
concentralions below levels of concern. Additionally, there is reason fo balieve the soil around
MW-5 was imported fill as part of site construction and remediation; therefora, the PCBs may
have been derived from off-sita.

Polynuclear aromatics were present, both on site and off site. The PNAs are attributed
to background fossil fue! combustion and not a product of site activity.
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Low levels of pesticides were identified in soil samples on site and off site. Their
presence is associated with, and consistent with the agricultural land use practices of the area

and ot a product of site activity.

Although test excavation discovered fill (including metaliferous and coal ash waste) in

the Old Chenango Canal, there is no evidence that the canal is a source of metallic or volatile
compound contamination. Additionally, there is no evidence that the buried portion of Potash

Creek is a selected pathway of off-site-derived contamination.

4-32

SW004823



5.0 CONTAMINANT MIGRATION AND FATE

5.1  Identified Sources and Routes of Migration

As described in the previous chapter, three areas of concern have been identified al the
site: (1) volatile and semi-volatiie compounds in the soil beneath the plating building;
{(2) volatile and semi-volatile compounds in the groundwater and soil at MW-8; and
(3) petroleum-related hydrocarbons in the soil at the north property boundary.

The site characterization also identified two areas of potential concern: (1) low levels of
chlorinated hydrocarbons in moritoring wells at the south end of the site; and (2) cyanide in
excess of the MCL in MW-5. Howaever, it was noted that the levels of these contaminants has
shown a decrease with time and may actually be residual contamination from earlier
remediations.

This chapter of the report will detail the source, probable migration, and in a
theoretical sense, the fate of contaminants from the three areas of concem and areas where
residual contamination is suspected. A discussion of each specific source will be followed by a
discussion of individual compounds and specific matrices, migration and fate,

5.1.1 mﬁﬂ-ﬂlﬂmamm_aammmne_ﬂmwm

The source of volatile organic compounds (including chiorinated soivents and
xylene) beneath and adjacent the plating building, Is prabably the resuit of aclivity. in
the plating building during plant operation. The compounds probably entered the soil via
the building's floor drain system. The iarge room (the plating room), that contains the
24-inch ciay-tile vertical floor drain, was used to plate aluminum antennae and
associated parts. The plating operation required extensive cleaning of the parts to be
plated. Soivents, including but not limited 10, chlorinated compounds, wers used to clean
the parts. The cleaned parts wers then rinsed with large quantities of water. The rinse
water was collected in the floor drain. We believe that organic compounds found beneath
the plating room were released to the environment through the floor drain as pan of the
rinsing process.
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The plating room was constructed with heavy metal grating on the fioor 1o keep
the workers’ feet dry while washover from process tanks flowed freely across the floor
lo the 24-inch ficor drain. Figure 35 is a schematic representation of a cross-section
throth the plating room, ilustrating the floor drain system.

Prior 10 1973, the rinse water was reported to have fiowed into the vertical clay
tile pipe, which was probably open at the bottom. Near the top of the 24-inch vertical
tile, just below the building floor, there is an 8-inch horizontal pipe that carried rinse
water to a setiling tank under the boiler room. After the rinse water left the setiling
tank under the building, it reportedly passed into three more sellling tanks under the
parking lot in front of the building. The settling tanks discharged into Potash Creek.

in 1973, effluent from the settling tanks was diverted to the recently-instalied
village sanitary sewer line. Effluent to the village sewer contained volatile compounds,
for which General Instrument was charged a monthly fee by the village (T. Favalaro,
Persona! Communication). The settling tank under the boiler room also received
influent from a floor drain located in a room north of the plating room. This fioor drain
served the arsa around the vapor degreasing bath and sludge concentrator, Our analysis
showed that the soil around this floor drain is aiso contaminated with volatile compounds,

Chlorinated hydrocarbons, including 1,1,1-TCA, and aromatics such as toluene
and xylene, were used in the plating, cleaning and rinsing processes. OQur analysis
fevealed 1,1,1-TCA, TCE, 1,1-DCE, 1,1-DCA, PCE, methylene chloride and chioroform
in the soil under the plating room. These oornpounds may be derived from other
chiorinated solvents used in the building as part of the plating process, or from the
research and testing laboratory, aiso located in the building. It is known that many
solvents and reagents were used and stored in this laboratory. It is not known whare
waste chemicals from the laboratory were disposed, but appears probable that the
laboratory used the same disposal system employed in the plating room (i.e., the Roor
drain). The volatile and semi-volatile contamination found beneath the plating room is &
source o the groundwater, air and soil around the building.
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5.1.2 Source of Qrganics at MW-§

The source of volatile and semi-volatile compounds in the soil and groundwater at
MW-8 may be from four different sources. First, there was a reported release of
petroleum product adjacent and under the loading dock and building in the proximity of
MW-8. This release is probably responsible for the free-phase hydrocarbon product
found floating on the water table in the weil, Second, the groundwater at MW-8 has
elevated concentrations of polynuclear aromatic (PNAs) compounds usually associated
with fossil fuels. These PNAs may be derived from the two possible locations: the
loading dock release of petroleum products and/or the release that occurred at the
property boundary with the bulk storage facility to the north. Third, the groundwater
has elevated concentrations of chlorinated compounds {predominantly 1,2-DCE)} which
is probably derived from downgradient migration of contamination released bsneath the
plating room. However, very little 1,2-DCE was encountered in the soil beneath the
plating room, and very high concentrations were discovered in the soil around MW-8,
This suggests a fourth, "localized" {and undiscovered) source in the vicinity of MW-8.

In summary, the exact source of the three types of contamination, free-phase
petroleum product, PNAs, and chlorinated solvents (mostly 1,2-DCE) is the result of
many potential sources. Those sources have been identified as: (1) petroleum spills
near MW-8; (2) petroleum spill near the north property boundary; (3) soil beneath
the plating building; and (4) a possible unidentified source at the northwest comer of

the main building.

5.1.3 Source of Organic Compounds Norih of Wooden Shed

There is soil contaminated with petroleum hydrocarbons located north of the
wooden shed. This contamination is derived, in part, from a petrolsum release that
occurred in 1889. The volume of soil affected is too large to be the result of just the
1989 release. Other releases must have occurred to account for extent and depth of

contamination.
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5.2

This soil is a source of volatile and semi-volatile contamination to the air and

groundwater.

5.1.4 Residual Conlamination

Chlorinated hydrocarbons persist in wells located in the South Field. The
concentrations are very low, butdo exceed the MCL in MW-4, MW-5 and MW-7. The
greatest concentration is found in MW-7 {22 png/l, 1,2-DCE), whereas MW-4 and
MW-5 have low levels of 1,2-DCE and TCE. These compounds (1,2-DCE and TCE) were
also found in the soll of the South Field. '

Monitoring Well MW-5 exceeded the standard for Cyanide, bul no additional
source was discovered. The relatively low level of cyanide and no identified sources
minimizes cyanide contamination as a source o groundwater at the site.

c inant Disiribut

Organic compounds in the soil have been identified as the major concern at the site. This

section of the report details the distribution of organics in the surface soils, shaliow subsurface

soils, and subsurface soils.

5.2.1 Distribution in Surface Soil

The greatest concentrations of chiorinated VOCs occur adjacent and under the
plating room; the distribution of aromatic compounds in the surface soils (Figure 25} is
influenced by high concentrations north of the wooden shed.

5.2.2 Distribution of Shallow Subsurface Soil

Concentrations of chiorinated VOCs in the shallow subsurface solls (Figure 28)
are greatest under the plating building and the yard area west of the plating room.
Aromatic compounds are widely distributed in the shallow subsurface (Figure 26). The
greatest concentration may occur in the yard area west of the plating room, but there

5-4

SW004828



appears to be three discrete zones of high concentration: (1) the yard west of the plating
room where concentrations exceed 15,660 Kg/kg; (2) the area north of the wooden shed
where concentrations are found up to 287 ng/kg; and (3) under the plating room in
concentrations up to 201 pg/kg.

5.2.3 Distrbution jn Subsurface Soils

Chlorinated VOCs contamination was found in the subsurface soil beneath the
plating room (Figure 29) in concentrations up to 375 pg/kg, and aromatic
contamination was found in concentrations up to 152 ug/kg (Figure 27).

5.3  Contaminant Migration

Our results indicate that the soil and groundwater at the north end of the site has been
impacted with organic compounds. For the most part, the contaminants are contained within the
soil at the surface, in the shallow subsurface, and under the piating building.

In light of the fact that soil contains a large portion of the contaminants, we have
identified three routes of migration of contaminants: (1) groundwater advection and dispersion;
(2) vapor dispersion in the vadose zons; and (3) atmospheric volatilization and transport.

5.3.1 Migration in Groundwater

The groundwater gradient, as measured in monitoring wells, is to the west.
Movement is through the sand and gravel aquifer toward the Chenango River,
approximately 1,500 feet away, Seepage velocity in the aquifer was approximated in
slug tests to range from 43 feetlyear to 86 feet/year. It is uniikely that the original
toncentration could be conserved along this distance because dispersive and mixing
processes will dilute the contaminant plume. Organic compounds in the aquifer will tend
to move along the direction of flow until concentrations are diminished by dilution, or
until they degrade by inorganic or biologically-mediated processes.
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Contaminants have been found in all three off-site downgradient wells, indicating
a piume of contaminants is migrating downgradient. The furthest extent of this plume
has not been identified.

5.3.2 Migration in the Vadose Zone

Organic compounds trapped in the vadose zone can migrate veriicaliy under the
force of gravity into the groundwater, or laterally Into adjacent soil by dispersive
processes; but the largest fraction of the contaminant will remain adsorbed to the soil
matrix. This is called the residual concentration (Olsen and Davis, 1980). The ability
of a soil to adsorb organic compounds and retard contaminant migration is a function of
grain size, porosity, charge distribution, and organic content of the soil. With time, the
contaminant will be desorbed by pore water and transported to groundwater in a solution
phase. Additionally, a fraction of the residual concentration will vaporize into the pore
spaces. This vapor phase is then capable of migrating vertically (upward) or iateraily,
depending on scil pore pressure and temperaiure gradients.

The vadose zone in the vicinity of the plating room contains high concentrations of
organic compounds released during piating operations and subsequent petroleum spills.
The high concentrations of organics in MW-8 Indicate that infiltration {vertical
migration to the water table} has occurred.

From soil and groundwater data, we have created a conceptual model of vadase
zone contamination and contaminant migration based on the premise that a large
component of organic compounds released are being held (adsorbed) in the unexcavated
soil beneath and around the plating building and the two spill areas. The organic
compounds held in the soil are probably migrating laterally into “fresh” soil adjacent
the plating room via vapor migration and vertically {(downward) into the groundwater
via infiltration. Once in the groundwater, organic compounds are migrating
downgradient by advective processes.

There is evidence for lateral migration of volatile organic compounds in the soil
samples collected from Tast Pit No. 7 (SS-15). The soll from this pit containad
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5.4

640 ug/kg of chlorinated solvents, including 1,1,1-TCA and TCE. This pit was excavated
through the concrete floor of the plating building approximately 25 feet away from any
hole or floor drain through the slab. The only way solvents could have migrated to this
location is by migration of the vapor component. This example illustrates two points:
(1) latera! migration is occurring beneath the building; and (2) the concentration is
substantial if the vapor phase exceeds 600 ug/kg a reasonable distance from the source.

Upward vertical migration from deeper soils and the water table is demonsirated
in Test Pit No. 9 (SS-17). This soil sample was collected from an area that was
previously excavated as part of the oil spill remediation. The sail was presumabiy
"fresh® (clean and uncontaminated) when brought onto the site. Subsequently, it has
become contaminated with petroleum hydrocarbons and chiorinated VOCs (75 pg/kg and
56 ug/kg, respectively). The source of the petroleum hydrocarbons could be random
displacement of petroleum-contaminated soils during or after the cleanup, but the
presence of chlorinated solvents is harder io explain because the soil was emplaced after
plaling operations had ceased and the site was decontaminated. We suggest that vapor
phase VOCs are migrating vertically upward into the fresh fill from a source in the

subsurface (probably the groundwater).

There is further evidence of vertical and/or lateral migration of chiorinated
solvents in the vadose zone at SS-21. $S-21 was collected west of the north end of the
main building, between the building and the railroad tracks. The soil in this area was
excavated as part of the original plant closure: therefore, should contain “fresh* soil.
The sample collected from the surface of these fresh soils tested positive for TCE. The
occurrence of TCE in these soils indicates migration in the soil.

Role of Precipitati

A review of historical precipitation records during the week prior to sampling evenis

raveals a correlation betwsen magnitude of precipitation and concentration of VOCs in the
aquifer. This suggests that VOCs held in the vadose zone migrate downward with the wetting face
of infiltration events. As the wetling face passes through the contaminated soil, a fraction of the
residual contamination is dissolved and transported in an aqueous phase 1o the waier table.
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Figure 36 compares the historical VOC data collected at MW-5 for the period from 1985
through 1986 (including the RIFS data point in October 1989), with the weekly average
amount of precipitafion at the site for the week preceding the sampling event. It is evident that
a cotrelation exists between average precipitation and concentration of total VOCs in the
groundwater. This relationship is consistent with other wells on the sita.

We have compiled a conceptual modal to explain the relationship between precipitation
(infiltration event) and concentration of VOCs in the groundwater. The model calis for
oontamir?&:ed soil above the water table. The soil holds the VOCs in the pore spaces until
percolation by rainwater absorbs a percentage of the contaminant 'and transporis it to the water
table in a solution phase (Figure 37).

5.5  Contaminant Persistence

The organic contamination in the soil and groundwater is a complex mixture of
chiorinated solvents and volatile and semi-volatile petroleum-derived hydrocarbons. With
time, the organic compounds will undergo transformations and degradation by abiotic and biotic
processes. The abiotic reactions are oxidation, hydrolysis and dehydrohalogenation. In
oxidation, Oz (or ROy) is reduced and the compound of interest is oxidized to CO; and water (in
complete oxidation). In hydrolysis, the compound of interest reacts with water 1o introduce an
hydroxyl group (OH-) releasing the halogen. If the reaction were occurring with a halogenated
solvent (such as TCE), the reaction Is a substitution reaction, whereby the hydroxyl group
replaces the halogen on the hydrocarbon molecule. Dehydrohalogenation is a reaction that
involves the removal of a haiogen from a saturated hydrocarbon, resulting in the formation of an

alkene.

Biodegradation is the oxidation, hydrolysis or dehydrohalogenation of compounds of
interest by biological processes or mediated by biologic processes. Microorganisms facilitate
lhese reactions by producing enzymes that reduce the reaclion energy and drive reactions to
completion.

The degradation of 1,1,1-TCA to DCE is one reaction that may be occurring at the site.
The original plant closure plan documents the use of 1,1,1-TCA (aleng with other unspecified
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chiorinated solvents) in the plating process. 1,1,1-TCA undergoes degradation, forming
1,1-DCE or 1,2-DCE. Dehydrohalogenation may be occurring in the soit and groundwater at the
north end of the site. It has been documented in the plant closure documents that 1,1,1-TCA was
used extensively in the plating building. The soil beneath the plating room contains 1,1,1-TCA
(270 pgfl), but no DCE. Immediately downgradient, MW-8 contains 7,700 pg/l of 1,2-DCE,
but no 1,1,1-TCA. The presence of 1,2-DCE downgradient may indicate the degradation of
1,1,1-TCA, which has been shown to occur very rapidly in natural conditions (Vogel and
McCarty, 1987; Cline, et al., 1988). At this point of the investigation, based on our sampling,
It is hard to tell whether the 1,2-DCE (in MW-8) isa primary contaminant or a daughter

product of 1,1,1-TCA degradation.

5.6  Groundwater Contaminant Migration

Organic compounds entering the unconfirmed aquifer beneath the plating room, around
MW-8, and north of the woodshed are migrating along the direction of the groundwater gradient
by advective processes towards the Chenango River. The hydraulic conductivity in the aquifer is
high {10-2 cmv/s) and there is sufficient gradiant on the piezometric surface {up to 2.5 feet) 1o
transport contaminants in a downgradient direction once they reach the water table.

Al the present time, chlorinated volatile organic compounds have migrated downgradient
and off-site. (Figure 24 illustrates the distribution of chlorinated volatiles in groundwater.)
The greatest concentration is in the vicinity of the plating room, with an apparent plume that
decreases in concentration to the west, The shaded area of Figure 24 approximates the lateral
extent of the plume. The direction of plume migration is oblique to the measured direction ol
groundwater movement. This may be caused by: (1) an artifact of how the data were contoured
(objective interpolation); (2) contaminants from an unidentified source under the main
building; or (3) the subsurface geology exerting directional effects on migration. The ultimate
receptor of this plume is the groundwater divide and discharge point on the Chenango River.

During transport in the aquifer, organic chemicals can experience the same degradation
and transformation reactions previously discussed. So that, the original suite of contaminants
released may transform along the migration route, and the receptor will receive both tha

primary contaminant and daughter products.
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Dehydrohalogenation is a mechanism of elimination that removes a halogen from a
saturated compound resulting in the creation of an ethene. As already discussed,
dehydrohalogenation is a major pathway for the creation of 1,1-Dichloroethene and
1,2-dichloroethene from 1,1,1-trichioroethane (Vogel and McCarty, 1987). The haif life of
this reaction in biotic conditions is approximately 230 days in-situ {Roberts, et al., 1982)
and 16 days in laboratory conditions (Wood, et al., 1985). 1,1,1-TCA and tetrachloroethane
have been identified at the site; if dehydrohalogenation is occurring, the breakdown products
(DCE and VC) should be expected in the groundwater at the site and downgradient. Detaited
qQuantitative laboratory analysis of the contaminated soil would be required o determine the
concentration of daughter products that could be expected in the aquifer.

§.7  Summary of Contamination at North End of Site

The high concentrations of organics in the soll and groundwater in the three areas of
concern at the north end of the site may require remediation. The free phase product in MW-8
will need to be removed. The contaminated soil under and around the plating room will have 1o
be remediated, as well as the petrcleum-contaminated soi! north of the woodshed. Additional
data for soil characterization, lateral extent of plume, and proximal aquifer characteristics will

be required for remediation.

5.8  Source Organic Compounds in the South Field

The source of organic compounds in the soil (SB-1) and groundwater of the South Field
is probably derived from the residual concentration adsorbed to native soil. Our sampling
program detected low levels of chlorinated organic compounds in one soil sample and in MW-3,
MW-4, MW-5, MW-12 and MW-15, The greatest concentration did not exceed 45 ug/l.
Upgradient well MW-10 contained no VOCs; and MW-§6, an on-site downgradient well, also
contained no VOCs.

The scattered low level "hits® have been persistent since 1985, but they have not
dramatically increased or decreased in concentration. The original source of these volatile
compounds was probably the result of accidental release from the paint and thinner storage
shed, and the storage of drums on the ground surface in the South Field during plant operation.

5-10
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Solvent sources (stored materials) and soil that may have been contaminated were removed
during plant closure. Surficial soils were removed and replaced with clean fill, but low level
residual concentrations in deep soil and the aquifer may persist.

The migration of the chiorinated organic compounds held as residual product in the pore
spaces of the South Field is similar 1o that of the organics at the north end of the site. In the
groundwater, the compounds will migrate westward toward the Chenango River. Concentrations
in the South Field are very low, at or slightly above the MCL, and will not require remediation.
At these low levels, the natural attenuation capability of the aquifer will degrade and dilute the
contaminant before it could reach a vector of human exposure,
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€.0 BASELINE RISK ASSESSMENT

6.1 Iniroduction

Risk assessments are conducted as an integral part of the Remedial
Investigation/Feasibility Study process. The baseline risk assessment characlerizes and
quantifies the risk to human health posed by on-site conditions. The analysis of risk at the site
helps determine the need for and extent of remedial actions.

Methodologies presented in United States Environmental Protection Agency (USEPA)
1988, 1989, 1990, and 1991 guidance documents were used in preparing the risk assessment.
The format for this chapter is consistent with USEPA 1988 interim final publication: Risk
Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A).

As defined by USEPA guidance, the baseline risk assessment has four activities: data
collection and evaluation, exposure assessment, toxicity assessment, and risk characterization.

Data collection and evaluation defines the spatial distribution of site contaminants and
identifies potential contaminants of concern. Data are screened for technical defensibility and
the existence of quantifiable foxicity information.

Exposure assessment considers the pathways by which humans or other populations
might be exposed 1o site contaminants. This activity also quantifies, to the extent possible, the
concentrations of chemicals to which receptors could be exposed. It is important to note that
exposure can only occur when a mechanism for contaminant transport and a receptor exist along
with the contaminant source.

After exposure from site-related chemicals is calculated, it is compared to levels
leading to adverse health effects. This activity, toxicity assessment, evaluates the available
loxicological database compiled for each site-related chemical of concern.

Risk characterization integrates the existing site conditions, exposure pathways and
receptors, and chemical toxicity data. This final step characterizes the potential for adverse

6-1
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effects on human health of existing site conditions. Both carcinogenic and hon-carcinogenic
human health impacts are detailed. The uncertainty in risk characterization is detailed.

6.2  Sile Background/Environmental Setting

The environmental character and surrounding land uses of a site will, to a large degree,
determine the amount of risk posed to human health by site-related contaminants. The General
Instrument site is located in rural Chenango County. The manufacturing and plating facility was
located on TACO Street, off of Route 12, the main corridor through Sherburne. Adjacent to the
site is low density residential property (north and east) and agricyltural tand {south and west).
Sherburne is not experiencing significant growth pressure.

As described in earlier sections of the report, portions of site soils and groundwater are
contaminated with site-related chemicals. The property is fenced, with the excepiion of a small
parce! bordering Route 12, but access is not restricted by locked gates.

A shallow aquifer underlies the General Instrument site and discharges to the Chenango
River, approximately 0.5 km to the west. Site soils are highly permeable Howard loam.
Overland flow occurs in association with impervious surfaces, such as paved areas and
buildings. Former paved parking areas have been converted to lawn. At present, paved area
covers approximately one-quarter of the site.

The General Instrument faciiity has been sold and is now operated as a print shop.
Approximately 90 people are employed by the printing business. There is no retall operation.

The environmental setting, including current and future tand use, is used to frame the
possible pathways of exposure to site-related contaminants. For example, USEPA guidance
suggests that redevelopment of this industrial property into future residences is not an
appropriate scenario In a rural area such as Sherburne. If the site were in an urban or rapidly
developing suburban area, residentiai redevelopment would be a reasonabie future land use, and
thus would be evaluated. However, future residentiat development along the Chenango River
adjacent to the site is plausible. This future land use is considered in the baseline risk
assessment,
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6.3 Summary of Site Contamination

The sampling plan carried out for the General Instrument, Sherburne, site has been
described in Section 2, Groundwater, sediment, soil, and air sampies were collected in the fall
of 1989 to address each of the 12 tasks and to further characterize the site.

Samples were analyzed by a New York State-certified laboratory in the Contract
Laboratory Protocol (CLP) program. Each analytical result was subjected to rigorous data
validation; that is, examined for compliance with the technical criteria Specified by NYSDEC and
USEPA for defensible data. A Data Usability Summary (Appendix I) details the basis for
accepting, rejecting, or flagging each analytical result, based on these technical criteria. Only
data deemed acceptable were used to characterize the Sherbume site.

Technically acceptable data underwent additional screening before inclusion in the
calculations of site-related risk. Screening was based on comparison to background (off-site)
concentrations, comparison to applicable standards, and presence of quantifiable toxicological
information. The basis for inclusion/exclusion of each analyle detected on site is detailed below,

6.3.1 Matrix; Shallow Sqils

No state or federal criteria or standards have been promulgated that regulate
aliowable concentrations of contaminants in soils. Remedial decisions are determined by
the risk posed by site conditions and by comparison 10 cleanup goals published as a
Technical Assistance Guidance Memorandum (TAGM) by NYSDEC. During site
characterization, an objective is to identify hot Spots of soil contarnination on site and 1o
caiculate reasonable maximum concentrations of potentially harmful chemicais.

Inorganic chemicals are found in soils under natural conditions. Quantitative
risk assessment from exposure to inorganic soil contaminanis was conducted when
concentrations on site were significantly elevated compared fo off site, and quantitative
toxicological data existed.



A non-parametric statistical test was used to identify inorganic chemicals
elevated on site. Only two compounds, silver and sodium, axhibited statistically elevated
concentrations on site. Quantitative toxicological information (reference dose-non-
carcinogenic effects and slope factors-carcinogenic effects) is not available for silver
and sodium.

Organic compounds were evaluated for inclusion in the quantitative risk
assessment regardless of the relative on-site and off-site concentrations. Data were
screened for the possibility of faboratory contamination (common laboratory
contaminants such as acetone and methylene chloride were present in samples and

bianks).

The upper 95 percent confidence interval around the logarithmic mean was used
as a reasonable maximum estimate of chemical concentrations in site soils. Shallow
soils adjacent to the plating shed exhibited highest concentrations of contamination. A
total of 15 organic compounds were detected and verifiad through the data screening.
Eight of the 15 were volatile organics; seven were semi-volatite. Those with
quantitative toxicity data were carried through risk calculations. Across the entire site,
24 organic compounds {15 volatile, ning semi-volatile) were detected.

6.3.2 Matrix; Groundwater

Groundwater quaiity data can be interpreted by Comparison to state standards for
the appropriate use (drinking water supply, industrial, irrigation, etc.). Earlier
sections of the report detail the chemicals found in monitoring wells on site, Again,
inorganics were screened by comparing on-site to off-site using non-parametric
Statistics. Organic compounds were carried through quantitative rigk assessment if
€xposure was possible, and quantitative toxicity data existed. The upper 95 percent
confidence interval around the mean of the site data was used to characterize

concentrations.

SW004841



6.4  Discussion of Pathways

Figure 38 illustrates the potential pathways of human exposure to site-reiated
contaminants. In this section, the rationale for Including or eliminating each pathway from
quantitative risk assessment is detailed. As discussed above, human exposure from site-related
contamination is only possible when there is a pathway of contaminant migration and a human
receptor. When the source, transport mechanism, and receptor are all present, the exposure
pathway is termed *complete”,

Any contractors on site to implement remedial actions will -be trained per requirements
ofOSHA 29 CFR 1910.120. Contractors would have personal protective equipment and medical
surveillance in addition to the required education and training. Consequentty, exposure to
remedial contractors was not included in this baseline risk assessment.

Inhalation of volatile organic contaminants of the surface soils is a complete expasura
pathway and has been carried through quantitative risk assessment. Site Occupants, as well as
the neighboring residential population, could be receptors of chemicals volatilized into the
almosphere from on-site contamination.

Ingestion of contaminated soils is a second complete pathway arising from surficial soil
contamination at the Genera! Instrument, Sherburne site. Accidental ingestion of contaminated
soils by the on-site employees of the printing business is a8 possibility, As site access is not
tully restricted, accidental ingestion by trespassers is also possible.

Terrestrial bioaccumulation of site-related chemicals is a possible pathway of human
exposure. The nature of the chemical release of this facility produced localized areas of elevated
chemical concentrations in soil; large regions of soil and vegetation were not affected.
Consequently, this pathway was not carried through quantitative risk assessment. Any remedial
Measures deemed necessary to protect against direct ingestion of chemicals wil! also protect
against potential bioaccumulation through the terrestrial food web.

Groundwater underlying the facility is contaminated to a significant degree by petroleum
hydrocarbons and chiorinated organics. There is currently no downgradient use of the

6-5
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groundwater resource. Land between the facility and the river is within boundaries of the
Viliage of Sherburne. Any future residential development will be required to pay Village water
connection fees. However, there is apparently no local law prohibiting installation of a private
well for water supply within the Village limits. Future downgradient water use was therefore
considered possible, and a quantitative risk was calculated for ingestion of contaminants in

groundwater.

With possible future residential development occurring between the site and the river,
contaminants in groundwater could migrate upward in soll vapor and enter residences.
Residents would then be exposed by inhalation. This pathway was calculated as well.

A final pathway for complete exposure Is human use of the Chenango River, the discharge
point of contaminated groundwater. Caiculations of concentrations in the aquifer at the river
boundary and dilution with river water are included in the 8xposure assessment.

Surface water concentrations are compared to ambient water Quality standards, o
evaluate the potential for accumuiation through the aquatic food web, and to evaluate the

potential for adverse impacts on aquatic organisms.

Tabie 6-1 summarizes the exposure pathways carried through gquantitative risk
assessment calculations. The next section, Exposure Assessment, presents caleulations of the
amount of contaminants to which receptors could be exposed by these pathways.

6.5  Exposure Assessment

6.5.1 wmwwmﬂmamm

Volatilization of compounds from contaminated surface soils iS a potential
pathway of concern on this site. Three surface (0 to 2 feet) soil samples were obtained
as part of this investigation. Two of these exhibited only traces of contamination by
volatile organic compounds (see Table 4.2). S$S-17, a sample from Test Pit 9, was
contaminated with both halocarbon and petroleum-associated volatile organic compounds.

SW004844



JABLE 6-1

EXPOSURE PATHWAYS CONSIDERED LIKELY FOR

GENERAL INSTRUMENT CORPORATION SITE

SHERBURNE, NY

Source —Pathway
Surtace soils with elevated Volatilization to air, ransport
concentrations of volatite organics fo receptors
Surtace soils with eievated incidental ingestion
concentrations of target compounds
Groundwater with eievated Transport downgradient
concentrations of target compounds
Groundwater with glevated Volatilization into soif vapor

concentrations of volatile organics

Groundwater with elevated
concentrations of target compounds

Transport in groundwater to
Chenango River

—Beceptor

On-site industrial
Off-site residential
Off-site residential
irespassers
On-site industrial

Future residential
users with private wells

Downgradient future
fesidenis

Chenango River users
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Table 6-2 details relevant chemical properties of volatile organic compounds
detected in Test Pit g, adjacent to the plating building. The vapor pressure of each
substance Is high, resulting in high potential volatilization into the atmosphere over this
source. The presence of sorptive surfaces in the soils may act to reduce the loss of
volatite chemicals to the atmosphere. Photoxidation of toluene, xylene, and ethylbenzene
in air is fast; of 1,2-dichloroethene is moderate; and of the remainder of volatile
organics detected in Test Pit 9 is slow.

In order to calculate exposure to receplors (on site and off site) of volatile
emissions, three calculations are necessary. First, the'rate at which each chemical
volatilizes from the soil into the atmosphere must be calculated. Next, the atmospheric
fate (dilution and transport) of each chemical volatilized into the atmosphere must be
considered. Finally, the amount of each chemical actually inhaled by the receptor must
be calculated.

2 Bate of el Volaization from Sl 1 the Ao

Volatile organic contaminants associated with Test Pit 9 originated from
spiliage to the soil surface. The appropriate model 1o estimate rate of chemical
volatilization from the soil to the atmosphere under these conditions is presented
in the Superfund Exposure Assessment Manual (USEPA 1988).

The rate of volatilization is calculated for each chemical using the following
model:

_ 2DCA
Ei=(d + (2DC4t/Cg) + g2)1/2 (Equation 6-1)

Ey = Average emission rate of component i over time t {g/sec)

D = Phase transfer coefficient {cm2/sec)
G = The liquid-phase concentration of contaminant | in the soil {g/cm3)
CGs = Bulk contaminant concentration in soil (g/cm3)

6-7
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JABLE 6-2

PROPERTIES OF VOLATILE ORGANIC COMPOUNDS INTESTPIT9

—Yolatite Organic
1,1-dichloroethane
1,2-dichloroethene
Chloroform
1,1,1-trichloroethane

Trichloroethene

Toiuene
Ethylbenzene

Xylene

Concentration

12
15
7
10

11

3J
15

57

Vapor Pressure

— (ko) . __tmm __  Hal-ljfe (Day)

234
200
100
100
100

36.7
10

6.72

(257
(257
(14)
(207
(327

(309
(25.9")
(219

Protoxidation

—RBde

10-103 Slow

1-11 Moderate

26-260 Siow

225-2247 Resistant

Unknown, Resistant

estimated

103-104

0.4-4.3 Fast

0.3-3.6 Fast

0.1-1.8 Fast

J = Estimated concentration present at less than contract required quantitation limit,
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A = Contaminated surface area {cm2)
d = Depih of dry zone at sampling time (cm)
t = Time measured from sampling time (seconds)

D (cm2/sec) is related to the amount of contaminant i that goes from liguid
to gas phase, and then from gas phase to diffusion in air. It can be estimated as

follows:

D=D;(P#3)Hy (Equa}ion 6-2)

where;
Phase transfer coefficient (em2/sec)
Diffusion coefficient of component i in air (cm2/sec)

» oo
| I I '}

Total porosity (dimensionless)
Henry's Law constant in concentration form {dimensioniess)

I
]

H i, the Henry's Law constant in concentration form (ratio of the boundary

layer concentration of contaminant in air to the boundary layer concentration of
contaminant in “wet” soil), can be determined as follows:

Hi
Hi=RT (Equation 6-3)

where:
H| = Henry’s Law constant of contaminant | (atm-m3/mol)

R = Gas constant (8.2 x 10-5 atm-m3/mol-°K)
T = Absolute temperature (°K)

Summer maximum temperatures were used to estimate short-lerm
release, and annual average temperatures were used to estimale long-term

release rate.
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The following assumptlions were made in order to assign values to these
coefficients that would be applicable to the Sherbume site.

D phase transfer coefficient was assigned for 30°C and 10°C to represent

short-term (summer) and long-term (average annual) conditions. Values for
the volatile organic compounds detected in Test Pit 9 were assigned from a table
in the Superfund Exposure Assessment Manual (USEPA, 1988, page 18). The
table presents D;, which was then corrected for a soil porosity of 0.4.

The buik contaminant concentration of each chemical in soil {Cg) is
equivalent to the analytical results {concentration in ng/kg dry weight). The
bulk density of the Howard loam soils on site was estimated at 1.3 g per cubic
centimeter (Brady, 1974, Page 55). We further assumed that the liquid phase
concentration of each contaminant in soil was one-half of the otal contamination.

Contaminated surface area was {conservatively) estimated at 100 square
meters (106cm2). Actual size of the “hot spot™ of volatile organic contamination
associated with the plating activities is likely to be less.

The diffusion model assumes that chemicals volatilize from a wet
(contaminated) zone, yielding a progressively deeper dry (non-contaminated
zone). Depth of the dry zone at sampling time was estimated at 2 cm,
representing close fo worst case conditions.

The coefficient t (time) in the equation was assigned at four months
(maximum summer conditions) and 12 months (annual average).

Table 6-3 summarizes the calculation of E;, the average emission rate of

each chemical of concern over time. Both summer volatilization rate (worst
case) and annual average conditions are presenied. Note that xylene volatilization
Proceeds at the greatest rate; this is a function of the concentration datected.
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b. I (_Yolatilized Chemicals F Sail_Surt o D ind
Beceptors

Organic chemicals volatilized from Test Pit 9 will be transported downwind
of the source toward potential residential and commercial receptors. A second
maodel presented in the Superfund Exposure Assessment Manual (USEPA 1988,
pages 42-48) can be utilized to estimate downwind concentrations of chemical

contaminants.

Concentrations at distances from the source are calculated as follows:
Cix) =0y Ox M (Equation 6-4)

where:
G = Release rate {mass/time)
oy and oy are dispersion coefficients in the x and y directions (meters)

W = Mean wind speed {distance/time)

Wind speed was estimated at 3 m/sec, which is the default value mandated
by USEPA without site-specific data. Sherburne has no official National Weather
Service wind speed measurements. Average annual wind speed in Syracuse, New
York, northwest of Sherburne, is 4.25 m/sec.

Dispersion coefficients in the x and y directions were obtained from
nomographs in the Superfund Exposure Assessment Manual (USEPA 1988,
pages 43-44). Stablility Class D, also a defauit value, was chosen o represent
atmospheric conditions in the Sherburne area.

The concentration of each volatile organic compound detected in Test Pit 9 at
distances of 0.1, 0.2, 0.5, 1.0 and 2.0 Km under 10°C (annuai average) and
30°C (summer maximum) conditions is presented in Table 6-4. Note that
concentrations are slightly higher during summer conditions, consistent with the
faster rate of volatilization from the soil 10 the atmosphere.
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The results tabulated in Table 6-4 are the concentrations of volatile
organic compounds at the ground surface. As the model does not calculate vertical
attenuation by dispersion and dilution, the concentrations should be considered as
worst-case estimates of exposure.

Human exposure from the volatile organic compounds would result from
inhalation of contaminants by on-site employees and off-site residents.

Chemical exposure by inhalation is a function of the concentration of the
chemicai in the breathing zone, the volume of air inhaled each day, the time
period of exposure (all day for residents and eight hours/day for employees of the
print shop), and the duration of the exposure. Biological effects depend on body
weight of the receptor. Standard default values for each of these variables have
been developed and are provided in USEPA guidance documents. For carcinogenic
chemicals, biological effects are averaged over a lifetime {(assumed 70 years).
For non-carcinogenic chemicals, effects are averaged only over the exposure
time (30 years residential, 25 years for employees).

Exposure to the volatile chemicals through inhalation is calculated using the
following model (USEPA, 1989, page 6-44),

fntake {mg/kg-day) = BW x AT (Equation 6-5)

where:

QA = Concentration of contaminant in air (mg/m3)

IR = Inhalation rate (m3/hr) (default 20m3/day)

ET = Exposure time (hrs/day)

EF = Exposure frequency (days/yr) defaull: 250 days/yr commercial:
350 days/yr residential

ED = Exposure duration, years

BW= Body weight (default = 70 kg)

6-11
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AT = Averaging time (period over which exposure is averaged, days)
Default: carcinogens, 70 yrs; non-carcinogens, 30 yrs residantial,
25 yrs commercial

Note that for non-carcinogenic effects, exposure duration and averaging
time will cancel. For carcinogenic effects, the two factors do not cancel.

Table 6-5 presents these calculations for inhalation of chemicals related to
the Sherburne site. Residential exposure is estimaled fo occur at 0.5 km from
the source; commercial exposure occurs at 0.1 km from the source.

6.5.2 Exposure From Ingestion of Contaminated Soils

Surficial soils on the site of the Genaral Instrument Corporation, Sherburne
facility, exhibited elevated concentrations of some targel compounds. As the site is
currently occupied and likely to be occupied in the future, incidenta! ingestion of
contaminated soils appears to be a complete pathway of exposure.

As discussed earlier, contaminants of concern were screened from the validated
analytical results based on criteria of concentration and differences from background
results. For organic compounds, concentrations greater than the contract required
analytical limit of detection (that is, statistically different from zero) wera selected.
For inorganic compounds, only those statistically greater than off-site were selected.
The test statistic used was the non-parameter Mann-Whitney test for equat location
paramelers, at a = 0.05. The upper 95 percent confidence interval around the
population mean was used fo estimale concentration of contaminants on site, per USEPA
guidance. The underlying distribution of concentration was assumed to be log normal.

Exposure 1o the on-site empioyees from accidental ingestion of contaminated soils
was estimated using the following model:

6-12 SW004854
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Intake (mg/kg-day) = BW x AT {Equation 6-6)

where:
S = Chemical concentration in soil (mg/kg)
IR = Ingestion rate (mg soil/day) In this case, 50 Mg soiVday per USEPA

guidance (1991)

CF = Conversion faction (10-s kg/mg)
Fl = Fraction ingested from contaminated source; assume 0.5 industrial (half of
daily exposure in workplace)

EF = Exposure factor, 250 days/yr industrial

BD = Exposure duration, 25 yrs industrial

BW= Body weight (assume 70 kg)

AT = Averaging time (days}) Carcinogenic effects, 70 Yrs; non-carcinogen
(chronic) 25 yrs, 250 daystyr industrial

Results of these calculations arg Summarized in Table 6-6.

of accidental soil ingestion each day. In this Case, the parameter values are assigned as
follows:

G = Chemical concentration in soil (mg/kg)

IR = Ingastion rate (mg soil/day) In thig case, 200 mg/event

&F = Conversion faction (10-6 kg/mg)

F!' = Fraction ingested from contaminated source (100%, conservative)

EF = Exposure factor (number of lrespasses on thig site per year; assume
10)

BW = Body weight (15 kg)

6-13
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TABLE 6-6. EXPOSURE ASSESSMENT, INGESTION OF CONTAMINATED SOILs

EXPOSURE ASSESSMENT: G
Ingestion of on site soils

ENERAL INSTRUMENT CORP.,, SHERBURNE NY

by employees of print_shop and child trespassers

CHEMICAL
VOLATILE ORGANICS

methylene chloride
1.1-dichloroethansg

1 ;2-dich|oroe!hene
chloroform
2-dutanone

1,11 -trichloroethane
carbon tetrachioride
trichloroathsne
benzene

t t.3-dichloropropene
2-hexanone
tetrachloroethene
telienas

ethylbenzensg

xylene

SEMVOLATILE CRGANICS

Butlybenzyphthalate
benzo(a)anthracena

bis(2-ethylhexyl)ph!halale

chryssne
benzc(b)ﬂuoranlhane
benzc(k)fluoranthene
bezo(a)pyrane

indeno(1 .2,3-cd)pyrene
dibenzo(a.h)amhracana

INORGANICS

Silver
Sodium

UPPER 95% Ct
LOG-NORMAL,
CONCENTRATION
(mg/kg)

0.065
0.008
0.c38
0.008
0.012
¢.086
0.014
0.059
0.007
0.005
0.025
0.008
0.064
0.041
1.689

0.371
1.135
0.433
0.972
0.768
0.802
0.958
0.363
0.355

3.95
263.3

COMMERCIAL

EXPOSURE

(mg/kg-day)

(Lifetime AT) (25 vyr. AT)
CA CHRONIC
7E-09 2E-08
BE-10 3E-09
4E-09 1E-08
6E-10 2E-09
1E-08 4E-09
8E-09 3E-08
1E-09 5E-09
6E-09 2E-08
7E-10 3E-09
SE-10 2E-09
3E-09 9E-09
8E-10 3E-00
7E-09 2E-08
4E-09 1E-08
2E-07 €E-07
4E-08 1E-07
1E-07 4E.07
5E-08 2E.07
1E-07 3E-07
BE-08 3E-07
8E-08 3E.07
1E-07 3E-07
4E.08 1E-07
4E-08 1E-07
4E-07 1E.06
3E-05 9E-05

CHILD
EXPOSURE
(mg/kg-day)

SE-00
6E-10
3E-09
SE-10
8E-10
7E-09
1E-09
SE-09
SE-10
4E-10
2E-09
6E-10
5E-09
3E-09
1E-07

3E-08
SE-08
3E-08
8E-08
6E-08
6E-08
7E-08
3E-08
3E-08

3E-07
2E-05
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Note: ED and AT are not used in this calculation, as they will cancel. Child
intakes are used to calculate reasonable worst-case scenario for non-carcinogenic risk
estimates. Conversion in denominator, 365 days per year, is required to standardize

units.

The results of these calculations are presented in Table 6-6.

Land between the TACO site and the Chenango River is currently in agricultural
use. As discussed previously, Sherburne and neighboring rural communities are not
experiencing growth pressure. It is consequently unlikely that the area between the
river and the site (a significant portion of which is in the 100-year floodplain; refer to
Figure 8) will undergo residential development. However, for the purpose of this
baseline risk assessment, it is assumed that residential development of this tand might

oceur in the future.

The impacted groundwater could expose future residents io chemicals by two
pathways: ingestion and inhalation. Ingestion would be possible if private water suppiy
wells utilized the impacted shallow aquifer downgradient of the chemical release detected
al MW-8. However, future residences would be required to pay for connection to the
Village water system. It is therefore unlikely that residents would choose to install a
private well in addition, particularly with the elevation in inorganics that render the
water unpalatable. Since there is no ordinance prohibiting residential wells within the
Village limits, this pathway was carried through quantitative risk assessment.

In an earlier draft of this report, concentrations of organic compounds were
estimated using a simple first-order decay model. The estimation lechnique wes
Conservative, as dispersion and retardation on soit particulate were not calculated. The
additional field monitoring performed in mid-1992 provided actual concentrations of
organic compounds downgradient of the site. The measured concentrations were used 1o
calculate potential exposure to future residents from impacted groundwater.

SW004858



A later section of the report (8.3.1 and Table 8-1) discusses the findings of the
additional field program in detail. Results of chemical analysis of groundwater collected
from temporary boreholes are used 1o delineate the extent of the plume of impacted
groundwater downgradient of MW-8. Results from A-2, a boring several hundred feet
from the properly boundary and not within the floodplain, were used to caiculate
potential exposure (Table 6-7). Figure 41 depicts the locations of 2A and the other

additional sampling points.

To calculate exposure to future residents from fesidual contamination in their
water supply, default model parameters (USEPA, 1991) have been assigned as follows:

Intake {mg/kg-day) = BW x AT

where:
C = Estimated groundwater concentration of chemical at 250 m downgradient

IR = Ingestion rate, 2 Vday

EF = Exposure frequency, 350 days/yr

ED= Exposure duration, 30 yr

BW= Body weight, 70 kg

AT = Averaging time (days), 30-yr chronic, 70-yr carcinogenic

Resuits of these calculations are presented in Table 6-8. The potential health impacts
resulting from exposure to this dose are discussed in Section 6.8, Toxicity Assessment.

Future site residents could be exposed to volatile organic compounds through
inhalation as well as ingestion. Inhalation of volatile compounds in soil vapor could
impact future residents. In addition, inhalation of volatile organic released during
bathing and showering would create additional exposura if the aquifer were used as a

water supply.

Soil vapor results are presented in Section 8.3.3 and Table 8-2. Note that the
maximum concentration of 1otal VOCs measured approximate 76 ppm (mg/kg). At this

6-15
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JARLE 67

VOLATILE ORGANIC COMPOUNDS
MEASURED IN TEMPORARY BORING A-2

Concentration Part V NYSDOH

Arghie {ugh Standard (ug/M
Chlorobenzene ND(1) 20
Chioroethane 102 5 (POC) )
1,1-dichloroethane 132 5
1,2-dichloroethane ND 5
1.2-dichioroethene 132 5
1,1,2,2-tetrachloroethane ND 5
1.1,1-trichloroethang 97 5
Trichioroethene 56 5
Vinyl chloride 2200 2

(1} ND = Not detected.

(2) POC refers to principal organic contaminant. Maximum concentration
level Is 5 pgA,

(3) Estimated concentration {above calibration).
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TABLE 6-8. EXPOSURE OF FUTURE RESIDENTS TO INGESTION OF CONTAMINATED GROUNDWATER

EXPOSURE ASSESSMENT: GENERAL INSTRUMENT CORP., SHERBURNE NY '
Ingestion of contaminated groundwater in future residence

revised 1/13/93
MEASURED CARCINOGENIC CHRONIC
CHEMICAL CONCENTRATION BEPOSURE BPOSURE
IN A-2 (MG/KG/DAY)} (MG/KG/DAY)
(UG/L)
Vinyt chioride 2E+02 6E-03 1E-02
1,2.dichloroethene 1E+02 4E-03 8E-03
chloroethane 1E+02 3E-03 7E-03
trichloroethene BE+01 2E-03 4E-03
1.1,1trichloroethane 1E+02 3E-03 6E-03
1, tdichlorosthane 1E+02 4E-03 8E-03
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concentration in soil, soil vapor concentrations infiltrating residential basements are
likely to be low.

Volatilization from private water supply and inhalation during bathing and
showering can be a significant source of exposure. Recent research indicates that
exposure via inhalation of volatile organics can be of greater health impact than

éxposure via ingestion,
Exposure via this pathway is estimated using the following model:

{1 {2) (3)
Volume of air Mass of chemical Number of
inhaled during transferred of showers

Daily exposure = _shower (m3) =
Volume of air
in shower (m3) x Body weight (kg)
(4) (5)

Parameters are estimated as follows:

(1) Volume of air inhaled during shower: 20 m3/24 hours {standard). Assume
shower is 10 minutes = 0.14 m3

(2) Mass of chemical transferred.
(Volume x concentration = mass)
Assuime shower delivers 501 water in 10 minutes. Assume that with heat
and pressure, all volatile organics are transferred from water to air.

(3) Assume one shower per day.

(4) Assume shower shall = 1m x 2m x 3m = 6m3. No air exchange.

(5) Assuma body weight 70 Kg (standard adult)

Results of these calculations for the TACO site are presented in Table 6-9.

6-16
SW004862



TABLE 6-8. EXPOSURE ASSESSMENT, INHALATION

[EXPOSURE ASSESSMENT: GENERAL INSTRUMENT CORP., SHERBURNE NY :

\Inhaiation of organic vapors in shower, future residence

revised 1/13/93

MEASURED
CHEMICAL CONCENTRATION BEMPOSURE
IN A-2 (MG/KG/DAY)
{(UG/L)
Vinyl chioride 2E+02 4E-03
1.2-dichlorcethene 1E+02 2E-03
chioroethane 1E+02 2E-03
trichloroethene 6E+01 9E-04
1,1,1-trichloroethane 1E+02 2E-03
1.1-dichloroethane 1E+02 2E-03

SW004863



6.5.4 Emwmmnﬂmmmﬁmw
Groundwater Discharge

The transport of chemicais from the General Instrument site fo the Chenango
River is a fourth potential pathway for human exposure {o site contaminants. The
shallow aquifer underlying the industrial site discharges to the Chenango River about
500 m to the west. Potential recepiors in the Chenango River include bathers and

anglers, as well as aquatic organisms.

In the preceding section, potential decay in organic compounds was discussed.
Additional dilution would be provided when the plume of contaminated groundwater
intercepts the river basin. Dilution with overlying river water was calculated under

low flow conditions.

The MA;CD1g (mean average seven-day low flow with a recurrence interval of

len years} was selected to estimate low flow and consequent least dilution conditions.
Using the MA;CD1¢ s consistent with waste load allocation models for predicting the

impact of point sources of pollution on receiving water quality.

The difution of the groundwater plume with Chenango River water was estimated
at one-thousand-fold under MA7CD1q conditions. The following estimation technique was

utilized:

Dilution factor = River discharge

6 x 10+ m3/seq
Low flow dilution facior = 0.62 mi/sec = 103

The concentration of each chemical of concem projected at the leading edge of the
plume at 500 m was then diluted by the faclor of 103. Resulling concentrations were
compared 10 NYSDEC surface water standards to evaluate whether additional toxicity
assassment was warranted.
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6.6

Table 6-10 presents the results of calculations of possible concentrations in the
Chenango River resulting from migration of site contaminants via groundwater. No
chemicals are projected to be present in detectable concentrations, even at low flow. No

further analysis of this pathway was consequently performed.

6.5.5 Summary of Exposure Assessment

In Section 6.4, six pathways for human exposure were considered possible based
on the characler of site contamination and surrounding fand use. The six pathways
included inhalation of volatile soil contaminants, ingéstion of contaminated soiis,
inhalation of contaminated soil vapor, ingestion of contaminated groundwater, inhalation
of contaminated groundwater, and uses of the Chenango River. The calculations generated
in the exposure assessment have reduced the original six pathways to four: inhalation of
volatiles from contaminated surface soils, ingestion of site soils, and inhalation ang
ingestion of groundwater downgradient of the site. Potential exposure from the other two
pathways was minimal. Uncertainty in €xposure assessment caiculations are detailed in

Table 6-11.

Toxicity A I

Toxicily data for site-related chemicals have been compiled from the Integrated Risk

information System (IRIS), an on-line database maintained by USEPA. Each chemical has been
evaluated to determine whether exposure presents arisk and to quantify the risk 1o the extent
possible. Chemicals can exert adverse impacts on human health by one of two mechanisms:
carcinogenesis (cancer causing) or noncarcinogenesis {non-cancer causing, or chronic effects).
The mechanisms by which the two impact human heaith are fundamentally different. The
hypothesized mechanism for carcinogenesis is “non-threshoid,” meaning that there is no level
of exposure 10 a chemical that does not posearisk of changes in cellular metabolism that may
lead eventually 10 cancer.

Non-carcinogenic effects, in contrast, are modeled as threshold effects. Levels of daily

éxposure are believed 1o exist for which no adverse health impacts will be felt. The human
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IABLE 6-11
EFFECTS OF UNCERTAINTY IN ASSUMPTIONS, EXPOSURE ASSESSMENT

HledonBoogre
Potential Magnitude

Potential Magnitude Potential Magnitude Owver or Under
of Over-estimation of Under-estimation Estimation of

Assyrotion —flposue = ofBpose 0 Eqogye
Envi tal Sampling and Analysis:

- Systematic bias in analytical Low
resufls

- Small number of samples used Moderate
to characterize site

Eate and Transpod Modeling:

- Model of volatilization from soil Moderate
1o air

- Air transport from hot spot to Moderate
receptors

- Groundwater velocity Low
measuraments

- Volatile exposure calculated at High
ground surface, not in breathing
zone

Exposure Parameter Estimation:
- Standard assumptions Moderate
- Use of upper 95 percent Moderate

confidence interval on means of
soils data
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organism has protective measures that must be overwhelmed before an adverse impact is

expressed,

The exposure concentrations presented in Section 6.5 are evaluated for their potential
impact on human health. Nota that the action levels for the two effects {carcinogenic and non-
carcinogenic) differ. Chronic toxicity indices are the ratio between exposure from site
contamination and reference dose, a measure of allowable exposure. Therefore, as the individual
and summary Indices exceed unity, potential for unacceptable exposure exists. Carcinogenic
effects, on the other hand, are calculated by multiplying exposure amounts (mg/kg-day) times
a “slope factor" (unit risk per mg/kg-day). The product is ﬂius the unit risk of developing
carcinogenic effects. The typical acceptable standard is a risk of 1xE-06, one in one million.
Levels of concern, therefore, are greater than unity (chronic toxicity) and greater than
1xE-06 (carcinogenicity). The two models for health impacts (threshold and non-threshold)
provide the theoretical basis for the different calculation methods.

For several of the contaminants of concern on this site, quantitative assessment of
loxicity effecls is not possible. Reference dose and slope factor data are occasionally withdrawn
under review, or do not ye! exist. Only qualitative assessment of toxicity is possibla.

For the inhalation of contaminants from soil pathway, quantitative data are available for
several contaminants of concern to human health (Table 6-12). The sum of chronic toxicity
and carcinogenicity indices is well below action levels. Chronic toxicity index is 10-4
(residential) and 10-5 (commercial), significantly below unity. The calculated carcinogenic
index is in the order of 10-8, well below action levels of 10-6, Even if these indices are doubled,
the orders of magnitude below action levels will ramain. Therefore, the additional contribution
from chemicals without quantified toxicity effects is unlikely to change the general conclusions
relating to this site.

Similar calculations have been made detailing possible health impacts from ingestion of
contaminated soils {Table 6-13). Again, the indices are far below action levels. Inclusion of
additional chemicals was therefore considered unlikely to alter the general conclusions of ths
toxicity assessment.
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Ingestion of contaminated groundwater downgradient of the site was the third pathway
evaluated for toxicity effects (Table 6-14). Note that an overall carcinogenic risk factor of
4E-02 is calculated by summing quantitative risks for individual contaminants in groundwater.
Ingestion of contaminated groundwater would lead to an excass risk of developing cancer.

Inhalation of organic compounds through residential use of impacted groundwater Is the
final complete pathway for this site. Table 6-15 summarizes the toxicity assessment for this
pathway. Note that a carcinogenic risk factor of 3E-01 is calculated. This risk is greater than

risk from ingestion.

6.7  Risk Characterization

This section represents the final step in the baseline risk assessmant. Exposure and
toxicity data are integrated into a final description of risk to human health posed by the site.

Based on the distribution of contaminants on site and the environmental setting of
Sherburne, New York, feasible pathways of exposure were identified and quantified. Inhalation
of volatile contaminanis of surface soils, ingestion of soil, and potential future residential use of
contaminated groundwater wers Quantitatively evaluated. One pathway, future residential use of
the shallow aquifer downgradient of the General Instrument site, resulted in elevated risk of
carcinogenic effects. Land downgradient of the site is within the Village of Sherburne, and any
Viliage residents are required to pay for utility connection fees. Private wells are therefore
uniikely. However, there is no ordinance prohibiting instaliation of a private residential well.

Overall, the risk to human health posed by the General Instrument Corporation site in
Sherburne, New York appears to be minimal. The one potential pathway for elevaled health
risks, future downgradient water supply wells, is uniikely,

Responses o NYSDEC comments made on the original draft of the risk assessment have
been integrated into the text of Chapter 6 and are aiso included in Appendix R.

6-20
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7.0 SUMMARY AND CONCLUSIONS

7.1 M&mmﬂmmm

Based on historical data and data from our site characterization sampling, we have
identified three Sources that contribute to soit and groundwater contamination at the north end
of the site. The three sources are: (1) contaminated soil in the vicinity of Mw.-g: (2) the
soil beneath and adjacent to the plating building; and (3) the soil north of the woodshed, near
the property boundary with the Waescar buik Storage facility. volatile organic compounds from
these three sources are impacting groundwater and migrating off site.

Voiatile organic Compounds encountered in the soil have Mmigrated vertically downward
during infiltration events where they have impacted the groundwater. Therg ig evidence that
suggesis VOCs have migrated laterally and vertically upwards in the unsaturateq Zone as well.
Wastward—ﬂowing groundwater and soiis in the vicinity of the plating building ang behind the
shed represent the most contaminated Media a! the site, and most likely point of human
éxposure. We project that the westward-flowing groundwater ultimately discharges into the
Chenango River where VOCs, if present in groundwater, would become available for human
contact. However, the dilution which s likely 10 ocour before and upon discharge would
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Field, and beligve that iow level residual contamination is a remnant of earlier remediation

The site Characterization work pian performed 12 tasks that were designed 1o address
specific contaminany Source and migration issues, The results of these 12 tasks are Ssummarized

below,

hear MW-5. Cyanidg Concentrations in Mw-5 were elevated (206 pg/y, exceeding the
standard of 100 Ho/l. Chromium concentrations were also slightly elevated, exceeding
the standard by 12% (8 Hg/l). There was no evidence that sl hear MW-5 is a source
of inorganic Contamination. The soil in the vicinity of MW.5 was excavated during an
earlier femediation, and there s no evidence of new contamination.

Iask2

The purpose of the task was to characterize volatile contamination found along the
western boundary of the South Field. we determined that jow levels of volatiles persist
in the groundwater near the South Field. The volatiles are found in very low
Concentrations (<45 Ko/}, and changes in groundwater concentrations Correlate with
precipitation events. The increase in VOC concentration of groundwater is a result of
vertical downward migration with the welting front during infiltration, No direct
source of volatile Compounds was found: howsver, soil gas analysis indicated Jow levels
Persist in the soil of the South Field.

The purpose of this lask was to determine the source of volatile organic compounds
in MW-7. Our analysis of groundwater from MW-7 revealeg the presence of 1,2-DCE
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from Potash Creek, located cross-gradient and off site, Ponding on the creek had been
Suggested as a Potential mechanism of transport, We found no volatiles in the sediment

7-3
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iron, manganese, and magnesium at levels thal exceed NYSDEC standards, such
exceedances are natural in groundwater in this area. There is no evidence of an off-site

upgradient source of inorganics.

Task 8

The purpose of this task was to characterize volatile contamination associated with
the plating facility. We determined that the soil beneath and adjacent the plating room is
heavily contaminated with chlorinated and aromatic solvents. The source of these
organic compounds was probably the fioor drain system, which allowed contaminated
metal plating rinse water to enler the soil and aquifer. The contamination appears 1o be
migrating through the vadose zone by dispersive processes and in the groundwater by

advective transpori.

Iask9

The purpose of this task was to determine the origin of petroleum contamination at
the north end of the site. Two distinct locations of petroleum release were identified:
(1) adjacent MW-8; and (2) north of the woodshed. The release near MW-8 (MW-B is
located next to the northwest corner of the main building) is responsibie for up to
9 inches of free floating product in MW-8. The releass north of the woodshed is
responsible for extensive soil contamination and impact on the groundwater with semi-
volatile organic compounds.

Task 10

The purpose of this task was 1o determine whether there had been airborne
transport of particulate contamination off site. Surface soil samples from downwind
focations did not contain elevated concentrations of any site-derived compounds.

Jask 11

The purpose of this task was to determine whether groundwater contamination was
moving off site. We determined that off-site migration appears to be occurring.
Samples from all three off-site downgradient monitoring wells have been found to
contain chlorinated and aromatic volatile organic compounds. The extent of the migration
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has not been accurately determined because the "zero point™, or furthest extent of the

plume, has not been found.

Task 12

This task resampled the existing monitoring wells and determined that historical
records are reasonable approximations of contaminant concentrations in the nine

existing monitoring wells.

7.2 Conclusions of Risk Assessment

Based on the risk assessment conducted at the site (and described in Chapter 6), the
following conclusions can be made:

@ All wells sampled upgradient, on-site and downgradient exceed Part 703 (NYSDEC
Groundwaler Standards) for organic and/or inorganic constituents and are not
potable. The upgradient groundwater exceeds groundwater inorganic standards and
is nQt related 1o site activities.

° Off-site and on-site well water exceeded standards or guidance values for
aluminum, iron, manganese, magnesium and sodium.

° Certain man-made volatile substances that exceed drinking water standards in on-
site monitoring wells appear to be site related. These would pose a hazard if

ingested in drinking water.

° In a worst case scenario, vinyl chioride identified in GW-8 is associated with an
upper bound excess cancer risk of 1.82 x 10-2. The acceptable level of risk is
10-6. Based on a worst case scenario, the excess cancer risk for a lifetime of
ingestion and inhalation of impacted groundwater downgradient from the site is
3 x 10-1. The acceptable level of risk is 10-6. However, the water in MW-8 is
hot potable, and human exposure is considered unlikely.

7-5
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®  Therisks of incidental ingestion of volatile soil contaminants by site occupants is

not excessive.

The quantified risks stated above represent worst case scenarios, that being the direct
ingestion of contaminated water and inhalation of organic vapors from groundwater. The
methodology of risk assessment requires that risks be stated in that manner (USEPA, 1989).
True risks associated with the site, however, are minimal as groundwater on site or
downgradient is not currently utilized or recovered for use. Actual exposure therefore is

uniikely to occur.

7.3 Data Limitation and Future Work

The data set for this phase of the RIFS Is nearly complete. A comprehensive analysis of
soil and groundwater determined sources of contamination, the general areas of impact, and
resolved many questions regarding transport and fate of contamination.

At this point in the project, more data are needed 10 refine the site characterization and
to direct the feasibility study. A scope of work for additional investigation was agreed to by
General instrument and NYSDEC. That additional work is described in Chapter 8.

7.4  |nterim Remediation Measures {IRMs)

Interim remedial measures (IRMs) are part of the RIFS process. An IRM is
implemented to clean up or halt the spread of gross contamination when its presence is easily
identified, and the danger to the environment and human health is avident,

Based on the data collected during the RI sampling event and earlier investigations,
organic hydrocarbon contamination has been identified in Monitoring Well MW-8. Upto 24
inches of free product was discovered in a well bailer, and 9 inches of product was recentiy
measured in the well via an “interface probe”. Recovery of the free product by General
instrument Corporation should begin as soon as possible to expedite fimeliness of the cleanup
and prevent further contaminant migration.
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A free product recovery system was installed in November 1992. It was agreed between
General Instrument and NYSDEC that a skimming device that does not depend on groundwater
depression was the best method at this time.
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8.0 PHASE Il FIELD INVESTIGATION

8.1  Additional Data Reguirements

tn March 1992, NYSDEC completed their review of Chapters 1 through 7 of this report.
The findings of the investigation identified areas where additional data were needed to
characterize the site to a degree that would allow completion of the feasibility study. In a
meeting held on May 1, 1992, General Instrument, Stearns & Wheler, and NYSDEC agreed that
the following unknowns warranted additional investigation, and a scope of work was developed.

8.1.1 Downgradient Extent of Impacted Groundwater

MW-17 is the most downgradient well in the area of the most significant
groundwater impact and indicated 315 ppb total volafile organics. It was determined
that the downgradient extent of impact needed to be further investigated.

8.1.2 Intearity of Lower Confining Laver

Existing monitoring wells encountered, but did not penetrate, the lower confining
layer at the site. Its thickness and character had therefore not been determined.
Assurance was needed that the lower confining unit was thick enough and of low enough
permeability to prevent downward migration of contamination.

8.1.3 Areal Extent of Soi! Contamination

Although impact to soil was clearly identified under and around the piating
building, additional work would be needed to determine areal extent precisely enough to
design remediation phase.

8.1.4 Presence of Free Phase Product (DNAPL)

None of the exisling wells were completed with the screen intersecting the base of
the aquifer of concern. After the source and area of primary impact were identified in
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the first part of this investigation, It was determined that testing the base of the aquifer
for free product was warranted.

8.1.5 Confirmation of First Bound Water Quality Data

All on-site monitoring wells would be sampled a second time for volatile organics
and metals. Semi-volatile compounds would be analyzed in samples from MW-8 and
MW-18,

8.2  Scope of investigation
To obtain the additional data identified above, the following tasks were proposed to and
approved by NYSDEC.

8.2.1 Downgradient Exteni

In order to delineate the downgradient extent of groundwater without installing
numerous monitoring wells, the installation of lemporary sampling probes was
proposed. This investigation was conducted in two phases of nine sampling points each.
The locations of the second nine probes were determined, with Input from NYSDEC, after
the results of the first nine were reviewed. Probe locations are shown on Figure 39,
The first nine probes were driven in lines extending northwest, west, and southwest
from MW-17 at 100-foot intervals.

One-inch’ steel probes were driven into the soll using an electric percussion
hammer. The probe was advanced until groundwater was penetrated from 1 to 2 feet and
was then extracted. A tube was lowered into the open hole, and a groundwater sample was
collected In purge vials and stored on ice.

The data from sampling points 1A through 3C, shown on Figure 39, were

reviewed by Stearns & Wheler and NYSDEC. Based on the results, nine additional
sampling points were selected. Findings and conclusions are discussed in Section 8.3.
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8.2.2 Integrity of Lower Confining Laver

To determine if the lower confining layer was thick enough and of low enough
permeability to be confident of no significant downward migration, an additional soil
boring was installed. The boring was installed at the northeast corner of the plating
buiiding. It was agreed to in advance that the boring would extend 10 feet into the
underlying silt/clay unit. If it was not readily apparent that the lower unit was of low
enough permeability, lab permeability would be determined on a Shelby tube sample or a
well would be installed and an in-situ hydraulic oonductivigy test would be performed.

The boring was completed on July 10, 1992 under the supervision of a Stearns &
Wheler geologist and a representative of NYSDEC. The boring was advanced to 27 feet,
encountering the lower confining layer at 15 feet. A boring log is included in Appendix
N. A Shelby tube sample was collected from 25 to 27 feet. it was agreed to by all present
that the lower confining layer was of adequate thickness and character and that no
further testing was necessary.

8.2.3 Areal Extent of Soil Contamination

To better define the areal extent of soll contamination, a soil vapor survey, in
conjunction with a soil boring/sampling program, was proposed. Sampling locations
were selected in and around the plating building. Soil vapor probes were fo be driven at
each location and soil vapor readings were io be made at 2 feet and 4 feet using a
photoionization detector. At four of the locations, a soll boring would be advanced with
truck-mounted drilling equipment. Two samples would be collected from depths
corresponding to the soil vapor survey from each boring, and each sampie would be
analyzed in a lab for VOC concentrations. The purpose of this was to compare the soil
vapor survey concentrations 1o the lab results, aliowing a correlation and extrapolation
of the soll vapor results to actual soil concentrations.

The soil vapor survey could not be completed as proposed. The fill material that
was emplaced around the plating building was too cobbly to allow probes to be advanced,
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and refusal occurred within a foo! of the surface in numerous attempts. The four soil
borings were completed as proposed.

it was determined that additional soil borings would be completed and soil
samples collected at the locations outside of the building where probes could not be
driven. Sampling locations are shown on Figure 40. The soil vapor probes would stitl
be used inside the building. Soil borings were completed, and one soil sample was
collected from 5 to 7 feet from each boring. Soil vapor probes were advanced to refusal
inside the building. Results are discussed in Section 8.3.

8.2.4 Presence of Free Product

An additional monitoring well was installed 15 fest east of MW-8§. The new well,
MW-18, was installed for two reasons; the primary reason was fo determine if there
was free phase sinking product in the vicinity of the source. The second reason was to
have a well constructed in such a way that it would be useful for groundwater recovery,
in anticipation of future groundwater remediation. To accommodate a recovery system,
the well was constructed of 4-inch stainless steel and was advanced 6 feet into the lower
confining layer with a 2-foot blind riser at the bottom to accommodate a submersible
pump. A boring log and completion diagram are included in Appendix N.

8.2.5 Confirmation of First Round Water Quality Data

On July 20-21, 1992, a second round of monitoring well sampling was
completed. MW-10 was covered when a new driveway was constructed and MW-16 was
damaged by vandals or by farming operations, so these wells were not accessible, and
Wescar wells ware not proposed o be sampled. All other on-site and off-site wells
related to this investigation were resampled. Basedon the results of the first round,
PCBs, pesticides, and semi-volatiles were excluded from the analytical program, except
for MW-8 and MW-18, where semi-volatiles were repeated. Analytical resulls are
summarized in Section 8.3.
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8.3

Findi

8.3.1 Mm&mmwm

Analytical results of the 18 probe sampling points are piotted on Figure 41 and
are summarized on Table 8.1. Analytical results are attached as Appendix O. Sampling
Points 3A and 38 contained 94 and 8 ppb total VOCs, indicating some migration o the
northwest. Howaever, other more distant points to the northwest had non-gdetectable
levels. It can be assumed that the area of concern can be considered, for the most pan, to
be south of the tree line thal extends west from MW-17.  Probes 10B and 10C were
located approximately 400 feet south and 500 feet south-southwest of MW-17. Results
of non-detect at those two sampling points indicate the southamn extent of impact to
groundwater. The three westernmost probes, 10D, 20D, and 30D, indicate minimal
impact (25-39'ppb) at a distance of approximately 400 feet from MW.17.

8.3.2 Integrity of Lower Confining Layer

Based on observation of samples collected from the boring installed to investigate
the lower confining layer, Stearns & Whele( and NYSDEC geologists agreed that the unit
prevented significant downward migration of contamination.

- 8.3.3 Areal Extent of Soil Contamination

VOC concentrations in the soil samples are plotted on Figures 42, 43, and 44.
Analytical results are summarized on Table 8.2 and presented in Appendix P,
Figures 42 through 44 show the location of the 14 borings installed outside of the
plating building. Borings B-1 to B-4 are the original four borings that were correlated
to soll vapor survey points. Borings B1A to B10A are the borings that were installed
after it was determined that probes could not be driven into the ground. The map also
shows three locations Inside of the building where solil samples were collected and
analyzed in 1990, and three soil vapor collection points inside the building. Figure 42
shows total VOC results. Resulls from the 5- to 7-foot samples are contoured and
results from 1- to 3-foot sampies are indicated at the sampling point. The data

8-5
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indicates that the greatest concentration of organic compounds in the soil is between the
plating building and the west boundary. The reclangle bounded by the fence, the main
building, and the plating building defines the area of greatest concern.

Figure 43 shows concentrations of chlorinated compounds only. The greatest
concentration is at the northwast comer of the building and extends iowards the south
and west, decreasing from 75,117 mg/kg to 2007 mg/kg in a distance of approximately
20 feet to the north and to 563 mg/kg 50 feet to the west.

Figure 44 shows levels of aromatic compounds. Separate plots were made of
aromatic and chiorinated compounds because it is possible, although not certain, that the
aromatics are derived from fuel releases and the chlorinated compounds more likely
result from process activities. Different focuses of concentrations further support this

idea.

8.3.4 Presence of Free Product

No sinking free phase product was encountered in MW-18 during drilling or
subsequent sampling. As expected, free phase petroleum product was encountered in the
well, as has baen consistently recorded in MW-8.

8.3.5 Bound Two Analyfical Resulls

Analytical results from the second round of samples are summarized on Table 8.3
to 8.6. Validation reports are presented in Appendix A. Table 8.3 presents results for
volatiles in groundwater. For ease of comparison, 1990 analytical results are
summarized at the bottom of the table. The 1992 results are generally consistent with
the 1990 results and indicate that the area with significant impact to groundwater
quality exists around Wells MW-8, MW-17, and MW-18. In accordance with an
agreement with NYSDEC, MW-8 and MW-18 were sampled for semi-votatile organic
compounds. Results are presented on Table 8.4.
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TABLE 8-4: SEMI-VOLATILE ORGANIC COMPOUNDS IN MW-8 AND MW-18

CONCENTRATION ugL
MW-8 MW-18
COMPOUND

Naphthalene 860 E
2- Methylnaphthaiene 3000 E 25
2,6-Dinitrotoluene 6J
Acenaphthene 160 4 J
2 ,4-Dinitrophenol 64
Dibenzofuran 130
Fluorena 300 6 J
N-Nitrosodiphenylamine 660
Phananthrene 1600 J 8J
Anthracene 280 2J
Fluoranthene 66 J .
Pyrene 43 J 1J
Chrysene 23 J
bis{2-Ethylhexyl)phthalate 2 BJ

J = Analyte present. Reported value may not be accurate or

precise.
U = Not detected substantially above the level reported
in laboratory or field blanks.

SW004897



‘selepind 10 sprepuels jo souwpseoxe SEPY MO} pepRyS
“souepind Jo spispums Jsjempuncill S6jedipu) Uwnjod papeys
POUTIEISE Uaaq Jou SUY PIEPUES B BIBYM GNjEA BouRpind Q30SAN @ veiwapu) - p

‘Pejeunse payenb em mjwy uopmpusnb peuode:r sy =
‘e8paid o 8juwindow 6q jou Aww enma povodey wesexd eyfeuy = p
HURIG piey o Aiojuioqe uj peuodas jess) ey ercqe Amepumsqns peoeiep N = n
“¥Bn uj peuodes suopesuesuos |y

F_Seclr Vves]r ZWr Zec|r BeB[r ZSZ|F  99E]r  SeZ[F ¥6z2lr vzolr ol wri]r  weir  d66] BOF auz
i ; ¥82 [ €95 | ¥ In o9 |n 09| 951 | €21 [ 6oL |7 o5 &% o] wel | wwm GHPEUTA
N os|n os[n os|n 08 |n 0§ j N 05N 065N 0S[N 0§ [N 0% [ . B¥ ] wameuL
00051 | 00861 [GOFIE | OO % POOZE | G0ZEY | 000Z1 | 00961 00404 wnjpog
M €6 | @6 [/ €6 [N €6 |t c6 M E6 |M €6 [ €6 | €6 [N £6 | B 18AIS
m os Im 0s i 0% jr 08 |fn 03 M 05 [N 03 [M 05 I 08 [N 09 |2 85 ;] Wajieres
0099 [ 0L1¥Z | OVEE | 0Z09 | OZ02 066 | 0191 | 08€C | 0So¥ | O¥ZS | e | wnjsssiog
9iv | 220 In @sifn @3l w91 etz |n wei| g€z | EHilR @9t|jn w9} vey | wisi %3IN
neoln 2o In 20 Jn 2o [0 zo |n zo |n 2o |n 2o |n 20 In 2o i ToIn 20 | ¢ Xin3ie W
G2FT 000671 182 [ Y2V_|"Z89 | Gese | 610 | ooF
| 00072 | Ga¥48 | 0bo§t | DORET 006at ,
0t [n ot |n oc 8¢
A T ZIEC r ze [r eolfr Z2i|r 9ce N ¥y |n ¥v9 |r ser
N tL |n €2 08 | #9T 1 08€ |n €Z [0 €Z |n £2 9t In €2 In €2 |n ®Z |0 €Z |n €Z [RFET] 990D
N S9 | C€Er | ovl 63 | €92 | UBg In"s9 [n ¢9 [n 59 | 6¢ci | oi% UBe N S9 [N S8 |n 50 | 91 | winjeiyo
90090} jogoz2t | 00ce8 J000ve| [000601 [00060Z] 00ZE6 | 0618 | 00616 |Go9LL | 00IEs 00129 | 00926 |000Z11] 002¥6 | 00146 | L
(1 8 In 8 In @ |0 oy |0 er [0 or |nev |0 e fnoev In o jn 8 [0 &% |0 e¥ | @a¥ |n BF |n o — Wnjupes
N Ol 0ot a0t ol Jn ot jnoi [nor [nor jnor nortnss ROt nTor [n ov [ o3 [n o wnfjjAiieg
Pl s 621 | 9wl | 8ve | 2c1 | vee | Zez | ez | 269 | vii | 595 v2Z | 81t | et | zez [ enl ‘ whjieg
N o8 [n os In 05 |n 05 | €5 Jn 65 |n 05 |8 05 In 65 15 |0 0S | €52 | oZ | 05 |n 0% |0 05 [ k%] Siesiv|
N ZSSIn 2ss)n ess|n 2SS|n ess[n zss|n ess[n 2 |n o5 1n ¢ss|n 2ssfn 2ESin zss|n ce9|n ZeS N 2S5 O§ { Auoupuy
0zi9 [ olse | oots [00Z0€ | 00s¥I |o08IE | OZ11 | Zov | &2 | oZsr 099, | oeel | ov8i [00Zr | 29 | 0016 [ W] whujmny
ALATYNY

NOILYDOT

I

HIALYMANNOHO NI STVIIN TVLOL 58 318YL

SW004898



SOUERING JO SPINPLEIS JO EIUBDEEOXS NESPU| SMO) Pepuyg

‘seuyiepind Jo spispume Jejempuncil selwoPY| Uwinod pepeys

‘PeyslqRse :ggigluceggéowgugg.a
‘PoInwpEe poyjenb em mjwy uopwpuenb pepodes Yl = mn

‘espaxd 1o oiemaow 8q jou Aew snwa pauodey Juesad siipuy = p

HUBIQ piey Jo Liotmiogw uy peuodes (eAS) By eAcqe Kjmpuwisqns PoI2Mep JON = )
“¥Bn v peuodes suogunusaios iy

[[SZ Jmev Ir _oefm ov o ev |7 62 fr €s |t @6 Jm €¥]r Sir oL ]r S6fF CL]F 98 |F 0L ]n G5 LT3% ou|Z
{n 09 Jn 09 |n 09 |n o8 |0 o jn 08 |0 09 [0 09 [n 09 7 05 I 68 N 08 IN 09 [N 09 [N 09 |N 09 | WKk | WAIPEGA
[n_ 0% In 05 |0 05 |1 09 [0 0% |n 0% |n 69 [0 05 |05 |n 65 155 N 05 [N 0s [N 0¢ |n 09 In 08 [ B wnieql
OOEES | 009EG 0668 |0DGTDY| 00091 | O0IVZ |8 TOpoee | o 008EL | 0061t ['GOREZ 1 00E¥i | 00061 | DOEGE.| 002E Wnipog

| €6 i €6 frn €6 Jrd €6 [F1 €6 |tn €6 | 66 |M £6 |th 66 JtN £6 I 58 Trios Irn €6 fM €6 [M €6 [M ce 1ANS
M 0 | 09 [N G9 [Fn 0 [rn 0@ | 0" |rn 09 [ 09 | 08 I 05 I o5 FN 05 frn 66 [M 05 [ 68 M 03 3 uns|e s
06/Z [ 00St | Giwl | 0561 | 089S | 0272 | 01%: | 0623 o1z [0zt9 | 0Zoc | or6c | oser | 6255 | oisc 02SE | uinjsseiog

N 991 |A e9n esi|n el n_esin_weoin_eoun wain eei|n g9tin e9ljn @9 o91n e9ijn w81 19%9IN
N 2o [0 Zo N_Zon 2ofn 2ojn zoln zo|n zoln 2o0ln Zoln zo In 2o fnZo |7 zo |n ¢o Xindiep
“OeF |08 GZL [ osiT 6371 Ogpi | Lo | 9Z1 [Te5e | osvv [ Feern i I sseurbusyy
04751 | 00851 61 {00Z¥). { DBE6 | 00 | 99kL3 TONPFL T DILTT winjssubuy|
en of|n o€ jn oe N 0t 0 ot [Lser pee

PECEIr 821 |M @oT|riv sot|m soijn ZH|n 140 eeE[r s or|r 901l Sac | O i uol|

8 Ifn ve [rn ¥9 M ¥o [N ¥9 [tn ¥e [rn ¥9 |t ¥ [ ve I ve [ 5s I v [To0es )

N_®2In €2In TZIn tZn ©Z |n €2 |n &L A C20n €f7 e |n €Zn € n B 17 &2 [ €2 In e g 119q03
N S9N $9[n s9[0 SO [A so|n son seln so i S8 |0 55 17 53 N S9N s8N 99N 69 [N o9 [aDR k| wnmwons
000301 Josozo] 00289 J000¥0i [0G0EZZ[0000ZT|000PGT|00GI0T|00GEGT| 00112 1900251 55553 000201 |000ZE1 [000101| 00068 [ ool '] WAPND
N_svin avin v in Gv [0 sr [0 or |0 o» [0 o7 (0 8% In &vn 8vn @v|n ¥ |n v in s¢ [0 oF Z0hi0]  wnjupen
oot Jn oA or [n ovjn ot n o o ovin o ln ot In ot In "ot in o1 [n o1 [n oF jn o1 |n o3 NG wnmikneg|
192 T | sy | v8S | 9L | co1 | vee | cos | &1L [ Zov | 5%c o6e | 601 | ¥2t [ €L | 999 [ 0001 wnyegl

NOS JNO0S Jn0s [Nos Inos [nos |nos |nos JAos [nos Inos JNOS [NO0S In0o9 JN09 [0 oS J-Ec . §  oesiv
h_Zssin_zssin _e'ss|n —2Ss[n ess)n zseln ees)n  Zosjn Zeiln ZSsln £SSin _Zssin 2eSin ESs|n  Zssjn ceshnbe ] Xuowhuy
M 92l 9zelrn 9ZE[n sec|r oee|rn oee(m S2e|m 9ZElm Seelrn 9<elm 9ZE[r 9EE[M oeE|m e[ S| el st whumATY
I B _ A SLATVNY

8l MmN _h—.gl_m—.rai_v_..z—‘_n—.-g-_u_.-;!__._...;E_ 6-MnN _ 8-MnN _ L-MN _ u.sﬂm‘w— S-MN _ MmN _0.3: _ MmN _ MR MSWMB]  NOLLVOOT

HALYMANNOHO NI STVLIW Q3ATOSSIG 98 Javi

SW004899



Total and dissolved metals were also analyzed in this round of sampling. This
discussion focuses on total metal concentrations because they are the basis of NYSDEC
standards. The significance of the dissolved results will be discussed below. In the first
round of sampling, standards or guidance values were exceeded for antimony, cadmium,
chromjum, iron, lead, magnesium, manganese, sodium, and zinc. In this round of
sampling, antimony and cadmium did not exceed standards or guidelines, but cobalt did.
Otherwise, results are generally consistent and do not show any significant trends in
terms of groundwater impact, source areas, or laterally extensive plumes of impact.

8.4 Conclusions

It was the objective of the Phase Il field investigation to clarify and better define
conditions discovered or further investigated in the initial phase of Remedial Investigation fisld
work. Specifically, those objectives included:

- Beiter definition of downgradient extent of groundwater impact.

- Confirmation of integrity of lower confining layer.

- Further definition of areal extent of impacted soil around plating building.
- Confirmation of no free phase DNAPL.

- Confirmation of first round analytical results.

Conclusions for each of those objectives will be briefly restated and then the general

significance will be discussed.

8.4.1 Individual Conclusions

1.  Based on water samples collected from temporary probe holes, it has been
determined that impacted groundwater extends at least 400 feet west of the
site. Northern and southern extent has been defined and suggests that plume
of impacted groundwater is approximately 600 feetl wide. Concentrations at
the most westerly points tested ranged from 25 to 39 uoA.

2. The thickness and integrity of the lower confining layer were confirmed.

8-7
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impacted soil in the vicinity of the plating room appears to be concentrated
in the open area between the plating room and the western boundary.
Concentrations are generally greater at depth (5 to 7 feet) than near the
surface (1 to 3 feet). Shallow soils in this area had been removed and
replaced as a remedial effort during the plant closure. It is reasonable that
there are less significant (38 to 841 mg/kg) levels directly under the
building, because the old sump provided a barrier between the disposed
soivents and the unsaturated soils underlying the building. Concentrations
in soil beyond the perimeter of the building can be attributed to vapor phase
migration or spills or releases in that area.

Based on the findings gathered from the installation and sampling of
MW-18, there is no indication of free phase solvent at the base of the
aquifer in that immediate area.

Groundwater analytical results were consistent with results of the 1990
sampling event. Significant findings restated include:

a  Significant concentrations of volatile organic compounds (237 ug/l to
10,648 pg/l) exist in MW-8, MW-18, and MW-17.

b. Significant levels of semi-volalile compounds (7186 pg/l) are
present in MW-8,

¢. Elevated leveis of metals, not attributable to background conditions,
exist in Wells MW-5, MW.7, MW-12, MW-13, and MW-14.
Although levels exceed standards and may be attributable to site
activities, there is no indication of significant sources,
concentrations, or off-site migration.
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