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1.0 EXECUTIVE  SUMMARY

1.1 GENERAL

A site located along Ellicott Creek which encompasses an alleged for-
mer waste oil disposal area at the Columbus McKinnon Corporation (CM),
- Tonawanda, New York facility, has been listed by the New York State
Department of Environmental Conservation (NYSDEC) on the New York State
Registry of Inactive Hazardous Waste Disposal Sites (Site Number 915016).
The NYSDEC has classified the site as "2", having found that the site
presents a significant threat to the public health or the environment.
Subsequently, CM Corporation entered into an Order-on-Consent dated
October 2, 1989 (Index No. B9-0240-88-10) with NYSDEC to develop and
implement a Work Plan for the completion of a Remedial Investigation/
Feasibility Study for the alleged former waste o0il disposal area. »
Malcolm Pirnie conducted the field investigation activities required
by the Remedial Investigation Work Plan, prepared in accordance with the
Order-On-Consent, during the months of April to August 1990. The project
study area is shown on Figure 1-1. The purpose of thiS document is to
present the findings of the Remedial Investigation (RI). Elements of the
Remedial Investigation addressed herein include:

» physiography and climate data associated with the study area;

. geology and hydrogeology of the study area;

* hydrologic relationship of the ground water and Ellicott Creek
at the study area; '

e site contaminant characterizatidn;
e assessment of off-site contaminant migration; and
e public health and environmental concerns.
An Interim Remedial Measure (IRM) has been completed at the site on
the basis of a site contamination assessment that was derived from

historic sampling data. This IRM included installation of plastic
sheeting over an area exhibiting the most highly elevated contamination,

1332-01-1 1-1
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and installation of erosion control measures on the creek bank adjacent to

the same area. Thé location of these remedial measures is shown on
Figure 1-1.

1.2 PHYSIOGRAPHY AND CLIMATE

Surface run-off associated with the study area is received by
Ellicott Creek, which discharges to Tonawanda Creek épproximate]y 3000 to
3400 feet downstream of the CM facility. Historical climatic data

indicates that the average annual precipitation is 36 inches and is fairly
evenly divided throughout the year.

1.3 PHYSICAL GEOLOGY AND HYDROGEOLOGY

].3.1 Investigative Methodology
The field investigations involved the following tasks:

e detailed survey of the study area;

e sampling and analysis of soils from 38 test borings on the
Columbus McKinnon property and 10 test borings on the adjacent

Conrail property;
. instaT]ation of seven ground water monitoring wells;

. déve]opment and in-situ hydraulic conductivity testing of each
of the seven new ground water monitoring wells;

~» measurement of ground water and creek water levels;
. Co]]ection of creek bed sediment samples; and

e collection of ground water samples.

1.3.2 Site Geology

The study area is characterized by four principal geologic units as
follows: fill, lacustrine deposits, til1, and bedrock. Only the three
uppermost units were investigated during the course of the RI. The fill
consists of gravel, sand, silt, and clay as well as various waste
materials, including black slag, bricks, glass, p]astic,'concrete rubble,

1332-01-1 ’ ‘ 1-2.
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metal filings, and other meta111c material such as pieces of chain. Fil]
‘thickness varies from 1-9 feet across the site. Lacustrine silt and sand
underlies the fill layer in the study area. The thickness ranges from 18
to 20 feet near Ellicott Creek to approximately 29 feet thick near the
buildings. Based on previous borings completed to bedrock, underlying the
glaciolacustrine deposits is a sequence of tills approximately 25-30 feet
in thickness. The five (5) uppermost feet of this sequence was encoun-
tered during the course of this investigation and consists of a brown to
reddish-brown clayey silt with small rounded gravel. The under1y1ng
bedrock was not investigated during the Spring 1990 drilling activities.

1.3.3 Site Hydrogeology )

The major hydrostratigraphic units present in the overburden at the
Columbus McKinnon Facility are an unconfined, shallow wéter-bearing zone
‘consisting of the lowermost fill material and the lacustrine silt and
sand; and a confining unit (aquitard) characterized by a dense, poorly
permeable sequence of glacial tills and interbedded sediment. Ground

water flows upward through the confining unit and discharges to the
shallow aquifer.

Shallow ground water flows directly to Ellicott Creek. The water
table rises and falls in response to seasonal changes in infiltration
rates. As a result, ground water flow and discharge to Ellicott Creek
varies substantially between high water periods and Tow water periods.

The estimated yearly average ground water outf]ow from the study area to
E1licott Creek is 404 ft3/day

1.4 HYDROLOGY

1.4.1 Water Shed Characteristics
The average discharge of Ellicott Creek for the 11-year period
1972-1984 was 130 ft /sec Stream flow has a pronounced seasonal variation

with 87% of total average annual flow occurr1ng during the six-month
period of December through May.

1332-01-1 1-3
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1.4.2 Flood Plain

The Columbus McKinnon facility lies approximately 3000 to 3400 feet
above the confluence with Tonawanda Creek. A portion of the study area
near the creek bank, with surface elevations below 571.5, hay be subject
to flooding. Elevations of the remainder of the site exceed 571.5 and
should not be subject to flooding. Hydrologic studies indicate that flood
stage elevations for downgradieht Niagara River are controlled primarily
by wind effects on Lake Erie. The resulting backwater effects extend

upstream along Ellicott Creek and may raise creek levels in the vicinity
of the Columbus McKinnon site.

1.4.3 - Relationship between Creek and Ground Water Elevations

Water Tevel monitoring results show that the wells within the study
area are directly connected to the creek and flood crest elevations will
directly influence ground water levels on-site.

1.5 SITE CONTAMINANT CHARACTERIZATION

The characterization of the nature and extent of contamination
within the Columbus McKinnon site study area was accomplished by the
collection and analysis of soil, ground water, and creek sediment samples.
In éccordance'with the RI Work Plan, historic analytical data has been
used to characterize the nature of soil/ground water contamination and to
identify the general area of contamination within the study area.
Additional sampling was conducted during the present RI to, in conjunction
with the historic data, more precisely define the horizontal and vertical
extent of soil/fill contamination and to verify the presence/absence of
ground water contamination. In accordance with the Work Plan, all samples
were analyzed for PCBs and metals of concern (cadmium, chromium, nickel,

-and Tead) as identified by NYSDEC. Also in accordance with the Work Plan,

selected samples were analyzed for halogenated volatile organic compounds.

1332-01-1 ' 1-4



1.5.1 Soil

For the purpose of the soil results discussion, the site has been
segregated as shown on Figure 1-1 into the following areas:

e North Area - north of the office;

» Central Area - the area now covered by plastic sheeting and
which includes the alleged former waste oil disposal area;

¢ South Area - Conrail property,.between the railroad embankment

and Ellicott Creek.

1.5.1.1 North Area

Halogenated Volatile Organics - No HVOCs were detected in any of
these samples.

PCBs - PCB contamination in the North Area occurs principally in
surficial soil/fill (i.e., 0-2 feet). The concentration of PCBs (i.e.,
Arochlor 1254) in surficial soil/fill in this area ranged from 0.36-
125 ppm, with an average of 20 ppm.

Metals - The concentrations of cadmium and lead in the fill material
are elevated above naturally occurring background concentrations. Metal

concentrations in the native soils underlying the fill were not elevated
above naturally occurring levels.

1.5.1.2 Central Area

Halogenated Volatile Organics - No volatile organic compounds were
detected in the surficial soil samples collected in this area. However,
trace concentrations of HVOCs (most notably dichlorobenzenes) were
detected at depth at five (5) sample locations.

PCBs - PCB contamination in the Central Area occurs both in
surficial soil/fill and at depth. The concentration of PCB in the
surficial soil/fill was greater than 50 ppm at 29 of 46 sampling locations
within the Central Area. The average concentration was 249 ppm. The.PCB

1332-01-1 1-5
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contamination at depth occurs predominantly within the area of the alleged
former waste oil disposal area (see F1gure 1-1). With the exception of
three sample locations from an area of thin fill, only trace PCBs were
detected in the native soil underlying the fi1l in the Central Area.

Metals - High concentration of metals in the Central Area also
occurred’within the surficial soil/fill. The concentrations of metals

(Cd, Cr, Ni, Pb) diminish with increasing depth through the fill and into
the underlying native soil.

1.5.1.3 South Area (Conrail Property)

Halogenated Volatile Organics - Essent1a11y no HVOC contamination
was detected.

PCBs - Similar to the North Area, the PCB contamination in the South
Area occurs principally within the surficial soil/fi11. The concentration
of PCBs in the surficial soil/fill range from 0.63-427 ppm and average
51 ppm. Only one (1) of 21 samples collected at depth in the South Area
exhibited a PCB concentration greater than 10 ppm.

Metals - The concehtrations of the four metals of interest within
the fill are elevated above naturally occurring background concentrations.
Concentrations of the four metals in the native soil underlying the fill
were not elevated above naturally-occurring background concentrations.

1.5.2 Ground Water

Shallow ground water in the well nearést to the alleged former waste
0il disposal area exhibits a concentration of nickel substantially above
background, and trace levels of volatile organics. Ground water collected
from wells physically removed from the alleged former waste oil disposal
area (vertically and horizontally) exhibit contaminant concentrations that
were substantially lower or were below analytical detection limits.

1332-01-1 _ 1-6
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1.5.3 Creek Sediments

During the present RI, Arochlor 1254 was detected at 41 ppm just .
offshore of the alleged former waste oil disposal area. PCB was detected
at concentrations less than 10 ppm at all other sediment sampling
stations. -Concentrations of metals and PCB (Arochlor 1254) offshore from
the alleged former waste o0il disposal area were elevated with respect to
upstream sampling locations and downstream locations. The magnitude of
PCB concentrations determined from previous sampling was higher than the
present RI sampling results. However, the spatial distribution of PCB in
Ellicott Creek sediment observed during previous inveStigations was very
similar to that determined during the present RI.

1.6  CONTAMINANT MIGRATION

The following potential pathways for off-site migration of contami-
nants have been identified:

e overland runoff and mechanical transport of contaminated soil/
fill material into Ellicott Creek;

e mechanical erosion of the stream bank along the periphery of

the study area resulting in the release of contaminated fill
material to Ellicott Creek;

e release of solubilized waste constituents to ground water
within the shallow overburden; and

e migration of nonaqueous phase liquid along the water table
and/or confining unit interfaces.

A comparison of yearly contaminant loading to E11icott Creek via
ground water and soil erosion under existing conditions (e.g. includes all
remedial measures implemented to date) indicates that soil erosion is the
predominant contaminant migration pathway. Other potential pathways are
of little importance. Based on the available data the yearly contaminant
load to Ellicott Creek via soil erosion from the study area is approxi-
mately 13.4 Kg/yr for the four metals of interest, and approximately
0.19 Kg/yr for PCBs. Based upon the May 1991 ground water sampling
results, estimated contaminant loadings to Ellicott Creek from the study
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area Via the ground water pathway are approximately 0.3 Kg/yr for the four
metals of interest, and approximately 0.06 Kg/yr for the organics of
interest. .
Total yearly loading via soil erosion from all subareas under
existing and prior unremediated conditions is summarized as follows;

TOTAL YEARLY LOADING (Kg/yr) VIA
SOIL EROSION TO ELLICOTT CREEK
PCBs - CADﬁIUM CHROMIUM NICKEL LEAD

Existing '
Conditions 0.19 0.11 1.7 2.0 - 9.6
Prior Un-
Remediated . ‘
Conditions 2.2 0.34 4.2 10.0 - 21.4

As indicated, the remedial measures completed at the study area to date
have resulted in more than a 90% reduction in PCB loading and an
approximate 55% to 80% decrease in the metal loading.

1.7 PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS

In the health risk assessment, exposures to site contaminants were
evaluated. Several exposure scenarios were considered:

» maintenance personnel may contact contaminated soils, resulting
in absorption of contaminants through the. skin;

e maintenance personnel may inadvertently ingest contaminated
soils during yard work;

* residents and recreational users of Ellicott Creek may periodi-
cally consume fish caught in the Creek; and

* recreational users of Ellicott Creek may periodica]]y use the
creek for swimming. ' :

Additionally, continued viability of freshwater aquatic 1ife in Ellicott
Creek in light of site contamination, was assessed.

1332-01-1 1-8



Mhike™

Contaminants which were evaluated consisted of PCBs, cadmium,
chromium, lead and nickel. These compounds were selected due to their
inherent toxicity and their frequency of detection in on-site soils.

The results of the human health risk assessment are summarized
below. Although the approach taken to perform this risk assessment is
very conservative and probably overstates the actual risks associated with
the site, it is the approach recommended by USEPA to allow for uncertain-
ties in the.risk assessment process. In addition, the risk assessment has
been performed on the basis of the former unremediated conditions at the
site. Actual cancer risk estimates summarized below are much lower when
the degree of risk reduction achieved by the interim remedial measures now
in place are considered.

' S0ILS

Ingestion

Non-Cancer Effects: The only contaminant which may pose concern
from a non-cancer standpoint, for this exposure pathway, is lead.
The other four contaminants (cadmium, chromium, nickel, and PCBs)
are of minimal concern for this pathway.

Cancer Effects: The incremental cancer risk associated with
ingestion of PCBs in soil is about 4 in one hundred thousand.

- Dermal Contact

Non-Cancer Effects: As with the ingestion pathway, the only
contaminant of concern due to skin contact is lead. The hazard
index for lead via this exposure pathway indicates the need for
-greater concern than for the ingestion pathway.

Cancer Effects: The incremental cancer risk associated with dermal

contact with PCBs in soil is about 5 in ten thousand, or over a
factor of 10 greater than the risk posed by the ingestion pathway.

SURFACE WATER

Ingestion

Non-Cancer Effects: 'None of the contaminants in surface water pose
a health hazard, from a non-cancer standpoint, via ingestion.

1332-01-1 , ' 1-9
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Cancer Effects: The incremental cancer risk associated with
ingestion exposure during swimming was calculated to be about 2 in
one billion.

Dermal Contact

Non-Cancer Effects: None of the contaminants in surface water pose

“a health hazard, from a non-cancer standpoint, via skin contact.

Cancer Effects: The incremental cancer risk associated with skin
contact was calculated to be about 7 in one hundred trillion.

" FISH

Ingestion

The PCB concentration in fish fillets based on prior unremediated
conditions was calculated to be 0.4 to 1.9 mg/kg. However, for
conditions which reflect the degree of risk reduction achieved with
the implementation of remedial measures to-date, the calculated PCB
concentration in fish fillets is 0.05 to 0.16 mg/kg. These
concentrations are lower than the FDA tolerance limit for PCBs in
fish as food, which is 2 mg/kg.

The results of the environmental assessment quotients suggest a

potential for chronic toxicity for aquatic organisms exposed to sediments
contaminated with PCB-1254 in the creek immediately adjacent to the site.
However, the extent of the contaminated sediments having measurable
concentrations of PCB-1254 is limited to a small area of the creek.

1332-01-1 1-10



2.0 INTRODUCTION

2.1 PROJECT OBJECTIVE

A site lTocated along E1Ticott Creek (Figure 2-1), which encompasses
an alleged former waste oil disposal area at the Columbus McKinnon
Corporation (CM), Tonawanda, New York facility, has been listed by the New
York State Department of Environmental Conservation (NYSDEC) on the New
York State Registry of Inactive Hazardous Waste Disposal Sites (Site
Number 915016). The NYSDEC has classified the site as "2", having found
that portions of the site present a significant threat to the public
health or the environment. Subsequently, CM Corporation entered into an
Order-on-Consent dated October 2, 1989 (Index No. B9-0240-88-10) with
NYSDEC to: a) develop and implement a Work Plan for the completion of a
Remedial Investigation/Feasibility Study for the alleged former waste oil
disposal area; and b) design and implement an Interim Remedial measure
(IRM) to mitigate erosion of Ellicott Creek bank soils. It was agreed
that the Remedial Investigation would utilize data from investigative work
previously performed on the site.

Columbus McKinnon Corporation contracted with Malcolm Pirnie, Inc.
to implement and conduct the required Remedial Investigation/Feasibility
Study. Malcolm Pirnie conducted the field investigation activities
required by the Remedial Investigation scope of work during the months of
April to August 1990. The project study area is shown on Figure 2-2.The
purpose of this document is to present the findings of the Remedial
Investigation (RI). Upon approval and acceptance of this report by the
NYSDEC, these findings will provide the basis for subsequent performance
of the Feasibility Study.

The objectives of the RI at the Columbus McKinnon site were as
follows: ’

e to summarize existing site investigation data;

e to define the horizontal and vertical extent of contaminants in
the site soils;
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« to identify the principal route(s) of contaminant migration
from the site; and

e to verify the results of previous inVestigations that indicated
contaminants maybe migrating offsite.

During this remedial investigation, subsurface data was acquired to
determine whether ground water contamination is currently present beneath
the site and has a potential to migrate offsite. The horizontal and
vertical extent of contaminants on-site was more fully defined; and the
resampling of creek sediments previously indicating contamination was
conducted.

2.2  BACKGROUND

2.2.1 Study Area location and Description
The Study Area is located along Ellicott Creek at the CM Corpora-

tion’s industrial facility at One Fremont Street in the City of Tonawanda,

New York (Figure 2-1 and 2-2). The Study Area, as defined in the NYSDEC-
approved RI Work Plan, encompasses the area of known or suspected
contamination determined by previous investigations. These investigations
have documented the occurrence of contaminants within an area approximate-
1y 320 feet by 60 feet which includes a portion of the CM property located
between the CM facility and E11icott Creek and a triangular-shaped parcel
owned by the Consolidated Railway Corporation (Conrail) located south of
and adjacent to the CM property. The study area boundaries are defined by
the foundations of CM buildings, the Conrail railroad embankment, and the
near-shore areas of Ellicott Creek as shown on Figure 2-2. The entire
site is fenced and the site can be accessed only through the building or
the storage yard located immediately north of the main building.

2.2.2 Site History

Columbus McKinnon Corporation’s facility was operated until 1984 for
the manufacture of a variety of chain products. ‘Since 1984, the facility
has been used by CM to house a small forging.and heat treating operation,
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and for the storage of CM products for sale and rental to other
manufacturers. '

From 1930 through 1965, a small area of the plant property was
allegedly used for the disposal of spent water soluble cutting oils (see
Figure 2-2). Reportedly, the alleged waste 0il disposal area was a
shallow depression on the order of one (1) foot deep. A total of 27,000
gallons of these oils were reportedly disposed of in the alleged waste 0il
disposal area through 1965, although company representatives believe this
figure is substantially inflated. There has been no allegation that waste
0il has been disposed of on-site since 1965. As a precautionary measure,
the area of elevated PCB concentrations was covered with a durable plastic
film in February 1983 to prevent soil migration to the stream.

The NYSDEC inspected the site on June 15, 1979 and issued a
Hazardous Waste Disposal Site Report in April 1980. At that time the
NYSDEC and the NYS Department of Health classified the inactive waste site
as "F" - no further action required (AES/CRA, 1985). Subsequently,
investigations voluntarily conducted by Columbus McKinnon confirmed the
presence of hazardous waste on the site and, in March 1987, the NYSDEC
reclassified the site as a "2". The hiétory of investigations at the site
is presented in Section 2.2.3. |

Columbus McKinnon has completed IRM construction during the period
of October - November 1990. The selected IRM design consisted of grading
of the creek bank to uniform slopes and .installation of filter fabric and
riprap erosion protection. The filter fabric prevents erosion by overland
flow, and channel and wave erosion caused by stream flow in Ellicott -
Creek. The IRM is described in the IRM Work Plan (Malcolm Pirnie,
February 1990) and IRM Construction Bid Package (Malcolm Pirnie, May
1990).

2.2.3 Previous Investigations
During the period of 1979-1986, Columbus McKinnon Corporation

initiated a voluntary investigation to define the existence and/or extent
of contamination of soil. Samples were analyzed for priority pollutants,
THO, TVO, heavy metals, pesticides and PCBs. Chemical analysis revealed
the presence of PCB (Arochlor 1254) in surficial soils over the site and
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in the near shore stream sediment. Sampling and analysis of subsurface

soil near the alleged former waste 0il disposal area detected PCB
contamination to a depth of seven (7) feet in fhe vicinity of the former
pit. ~Surficial soil PCB contamination was also found on the Conrail
property which adjoins the CM site. It was concluded by Advanced
Environmental Systems (AES) that the site was not having an'impact on
Ellicott Creek because PCB concentrations in water samples upstream weré
much greater (2 orders of magnitude) than downstream (AES, 1982). 1In
addition, based on analytical results for ground water samples collected
from two monitoring wells installed on-site in 1983 AES concluded that the
PCB is not mobile (AES, 1983). However, stream sediment sampling
indicated that sediments offshore from the alleged former waste o0il
disposal area were contaminated with PCBs. A series of sampling events
were conducted to define the extent of stream sediment contamination. The
soil and sediment sampling history is presented in Table 2-1.

2.3 STUDY APPROACH

To implement the scope of work identified in the Order on Consent,
Malcolm Pirnie prepared a Work Plan/Quality Assurance Plan (Malcolm
Pirnie, 1989). 1In response to comments received from the NYSDEC relative
to the initial Work Plan/Quality Assurance Plan, an addendum (Malcolm
Pirnie, January 1990) was prepared to describe additional work tasks to be
performed as part of the Remedial Investigation. Together these documents
present a Remedial Investigation Plan which identifies all the field
investigative activities and methodologies, including sample collection
and analysis procedures, that was employed to perform the investigation.
The quality assurance/quality control procedures used to insure data
validity are also identified in those documents.

During the field investigation, a number of modifications to the
scope of work and/or investigative procedures were recommended on the
basis of conditions encountered in the field. A1l Work Plan modifications
were implemented only after the mutual agreement and formal approval by
Columbus McKinnon and NYSDEC. Documentation of all such modifications is
presented in Appendix A.
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TABLE 2-1
COLUMBUS McKINNON CORP.
SOIL/SEDIMENT SAHPLINQ HISTORY
DATE CONSULTANT SOIL/SEDIMENT SAMPLING COMMENTS
7/20/79 VSSR/ED/ACTS 17 samples Subsurface and surface samples from 6
to borings
9/25/79 VSSR/ED/ACTS Samples monitored for PCBs and leachable
heavy metals
2/12/80 VSSR/ED/ACTS 11 samples
9/8/81 VSSR/ED/ACTS 13 soil samples to depth of 5’ at locaitons 10, 11,. 12
11/81 - 12/81 AES/CRA borings #1-9 taken at surface and various depths to a
i maximum depth of 7’6"
4 sediment samples from 2 locations - not mapped
5/82 AES 4 soil samples #10 surface, #11 0-3°, #12 0-2’, #13 0-2°
8/82 AES 19 soil samples #14-24 (except 22) at 0’ and 3
(except 0 and 2° at #20 and #24)
duplicates at #16 and 821 at surface
9/82 AES 8 soil samples #22, #25-31 surface only
10/82 AES 8 sediment samples 4 locations, 5’ and 15’ from shore
11/82 AES 12 soil samples #32-43 surface only
7 sediment samples 4 locations, 5 and 15’ from shore
far upstream locations 7, 7, 8 -
PCBs < detection limit
11/82 AES 10 soil samples #44-53, surface only
1/83 AES 10 soi) samples #54-63, surface only
7/83 AES 5 sediment samples 5 locations at 15‘ and 25° from shore
11/83 sediment samples 2 locations for total fixed residue
and total volatile residue
5/85 AES 10 sediment samples 2 locations at different depths, max. 6
1/86 AES 9 sediment samples 3 locations: 5, 15, and 25° from shore
NOTES :
VSSR = Van Wert, Snyder, Sklarsky, Rowley - Architects/Consultants
ED = Earth Dimensions, Inc.
ACTS = ACTS Testing Labs
AES = Advanced Environmental Systems, Inc.
CRA = Conestoga Rovers & Assoc.
1332-01-1
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~ Collectively, the Work Plan and Work Plan Addendum define the
specific methodology that were employed to generate the data that is
presented in this document. This methodology will only be referenced
and/or summarized in the text of this document as apprqpriate' for
interpretation of results and findings. The reader is referred to the RI
Plan documents for a detailed presentation of the specific investigative
procedures and methods employed.

2.4  REPORT ORGANIZATION

The RI Report begins with an Executive Summary and this introductory
section. The remaining sections of the report are described below:

SECTION 3.0 - Physiography and Climate - summarizes land use,
topography, drainage, and climate of the Study Area vicinity;

SECTION 4.0 - Physical Geology and Hydrogeology - summarizes the
investigative methodology, regional geology and hydrogeo]ogy, Study
Area geology, and Study Area hydrogeology.

SECTION 5.0 - Hydrology - discusses hydrologic conditions along
Ellicott Creek, and the hydraulic connection between ground water
and surface water at the Study Area.

SECTION 6.0 - Environmental Sampling and Analysis - describes the
sampling program and discusses the analytical results.

SECTION 7.0 - Contaminant Migration - describes contaminant
migration pathways and evaluates contaminant 1oad1ng to Ellicott
Creek.

SECTION 8.0 - Public Health and Environmental Concerns - evaluates
potential human health and environmental impacts associated with
exposure to Study Area contaminants.
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3.0 PHYSIOGRAPHY AND CLIMATE

3.1 LAND USE

Land use near the Columbus McKinnon (CM) Facility is illustrated by
the zoning map for the City of Tonawanda included as Figure 3-1. As
indicated, the facility is situated in an area zoned fér manufacturing
purposes. General residential, commercial, and other manufacturing areas
exist adjacent to this 1location. The facility is sftuated between
Ellicott Creek, which. is immediately adjacent to the facility along its
southwest border, and the right-of-way and elevated railroad tracks for
the Consolidated Railway Corporation (Conrail), which border the facility
along its eastern side. ‘

3.2 DRAINAGE AND TOPOGRAPHY

The land area of the City of Tonawanda, which is drained by E]]icdtt
Creek for a distance of 1.5 miles, is generally flat lying with a gentle

. slope toward the Niagara River. Ellicott Creek flows through a meandering

channel that extends from Williamsville, NY in a north-northwest direction
to Tonawanda, NY, where it discharges to Tonawanda Creek approximately
3000 to 3400 feet downstream of the CM-facility.

Surface run-off associated with the study area is received by
E17icott Creek. Study area topography exhibits approximately five (5)
feet of relief between the structures that border the site and the edge of
the embankment along E1licott Creek. The embankment is approximately five
(5) to seven (7) feet high depending on the creek stage level (see
Plate 1). ‘ ‘

3.3 CLIMATIC DATA

Meteorological data for the period 1960 through 1989 from the
weather observation station at the Buffalo International Airport is
summarized on Table 3-1. The data included on Table 3-1 are the mean
values for the 1960-1989 time period. Also included are the maximum and

1332-01-1 3-1
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TABLE 3-1
SUMMARY OF CLIMATIC DATA

MEAN MONTHLY AND ANNUAL PRECIPITATION AND TEMPERATURE DATA
FOR
JANUARY 1960 THROUGH DECEMBER 1989*
BUFFALO AIRPORT WEATHER STATION

MONTH PRECIPITATION TEMPERATURE
(inches) (°F)
January 3.07 24.8
February 2.68 24.6
March 2.77 32.5
April 2.69 43.6
May 2.93 | 55.0
June 2.92 64.8
July 2.91 70.5
August 3.22 68.9
September 3.08 62.5
October 3.07 ] 51.5
November 3.33 40.0
December 3.26 29.5
Mean Annual 35.94 47.3
Maximum Annual (1977) 53.55
Minimum Annual (1962) 28.55

* Source: Data obtained from the National Oceanic and Atmospheric
Administration, National Climatic Data Center,
Asheville, NC.
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minimum annual precipitation data for the same time period. The average
annual precipitation of 36 inches is moderate and fairly evenly divided
throughout the year.
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4.0 PHYSICAL GEOLOGY AND HYDROGEOLOGY

4.1 HISTORICAL DATA

This section presents a summary of geologic and hydrogeologic data
collected during previous investigations at the study area. In accordance
with the October 2, 1989 Order on Consent for the Columbus McKinnon Site,
the historic data presented herein was utilized in the preparation of the
RI Report where such data was Judged to be applicable.

Previous subsurface borings completed within the study area include
the following:

a)

b)

1332-01-1

Six (6) borings completed in July and Sebtember 1979 by Earth

Dimensions for VSSR Engineers. Six (6) additional borings were
completed between September 1979 and September 1981. This series
of borings are designated Bl to B12. Drilling Togs providing a
good description of the fill material are presented in Appen-
dix Bl. Boring depths ranged from 1 foot to 11 feet below ground
surface (bgs). Three (3) borings were completed by hollow-stem

augers, the remainder by hand auger. Boring locations for holes
Bl to B12 are shown on Plate 1.

Nine (9) borings designated BH1 to BH9 were completed to depths
of 7 to 8 feet using hollow stem augers for Conestoga Rovers
Associates in December 1981. Boring logs are presented in

Appendix B-1. These data were used to map fill thickness
(Plate 3). |

Fifty-four (54) sampling locations, designated BH10 to BH63, were
completed as shallow hand auger holes up to 3 feet deep or hand
trowel holes 2 to 6 inches deep. These locations are collective-
ly referred to as surficial soil sampling Tlocations. No
descriptive sample logs were prepared.

4-1
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d) Two monitoring wells, OW1-83 and OW2-83, were installed by Earth

Dimensions, Inc. on August 8 and 9, 1983 using 6-inch 0.D. hollow
stem éugers. Continuous split-spoon sampling was performed td
a depth of about 20.0 feet at each location. After these
boreholes were sampled and logged, they were grouted to the
ground surface. The holes for the monitoring wells were then
drilled a few feet away. (CRA, 1983). The well screens (2 feet
in length) were placed over the "wetted interval" observed from
sp]it spoon sampling and extends below the screened interval by
approximately 0.5 feet and above the interval by about 6-8 feet.
A 1-foot bentonite seal was placed above the sandpack and the
remaining annular well space was filled with cement grout to the
surface. Construction details are provided in Appendix B5. The
wells were screened with 2-foot Johnson stainless steel well
screens with2-inch 1.D. and No. 10 slot size. The riser is made
up of 2-inch diameter black steel pipe, with coupling connec-
tions, lockable caps, and locks. OW2-83 was completed with a
short section of 2-inch diameter galvanized steel pipe. (Cra,
1983). Each monitoring well was abandoned during the RI field
program, and due to the availability of nearby borings the
subsurface data was not used for the RI report.

Five (5) test borings designated CM-1-89 to CM-5-89 were
completed to depths of 53 to 63 feet bgs in October 1989 to
provide geotechnical data for a proposed sheet piling wall
between Ellicott Creek and the study area. Boring logs are
presented in Appendix B-1. Each boring was sampled continuously
from the surface to bedrock and provided information on geologic
conditions beneath the site. Data from these borings were used
to prepare Plate 2 and the discussion of site geology
(Section 4.3).

Sources of information for historical subsurface data include CM file
material for data generated by VSSR; and CRA/AES (1983) for sampling
locations BH1 to BH63, OW-1-83 and OW-2-83. Boring logs for CM-1-89 to

1332-01-1
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CM-5-89 have not been previously reported, because the final approach to
IRM creek bank stabilization did not require deep test boring data.

4.2 INVESTIGATIVE METHODOLOGY

The geologic and hydrogeologic field investigations for this Remedial
Investigation (RI) were conducted at the Columbus- McKinnon Tonawanda
facility portion of the study area during the period of April 1990 through
June 1990.  The portion of the study area owned by Conrail was investi-
gated during August 1990 after formal documentation granting permission
for access to this property was receivéd from Conrail. The field
investigations involved the following tasks:

o detailed survey of the study area including the creation of a
grid system for the purpose of locating soil borings, monitoring
wells and creek sediment sampling locations;

o advancement, sampling, and abandonment of thirty-eight (38) test
borings on the Columbus McKinnon property and ten (10) test
borings on the adjacent Conrail property;

o abandonment of two (2) previously existing monitoring wells;

o installation of seven (7) ground water monitoring wells;

o development of each of the seven (7) new ground water
monitoring wells;

e in-situ hydraulic conductivity testing (slug testing) of each
of the newly installed wells;

o collection of weekly ground water and creek water levels during
the period of May 1990 through July 1990;

e collection of continuous ground water and creek water levels for
a period of 24-hours;

o collection of creek bed sediments;
e collection of ground water samples from each of the two shallow

and two intermediate depth downgradient monitoring wells and
single upgradient -background well.
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The scope of each of these investigative tasks is discussed in the
sections that follow. Sampling methodology related to the collection of
soil, creek sediment, and ground water sampling is addressed in Section 6.

4.2.1 Site Survey ‘

A site survey was conducted to provide the data necessary for
preparation of a topographic site base map and locational control of all
site investigative activities. The map is drawn at a scale of 1-inch to
20 feet and a contour interval of 1-foot. A 20-foot square grid system
was established over an area of approximately 440 feet in length by
80 feet in width for use in selection of soil borings and creek sampling
locations. The long axis of the grid system follows a northwest to

southeast orientation approximately parallel to Ellicott Creek. Vertical

control was set by using the National Geodetic Vertical Datum of 1929 and
the horizontal control was based upon an arbitrary coordinate‘system.
Documentation of grid control points is included as Appendix B2.

The locations and elevations of monitoring wells and sdrface water
staff gauges established during the RI were also surveyed as a part of RI
activities.

4.2.2 Test Borings _

A total of thirty-eight (38) soil borings were completed on the
Columbus McKinnon property to collect soil samples required to provide
additional information relative to the vertical and horizontal distribu-
tion of site related contaminants. Ten (10) additional borings were
completed on the adjacent Conrail property. The Tlocations of all
boreholes are shown on Plate 1. A detailed discussion of sampling

procedures and the rationale for collecting analytical samples is
presented in Section 6.0 Environmental Sampling.

Each of the borings was advanced to at least the top of the zone of
saturation by continuous split spoon sampling. Samples were described
with respect to sample recovery and soil/sediment color, grain size,
moisture, and any evidence of contamination based upon visual observation
and/or total organic vapor readings recorded using an Hnu equipped with a
10.2 eV probe. The boring logs provide detailed descriptions of the fill
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material and, at some locations, the upper portion of the native soil.
Detailed soil boring logs are provided in Appendix B.3.

Upon completion of sampling and borehole logging each borehole was
abandoned using the procedure specified outlined in the Work Plan.

4.2.3 Existing Well Abandonment
In accordance with Addendum I of the approved Work Plan, each of the

two previously existing monitoring wells (OW1-83 and OW2-83) were
abandoned. Abandonment of OW1-83 was accomplished by using the cinch and
hydraulics of the drill rig to directly pull the steel casing from the
borehole and then backfilling the borehole to. the ground surface with
cement. Efforts to pull the steel casing of OW2-83 failed and abandonment
was attempted by augering around the casing. Upon destroying the cement
collar at the ground surface, the well casing and screen sank below ground
level. Efforts to retrieve the well casing failed and the remainingA
borehole was grouted to ground surface.

4.2.4 Monitoring Well Installation

Following the completion of the soil borings, seven (7) ground water
monitoring wells were installed. In accordance with the Addendum I of the
approved Work Plan, these wells included a single upgradient well (MW-3)
and well nests at each of two downgradient locations (MW-1 and MW-2)
Space limitations and the risk associated with drilling on the edge of the
creek bank necessitated the placement of the nested wells approximately
ten (10) feet north of the originally proposed locations. Well locations

are shown on Figure 4-1. Each well nest consists of a shallow well
screened across the water table; an intermediate well screened immediately
at the base of the shallow water bearing zone; and a deep well screened in
the till (aquitard) below the shallow water bearing zone. A single
background well was installed upgradient of the site in the company
parking lot. This well was screened across the water table.

The upgradient, shallow and intermediate wells were constructed of
2-inch diameter stainless steel with 0.006 inch slot screens. Screen
lengths varied from 5 to 15 feet. Each well was installed with a #1 sand
pack, 3-feet of bentonite pellets, and cement bentqnite backfill to the
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TABLE 4-1

MONITORING WELL AND STAFF GAUGE SUMMARY

Location Ground Top of Riser | Sand Pack |- Screened Screened
No. Elevation Elevation Interval Interval | Materials/
(ft ams1) (ft ams1) (ft bgs) (ft bgs) Location
" Monitoring Wells"

MW-1S 571.71 573.49 4.0-15.5 5.2-15.2 | Fill and
Lacustrine

A Deposits
MW-11 572.15 574.07 19.7-27.0 | 21.7-26.7 | Lacustrine

. ‘ : Deposits

MW-1D 572.23 574.80 Not Used 29.7-31.7 | Glacial
: Till

MW-2S 574.35 576.13 3.7-16.0 | 4.7-14.7 | Fill and
Lacustrine

Deposits
MW-21 574.57 576.45 20.7-28.0 | 22.7-27.7 | Lacustrine

Deposits

MW-2D 574.57 575.69 Not Used 33.0-35.0 | Glacial
_ Till

MW-3 576.72 578.56 3.7-30.0 5.7-20.7 | Lacustrine

Deposits

Staff Gauge

SG-1 NA 567.05 NA NA Downstream

SG-2 NA 567.23 .NA NA Upstream

NOTES: AMSL = Above Mean Sea Level
BGS = Below Ground Surface
NA = Not Applicable
1332-01-1
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surface. Deep wells in the two downgradient nests were inétal]ed solely
for the purpose of water level monitoring and hydraulic conductivity
testing. Each deep well was installed into a 3-inch hole advanced with a
Shelby Tube. - The well intake consists of a 2 foot length of 0.010 inch
slot PVC screen wrapped in a geotextile sock, which is attached to the
screen by polyethylene clips. A 2-inch I.D. PVC riser extends from the
screen to the surface. A 4-inch PVC disk and 4-inch rubber stopper are
positioned at the top of the screen to close off the 3-inch hole. The
remaining borehole is backfilled with bentonite peliets (3-feet) and
cement bentonite grout. In accordance with the Work Plan, sand was not
installed around the screen in order to eliminate the potential for air-
locking within the sand pack. A summary of all monitoring well specifica-
tions and elevations are provided on Table 4-1. Monitoring well boring
logs and construction specifications are included in Appendices B4 and BS,
respectively. '

4.2.5 MWell Development
Well development was initiated approximately one week  following

completion of the last well installation (viz., MW-3) and prior to ground
water sampling. Well development was accomplished either by using a
bailer or by slow pumping with a centrifugal pump. Development of each of
the two deepest screened wells was performed using a bailer; however slow
recharge in each of these wells, which are screened within till, did not
allow for complete development. The complete development of these wells
was not critical, since sampling was not planned and the screened interval
was drilled in such a way as to minimize damage to the borehole wall (see
Section 4.2.4)

Development of the two (2) intermediate depth wells, completed in
glaciolacustrine deposits, and the background well was accomplished using
a centrifugal pump and dedicated 3/4" 100 PSI PVC flexible pipe. Each of
the wells was slowly pumped until approximately 10;15 well volumes were
removed from the well and the purge water remained clear. Development of
the shallow wells was accomplished using a centrifugal pump and by
bailing. Several well volumes were evacuated from the wells using the
pump; however, slow recharge to the wells did not allow for sustainable
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yields from the well. Because silty grouhd water was observed upon
completion of pumping of the shallow wells, a bailer was used to more
completely develop the well. A summary of well development data is

presented on Table 4-2. The development for each log is presented in
Appendix B6.

4.2.6 Hydraulic Conductivity Testing
. In-situ hydraulic conductivity testing was performed on each of the
seven (7) newly installed wells. Rising head tests were conducted on the
shallow, intermediate, and background wells. Testing was accomplished by

using a stainless steel slug, pressure transducer, and data logger. The
method of Bouwer and Rice (1976) which is based upon the assumption of a
partially saturated sandpack and unconfined conditions was used to analyze
the slug test data collected from the shallow wells. In the wells where
the screened interval was fully saturated (i.e. the intermediate wells),
the data was analyzed by the method of Cooper et al (1967).

Equilibrium conditions had not been reached in the deep wells at the
time of the May 29, 1990 test. Therefore, slug testing was not applic-
able to these wells and hydraulic conductivity was determined from long
term (35 day) well recovery rates. For this purpose, water levels were
periodically determined by the direct measurement of water levels.
Because the deep till wells were screened in the poorly permeable till
unit and exhibited slow recovery, the method of Hvorslev (1951) was used
for data analysis.

The hydraulic conductivity testing data is presented in Appendix Cl
and the test results are discussed in Section 4.4, Site Hydrogeology.

4.2.7 Surface Water and Ground Water Elevation Monitoring .
A water level monitoring program was implemented to compare short

term and long term variations of surface water elevation to ground water
elevation and to assess the hydraulic relationship between Ellicott Creek
and the ground water. The water level data was also used to establish
hydraulic gradients and ground water flow direction.

Longer term fluctuations in ground water and surface water were
evaluated by collecting weekly water levels from each of the seven (7) new

1332-01-1 , 4-7
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TABLE 4-2
WELL DEVELOPMENT DATA
Static
Date Vater Level” Specific Volume
Well of (ft above Temp. Conductivity Field Removed Development
No. Development sea level) pH °c (umhos) Observations (gals.) Method
MW-1$ 5/09/90 566.65 8.0 11 700 Silty: some sheen; no 6 Pumping &
obvious odor Bailing
MW-11 5/08/90 567.69 7.1 12 1270 Clear; no odor 60 Pumping
MW-1D 5/15/90 567.52 11.7 13 1042 Clear; no odor 5 Bailing
MW-2S 5/08/90 567.03 7.0 11 1310 Silty; no odor 14 Pumping &
5/08/90 Bailing
MW-21 5/08/90 567.45 7.0 12 1300 Clear; no odor 55 Pumping
MV—ZD. 5/15/90 554,22 12.4 14 5150 Clear; no odor 3 Bailing
MW-3 5/08/90 571.54 7.2 9 1060 Clear; no odor 35 Pumping
5/09/90
NOTE:
(1) Static water level measured just prior to the start of well development.
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wells and two (2) staff gauges installed below the north bank of Ellicott
Creek adjacent to the CM facility. The weekly water level measurements
summarized in Table 4-3 were made during the period of May 1990 - July
1990. Water level measurements taken prior to and following the period of
weekly monitoring are also shown on Table 4-3. Creek staff gauges were
removed during remedial construction activities é]ong the creek bank in
the fall of 1990.

In order to evaluate short term variations in surface water and
ground water levels, continuous water level measurements were collected
for a period of 24 hours in each monitoring well and at the two (2) staff
gauges. These data are presented in Table 4-4. Al1l ground water levels
were measured with a water level meter within a 15 to 20 minute period

each hour. Staff gauge readings could not be continued through the night

hours due to poor visibility.

4.3 REGIONAL GEOLOGY AND HYDROGEOLOGY

4.3.1 Regional Geoloqy

The surficial geology of Western New York is characterized by
deposits resulting from three depositional environments. These deposits
include recent alluvial sediment, lacustrine sediments, and ground moraine
of glacial origin (Mueller, 1977). The bedrock geology includes a thick
succession of stratified Paleozoic sedimentary rocks which form the
northern flank of the Allegheny Basin (Buehler and Tesmer, 1963).

Recent Alluvium

These sediments include sand, silt, and gravel, which has been
transported and subsequently deposited by modern rivers, creeks, and
streams. These alluvial deposits are typically thin, of limited
lateral extent, and lacustrine sediments or ground moraine.

Lacustrine Sediments

Sediment deposited in lakes impounded by retreating ice masses and/or
glacial landforms is the primary surficial material occurring in the
Tonawanda, NY area. As mapped by Mueller (1977), and D’Agostino
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TABLE 4-3
GROUND WATER AND SURFACE WATER ELEVATIONS
APRIL 1990 THROUGH NOVEMBER 1990
(A11 elevations in feet above mean sea level)
DATE 4/26/90 | 4/27/90 | 4/30/90 5/1/90 5/2/90 5/8/90 5/18/90 | 5/25/90 | 5/29/90
WELL NO. _
MW-1S NA 566.31 566.51 566.72 566.57 566.65 566.99 566.56 566.38.
MW-11 NA 567.79 567.57 567.82 567.61 | 567.69 568.56 567.86 567.39
MW-1D NA 564.29 566.35 566.52 566.82 567.7 547.41 556.29 559.34
Mu-2S ~ 567.18 567.08 566.94 567.02 566.92 567.03 567.72 567.14 566.8
MW-21 567.49 567.5 567.22 567.52 567.29 567.45 568.4 567.68 567.2
MW-2D 549.85 550.36 551.85 552.11 552.56 554.45 541.68 545.41 547.41
MW-3 NA NA 571.8 571.71 571.6 571.54 572.51 572.01 571.63
SG-1 NA NA NA NA NA NA NA 565.47 565.1
SG-2 NA NA NA NA NA NA NA 565.48 565.15
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TABLE 4-3 (Continued)
- GROUND WATER AND SURFACE WATER ELEVATIONS
APRIL 1990 THROUGH NOVEMBER 1990
(A11 elevations in feet above mean sea level)
DATE 6/1/90 6/8/90 6/15/90 | 6/22/90 6/29/90 7/6/90 7/13/90 | 8/16/90 11/9/90 5/1/91
WELL NO.

MW-1S 566.5 566.46 566.43 566.27 566.12 565.73 565.49 565.89 565.84 566.74
MW-11 567.42 567.38 567.12 566.83 566.64 566.09 565.82 566.03 566.13 567.87
MW-1D 560.92 .| 563.62 565.12 565.94 566.35 566.43 566.41 566.04 566.35 568.77
MW-2S 566.85 566.76 566.53 566.34 566.15 565.7 565.48 565.94 566.18 565.43
MW-21 567.22 567.11 566.92 566.63 566.44 565.91 565.64 565.9 565.94 567.83
MW-2D 548.59 551.26 553.49 555.39 557.04 558.37 559.28 562.89 565.54 567.64
MW-3 571.37 570.91 570.19 569.46 568.78 567.62 567.23 566.82 568.19 572.16

SG-1 565.28 565.41 565.6 565.55 565.55 565.15 564 .97 565.51 NA NA

SG-2 565.3 565.4 565.61 565.57 565.57 565.23 565.28 565.56 NA NA
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TABLE 4-4
GROUND WATER AND SURFACE WATER ELEVATIONS
FOR A 24-HOUR PERIOD BEGINNING JUNE 12, 1990
(AN _elevations in feet above mean sea level)
HOURS
WELL NO. 0 1 2 3 4 5 6 7 8 9 ]
MW-15 568.34. 566.41 566.46 566.48 566.49 566.46 566.44 566.42 566.41 566.40
MW-11 567.17 567.22 567.29 567.30 567.27 567.24 567.22 567.18 567.17 567.17
Mw-1D 564.54 564.57 564.59 564.59 564.60 564.62 564.61 564.63 564.63 564.64
MW-2S 566.56 566.63 566.64 566.66 566.67 566.66 566.65 566.64 566.63 566.62
MW-21 566.94 567.00 567.05 567.07 567.05 567.02 567.00 " 566.97 566.96 566.95
Mw-2D 552.51 552.56 552.57 552.58 552.60 552.62 552.62 552.63 552.64 552.67
Mw-3 570.50 570.51 570.51 570.51 570.51 ' 570.49 570.48 570.56 570.45 570.45
SG6-1 565.34 565.49 565.59 565.61 565.47 565.53 565.49 565.45 565.41 565.41
$6-2 565.38 565.48 565.58 565.61 565.56 565.52 565.48 565.44 565.40 565.40
HOURS

1 WELL NO. 10 11 12 13 14 15 16 17 18 19
MW-15 " 566.40 566.38 566.38 566.34 566.31 566.25 566.21 566.19 566.19 566.20
MwW-11 567.15 567.13 567.12 567.07 567.02 566.97 566.94 566.94 566.96 566.99
MW-1D 564.64 564 .66 564.65 564 .65 564.66 564.67 564.69 564.70 564.70 564.70
MW-25 566.62 566.60 566.61 566.58 566.56 566.53 566.49 566.47 566.45 566.47
Mw-21 566.95 566.91 566.90 566.89 566.81 566.75 566.70 566.70 566.71 566.72
Mw-2D 552.67 552.68 552.69 552.69 552.69 552.73 552.74 552.74 552.76 552.74
MW-3 570.45 570.45 570.45 570.45 570.45 570.44 570.44 570.44 570.43 570.43
SG6-1 565.41 565.36 565.38 565.22 565.18 NA NA NA NA NA
SG-2 565.40 565.36 565.31 565.23 565.20 NA NA NA NA NA
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TABLE 4-4 (Continued)

GROUND WATER AND SURFACE WATER ELEVATIONS
FOR A 24-HOUR PERIOD BEGINNING JUNE 12, 1990
(A11 elevations in feet above mean sea level)

HOURS

WELL NO. 20 21 22 23 24 25 26
MW-1S 566.24 566.27 566.29 566.29 566.32 566.37

MW-11 567.02 567.06 567.07 567.07 . 567.11 567.19

MW-1D 564.70 - 564.72 564.71 564.72 564.73 564.75

MwW-2S 566.48 566.49 566.50 566.51 566.52 566.55 566.58
MwW-21 566.79 566.80 566.82 566.85 566.88 566.94 566.99
Mw-2D 552.79 552.79 552.80 552.82 552.83 552.85

Mw-3 570.42 570.42 570.42 570.42 570.45 570.41

$G-1 NA NA NA 565.22 565.28 565.43 ‘565.49
SG-2 NA NA NA 565.23 565.29 565.46

565.40
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(1958), the southern shoreline of former Lake Tonawanda is situated
immediately south of the CM facility. Lacustrine sediments are
typically comprised of fine sand, silt, and clay with sand predomi-
nating along the shoreline.

Ground Moraine Deposits

Ground moraines characterized by deposits of silty clay till and

. sandy till are present throughout much of the area. Till consists
of comminuted rock material, transported by and lodged beneath
actively flowing ice masses. In the study area the ground moraine
tends to be thin and directly overlies bedrock.

Bedrock

As mapped in Buehler and Tesmer (1963) the bedrock under]ying'the
City of Tonawanda is the Upper Silurian Camillus Shale. The Camillus
Shale consists of shale, 1limestone, dolostone, and interbedded
gypsum. The strata dip to the southeast at a slope of approximately
40 feet per mile and bedrock exposure is controlled by erosion. The
Camillus is highly susceptible to erosion due to the soft shale and -
the dccupance of the water soluble gypsum throughout the formation.

4.3.2 Regional Hydrogeology
Ground water supplies in the Tonawanda region are derived from either

the overburden deposits or from the underlying bedrock aquiferé. The
overburden deposits are typically low yielding formations and the water
quality from the bedrock aquifers is generally poor. As a resuTt of these
conditions and the presence of abundant surface water supplies, ground
water is not extensively utilized as a source of drinking water in the
region. However, a large quantity of ground water is pumped from the
Camillus Shale for industrial use (LaSala, 1968).

Overburden deposits are recharged mainly through infiltration of
precipitation, however these deposits often contain fine grained materials
and are therefore poorly permeable. The direction of ground water flow
varies locally due to the influence of topography, land use, and drainage.‘
On a regional scale, the ground moraine deposits or clayey lacustrine
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deposits act as aquitards, thus retarding the downward migration of ground
water.

The Camillus Shale is a major source of ground water for industries
in the Tonawanda area. According to LaSala (1968), the solution of gypsum
by circulating ground water produces large water bearing openings in the
shale, which impart a high permeability to the formation.

4.4 SITE GEOLOGY

Soil boring data from. previous drilling programs implemented within
the study area and the data collected during the present RI provide the
data base for interpretation of site geology. These include nine (9)
shallow depth borings completed in 1981 and designated as BH1 to BH9, five
(5) deep borings completed to bedrock in 1989 and designated as CM-1-89 to
CM-5-89; three (3) intermediate depth borings completed during the RI and
designated as MW-1D-90, MW-2D-90, and MW-3-90; and 48 shallow soil borings
completed during the RI and designated as SB90-1 to SB90-48.

The study area is characterized by four principal units as follows:
fi11, lacustrine deposits, till, and bedrock. Consistent with the Work
Plan, only the three uppermost units were addressed during the course of
the RI. The study area stratigraphy is schematically illustrated by
profiles along the cross-section locations shown on Figure 4-1. These
profiles are presented in Figures 4-2 through 4-4. Plate 2 presents
profiles through test borings CM-1-89 to CM-5-89. Detailed drilling logs
are provided in Appendices Bl, B3, and B4. :

Table 4-5 summarizes the stratigraphic data base obtained from the
shallow soil borings within the study area. Table 4-6 presents strati-
graphic data from deep borings within the study area including survey
data, depth and elevation of each stratigraphic unit encountered.
Individual units are described in the following sections.

4.4.1 Fill Layer

The dppermost stratigraphic unit consists of fill material brought
on site. The fill consists of gravel, sand, silt, and clay as well as
various waste materials, including black slag, bricks, glass, plastic,
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"TABLE 4-5
COLUMBUS McKINNON CORP.
STRATIGRAPHIC SUMMARY TABLE FOR
SHALLOW BORINGS
» Depth To
Boring Interpolated Glaciolacustrine Elevation
No. Elevation Deposit/Fill Glaciolacustrine
(G.L. ams1) Thickness Deposit
SB-90-1 569.2 2.5 567.7
SB-90-2 569.0 >2.1 <4.0 566.9
SB-90-3 569.3 >2.5 <4.0 566.8
SB-90-4 569.3 4.3 565.0
SB-90-5 572.3 2.4 569.9
SB-90-6 569.5 4.5 565.0
SB-90-7 571.1 >1.0 <2.0 570.1
SB-90-8 567.0 <5.0 (Boring terminated in fill unit)
$B-90-9 569.8 | 2.3 567.5
SB-90-10 570.2 >4.3 <6.0 565.9
$SB-90-11 571.3 >4.4 (boring terminated in fill unit)
SB-90-12 567.0 >6.3 (boring terminated in fill unit)
SB-90-13 572.1 >6.5 <8.0 565.6
SB-90-14 570.2 8.3 - 561.9
SB-90-15 572.0 6.2 565.8
SB-90-16 573.5 2.3 571.2
SB-90-17 574.3 .3 574.0
SB-90-18 574.1 7 573.4
SB-90-19 573.2 >.6 <2.0 572.6
SB-90-20 571.8 No recovery at fill/native soil interface
SB-90-21 570.2 >6.5 <8.0 563.7
SB-90-22 571.9 6.2 575.7
$B-90-23 572.7 >.3 <2.0 - 572.4
SB-90-24 573.6 .5 573.1
(Continued)
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COLUMBUS McKINNON CORP.
STRATIGRAPHIC SUMMARY TABLE FOR
SHALLOW BORINGS

TABLE 4-5

Depth To
Boring Interpolated Glaciolacustrine Elevation
No. Elevation Deposit/Fill Glaciolacustrine

(G.L. amsl) Thickness Deposit
SB-90-25 574.1 .2 573.9
SB-90-26 572.8 2.2 570.6
SB-90-27 571.8 6.2 565.6
SB-90-28 570.8 8.1 562.7
SB-90-29 571.1 >4.4 <6.0 566.7
SB-90-30 572.2 >2.2 <4.0 570.0
SB-90-31 573.4 2.3 571.1-
SB-90-32 .574.2 0.0 574.2
SB-90-33 574.6 >2.4 <4.0 572.2
SB-90-34 574.2 2.5 571.7
SB-90-35 572.7 8.3 564.4
SB-90-36 572.5 6.2 566.3
SB-90-37 574.1 6.4 567.7
SB-90-38 574.2 >6.3 <8.3 567.9
SB-90-39 575.2 >4.4 <6.0 570.8
SB-90-40 574.5 6.2 568.3
SB-90-41 573.2 >7.1 <8.0 563.4
SB-90-42 571.0 >6.8 <8.0 564.2

SB-90-43 575.1 >6.6 <8.0 568.5 .
SB-90-44 575.5 >4.4 <6.0 571.1
SB-90-45 575.8 6.6 569.2
SB-90-46 575.3 >4.7 <8.0 570.6
SB-90-47 575.3 6.9 568.4
SB-90-48  574.0 3.8 570.2

(Continued)
1332-01-1
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"TABLE 4-5
COLUMBUS McKINNON CORP.
STRATIGRAPHIC SUMMARY TABLE FOR
SHALLOW BORINGS
Depth To
Boring Interpolated Glaciolacustrine Elevation
No. Elevation Deposit/Fill Glaciolacustrine
(G.L. ams1) Thickness Deposit
BH-2-81 - 573.6 7.0+ Boring terminated in fill unit
BH-3-81 574.9 7.0 567.9
BH-4-81 574.3 7.0+ Boring terminated in fill unit
BH-5-81 573.4 7.0+ Boring terminated in fill unit
BH-6-81 574.5 7.6+ Boring terminated in fill unit
BH-7-81 573.7 7.0+ Boring terminated in fill unit
BH-8-81 575.4 3.3+ 572.1
BH-9-81 574.0 5.5 568.5
1332-01-1
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TABLE 4-6
COLUMBUS McKINNON CORP.
STRATIGRAPHIC SUMMARY TABLE FOR -
DEEP BORINGS
Depth to Elevation
) Glaciolacustrine Glacio- Depth Elevation Depth Elevation
Well No. Elevation Deposit/Fill Lacustrine to of . to of
(6.L. amsl) Thickness Deposit Tin Tin Bedrock Bedrock

MW-15-90 571.71 >5.1 <7.0 566.6 NA NA - -

MwW-1D-90 572.13 6.2 565.9 27.6 544.53 - -

MW-25-90 574.35 >6.4 <7.0 567.9 NA NA - -

Mw-2D-90 574.57 6.7 567.9 29.4 545.17 - -

MwW-3-90 576.72 2.5 574.2 NA NA - -

CM-1-89 572.4 8.2 564.2 28.6 543.8 51.2 520.8

CM-2-89 573.5 8.3 565.2 27.6 545.9 54.8 518.2

CM-3-89 571.0 8.1 562.9 27.4 543.6 52.3 518.7

CM-4-89 575.2 2.6 572.6 31.4 543.8 54.9 520.1

CM-5-89 5713.6 0.0 573.6 29.1 544.5 __53.0 520.0

1332-01-1
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concrete rubble, metal filings, and miscellaneous materials such as
“chains. Fill thickness varies as a function of the distance from the
creek bank; approximating nine (9) feet in borings located closest to the
bank, and one foot in borings adjacent to the building. Fill thicknesses
across the study area are illustrated in Plate 3. Moisture conditions

observed within the fill varied from dry to saturated where the fill
intersects the watertable.

4.4.2 Lacustrine Deposits

Lacustrine silt and sand underlies the fill layer in the study area.
These are described as a very low density, gray fine to very fine sand
with abundant silt or clayey silt lamina 5 to 10 mm thick. Occasional
layers of fine to medium sand occur near the base of the lacustrine
deposit. The thickness ranges from 18 to 20 feet near Ellicott Creek, to
approximately 29 feet thick near the buildings. The occurrence of similar
Tacustrine silt and sand at the upgradient well location (MW-3) indicates
that the unit is laterally extensive in the site vicinity.

4.4.3 Glacial Till

Underlying the glaciolacustrine deposits is a sequence of tills
approximately 25-30 feet in thickness. The five (5) uppermost feet of
this sequence was encountered during the course of this investigation and
consists of a brown to reddish-brown clayey silt with small rounded
gravel. '

Based on historic borings CM-1-89 to CM-5-89 (see Plate 1), the
uppermost till varies in thickness from 5 to 14 feet and is underlain by
a discontinuous red-gray, plastic clay up to 3.5 feet 1in thickness.
Locally the clay grades into a sand and gravel. Beneath the clay is a
Tower ti11 which varies from the upper till in terms of color and texture.
The Tower till is described as a gray-brown sandy till with occasional
interbedded sand and gravel lenses. This till varies in thickness from 6
to 15 feet. Due to its occurrence between two tills and its absence in
three of five deep test borings (CM-1-89, CM-2-89, and CM-4-89), the sand
and gravel is probably lenticular and not Taterally extensive.

1332-01-1 : 4-11
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4.4.4 Bedrock

Although the underlying bedrock was not addressed during the Spring
1990 drilling activities, previous test borings (CM-1-89 and CM-4-89)
completed in October 1989 included sampling of the upper 10 feet of
bedrock by NX rock coring methods. The underlying bedrock occurs at a
depth of 51 to 55 feet and consists of a brown shaley dolostone, with
abundant vertical to horizontal fractures infilled with gypsum. This is
consistent with descriptions of the Camillus Shale given by LaSala (1968).

4.5 SITE HYDROGEOLOGY

4.5.1 Hydrostratigraphic Units and Hvdroqéoloqic Properties

Hydrostratigraphic units are sequenées of geologic materials which
exhibit similar hydrogeologic properties relative to hydraulic conductivi-
ty, storage, and porosity. Based upon the findings of this investigation,
the major hydrostratigraphic units present in the overburden at the
Columbus McKinnon Facility are the following:

1) An unconfined, shallow water-bearing zone consisting of the
lowermost fill material and the lacustrine silt and sand.

2) A confining unit (aquitard) characterized by a dense, poorly
permeable sequence of glacial tills and interbedded sediment.

Based on regional information (Section 4.3.2) the bedrock underlying the
site has the potential to be a significant aquifer where interbedded
gypsum or gypsum in fractures has been dissolved. Descriptions of the
rock cores from the Columbus McKinnon site (provided in Appendix Bl)
indicate that at least locally the fractures remain closed. The
occurrence of fractures infilled with water soluble gypsum suggests that
the upper bedrock is not a significant aquifer beneath the site. -

4.5.1.1 Shallow Water Bearing Zone

The shallow water bearing zone consists of the saturated portion of
thé fill material and the lacustrine silt and sand. Saturated silt and
sand underlies the entire study'area and appears to extend, at a minimum,
from Ellicott Creek to well location MW-3, a distance of 370 feet in a

1332-01-1 4-12



north-northeastern direction (see Figures 4-1 through 4-4). Surficial
mapping by Mueller (1977) showing the extent of former Lake Tonawanda
suggests that similar saturated sediments are laterally extensive in
north-northeast direction.

Based on the water level elevation at MW-3 (5/25/90) creek stage
levels, and the elevation of the top of the till sequence along the creek,
the average saturated thickness of the shallow water bearing zone is 21.5
feet. Hydraulic conductivities of five (5) wells (MW-1S, MW-1I, MW-2S,
MW-2I, and MW-3) screened in the shallow water bearing zone range from
6.3 x 107 cm/s to 3.0 x 10°> cm/s with a geometric mean of 4.3 x 107 cm/s
(see Table 4-7). Estimated porosity of the silt and sand is 0.30 based on
values given in Freeze and Cherry (1979).

4.5.1.2 Confining Unit

The ti11 sequence and the intercalated sediments combrise an aquitard
that defines the base of the shallow water bearing zone. The substantial
thickness (24.4 ft) suggests that the unit is laterally extensive. As
shown in Table 4-7, hydraulic conductivities for the upper till underlying
the lacustrine silt and sand range from 1.2 x 107 cm/sec in MW-1D to 2.9 -
x 1077 cm/sec in MW-2D (mean value: 5.9 x 1077 cm/s). Sediments within the
till sequence include a plastic silty clay and a silty sand and gravel.
The clay and till probably have similar hydraulic conductivities. Sand
and ’grave] units in the till sequence are prdbab]y not laterally
extensive. '

4.5.2 Ground Water Flow

4.5.2.1 Shallow Water-Bearing Zone .
Shallow ground water flow conditions for May 25, 1990 and August 16,
1990 are presented on Figure 4-5 and Figure 4-6, respectively. These two

maps represent periods of high and low ground water levels during field
activities at the site and illustrate that the shallow ground water flows
in a south-southwest direction and discharges to Ellicott Creek.

Water level elevation data collected from each of the monitoring
wells and fhe creek staff gauges throughout the course of this investiga-
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TABLE 4-7
HYDRAULIC CONDUCTIVITY TEST RESULTS
DEPTH OF HYDRAULIC METHOD OF
WELL NO. SCREENED INTERVAL MATERIAL SCREENED CONDUCTIVITY ANALYSIS
: (ft) (cm/sec)
MW-1S 5.2 - 15.2 Fill and Lacustrine 6.3 x 107 Bouwer & Rice
Deposits (1976)
MW-11 21.7 - 26.7 - Lacustrine Deposits 3.0 x 1073 Cooper et al.
(1967)
MW-1D 29.7 - 31.7 Glacial Till 1.2 x 10°® Hvorslev (1951)
MW-2S 4.7 - 14.7 Fill and Lacustrine 1.4 x 107 Bouwer & Rice
Deposits (1976)
MW-21 22.7 - 27.7 Lacustrine Deposits 1.4 x 1073 Cooper et al.
' (1967)
MW-2D 33.0 - 35.0 Glacial Til 2.9 x 107 Hvorslev (1951)
MW-3 5.7 - 20.7 Lacustrine Deposits 4.0 x 107 Bouwer & Rice
' (1976)
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tion are shown on Figure 4-7. During the period May through June, ground
water levels show a substantial decline. A high water period in May
reflects the water table response to spring precipitation. A low water
period appears to occur from mid-summer to November. The water level data
shows that the water table aquifer at the site and the immediate
surroundings (upgradient well MW-3) responds dynamically to seasonal
variations in infiltration.

The shallow water bearing zone is directly influenced by fluctuations
in water level in Ellicott Creek. This influence was confirmed during the
collection of water level data over a 24-hour period beginning June 12,
1990. This hydraulic relationship is discussed in Section 5.2.

Figure 4-8 presents a cross-section through the shallow water bearing
zone. The section follows a ground water flow line originating at the
isopotential line passing through upgradient well MW-3 to well nest MW-1
and Ellicott Creek. ‘A cross-section Tine is shown in Figure 4-5. Lines of
constant hydraulic head are presented based on the horizontal hydraulic
gradient along the flow 1line and vertical hydraulic gradient between MW-
1S and MW-1I. There is an upward gradient near Ellicott Creek indicating
that ground water flow, which is approximately perpendicular to the
equipotential lines, has a pronounced upward component beneath the study
area. The flow pattern illustrated in Figure 4-8 was similar during both
high and low water periods during the period of study. However the
maghitude of the hydraulic gradients are lower. Horizontal hydraulic
gradients between MW-3 and Ellicott Creek range from 0.019 ft/ft on
05/25/90 to 0.003 ft/ft on 08/16/90. These are average gradients
calculated across the distance between MW-3 and Ellicott Creek and can
change 1locally, depending upon hydrogeologic  conditions. Hydraulic
gradients between the on-site shallow wells and the creek are slightly
higher (0.050 ft/ft and 0.010 ft/ft on the same .reSpective dates)
indicating a local decrease in hydraulic conductivity near the creek.

4.5.2.2 Confining Unit
A comparison of ground water levels in the till confining unit and

in the shallow water bearing zone indicates that ground water in the
confining unit has an upward flow potential of 0.13 ft/ft at MW-1D. Well

1332-01-1 4-14
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MW-2D indicates an downward gradient; however, as shown on Figure 4-7 and
in the recovery test analysis (Appendix Cl) the well recovers very slowly
and even the latest water level reading (taken on 11/09/90) does not yet
indicate a stable water level. The water level in MW-2D may continue to
rise and eventually indicate an upward gradient. Based on the observed
upward gradients within the confining unit, the underlying bedrock aquifer
appears to be under confined conditions. ‘

4.5.3 Summary of Hydrogeologic Properties
The physical hydrogeologic properties of the shallow water bearing

zone and the confining unit are summarized in Table 4-8. Average ground
water flow characteristics, including principal flow direction, hydraulic
gradient, average linear velocity, and specific discharge are also
included on this table. Average flow characteristics are presented for
high water level (05/25/90) and low water level (08/16/90) periods.
Average specific discharge is presented in cubic feet per day per unit
cross-sectional area (ft?). |

In summary, shallow ground water flows directly to Ellicott Creek.
The water table rises and falls in response to seasonal changes in
infiltration rates. As a result, grouhd water flow and discharge to
ETlicott Creek was approximately six (6) times greater at high water
periods than at low water periods during the period of the RI field
activities (average specific discharge varied from 0.004 to 0.023 ft3/
day-ft2). The shallow aguifer is underlain by a confining unit, which is
comprised primarily of a dense, low permeability till. Ground water flows
upward through the confining unit and discharges to the shallow aquifer.

4.5.4 Ground Water Discharge to Ellicott Creek
Ground water discharge from the Columbus McKinnon site to Ellicott

Creek was estimated by Darcy’s Law which is expressed as :
Q = KiA

1332-01-1 4-15




INYI

TABLE 4-8
COLUMBUS McKINNON CORP.

HYDROGEOLOGIC PROPERTIES

- AVERAGE PHYSICAL PROPERTIES AVERAGE FLOW PROPERTIES®
HYDROGEOLOGIC GEOLOGIC ; _
UNIT UNIT SATURATED HYDRAULIC POROSITY" FLOW HYDRAULIC AVERAGE SPECIFIC
: THICKNESS CONDUCTIVITY (%) DIRECTION GRADIENT LINEAR DISCHARGE
(ft) (FT/DAY) : (ft/ft) VELOCITY (ft'/day/ft?)
) (ft/day)
5/25 8/16 5/25 8/16 5/25 8/16
Shallow Lacustrine 21.5 1.2}9 .30 Lateral
UaterZ-Bearmg Sagq]:nd (4.3x10" cm/s) . to . 0.019 0.077 0.023
rone ! pwar 0.003” 0.012 0.004
Confining Tin 24.4 0.0017 .30 Upward 139 .006 .0002
Layer Sequence (5.9x107 cm/s)
NOTES:

(1) Based on values from Freeze & Cherry (1979).
(2) Calculated between MW-3 and Ellicott Creek.
(3).. Calculated between MW-11 and MW-1D

1332-01-1



K = average hydraulic conductivity (1.219 ft/day);
i = average hydraulic gradient (0.035 ft/ft); _
A, = cross-sectional area of flow (440 x 21.5 = 9,460 ft?);

The hydraulic conductivity value used in the calculation is the geometric
mean of slug test results for the shallow water bearing zone. The
hydraulic gradient was determined between the on-site well MW-2S and
Ellicott Creek. An average of the high (0.057 ft/ft) and 1low
(0.013 ft/ft) hydraulic gradient over the period of measurement was used
because these values are assumed to be representative of high and Tow
ground water flow conditions on a yearly basis, The cross-sectional area
of flow was taken as the saturated thickness of the shallow water-bearing
zone (from the water table to the till confining layer) multiplied by the
length of the site (from SB90-1 to SB90-48).

The total ground water outflow to Ellicott Creek is 404 ft3/day. Backwater
effects from the Niagara River and f]ood'stage events contribute recharge
and discharge to the site (see section 5.0), but the changes in ground
water levels are considered negligible on a yearly basis.
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5.0 HYDROLOGY

5.1  WATER SHED CHARACTERISTICS

As illustrated by Figure 5-1, Ellicott Creek originates in Genesee
Co. and flows a distance of 40 miles north-northwesterly through Erie Co.
to Tonawanda Creek. The confluence of Ellicott and Tonawanda Creeks is
approximately one mile from the Niagara River. Tributaries to Ellicott
Creek include 11-Mile, Crooked, Spring, Peck, and Durkee Creeks and are a
component of the Erie-Niagara Drainage Basin. ~Both industrial and
residential development are present along the lower reaches of Ellicott
Creek. The total drainage area for Ellicott Creek is 110 square miles
(Harding and Gilbert, 1968). ‘

A permanent stream-gauging station is located at Williamsville, NY
approximately 10.3 miles upstream of the Columbus McKinnon site. Based on
stream flow. records at Williamsville, the average discharge of Ellicott
Creek for the 1l-year period 1972-1984 is 130 ft3/sec (USGS, 1984b).
Stream flow has a pronounced seasonal variation with 87% of total average
annual flow occurring during the six-month period of December through May
(Harding and Gilbert, 1968).

Stream flow in Ellicott Creek is influenced by several typés of
stream diversion or regulation: 1) intermittent pumping from a stone
quarry upstream of Williamsville augments stream flow (USGS, 1983); 2) a
diversion channel in Ellicott Creek Park (three miles upstream of the
site) connects Ellicott Creek with Tonawanda Creek during high flow
periods (USGS, 1983); and 3) the flow of Tonawanda Creek is reversed from
its mouth at the Niagara River to Pendieton (12 miles upstream) to provide
water for the NYS Barge Canal System during the navigation season (April
to November) (Harding and Gilbert, 1968).

5.2 FLOOD PLAIN

The floodplain of Ellicott Creek associated with the Columbus
McKinnon Facility 1lies approximately 3000 to 3400 feet above the
confluence with Tonawanda Creek. To determine the 10-, 50-, 100-, and

1332-01-1 5-1
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500-year flood discharges associated with this reach of the creek as well
as upstream locations along - Ellicott Creek, the Federal Emergency
Management Agency (FEMA) has performed hydrologic analyses relative to
peak discharge and elevation frequencies. Table 5-1 (FEMA, 1979)
summarizes the peak discharge data associated with tﬁe specified flood
frequencies. Flood stage elevations reached during the 10-, 50-, 100-,
and 500-year discharges range from 570.3 to 571.5 ft ams1 and are shown in
cross-section on Figure 5-2. Location "E" (2950 ft above the confluence
with Tonawanda Creek) represents the conditions on El1licott Creek adjacent
to the Columbus McKinnon Facility. A portion of the North Area near the
creek bank (see Figure 1-1) with surface elevations below 571.5 may be
subject to flooding at the specified flood frequencies. Elevations of the
remainder of the site exceed 571.5 and should not be subject to flooding.

Hydrologic studies indicate that flood stage elevations for
downgradient Niagara River are controlled primarily by wind effects on
Lake Erie. The resulting backwater effects extend upstream along Ellicott
Creek and may raise creek levels in the vicinity of the Columbus McKinnon
site (FEMA, 1979). High discharge events on Ellicott Creek occur as a
result of runoff from rainfall and snowmelt.

5.3  RELATIONSHIP BETWEEN CREEK AND GROUND WATER ELEVATIONS

Water level and stream stage measurements were collected for a 24
hour period on June 12-13, 1990. Water level elevations are presented in
Table 4-5. .

Observations during this 24-hour period included a marked rise in
water elevation in the creek during the early morning hours and a
subsequent lowering of the creek water level during the afternoon hours.
Shallow and intermediate on-site monitoring wells responded rapidly to
fluctuations in Ellicott Creek. The hydraulic relationship between the
stream stage and on-site ground water elevations during the 24-hour period
is illustrated by Figures 5-3 and 5-4. Upgradient well MW-3 showed no
apparent water level change during the 24 hour period (see Figure 5-5).

The configuration of equipotential lines discussed in Section 4.4.2
indicates that Ellicott Creek is.an effluent stream continually recharged

1332-01-1 5-2 .
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TABLE 5-1

COLUMBUS McKINNON CORPORATION
TONAWANDA FACILITY

Drainage Area Peak Discharges (cfs
Location (sq. mi.)
: 10-yr 50-yr | 100-yr [ 500-yr

Ellicott Creek 110 3,300 4,400 4,900 6,300
at Mouth*

*  The mouth of Ellicott Creek is approximately 3000 to 3400 feet
downstream from the study area.

1332-01-1
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by ground water. The 24-hour water level monitoring results show that the

"wells are directly connected to the creek and flood crest elevations will’

directly influence ground water levels on-site. However, during flood
stage when the river flood crest is higher than ground water elevations,
the hydraulic gradient would be reversed and a temporary condition would
exist whereby the creek would become influent or lose water to the ground
water system. After the flood crest passes, the hydraulic gradient would
again reverse and the river would become effluent. Figures 4-2, 4-3,
and 4-5 show the relationship of the 10-year flood stage elevations to the
fi1l material underlying the site. :

1332-01-1 5-3
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6.0 SITE CONTAMINANT CHARACTERIZATION

The characterization of the nature and extent of contamination
within the Columbus McKinnon site study area was accomplished by the
collection and analysis of soil, ground water, and creek sediment samples.
Samples were collected as a part of the present RI during three distinct
sampling rounds conducted during the periods of April-May, 1990,
August 22-24, 1990, and May 1-2, 1991 respectively. Procedures and
rationale for both soil and sediment collection and analysis have been
presented in the RI Work Plan dated November 1989 (MPI, 1989a).
Procedures used for ground water collection and analysis have been
presented in the Work Plan Addendum'1 dated January 1990 (MPI, 1989b) and
in Work Plan Addendum 2 dated April 1991 (MPI, 1991)..

A11 samples collected for the Columbus McKinnon RI were analyzed by
Wadsworth Alert Laboratories, Inc. for the parameters listed in Table 6-1.
These parameters were identified by NYSDEC as the parameters of concern
based ubon the results of previous investigations at the CM site study
area (NYSDEC, 1990a). A brief discussion of the sample collection program
is presented below. Detailed descriptions of the procedures used to
collect all samples are presented in the RI Work Plan-and the Work Plan
Addendums. :

As required by the Order on Consent (Index No. B9-0240-88-10) dated
October 2, 1989, historical data generated during previous investigations
of site contamination has also been used to characterize the nature and
extent of such contamination. The historical data used for this purpose
is documented in Section 6.1.

6.1 HISTORIC ANALYTICAL RESULTS

During the period July 1979 through September 1981, twelve boreholes
were completed in the vicinity of the alleged former waste pit by VSSR,
Inc. Soil samples were collected for the ahé]yses of PCBs, heavy metals,
0il and grease, and selected pesticides. .Leachable metal content was
determined on select samples. All analyses were performed by ACTS Testing
Labs, Inc. A summary of the analytical results for PCBs and select total

1332-0i-1 6-1
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TABLE 6-1

COLUMBUS McKINNON CORPORATION

ANALYTICAL PARAMETERS AND METHODOLOGY

ANALYTICAL SAMPLE MATRIX
SAMPLE METHODOLOGY

PARAMETER (1) SOIL SEDIMENTS GROUND WATER
Volatile 8010 X X
Organic
Compounds(”
PCBs 8080 X X X3
Cadmium 6010/7131 X X x3)
Lead - 7421 X X X3
Chromium 6010/7191 X X X3
Nickel 6010 X X X3

NOTES:

(2) Specific VOCs are identified in Table 6-2.

(1) Sw846 - "Test Methods for Evaluating Solid Waste Physical/
Chemical Methods," Third Edition, September 1986.

(3) Total metals and PCBs were analyzed in May 1990. .Both total
and field-filtered metals and PCBs were analyzed in May 1991.

1332-01-1




f

“hirae™

1332-01-1

TABLE 6-2
COLUMBUS McKINNON CORP.

HALOGENATED VOLATILE ORGANIC PARAMETERS

Bromodichloromethane
Bromoform
Bromethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
-1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
trans-1-,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,1-Tetrachloroethene
Tetrachloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Vinyl chloride
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metals is presented on Tables 6-3 and 6-3a. Additional results from the
period 1979 to 1981 are presented in Appendix E.

During the period November 1981 through January 1983, a total of
sixty-three (63) boreholes were completed on the CM property by Advanced
Environmental Systems, Inc. (AES) of Niagara Falls, NY. Soils samples
were collected from these boreholes at various depth intervals and
analyzed for PCBs. All sample analyses were performed by Advanced
Environmental Systems, Inc. A summary of these analytical results is
presented in Table 6-3.

The historic borehole sampling locations are shown on Plate 1.
Historic PCB sampling results for surficial soil (0-2’ depth) are shown in
plan view on Plate 4. Historic PCB sampling results for subsurface soil
(0-11" depth) are shown in cross-section on Plate 6. These sampling
locations are identified by the letters "BH" and "B" to differentiate
between historic locations and the present RI sampling locations (the RI
soil boring locations identified as SB-90). Historic soil sample
collection procedures and analytical methodology used for BH series
samples are given in the report prepared by Advanced Environmental
Systems, Inc. (AES, 1983). Sample collection procedures and analytical
methodologies used for B series samples are presented with the boring logs
in Appendix Bl, and with the ACTS Testing lab reports in Appendix E.

In addition to the soil samples, twenty-four (24) sediment samples
were collected by Advanced Environmental Systems, Inc. during the period
July 1983 through January 1986. These samples were also analyzed by AES
for PCBs. A summary of the analytical results is presented on Tables 6-4a
and 6-4b. Procedures and methodology used for the collection and analysis
of the historic samples are given in the reports referenced on Tables 6-3,
6-4a, and 6-4b.

The historic creek sediment sample locations are presented on
Plate 1. Historic sediment samples were collected along traverse lines
oriented perpendicular to the creek bank. Traverse lines are denoted by
the triangles on Plate 1.  Analytical results for creek sediments
collected during the present RI are denoted by the letters CS (i.e.,
CS-1).

1332-01-1 6-2
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TABLE 6-3
COLUMBUS McKINNON CORP.
SUMMARY OF HISTORIC PCB DATA FOR soyL(!)(2)
(Values in mg/kg)
DEPTH INTERVAL (feet)
SAMPLE SAMPLE
LOCATION DATE SURFACE - 2 2 - 4 4 -6 >6
B2 7/13/79 51 115 14
B3 13 : 0.8
B4 9/13/79 |- 11 1 0.13 0.69
BS ' 30 14 0.76 0.86
B6 0.22 2.2 <0.001
B7 1/28/80 0.52 0.17%3)
B8 1.5(3) 2.6
B9 . 1.79 0.15
B10 9/4/81 478 122
B11 225) 1723 106
B12 2549 99‘®)
BH-1 11/12/81 124 ,
BH-2 1093 62(3) 49
BH-3 164 0.270) 0.23
BH-4 269 153(3) 141
BH-5 102 9.9% 17
BH-6 11/12/81 37(3) 6.6(3) 6.0
BH-7 27503 549 56(3) 59
BH-8 - <0.5 0.21 0.263) 0.36
BH-9 125 8.9 0.3003) 0.04
BH-10 5/82 1210
BH-11 5/82 1260
BH-12 294
BH-13 ‘ 798
BH-14 8/82 440 221
BH-15 44 188
BH-16 8/82 10773
BH-17 ' 58 0.81
BH-18 <1.7 0.25
BH-19 65, 9.6
BH-20 209
BH-21 8/82 89(2) 506
BH-22 9/82 24
BH-23 8/82 599 147
BH-24 - 2503)
BH-25 9/82 363
1332-01-1 ‘ “(Continued)
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TABLE

6-3

COLUMBUS McKINNON CORP.

SUMMARY OF HISTORIC PCB DATA FOR SOIL(1(?)
(values in mg/kg)

DEPTH INTERVAL (feet)

SAMPLE SAMPLE

LOCATION DATE SURFACE - 2 2 -4 4 -6 >6
BH-26 9/82 4.9
BH-27 0.78
BH-28 2220
BH-29 94
BH-30 272
BH-31 9/82 427
BH-32 11/82 1.9

- BH-33 8.4
BH-34 126
BH-35 <2.2
BH-36 11/82 <0.10
BH-37 20
BH-38 46
BH-39 125
BH-40 <0.09
BH-41 11/82 20
BH-42 52
BH-43 <.74
BH-44 <0.36
BH-45 61
BH-46 11/82 67
BH-47 <0.33
BH-48 20
BH-49 1.5
BH-50 <3.4
BH-51 11/82 34
BH-52 6.7
BH-53 7.1
BH-54 1/83 2.1
BH-55 15
BH-56 1/83 5.0
BH-57 4.4
BH-58 24
BH-59 86
BH-60 1.0
1332-01-1 (Continued)
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TABLE 6-3
COLUMBUS McKINNON CORP.

SUMMARY OF HISTORIC PCB DATA FOR sofL(1)(@
(Values in mg/kg)

DEPTH INTERVAL (feet)
SAMPLE SAMPLE
LOCATION DATE SURFACE - 2 2 -4 4 -6 >6
BH-61 1/83 ‘ 1.7
BH-62 , <2.0
BH-63 <3.4
NOTES:

(1) Analytical results for BH-series samples from report entitled
"Groundwater and Additional Sampling Program," prepared by
Advanced Environmental Systems, Inc. for Columbus McKinnon
Corp., dated December 1983. Analytical results for B-series
samples obtained from ACTS Testing Labs Inc. reports presented
in Appendix E.

(2) Arochlor 1254 was the only PCB detected.

(3) . Indicates an average of 2 values for that depth range.

1332-01-1 (Continued)
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TABLE 6-3a
COLUMBUS McKINNON CORP.
SUMMARY OF SELECTED HISTORIC TOTAL METALS DATA FOR soIL{!
(Values in mg/Kg, Dry Wgt)
: DEPTH INTERVAL (ft)
SAMPLE SAMPLE PARAMETER
LOCATION SURFACE 2| 2 - 4 4 - 6 >6
B2 7/13/79 Cadmium 17
Chromium 154
Nickel 498
Lead 2638
B3 7/13/79 Cadmium 9.6
~Chromium 208
Nickel 891
Lead 1266
B4 9/13/79 Cadmium 15 31 1.6 <1.0
Chromium 91 70 7.2 4.4
Nickel 121 194 24 17
Lead 1627 735 24 <9
BS 9/13/79 Cadmium 6.6 <2.0 1.4 <2.0
Chromium 351 29 46 5.0
Nickel 380 339 157 <12
Lead 149 35 114 <12
B6 9/13/79 Cadmium <1.0 5.6 1.02
Chromium 39 152 8.5(%
Nickel 472 614 24(2)
Lead 195 2020 <g!?

NOTES:

(1) Historic total metals data obtained from ACTS Testing Labs Inc.
reports (see Appendix E). Data for silver, mercury, selenium,
barium, arsenic, zinc, and manganese are also included in the ACTS
Testing Laboratory report.

(2) Indicates an average of two values for that depth range.

1332-01-1
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TABLE 6-4a
COLUMBUS McKINNON CORP.
HISTORIC CREEK SEDIMENT TOTAL PCB ANALYTICAL RESULTS

(2)

Sample Collected between two locations.

(mg/kg)
Distance LOCATION
Date from
?225 1 2 3 4 5 6 7 8
10/8/82 5 <0.12 107 366
(1) 15 1.5 10 127 222
10/29/82 5 18 <0.43 <2.9 <3.3
(1) 15 10.1 <0.36 <0.26
7/6/83 15 0.97* 19*
(1)' 25 «0.29 0.33 0.39
1/16/86 15 8.8 11* 53 60 9.7*
(2) 25 2.4 40
NOTES

"Groundwater and Additional Sampling Program" report prepared for Columbus McKinnon Corp.
by Advanced Environmental Systems, Inc., December 1983.

"Ellicott Creek Surface Sediment, Re-analysis for PCBs" report prepared for Columbus

McKinnon Corp. by Advanced Environmental Systems, Inc., July 1986.

1332-01-1
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TABLE 6-4b
COLUMBUS McKINNON CORP.

HISTORIC PCB CONCENTRATION (mg/Kg) OF “AT DEPTH" CREEK SEDIMENT SAMPLES®”

SAMPLE LOCATION 3 3 4 4
DISTANCE FROM SHORE (ft) 5 20 7 17
DEPTH OF SAMPLE:
0 - 0.5 ft below PCB 1260 <0.5 8OL 1.0 BDL
creek bottom PCB 1254 0.9 (14)* 0.9 16 0.1
PCB 1242 <0.6 BDL <1.0 80L
0.5 -1 ft below - PCB 1260 No <0.2 No BDL
creek bottom PCB 1254 Sample 4.9 Sample BDL
PCB 1242 <Q0.2 BDL
1 - 1.5 ft below PCB 1260 No BDL No BDL
creek bottom PCB 1254 Sample 0.3 Sample BOL
PCB 1242 BOL BDL
1.5 ft - 2.0 ft below PCB 1260 No BOL No BOL
creek bottom PCB 1254 Sample 0.02 Sample 0.02
PCB 1242 2 BOL BDL
NOTES:

Analysis performed by Advanced Environmenta] Systems.

* indates duplicate analysis

(1) This table from "Depth of PCBs at Four Locations in Ellicott Creek,” report prepared by
Advanced Environmental Systems, Inc. and Conestoga Rovers Associates, dated July 1985.

1332-01-1
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Ground water samples were collected from two (2) monitoring wells
installed by AES during separate sampling events conducted in 1983, 1984,
and in 1985. Samples were collected and analyzed by AES personnel
according to the procedures given in the reports referenced on Table 6-5.
Table 6-5 also presents volatile organic'and PCB results for the historic
ground water samples. The locations of these monitoring wells are shown
on Plate 1. The wells are designated as OW1-83 and OW2-83 to differenti-
ate between historic monitoring wells and monitoring wells installed
during the present RI (denoted as MW-1, etc.).

The historic ané]ytica] data identified above has been used to
characterize the nature of soil/ground water contamination and to identify
the general area of contamination within the study area. Additional
sampling was conducted during the present RI to, in conjunction with the
historic data, more precisely define the horizontal and vertical extent of

soil/fill contamination and to verify the presence/absence of ground water
contamination.

6.2  RI SAMPLING PROGRAM

6.2.1 Soil

A total of 38 soil borings were completed on the Columbus McKinnon
property, as a part of the present RI, during the period April 10 to
April 19, 1990 to collect soil samples required to further define the
vertical and horizontal distribution of site-related contaminants. Ten
additional soil borings were completed on the adjacent Conrail property
during the period August 21 to August 24, 1990. The locations of all
boreholes are shown on Plate 1. Each of the borings was advanced to at
least the top of ihe zone of saturation. The boring number, total depth,
and sampling intervals for the samples collected are provided on
Table 6-6.

A1l borings were sampled continuously from the surface. In
accordance with the RI Work Plan, soil boring locations were selected
using a sampling grid established across the entire study area (see

Section 4.2.1). Soil samples collected for PCB and metals ané]ysis at
each sampling location were selected as follows:

1332-01-1 6-3



INYI

TABLE 6-5
COLUMBUS McKINNON CORP.

SUMMARY OF HISTORIC GROUND WATER MONITORING DATA (qg/])

SAMPLED * * FIELD
- DATE REFERENCE BY PARAMETER v 1-83 M 2-83 DUPLICATE BLANK o COMMENTS
8/15/83 (1) AES THO 1.7 74 ND
] : TVHO 19 3142 3.4
PCBs ND ND - ND
10/20/83 (1) AES TVHO : 39 1844 2710 15
TCE 56 58 ND
Tetrachloroethene ‘ 34 3r ND
Methylene Chloride 72 162 - ND
8/27/84 (1) AES Vinyl Chloride 160 ND Tested for 113 organic
Trans 1,2-DCE 160 ND Organic priority pollutants
1/14/85 (2) AES Viny! Chloride 115 Sample split with NYSDEC
Trans 1,2-DCE - 100 '
9/25/85 (3) TCE 120 ’ . No semi volatiles detected
Vinyl Chloride 290
1,1-DCE 129

REFERENCES:

(1) “Ground Water and Additional Sampling Program,” report prepared by Advanced Environmental Systems, Inc. for Columbus McKinnon Corp. dated
December 1983. .

(2) "OW-2 Groundwater Sample Split with the DEC," report prepared by Advanced Environmental Systems, Inc. for Columbus McKinnon Corp. dated
" February 18, 1985.

(3) NYSDEC, December 1985; Letter to Mr. John Dicky from Mr. Peter Beuchi, NYSDEC.

ND = Not Detected
* = Earth Dimensions, Inc. installed Wells OW 1-83 and OW 2-83 on August 8 and 9, 1983.
1332-01-1
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TABLE 6-6

COLUMBUS McKINNON CORP.

BORING DEPTHS AND SAMPLING INTERVALS

Analytical
Boring No. Total Depth Sampling Interval
(ft) (ft below ground surface)

SB 90-1 8 0-2
4-6

6-8

SB 90-2 8 0-2
4-6

6-8

S8 90-3 8 4-6
6-8

SB90-4 8 0-2
4-6

6-8

S8 90-5 8 0-2
4-6

6-8

SB 90-6 6 0-2
4-6

SB 90-7 8 0-2
6-8

SB 90-8 6 4-6
SB 90-9 8 4-6
SB 90-10 14 0-2
6-8
12-14

S8 90-11 6 0-2
: 4-6
SB 90-12 8 0-2
4-6

SB 90-13 10 0-2
4-6

8-10

SB 30-14 16 4-6
8-10
14-16

SB 90-15 14 4-6
8-10

12-14

SB 90-16 8 4-6
6-8

SB 90-17 8 4-6
6-8

(continued)
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TABLE 6-6
COLUMBUS McKINNON CORP.

BORING DEPTHS AND SAMPLING INTERVALS

Analytical
Boring No. Total Depth Sampling Interval
(ft) (ft below ground surface)
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TABLE 6-6

COLUMBUS McKINNON CORP.

BORING DEPTHS AND SAMPLING INTERVALS

Analytical
Boring No. Total Depth Sampling Interval
(ft) (ft below ground surface)
SB 90-34 18 4-6
8-10
10-12
16-18
$B 90-35 14 4-6
6-8
8-10
12-14
SB 90-36 12 4-6
6-8
10-12
SB 90-37 16 0-2
4-6
6-8
14-16
S8 90-38 12 0-2
4-6
10-12
S8 90-39 12 4-6
10-12
SB 90-40 14 4-6
12-14
SB 90-41 14 4-6
8-10
12-14
SB 90-42 12 0-2
4-6
10-12
S8 90-43 14 0-2
4-6
12-14
SB 90-44 12 0-2
4-6
10-12
SB 90-45 14 0-2
4-6
12-14
SB 90-46 14 0-2
4-6
12-14
SB 90-47 14 0-2
4-6
10-12

1332-01-1
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TABLE 6-6
COLUMBUS McKINNON CORP.
BORING DEPTHS AND SAMPLING INTERVALS
Analytical
Boring No. Total Depth Sampling Interval
. (ft) (ft below ground surface)

SB 90-48 10 0-2
4-6

8-10

MW-1D ' 32 0-2
4-6

6-8
18-20

36-38

MW-2D 36 0-2

' 4-6

6-8

MW-3 30 4-6

1332-01-1
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e at the surface (0-2 foot depth) at locations where PCB concen-
trations have not previously been determined;

o at the 4-6 foot interval;

e at the apparent unsaturated/saturated zone interface as
determined during drilling; “

* at select intervals based on field evidence of contamination

(i.e., sheen, discoloration, odor, or high total organic vapor
analyzer measurements); and '

o at the interval 2 to 4 feet below the maximum depth of any-

apparent contamination.

In addition, in accordance with the RI Work Plan Addendum (MPI, 1990c), a
minimum of twenty (20) soil samples were collected for halogenated
volatile organic analysis (see Table 6-2). Specific samples selected for
analysis were those exhibiting an HNu total organic vapor analyzer reading
greater than 3 ppm above background using the sCreening _procedure
presented in the RI Work Plan Addendum (MPI, 1990c).

Sp]it:spoon samples were continuously logged with respect to sample
recovery and soil/sediment color, grain size, moisture, and any evidence
of contamination based upon visual observation and/or total organic vapor
readings recorded using an HNu photoionization detector with a 10.2 eV
probe. Organic vapor concentrations were determined by headspace
analyses. Field observations of apparent contamination recorded during
the RI soil boring program which served as a guide for the selection of
specific soil samples for Taboratory analysis are summarized in Table 6-7.
Also included in Table 6-7 are observations recorded for historic

borings. Detailed soil boring logs are provided in Appendices B-3
and B-4.

6.2.2 Ground Water

The five (5) monitoring wells installed during the RI were sampled
initially May 18 and May 19, 1990. Well locations are shown on Plate 1.
After discussion of the first round monitoring results with NYSDEC, it was
agreed to perform a second round of ground water monitoring during -May
1991 in order to resolve questions regarding the interpretation of the May

1332-01-1 6-4
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TABLE 6-7
COLUMBUS McKINNON CORP.
SOIL BORING FIELD OBSERVATIONS"
HEADSPACE BOREHOLE
BORING BOREHOLE ANALYSIS FIELD INTERVALS FILL
NUMBER INTERVAL®® | * HNu RANGE OBSERVATIONS ANALYZED THICKNESS
(ppm)
S8 90-10 6-8 2.0 oil sheen; odor 0-2 4.3 <6.0
8-10 2.5 oil sheen; odor 6-8
10-12 2.0 12-14
SB 90-13 4-6 2.5 oil sheen; odor 0-2 <6.5 <8.0
4-6
8-10
SB 90-14 6-8 0.0 oil-sheen 4-6 8.3
8-10
14-16
S8 90-15 6-8 2.0 odor 4-6 6.2
8-10 NA odor 8-10
12-14
SB 90-16 4-6 2.5 4-6 2.3
6-8 .5 6-8
SB 90-20 6-8 0.0 oil sheen, odor 6-8 >2.8 <6.0
8-10 0.0 oil sheen 10-12
10-12 0.0 oil sheen 12-14
SB 80-21 6-8 0.0 oil sheen 6-8 >6.5 <8.0
8-10 0.0 o0il sheen 14-16
10-12 2.0 0il sheen
SB 90-22 6-8 0.0 odor 0-2 >2.3 <6.0
6-8
10-12
$SB 90-23 0-2 .5 4-6 >.3 <2.0
4-6 1.5 10-12
S8 90-24 2-4 1.0 4-6 .5
10-12
SB 90-26 4-6 20.0 staining, odor 0-2 2.2
. 4-6 :
10-12
SB 90-28 6-8 0.0 oil sheen 0-2 8.1
4-6
10-12
SB 90-29 6-8 NA odor 4-6 >4.4 <6.0
6-8
8-10
10-12
SB 90-30 6-8 NA staining 4-6 >2.2 <4.0
6-8
10~12
(Continued)
1332-01-1
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TABLE 6-7
COLUMBUS McKINNON CORP.
SOIL BORING FIELD OBSERVATIONS
. HEADSPACE BOREHOLE
BORING BOREHOLE ANALYSIS FIELD INTERVALS FILL
NUMBER INTERVAL® HNu RANGE OBSERVATIONS ANALYZED THICKNESS
(ppm) :
S8 90-37 0-2 NA odor 0-2 6.4
6-8 100.0 staining 4-6
8-10 70.0 staining 6-8
10-12 7.0 14-16
12-14 5.0
S8 90-39 2-4 .5 4-6 >4.4 <6.0
10-12
SB 90-40 0-2 2.0 4-6 6.2
2-4 4.0 12-14
4-6 200.0
6-8 3.5
8-10 6.0
10-12 10.0
SB 90-41 6-8 50.0 : _ 4-6 >7.1 <8.0
8-10 50.0-100.0 odor 8-10
10-12 200.0 odor 12-14
S8 90-43 8-10 0.0 staining 0-2 >6.6 <8.0
4-8
12-14
SB 90-44 2-4 2.0 staining 0-2 >4.4 <6.0
4-6 1.0 4-6
8-10 NA 10-12
SB 90-45 6-8 1.0 0-2 6.6
8-10 1.0 staining 4-6
12-14
SB 90-46 8-10 0.0 staining 0-2 >2.7 <8.0
10-12 0.0 staining 4-6
12-14
SB 90-47 8-10 0.0 staining 0-2 6.9
4-6
10-12
SB 90-48 8-10 0.0 staining 0-2 4.8
. 4-6
8-10
MW 1D 0-2 .5 staining 0-2 6.2
6-8 0.0 4-6
6-8
18-20
(Continued)
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TABLE 6-7
COLUMBUS McKINNON CORP.
SOIL BORING FIELD OBSERVATIONS”
o HEADSPACE BOREHOLE
BORING BOREHOLE ANALYSIS FIELD INTERVALS FILL
NUMBER INTERVAL® HNu RANGE OBSERVATIONS ANALYZED THICKNESS
(ppm)
MW 1S 5-7 2.0
7-9 3.0 staining, odor, - >5.5 <7.0
9-11 2.0 sheen
11-13 1.0 staining
staining
MW 2D 2-4 - 0-2 6.7
4-6 1.5 4-6
6-8
MW 2S 5-7 3.0 - >6.4 <7.0
7-9 50.0
9-11 9.0 staining
11-13 2.0
13-15 1.0
CM 1-89 8-10 45.0 petroleum odor - : 8.2
10-12 7.0
12-14 4.0
14-16 4.0 )
16-18 4.0
18-20 2.0
CM 2-89 2-4 2.0 - 8.3
4-6 1.0 oil sheen
6-8 0.0 tarry material
8-10 8.0 oil sheen, odor
10-12 1.0 discoloration, odor
14-16 0.0 oil sheen
CM 3-89 4-6 2.0 ) - 8.1
6-8 2.0 0il sheen
8-10 1.0 oil sheen
10-12 1.0 oil sheen
CM 4-89 None 2.6
CM 5-89 None ' 0.0
BH 1-81 - NA refusal @ .5 ft NA
BH 2-81 5.5-7.0 NA odor _ 0 -.5 >7.0
1.0 - 2.0
4.0 - 5.5
5.5-17.0
(Continued)
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TABLE 6-7
COLUMBUS McKINNON CORP.
SOIL BORING FIELD OBSERVATIONS®"
HEADSPACE BOREHOLE
BORING BOREHOLE ANALYSIS FIELD INTERVALS FILL
NUMBER INTERVAL® HNu RANGE OBSERVATIONS ANALYZED THICKNESS
(ppm)
BH 3-81 - NA - 0.5 4.5
2.0 - 4.5
4.5-55
5.5-7.0
BH 4-81 - NA - 0.2 >7.0
4-2.0
4.0 - 5.5
55-17.0
BH 5-81 5.5-7.0 NA odor 0- .4 >7.0
1.0 - 1.8
4.0 - 4.5
5.5-7.0
BH 6-81 - NA 0-.2 >7.6
8- 1.7
4.0 - 5.5
55-17.6
BH 7-81 5.5-7.0 NA odor 0- .4 >7.0
1.3 -2.5
4.0 - 5.5
55-7.0
BH 8-81 - NA - 0- .1 3.3
3.3-3.5
3.5-5.5
55-7.0
BH 9-81 - NA - 0-2.0 5.5
2.0 - 4.0
4.0 - 5.5
55-7.0
B-1-79 5-1.0 NA oily substance, none -
solvent odor
B-2-79 5-1.0 NA oily substance .5-1.5 -
1.0 -1.5 2.5 -3.0
6.0 -7.0 0il film or liquid 6 -7
B-3-79 - NA - 0-1.0
5.5 -6.5
B-4-79 - NA - 0-2.5
2.5-5.0
5.0 - 6.5
7-9
(Continued)
1332-01-1
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TABLE 6-7
COLUMBUS McKINNON CORP.
SOIL BORING FIELD OBSERVATIONS”
- HEADSPACE BOREHOLE
BORING BOREHOLE ANALYSIS FIELD INTERVALS FILL
NUMBER INTERVAL® HNu RANGE OBSERVATIONS ANALYZED THICKNESS
' (ppm)
B-5-79 0-1.5 NA oil odor in 0-1.5 6.0
1.5 - 3.5 all samples 1.5 - 3.5
5-6 5-6
8 -9 10 - 11
10 - 11
B-6-79 0-2.5 NA fine metal 0-2.5 7.2
2.5-5 fragments 2.5 - 5.0
7-8
9 - 11
B-7-80 NA
.5-1.5
2.5 - 3.0 solvent odor 2.5 -3.0
3.0 - 3.5 solvent odor 3.0 - 3.5
B-8-80 2.5 -3.0 NA oily film and - 2-25 -
4.0 - 4.5 odor 2.5 -3.0
4.5 -5.0 4 - 4.5
4.5 - 5
B-9-80 5-1.0 NA black carbon 2 -2.5 -
waste 3.5-4
5-5.5
8-10-81 .5 -1.0 NA 0il film .5-1.0 -
2 -3 oily film and 2 -3
metal fragment
B-11-81 0-1 NA oily film 0-1 -
1.5 -2 oily film 1.5 -2
2.5 -3 oily film 2.5 -3
3 -3.5 wet w/oil liquid 3 -3.5
3.5-4 wet w/0il liquid . 3.5-4
4.5 - 5 wet w/oil liquid 4.5 -5
B-12-81 3 - 3.5 NA oily film 2 - 2.5
5-5.5 ’ oily film 3 -3.5
4 - 4.5
4.5 -5
NOTES:
(l) Table 6-7 lists only those borings exhibiting detectable organic vapors in headspace or
other field evidence of contamination.
(2) Intervals exhibiting field evidence of contamination.

1332-01-1
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1990 sampling results due to the high sediment content of these samples.
Field procedures used during the May 1991 sampling event were modified,
based on observations recorded during the May 1990 sampling event, in
order to minimize the turbidity'(i.e. sediment content) of the ground
water samples. Details of all modifications to field procedure are
explained in Work Plan Addendums No. 1 and 'No. 2. Each well was
thoroughly purged prior to sampling. All'ground water samples were
collected using a teflon bailer, which was cleaned between wells using the
procedure for decontamination of nondedicated sampling equipment presented
in the RI Work Plan (MPI, 1990a).- Sampling field logs for May 1990 are
provided in Appendix B-7. All documentation for the May 1991 sampling
event is presented in Appendix G.

Ground water monitoring parameters and analytical methods are
presented in Table 6-1. Field filtered metals and field filtered PCBs
were added to the paramefer list for the May 1991 event in order to
evaluate the influence of suspended soil/fill particles on sampling
results. Field filtration was performed, in accordance with the NYSDEC-
approved Work Plan Addendum No. 2, by pressurizing the sampling bailer and
allowing the sample to pass from the bailer through tubing with an in-line
0.45 um filter, and then directly into the laboratory-cleaned sample
container. This procedure minimized potential sample aeration.

Two (2) monitoring wells installed for the RI (MW-1D and MW-2D) were
not sampled. As discussed in the RI Work Plan Addendum, these wells were
installed on]y.to evaluate ground water flow parameters.

6.2.3 Creek Sediment

A total of ten (10) creek sediment samples were collected from
E1licott Creek adjacent to the Columbus McKinnon site on May 14 to May 15,
1990. Sediment sampling locations are shown on Plate 1. Historic creek
sediment sampling locations are also presented.

Historic sediment sampling previously defined an area of PCB
contamination in Ellicott Creek in the vicinity of the alleged former
waste oil disposal area extending a distance of 20 to 25 feet into the

1332-01-1 | 6-5
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creek. It is conceivable that PCB-contaminated creek sediments could be
removed by stream scour which may occur during the spring runoff.
Therefore, the objective of the sediment sampling program conducted during
the present RI was to verify the continued presence of PCB contamination
of creek sediments in this area. |

Sediment sampling included six (6) samples from the area of known
contamination (CS-5 to CS-10); two (2) samples (CS-1 and CS-2) coT]ected
100 feet and 160 feet, respectively, downstream from the area of
previously identified contamination; and two (2) samples (CS-3 and CS-4)
collected upstream in an area previously identified as uncontaminated.

Creek sediment samples were analyzed for the parameters listed in
Table 6-1. A description of the creek sediment samples is provided in
Table 6-8.

Sediment samples were collected with a stainless steel Ponar Grab
Dredge. Collection protocols were in accordance with "Procedures for
Collection of Bottom Sediment Samples in Deep Water" provided in the RI
Work Plan (MPI, 1990a).

6.3  ANALYTICAL RESULTS

A1l samples collected during the present RI were analyzed by
Wadsworth Alert Laboratories, Inc. The methodology employed for analysis
of the soil/sediment and ground water samples has been specifically
identified in the RI Work Plan (MPI, 1990a and MPI, 1990b), and is
summarized in Table 6-1. The analytical results are summarized in
Tables 6-9 through 6-12. These tables present only those parameters for

.which a value above the laboratory detection limit was found. The

complete analytical report is presented in Appendix D. The‘laboratory
report of analytical results and documentation package is provided as
Appendix D-1. In addition, an analytical data validation performed to
assess the data quality is presented in Appendix D-2. A discussion of the
analytical results for all environmental media is presented below.

1332-01-1 6-6
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TABLE 6-8
COLUMBUS McKINNON CORPORATION
CREEK SEDIMENT SAMPLING STATION DESCRIPTIONS
Sampling Approximate
. Station Water Depth Observations
(ft.)

1 6.5 Black silt, organic matter

2 6 Black silt, leaves, o0ily sheen

3 6 Black silt, leaves, very
"swampy" odor

4 3 Black silt, leaves; closest to
concrete abutment

5 9 Black silt; some black-top
encountered :

6 6 Black silt

7 8 Black silt, oily film, organic
material; 10 feet from bank

8 8 Black silt; 20 feet from bank

9 7 Black silt, oily film, odor of
tar/oil; 15 feet from bank

10 8 Black silt, oily film, organic
matter; 23 feet from bank

1332-01-1
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' TABLE 6-9
COLUMBUS McKINNON CORP.
TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1)(2)

BORING No. SB 90-1 SB 90-1 S8 90-1 SB 90-2 SB 90-2 SB 90-2 SB 90-3 S8 90-3
SAMPLING DEPTH (feet) | MDL (3) (0-2) (4-6) (6-8) 0-2) (4-6) (6-8) (4-6) (6-8)
VOLATILE
ORGANICS (mg/kq) NA NA NA NA NA NA NA NA
PCB'S (mg/kq)
PCB-1254 0.16 | 0.37 (0.46)| ND ND £0.29 (036)| NOD ND ND ND
METALS (mg/kg) .
Cadmium 0.5 1.5 (1.9)| ND ND 0.60 (0.75)| ND ND ND ND
Chromium 1.0 93 (19 4.7 (7.8) 5.4 (9.0) 14 (18) 6 (10) 5 (8.9) 7.5 (13) 58 (9.7
Nickel 1 20 32 (40) 6.1 (10) 95 (16) 26 (33) 82 (19) 6 (10) 8.8 (15) 8.6 (14)
Lead ) 2.5 34 (43) 4.1 (6.8) 49 (8.2 45 (56) 4.7 (7.8) 29 (4.8) 45 (7.5) 49 (8.2
BORING No. SB 90-4 SB 90-4 SB 90-4 SB 90-5 SB 90-5 SB 90-5 SB 90-6 SB 90-6
SAMPLING DEPTH (feet) |MDL (3) 0-2) (4-6) (6-8) (0-2) (4-6) (6-8) (0-2) (4-6)
VOLATILE ]
ORGANICS (mg/kg) NA NA | NA NA NA NA NA NA
PCB'S (mg/kq)
PCB-1254 0.16 1.2 (1.5) ND - ND ND 0.19 (0.32) ND 0.38 (0.48) ND
PCB-1260 0.16 ND ND ND 0.26 (0.33)| ND ND ND ND
METALS (mg/kq)
Cadmium 0.5 080 (1) ND ND 44 (5.5) ND ND ND 080 (1.3
Chromium 1.0 33 (41) 6.1 (10) 4.7 (7.8) 71 (89) 46 (7.7) 7 (12 52 (6.5) 16 (27)
Nickel 2.0 34 (43 8.5 (14) 74 (12} 12 (15) 7.2 (12) 11 (18) 7.4 (9.3) 10 (7
Lead 25 91 (114) 7 (12 52 (8.7)| 960 (1200)] 58 (9.7).] 45 (7.5 13 (16) 100 (167)
NOTE:

1. Only those parameters are shown for which any NA - Not Analyzed

value above laboratory detection limits was found. ND - Not Detected at a concentration greater than the indicated detection limit.
2. Concentrations shown in parentheses are the adjusted J - Estimated value due to limitations identified during the quality control review.
dry weight concentrations that were calculated according * Field duplicate sample.

to the procedure described in Section 6.3.1.
3. Method Detection Limit
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TABLE 6-9
COLUMBUS McKINNON CORP.
TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1)(2)

BORING No. SB 90-7 SB 90-7 SB 90-8 SB 90-9 SB 90-10 SB 90-10 SB 90-10

SAMPLING DEPTH (feet) | MDL (3) (0-2) (6-8) (4-6) (4-6) (0-2) (6-8) - - (12-14)

VOLATILE v

ORGANICS (mg/kq) NA NA NA NA NA NA " NA

PCB’S (mg/kg) .

PCB-1254 0.16 ND ND ND ND 1.2 (1.5) 0.2 (0.33)] ND

METALS (mg/kg)

Cadmium 0.5 0.50 (0.63)] ND 22 (3.7 ND 1.4 (1.8) 1.2 (2.0) ND

Chromium 1.0 14 (18) 49 (8.2 54 (90) 7 (12 62 (78) 17 (28) 7.4 (12
‘| Nickel 20 12 (15) 6.2 (10) 97 (162) 15 (25) 47 (59) 26 (43) 13 (22)

Lead . 25 52 (65) 88 (15) 210 (350)| 8.8 (15) 180 (225) 84 (140) 64 (11)

BORING No. SB 90-11 SB 90-11 S8 90-12 SB90-12 ‘| SB90-13 SB 90-13 SB 90-13

SAMPLING DEPTH (feet) | MDL (3) (0-2) (4-6) (0-2) (4-6) © (0-2) (4-6) (8-10)

VOLATILE

ORGANICS (mg/kg) NA NA  NA NA NA NA NA

PCB'S (mg/kg) .

PCB-1254 0.16 27 (34) 87 (1) 0.3 (0.38) 13 (16) 23 (29) 21 (2.6) 1.1 (1.8)
|METALS (mg/kg)

Cadmium 0.5 1.3 (1.6) 51 (6.4) 1.2 (1.5) ND 6.3 (7.9 ND ND

Chromium 1.0 31 (39 160 (200) 41 (51) 17 (21) 240 (300) 9.4 (12) 18 (30)

Nickel 2.0 34 (43) 230 (288) 8.1 (10) 10 (13) 77 (96) 13 (16) 23 (38)

Lead 25 81 (101) 57 (71) 31 (39) 34 (43 230 (288) 43 (54) 54 (90)

NOTE: '

1. Only those parameters are shown for which any NA - Not Analyzed
value above laboratory detection limits was found. ' ND - Not Detected at a concentration greater than the indicated detection limit.
2. Concentrations shown in parentheses are the adjusted J - Estimated value due to limitations identified during the quality control review.
dry weight concentrations that were calculated according * Field duplicate sample.

to the procedure described in Section 6.3.1.
3. Method Detection Limit
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- TABLE 6-9
| : COLUMBUS McKINNON CORP.
| TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1)(2)

BORING No. SB 90-14 S8 90-14 S8 90-14 SB 90-15 SB 90-15 SB 90-15 SB 90-15*
SAMPULING DEPTH (feet) | MDL (3) (4-6) (8-10) (14-16) (4-6) (8-10) (12-14) (12-14)
VOLATILE _
ORGANICS (mg/kq) 0.002 NA ND NA NA ND NA ND
PCB'S (mg/kq)
PCB-1254 0.16 1.9 (3.2 NA 20 (33) | 0.81 (1.0) NA ND ND
METALS (mg/kg) ‘
Cadmium 0.5 0.90 (1.5) NA ND 22 (28] NA ND ND
Chromium : 1.0 67 (112 NA 21 (35 36 (45) NA 46 (7.7) 6.1  (10)
N Nicke! 2.0 89 (148) NA 19 (32 25 (31) NA 72 (19 8.7 (15)
Lead 25 110 (183) NA 14 (23) 56 (70) NA 44 (7.3) 46 (7.7)
BORING No. S8 90-16 S8 90-16 SB 90-17 SB 90-17* SB 90-17 SB 90-18 SB 90-18
SAMPLING DEPTH (feet) | MDL (3) (4-6) (6-8) - (4-6) (4-6) (6-8) (4-6) (6-8)
VOLATILE .
ORGANICS (mg/kq) NA NA NA NA NA NA NA
PCB’S (ma/kg) 0.16 ND - ND ND NO ND ND ND
| METALS (mg/kg)
- Cadmium 05 | ND ND ND ND ND ND ND
| Chromium 1.0 9.2 (12) 8.2 (14) 14 (18) 10 (13) 10 (17) 1 (14) 89 (15)
Nickel . 20 11 (14) 13 (22) 14 (18) 14 (18) 17 (28) 14 (18) 13 (22)
| Lead 25 - 8 (10) 5 (8.3 10 (13) 18 (23) 65 (11) 6.3 (7.9) 59 (9.8)
| NOTE:
| 1. Only those parameters are shown for which any NA - Not Analyzed
value above laboratory detection limits was found. ND - Not Detected at a concentration greater than the indicated detection limit.
2. Concentrations shown in parentheses are the adjusted J - Estimated value due to limitations identified during the quality control review.
dry weight concentrations that were calculated according * Field duplicate sample.

to the procedure described in Section 6.3.1.
3. Method Detection Limit



TABLE 6-9
COLUMBUS McKINNON CORP.
TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1)(2)

BORING No. S8 90-19 S8 90-19 SB 90-20 SB 90-20 SB 90-20 S8 90-21 S8 90-21
SAMPLING DEPTH (feet) {MDL (3) (4-6) (8-10) (6-8) (10-12) (12-14) (6-8) (14-16)
VOLATILE .

ORGANICS (mg/kq) 0.002 NA NA NA ND . NA NA NA

PCB’S (mg/kg)

PCB-1254 0.16 ND ND 6.1 (10) ND NA 0.46 (0.77) ND
METALS (mg/kg)

Cadmium 0.5 ND ND 140 (233) NA ND 19 (32) ND
Chromium 1.0 8.8 (11) 11 (18) 120 (200) NA 6.2 (10) 14 (23) | 76 (13)
Nickel 2.0 10 (13) 13 (22) | 250 (417)| NA 10 (17 15 (25) 12 (20)
Lead 25 59 (7.4) 7 (12 660 (1100)] NA 5.2 (8.7) 33 (55) 56 (9.3)
BORING No. SB 90-22 SB 90-22 SB90-22 | SB90-23 | SB90-23 SB 90-24 SB 90-24
SAMPLING DEPTH (feet) | MDL (3) (0-2) (6-8) (10-12) (4-6) (10-12) (4-6) (10-12)
VOLATILE : ,

ORGANICS (mg/kg) NA NA NA NA NA NA NA

PCB’S (mg/kq)

PCB-1254 - 0.16 16 (20) 34 (5.7) ND ND ND ND ND
METALS (mg/kg)

“|Cadmium 0.5 18 (23) 12 (20) 14 (23| ND ND ND ND
Chromium 1.0 180 (225) 60 (100) 11 (18| 88 (11) 7 (12 96 (12| 72 (12
Nickel 2.0 240 (300) 110 (183) 18 (30) 12 (15) 12 (20) 13 (16) 12 (20)
Lead 2.5 190 (238) 290 (483) 140 (233) 6.2 (7.8) 56 (9.9) 5.3 (6.6) 4.7 (7.8)
NOTE:

NA - Not Analyzed

ND - Not Detected at a concentration greater than the indicated detection limit.
J - Estimated value due to limitations identified during the quality control review.
* Field duplicate sample.

1. Only those parameters are shown for which any
value above laboratory detection limits was found.

2. Concentrations shown in parentheses are the adjusted
dry weight concentrations that were calculated according
to the procedure described in Section 6.3.1.

3. Method Detection Limit
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: TABLE 6-9
COLUMBUS McKINNON CORP.
TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1)(2)

BORING No. SB 90-25 SB 90-25 SB 90-25 SB 90-26 SB 90-26 SB 90-26 SB 90-27 | SB 90-27
SAMPLING DEPTH (feet) | MDL (3) (0-2) (4-6) (8-10) (0-2) . (4-6) (10-12) (0-2) (6-8)
VOLATILE
ORGANICS (mg/kq) NA NA NA NA NA NA NA
1,2-Dichorobenzene 0.002 D.110J (0.138J)
1,3-Dichlorobenzene 0.002 | D.016J  (0.02J)
1,4-Dichlorobenzene 0.002 - D.004J (0.005J)
PCB’S (mg/kq)
PCB-1254 0.16 11 (14) ND ND 0.7 (0.9) 38 (48) ND 41 (51) ND
METALS (mg/kgq) '
Cadmium 0.5 ND ND ND 1.6 (20) ND ND 09 (1.1)| "ND
Chromium 1.0 11 (14) 95 (12) 74 (12 18 (23) 7.6 (9.5 6.2 (10) 23  (29) 7 (12
Nickel 2.0 15 (19) 16 (20) 10 (17) 26 (33) 12 (15) 99 7 30 (38) 9.8 (16)
Lead 25 15 (19) 59 (7.9) 46 (7.7) 80 (100) 4.7 (5.9) 31 (5.2 65 (81) 12 (20)
BORING No. ‘ SB 90-28 SB 90-28 SB 90-28 SB 90-29 SB 90-29 SB 90-29 SB 90-29
SAMPLING DEPTH (teet) |MDL (3) (0-2) (4-6) (10-12) (4-6) (6-8) (8-10) (10-12)
VOLATILE
ORGANICS (mg/kqg) 1 0.002 NA NA NA NA ND ND NA
PCB'S (mg/kg) : .
PCB-1254 0.16 53 (66) 23 (29 ND 18 (23) NA NA ND
METALS (mg/kq)
Cadmium 0.5 1.8 (2.3) 18 (23) ND 36 (45) NA NA 1.2 (2.0)
Chromium 1.0 160 (200) | 180 (225) 58 (9.7)| - 140 - (175) NA NA 11 (18)
Nickel 20 250 (313) | 240 (300) 11 (18) 350 (438) NA NA 14 (23)
Lead 25 130 (163) 190 (238) 45 (7.5 440 (550) NA NA 16 (27) .
NOTE:

1. Only those parameters are shown for which any NA - Not Analyzed

value above laboratory detection limits was found. ND - Not Detected at a concentration greater than the indicated detection limit.
2. Concentrations shown in parentheses are the adjusted ) J - Estimated value due to limitations identified during the quality control review.
dry weight concentrations that were calculated according * Field duplicate sample.

to the procedure described in Section 6.3.1.
3. Method Detection Limit
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COLUMBUS McKINNON CORP,
TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1)(2)

BORING No.

1. Only those parameters are shown for which any

value above laboratory detection limits was found.

2. Concentrations shown in parentheses are the adjusted
dry weight concentrations that were calculated according
to the procedure described in Section 6.3.1.

3. Method Detection Limit

NA - Not Analyzed

ND - Not Detected at a concentration greater than the indicated detection limit.
J - Estimated value due to limitations identified during the quality control review.

* Field duplicate sample.

S8 90-30 SB 90-30 SB90-30 |. SB90-31. S8 90-31 SB 90-32 SB 90-32
SAMPLING DEPTH (feet) | MDL (3) (4-6) (6-8) (10-12) (4-6) (8-10) (4-6) (10-12)
VOLATILE
ORGANICS (mg/kg) NA NA NA
Trichloroethylene 0.002 | .0154 (.019J) <0.3 <0.3
Chlorobenzene 0.002 .009J (0.15J)
PCB'S (mg/kq)
PCB-1254 0.16 ND NA ND 26 (3.3) ND 14 (18) ND
METALS (mg/kq)
Cadmium 0.5 2.2 (2.8) NA ND ND ND ND ND
Chromium 1.0 22 (28) NA 7.5 (13) 9.8 (12 7 (12 11 (19) 75 (13)
Nickel 20 34 (43 NA 11 (18) 16 (20) 12 (20) 17 (21) 14 (23)
Lead 25 44 (55) NA 17 (28) 6.3 (7.9 32 (5.3 84 (1) 5 (8.3
BORING No. SB 90-33 SB90-33 | SB90-33 SB 90-34 SB 90-34 SB 90-34 SB 90-34
SAMPLING DEPTH (teet) | MDL (3) (4-6) (6-8) (20-22) (4-6) (8-10) (10-12) (16-18)
VOLATILE
ORGANICS (mg/kg)
1,2-Dichlorobenzene 0.002 5J (6.2J) 27 (45) NA NA <0.28 NA NA
1,4-Dichlorobenzene 0.002 | 0.38J (0.48J)
- |PCB'S (mg/kq)
PCB-1254 0.16 NA 36 (60) ND 0.37 (0.62) 3 (5.00| 0.18 (0.3) ND
METALS (mg/kg) - '
Cadmium 0.5 NA ND ND ND ND ND ND
Chromium 1.0 NA 12 (20) 95 (16) 10 (17). 8 (13) 61 (10 82 (14)
Nickel 2.0 NA 15 (25) 13 (22) 14 (23) 11 (18) 9.8 (16) 14 (23)
Lead 25 NA 69 (12 7.9 (13) 10 (17) 7 (12) 54 (9.0) 14 (23)
NOTE:

S B B AE BN B 0D G R BE BN AR B R B BE Bm e
TABLE 6-9 '
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1 TABLE 6-9

; ‘ COLUMBUS McKINNON CORP.
TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

BORING No. SB 90-35 SB 90-35 SB 90-35 SB 90-35 SB 90-35 SB 90-36 SB90-36 | SB90-36
SAMPLING DEPTH (teet) | MDL (3) (4-6) (6-8) (8-10) (12-14) (20-22) (4-6) (6-8) (10-12)
VOLATILE
ORGANICS (mg/kq) NA _ NA NA NA
¢is-1,2-Dichloroethene 0.002 <0.45 <9 .019J (.024J)] <0.18 '
Tetrachloroethylene 0.002 : 011d (.014)
Trichloroethylene 0.002 ) .043J (.054)
PCB’S (mg/kg)
PCB-1254 .1 0.16 11 (14) NA NA ND 1.8 (3.0 ND ' NA i ND
METALS (mg/kg) ' ' '
Cadmium 1 os 4.1 (5.1) NA NA ND 08 (1.3) 20 (25) NA ND
Chromium 1.0 75  (94) NA NA 10 (17) 21 (35) 190 (238) NA 11 (18)
Nickel 20 220 (275) NA NA 16 (27) 36 (60) 740 (925) NA 15 (25)
Lead 25 210 (263) NA NA 13 (22) 15 (25) | 1400 (1750)] NA 5.3 (8.8)
BORING No. . SB90-37 SB 90-37 S8 90-37 SB 90-37* SB 90-37 SB 90-37°
SAMPLING DEPTH (feet) { MDL (2) (0-2) (4-6) ) (6-8) (6-8) (14-16) . (14-16)
VOLATILE ’
ORGANICS (mg/kq) ’ NA ' NA NA
1,2-Dichlorobenzene 0.002 |<0.47 <0.3 .003J (.005))
Dichloropropane 0.002 - 0174 (.0280)]
Tetrachloroethylene 0.002 .005J (.008J)
Trichloroethylene 0.002 .004J (.007J)
PCB'S (mg/kq)
PCB-1254 0.16 240 (300) 23 (29 NA NA ND ND
| ' METALS (mg/kq) |
| Cadmium 0.5 32 (4.0) 46 (5.8) NA NA ND ND
Chromium - 1.0 28 (35) 300 (375) NA NA 7.8 (13) 3.8 (6.3
Nickel 20 99 (124) | 560 (700) NA NA 13 (22) 6.6 (11)
Lead 25 390 (488) | 1000 (1250)| NA NA 55 (9.2 4.1 (6.8)
NOTE: ' , ' ‘
1. Only those parameters are shown for which any NA - Not Analyzed
value above laboratory detection limits was found. ND - Not Detected at a concentration greater than the indicated detection limit.
2. Concentrations shown in parentheses are the adjusted J - Estimated value due to limitations identified during the quality control review.

dry weight concentrations that were calculated according * Field duplicate sample.
to the procedure described in Section 6.3.1. :

3. Method Detection Limit
g !

;{}
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TABLE 6-9

COLUMBUS McKINNON CORP.
TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1)(2)

|
BORING No. SB 90-38 SB 90-38 SB 90-38 MW2D MW2D MW2D
SAMPLING DEPTH (feet) |[MDL (3)|  (0-2) (4-6) (10-12) (0-2) (4-6) (6-8)
VOLATILE ' :

| ORGANICS (mg/kq) NA NA NA NA NA

! 1,1,1-Trichloroethene 0.002 0.003 (0.005)
PCB'S (mg/kg) '
PCB-1254 0.16 50 (63) 99 (12 ND 21 (26)| 59 (74| nND
METALS (mg/kg)
Cadmium 0.5 17 (1) 65 (8.1)| ND 22 . (28) 4 (5.0 2 (3.3)
Chromium 1.0 190 (238) | 130 (163)| 7.1 (12) | 260 (325)| 230 (288) 15 (25)
Nickel 2.0 420 (525)| 320 (400)| 9.4 (16) | B30 (1038){ 540 (675) | 100 (167)
Lead 2.5 | 5400 (6750)| 420 (525) [ 4.5 (7.5)| 1200 (1500)| 310 (388) | 170 (283)
BORING No. MW-1D MW-1D MW-1D MW-1D * MW-1D MW-3
SAMPLING DEPTH (feet) [MDL (2)|  (0-2) (4-6) (6-8) (6-8) (18-20) (4-6)
VOLATILE
ORGANICS (mg/kg) NA NA NA NA NA NA
PCB'S (mg/kq)
PCB-1254 0.16 15 (19) 1.6 (20)| ND ND ND ND
METALS (mg/kg)

‘ Cadmium 0.5 16 (20) 64 (80)| ND ND ND 0.6 (1.0)
Chromium 1.0 83 (104) 41 (51) 66 (1) | 94 (16 38 (6.9 12 (20)
Nicke! 2.0 290 (363) | 140 (175) 10 (1) 13 (22 7.4 (12 14 (23)
Lead 25 720 (900) | 1800 (2250)| 10 (17) 24 (40) 44 (7.3 13 (22)
NOTE:

1. Only those parameters are shown for which any
value above laboratory detection limits was found.

2. Concentrations shown in parentheses are the adjusted
dry weight concentrations that were calculated according
to the procedure described in Section 6.3.1.

3. Method Detection Limit

NA - Not Analyzed

NO - Not Detected at a concentration greater than the indicated detection li
J - Estimated value due to limitations identified during the quality control re
* Field duplicate sample. )

-
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TABLE 6-9

COLUMBUS McKINNON CORP.
TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1,2)

BORING No. MDL(3)| SB90-39 | SB 90-39 SB90-40 | SB90-40 SB 90-41 SB90-41| SB90-41
SAMPLING DEPTH (feet) (4-6) (10-12) (4-6) (12-14) (4-6) (8-10) (12-18)
VOLATILE
ORGANICS (mg/kg) 0.002| NA NA NA NA NA ND NA
PCB'S (mg/kg)
PCB-1254 0.16_{0.360 (0.45)] ND 24 (3.0) ND 32 (4.0) 17 (28){ ND
METALS (mg/kg)
Cadmium 0.5 84 (11)| ND 5 (6.3 ND 52 (65| 08 (1.3)| ND
Chromium 1 110 (138)| 15 (25) | 270 (338) 69 (120 | 140 (175 | 99 (165) 8.5 (14)
Nickel 2 130 (163)| 20 (33) | 2200 (2750) 12 (20) | 480 (600) | 760 (1267) 14 (23)
Lead 25 | 2400 (3000 12 (20) | 350 (438) 3 (5.0) [ 1100 (1375)] 91 (152)] 29 (4.8)
BORING No. MDL(3)| SB90-42 | SB90-42 SB 90-42* | SB 90-42 SB90-43 | SB90-43 | SB90-43 | SB90-44
SAMPLING DEPTH (feet) (0-2) (4-6) (4-6) (10-12) (0-2) (4-6) (12-14) 0-2) -
VOLATILE ' -
ORGANICS (mg/kq) NA NA NA NA NA NA
1,2-Dichloroethane .004 J (.005J) .
Dichloromethane 0.002 .005 B. (.0068B)|.005 B (.0068B)
Trichloroethylene 0.002 .003J (.004J)
|PcB’S (mgikg)
: PCB-1254 0.16 st (71| nD ND ND ND 0.61 (0.76)) ND 0.500 (0.63)
METALS (mg/kg)
Cadmium 0.5 10 (13)| 214 (26)| ND ND 14 (18) 17 @) | ND 91 (114)
Chromium 1 47 (59)| 7100 (888J)| 214 (264) 8.4 (14) | 440 (550) | 300 (375)] 6.6 (11)| 440 (550)
Nickel 2 60 (75) | 6500 (813))| 384 (48Y) 12 (20) | 600 (750) | 510 (638)] 9.4 (16) | 890 (1113)
; Lead 25 | 250 (313)[3800J (4750J) 0.5J (0.6J) 15 (25) [13000 (16250) 1800 (2250 7 (12) | 3000 (3750
NOTE:

1. Only those parameters are shown for which any
value above laboratory detection limits was found.
2.Concentrations shown in parentheses are the adjusted dry

NA - Not analyzed
ND - Not dectected at a concentration greater than the indicated detection limit.
J= Estimated value due to limitations identified during the quality control review.

B= Estimated detection limit due to blank contamination.
* Field duplicate sample.

dry weight concentrations that were calculated according
to the procedure describ@ed in Section 6.3.1.
3. Method Detection Limit.
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TABLE 6-9

COLUMBUS McKINNON CORP.
TONAWANDA FACILITY
SOIL SAMPLE RESULTS (1,2)

BORING No. MDL(3)] SB 90-44 SB 90-44 S8 90-45 SB 90-45° S8 90-45 SB 90-45 SB 90-46

SAMPLING DEPTH (feet) (4-6) (10-12) (0-2) (0-2) (4-6) (12-14) (0-2)

VOLATILE

ORGANICS (mg/kg) NA NA NA NA NA NA NA

PCB'S (mg/kq)

PCB-1254 0.16 ND ND .180J (0.23J)] 0.86J (1.1J) .ND ND 4.1 (5.1)

METALS (mg/kq)

Cadmium 0.5 36 (45) ND 80J (100J) 45J) (56J) 0.6 (0.8) ND 1.5 (1.9)

Chromium 1 280 (350) 10 (17) | 640J (800J)| 460J (575J) 47 (59) 10 (17) 300 (375)

Nickel 2 190 (238) 14 (23) 520 (650) 470  (588) 110 (138) 15 (25) | 1000 (1250)

Lead 25 | 2500 (3125) 5 (8.3) 12600J (32504)14000J (17500J)] 930 (1238) 7 (12)| 260 (325)

BORING No. MDL(3)| SB 90-46 SB 90-46 SB 90-47 SB 90-47 SB 90-47 SB 90-48 SB 90-48 SB 90-48
SAMPLING DEPTH (feet) (4-6) (12-14) (0-2) (4-6) (10-12) (0-2) (4-6) (8-10)
VOLATILE

ORGANICS (mg/kq) NA NA NA NA NA NA NA NA
PCB'S (mg/kq)

PCB-1254 0.16 1.3 (1.6) ND 31 (3.9 3.8 (4.8) ND 57 (71) 1.4 (1.8) ND
METALS (mg/kg) ‘ ,

Cadmium 0.5 15 (19) ND 43 (54) 56 (7.0) ND 44 (55) 3.1 (3.9 ND
Chromium - R 270 (338) 14 (23) 140 (175) 150 (188) 9 (15) | 270 (338)] 21 (26) 10 (13)
Nickel 2 620 (775) 20 (33) 390 (488) 190 (238) 12 (20) 440 (550) 45 (56) 15 (19)
Lead 2.5 3000 (3750 6 (10) 2000 (2500) 470 (588) 130 (217) | 1300 (1625) 100 (125) 24 (3.0
NOTE:

1. Only those parameters are shown for which any
value above laboratory detection limits was found.
2.Concentrations shown in parentheses are the adjusted dry
dry weight concentrations that were calculated according
to the procedure described in Section 6.3.1.
3. Method Detection Limit.

NA - Not analyzed

ND - Not dectected at a concentration greater than the indicated detection limit.
J= Estimated value due to limitations identitied during the quality control review.
B= Estimated detection limit due to blank contamination.

* Field duplicate sample.



TABLE 6-10
COLUMBUS MCKINNON CORPORATION
TONAWANDA FACILITY
GROUND WATER SAMPLE RESULTS

PARAMETER (1) MW-18 MW-1l MW-2S MW-2| MW-3 MW-4* [ MW-2| **
MAY 1990 | MAY 1991 [MAY 1990 MAY 1891 [MAY 1890| MAY 1891 |MAY 1990| MAY 1991 |MAY 1990 | MAY 1991 [MAY 1990 MAY 1991
JOTAL | JOTAL| FF | TOVAL |TOTAL| FF | TOTAL [TOTAL| FF | TOTAL |TOTAL| FF | TOTAL |TOTAL( FF | TOTAL | TOTAL| FF
PCBs (ug/l)
PCB-1254 2 <1.1 [<1.3] <1.0 | <1.1 |<1.0 40 <1.0 [<1.0| <1.0 | <1.0 |<1.0|] <1.0 | <1.0 |<1.0] <1.0 | <1.0 {<1.0
PCB-1242 <0.5 |<0.54|<0.63] <0.5 |[<0.55|<0.50] <0.5 |<0.50[<0.50 0.7 <0.50 |<0.50] <0.5 |<0.50([<0.50] <0.5 | <0.50|<0.50
VOLATILE
ORGANICS (ug/l)
Methylene Chloride <1.0 7.98 - <1.0 2.38 - <1.0 8.6B - <1.0 8.6B - <1.0 7.4B - <1.0 4.1B -
Chloroethane <1.0 | <5.2| - <1.0 | <5.2| - 3 <52 | - <10 | <6.2 | - <1.0 | <6.2 | - <10 | <5.2| -
1,1-Dichloroethane <1.0 |<0.70| - <1.0 | <070 - 3 2J - <1.0 |<0.70| - <1.0 |<0.70| - <1.0 }<0.70| -
cis-1,2-Dichloroethylene | <1.0 NA - <1.0 NA - 4 NA - <1.0 NA - <1.0 NA - <1.0 NA -
Tetrachlorosthylene <1.0 1.68 - <1.0 |058B| - 1 8.9J - <1.0 1.58 - <1.0 [0.85B| -~ <1.0 |059B| -
Trichloroethylene <1.0 <1.2 - <1.0 <1.2 - 4 12J - <1.0 <1.2 - <1.0 <1.2 - <1.0 <1.2 -
METALS (ug/l)
Cadmium 9 <5.0 1<5.0| <«1.0 <5.0 | <5.0 8 <5.0 [ <5.0| <«1.0 <5.0 | <5.0 1 <5.0 |<5.0] <1.0 <5.0 | <5.0
Chromium 50 14 <10 <50 | <10 {<10| 130 <10 [ <10| <5.0 | <10 (<10 8 <10 | <10| <5.0 | <10 <10
Nickel 90 <40 | <40 | <4.0 <40 | <40 410 88 82 <4.0 <40 | <40 | <4.0 <40 | <40 | <4.0 <40 | <40
Lead 150 22 |<3.0| <5.0 | <3.0 |<3.0] 240 <3.0 |<3.0| <5.0 | <3.0 |<3.0 20 <3.0 [<3.0| <5.0 | <3.0 |<3.0
NOTE:

1. Only those parameters are shown for which any value above laboratory detection limits was found.
< - Not detected at a concentration greater than the indicated method detection limit.

NA - Not analyzed
FF- Field Filtered

B- Estimated detection limit due to blank contamination.
J- Estimated value due to limitations identified during the quality control review.
* Field duplicate of MW-11 for MAY 1990.
** Field duplicate of MW-21 for MAY 1991,
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TABLE 6-11
COLUMBUS McKINNON CORP.

SUMMARY OF FIELD MEASUREMENT DURING GROUND WATER SAMPLING'”

Parameter Mi-15 M-11 MW-25 Mw-21 MW-3

May ‘90 May ‘91 May ‘90 May ‘91 May ‘90 May ‘81 May ‘S0 May ‘91 May ‘S0 May ‘91

pH (units) 7.27 7.41 6.85 7.06 7.06 7.23 6.87 7.54 7.07 7.31
Specific Conductivity 565 410 1300 800 1490 700 1275 940 1020 650
(umhos/cm) .
Temperature (°C) 11.3 10.2 12.4 11.7 11.6 12.6 12 17.3 9.6 10.1
Turbidity (NTU) >100 37 50 4.7 >100 33 34 4 >100 15
Visual Appearance Sheen Color, Clear Clear Silty Color, Clear Clear Silty Clear
noted; some some
silty floc floc
Water Level
(ft below TOR) 6.50 6.75 5.51 6.20 8.41 8.92 8.05 8.62 6.05 6.40
Free Product Level None None None None None None None None None None

NOTE (1): Sampling conducted Maj 18, 1990 and May 1-2, 1991.

1332-01-1



TABLE 6-12
COLUMBUS MCKINNON CORPORATION

TONAWANDA FACILTY

CREEK SEDIMENT SAMPLE RESULTS

PARAMETER DL(2) Creek Creek Creek Creek Creek Creek
Sediment #1 Sediment #2 Sediment #3 Sediment #4 Sediment #5 Sediment #6
PCB’S (mag/kq) (1)
PCB-1254 0.16 0.39 0.48 0.25 ND 41 2.6
METALS (mg/kq). ,
Cadmium 0.5 0.7 0.8 0.8 ND 1.4 1
Chromium 1.0 12 9 14 . 6.4 17 20
Nickel 2.0 11 8.9 11 5.3 26 17
Lead 2.5 47 29 67 23 59 68
PARAMETER DL(2) Creek . Creek Creek Creek Creek
Sediment #7 Sediment #8 Sediment #9 Sediment #10 Sediment #11*
PCB'S (mag/kq) (1)
PCB-1254 0.16 9 ND 9.3 1.5 0.27J
METALS (mg/kg)
Cadmium 0.5 0.6 0.6J 2.4 0.7 ND
Chromium 1.0 16 11 23 19 9.8
Nickel 2.0 20 9 23 14 7.2
Lead 2.5 130 38 50 77 . 34
NOTE:

1. Arochlor. 1254 was the only PCB detected.

2. Analytical Detection Limit A
ND - Not detected at a concentration greater than the indicated detection limit.
* Field duplicate of Creek Sediment #8
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6.3.1 Soil ,

Soil sample results for those parameters detected at a minimum of
one location are presented in Table 6-9. Analytical results for the soil
analyses were reported by Wadsworth Laboratory on a wet-weight basis, and
samp]e‘ moisture contents were not determined. Subsequently, at the
direction of NYSDEC, the analytical results (as reported by Wadsworth)
were adjusted to a dry weight basis uéing estimated moisture contents.
Analytical results are shown on an adjusted dry weight basis in parenthe-
ses on Table 6-9. '

The soil moisture contents were estimated based on measured moisture
contents that were determined on NYSDEC split samples. Moisture contents
of unsaturated fill during the May and August soil sampling events ranged
from 13 to 17% and 6 to 21%, respectively. Based on these results, all
samples collected from above the water table were conservatively assigned
a moisture content of 20%. Measured moisture contents from saturated
samples (NYSDEC splits) ranged from 34 to 41%. Therefore, all samples
collected from below the water table were assigned a moisture content of
40%. Appendix F provides a list of NYSDEC sample numbers and moisture
determination results; and a listing of the assigned moisture contents for
each RI soil/fill sample.

- Historic data are assumed to have been reported on a dry weight
basis although the reporting basis is not documented on the historic
laboratory analytical reports. All concentrations of contaminants in
soil/fill samples discussed in Sections 6.3.1.1 to 6.3.1.3 are on an
adjusted dry weight basis.

A discussion of the character of contamination found at the site is
presented below. For the purpose of the soil results discussion, the site
has been segregated into the following areas (see Plates 4, 5, and 6): '

e North Area - north of the office;

e Central Area - the area now covered by plastic sheeting, which
includes the alleged former waste oil disposal area; and

e South Area - Conrail property, between the railroad embankment
and Ellicott Creek.

1332-01-1 . ' 6-7
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A summary of historic and present RI soil sampling results for each
of these areas is presented on Tables 6-13 through 6-15. Plates 4, 5, 6,
and 7 have been prepared to schematically depict the spatial distribution
and relative concentration of metals and PCBs detected within the
soil/fill of the study area. Plate 4 maps the distribution of total PCBs
in surficial soil of the study area where the surficial soil is defined as
the 0-2 foot sampling interval. Historic PCB surficial soil data is also
included on Plate 4. The historic sampling locations designated "BH" were
not surveyed at the time of sampling; therefore, those locations are
approximate. ' '

Plate 5 presents the vertical distribution of total PCBs in
subsurface soils (0-2’included) as determined from the RI sampling
program. The Jlocations of historic PCB sampling locations are also
presented on Plate 5, but the vertical distribution of total PCBs at
historic sampling locations is shown on Plate 6. Historic and RI PCB
sampling results are shown on separate plates for clarity of presentation.

Plate 7 presents the vertical distribution of total metals (sum of
total cadmium, chromium, nickel, and lead) in subsurface soils (0-2’
interval included). |

6.3.1.1 North Area

Soil borings SB1-SB24, BH36-BH49, and BH58-BH63 were completed
within the North Area. Soil samples were collected from these boring
locations both at the surface (0 to 2 feet) and at depth (to a maximum of
16 feet). The magnitude of contamination found in this area was the
lowest of the three areas investigated. '

Halogenated Volatile Organics - Some soil samples collected in this
area exhibited an oil sheen, an organic odor, and/or total organic vapor
concentrations up to 2.5 ppm (see Table 6-7). Three samples collected
from this area [SB90-14 (8-10'); SB90-15 (8-10'); and SB90-20 (10-12')]
were submitted for analysis of halogenated volatile organics (HVOCs) based

upon visual evidence of contamination (i.e., o0il sheen). However, no
HVOCs were detected in any of these samples. '

1332-01-1 6-8
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SUMMARY OF SOIL CONTAMINANT CHARACTERIZATION RESULTS FOR NORTH AREA

TABLE 6-13

COLUMBUS McKINNON CORPORATION

4

averaged prior to computing the North Area Averages.
(6) Historic data was reported on a dry weight basis; present RI data was reported on a wet

weight basis and recalculated to a dry weight basis using the methods as described in

Section 6.3.1.. '

NUMBER OF
DEPTH OCCURRENCES/ ADJUSTED DRY WEIGHT BASIS’®
INTERVAL NUMBER OF
PARAMETER (FEET) ANALYSES Concentration . Avera?e
Range Conc .
(ppm) (ppm)
Total PCBs“"? 0-2 21/30 Cp.36=—125- 20
4-8 9/31 0.32 - 16 1.5
8-16 2/9 1.8 - 33 4.0 (0.37)
)
Cadmium ° 0-2 9/10 0.63 - 7.9 4.0
4-8 8/31 1.3 - 233® 9.5 (2.0)
8-16 0/10 : ND <0.5
Chromium 0-2 10/10 6.5 - 300 - 65 (39)
4-8 31/31 7.7 - 200% 32 (20)
8-16 8/9 7.7 - 35 17
Nickel 0-2 10/10 9.3 - 96 36
: 4-8 . 31/31 6.0 - 4179 48 (27)
8-16 9/9 12 - 38 23
Lead 0-2 10/10 16 - 1200® 215 (105)
4-8 31/31 4.8 - 1100 75 (41)
8-16 9/9 7.3 - 90 19 (11)
NOTES
(1) Includes both historic and present RI data
(2) Only Arochlor 1254 detected.
(3) Qutlier value .
(4) Average computed without outlier value is in parentheses.
(5) Nondetections were averaged at the applicable detection 1imit and duplicate analyses were

1332-01-1
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SUMMARY OF SOIL CONTAMINANT CHARACTERIZATION RESULTS FOR CENTRAL AREA

TABLE 6-14

COLUMBUS McKINNON CORPORATION

) Includes both historic and present RI data
) Only Arochlor 1254 detected.

3) Outlier value
)
)

Average computed without outlier value is in parentheses.
Nondetections were averaged at the applicable detection 1imit and duplicate analyses were
averaged prior to computing the Central Area Averages.
(6) Historic data was reported on a dry weight basis; present RI data was reported on a wet
weight basis and recalculated to a dry weight basis using the methods described in

Section 6.3.1.

NUMBER OF '
DEPTH OCCURRENCES/ ADJUSTED ORY WEIGHT BASIS
PARAMETER ”(‘;Egl)‘L NAleABLEYRSEOSF Concentration Average
Range Conc.*®
(ppm) {ppm)
Total PCcBs"™? 0-2 46/46 0.22 - 2220 249 (205)
2-4 21/21 0.17 - 934 155
4-8 39/43 0.04 - 153 23
8-16 3/15 0.30 - 5.0 0.52
Cadmium'” 0-2 10/12 1.1 - 28 10
2-4 3/4 5.6 - 31 vP4
4-8 14/22 1.4 - 45 7.7
8-16 3/17 1.0 - 2.3 0.84
Chromi um*"” 0-2 12/12 14 - 351 139
2-4 4/4 29 - 154 101
4-8 22/22 7.2 - 375 98
8-16 17/17 4.4 - 18 12
Nickel®" 0-2 12/12 19 - 1038 310
2-4 4/4 194 - 614 411
4-8 22/22 15 - 925 250
8-16 17/17 11 - 30 20
Lead"” 0-2 12/12 19 - 6750® 1017 (496)
2-4 4/4 35 - 2638 1357
4-8 22/22 5.9 - 2250 434
8-16 16/17 5.2 - 233?® 24 (11)
NOTES

1332-01-1
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TABLE 6-15
COLUMBUS McKINNON CORPORATION
SUMMARY OF SOIL CONTAHINANT CHARACTERIZATION RESULTS FOR SOUTH AREA
NUMBER OF
DEPTH OCCURRENCES/ ADJUSTED DRY WEIGHT BASIS'®
INTERVAL NUMBER OF
PARAMETER (FEET) ANALYSES Concentration Average
. Range Conc.
(ppm) {ppm)
Total PCBs""? 0-2 18/21 0.63 - 427¥ 51 (32)
4-8 7/10 0.45 - 4.8 1.7
8-16 1/11 ND - 287 2.7 (ND)
Cadmium 0-2 7/7 1.9 - 114 48
4-8 10/10 0.8 - 45 13
8-16 1/11 ND - 1.3 0.60
Chromium 0-2 7/7 59 - 688 391
4-8 10/10 26 - 457 244
8-16 11/11 11 - 1657 30 (16)
Nickel 0-2 7/7 75 - 1250 692
4-8 10/10 56 - 2750 602 (364)
8-16 11/11 20 - 1267 136 (23)
Lead 0-2 7/7 313 - 16,250® 5020 (3148)
4-8 10/10° 0.6 - 3750 1826
8-16 11/11 3 - 217® 41 - (8.6)
NOTES
(1) Includes both historic and present RI data
(2} Only Arochlor 1254 detected.
(3) Outlier value
(4) Average computed without outlier value is in .parentheses.
(5) Nondetections were averaged at the applicable detection 1imit and duplicate analyses were
averaged prior to computing the South Area ‘Averages.
(6) Historic data was reported on a dry weight basis; present RI data was reported on a wet
weight basis and recalculated to a dry weight basis using the methods as described in
Section 6.3.1.
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PCBs - PCB contamination in the North Area occurs principally in
surficial soil/fill (i.e., 0-2 feet). As indicated on Table 6-13, the
concentration of PCBs (i.e., Arochlor 1254) in surficial soil/fill in this
area ranged from 0.36-125 ppm, with an average of 20 ppm. Five of 31
surficial soil samples collected in this area exhibited a PCB concentra-
tion of greater than 50 ppm. In contrast, none of the 43 samples
collected at depth (i.e., 4-16 feet) in this area contained PCB greater
than 50 ppm and only four (4) of these samples contained greater than
10 ppm PCB.

The horizontal limit of PCB contamination is defined by soil boring
locations SB90-8 and SB90-9. These soil borings are located on the
northwest side of the study area in the narrow access corridor between
Ellicott Creek and the CM office/manufacturing building. As shown on
Plates 4 and 5, this horizontal 1imit was verified by the analysis of 18
samples collected at depths of 0-8 feet from 7 borings made further up the
narrow corridor. With a single exception [1.5 ppm PCB at SB90-4
(0-2 feet)], the concentration of PCB in_these soil/fill samples was
substantially less than 1 ppm (i.e., <0.16-0.48 ppm PCB).

Metals - Like PCBs, the highest concentrations of metals generally
occurred within the surficial soil/fill (see Table 6-13). However, based
upon the natural soil concentrations given in Table 6-16, the surficial
soil/fill concentration of cadmium in the North Area is elevated above the
mean background values by a factor of 2.0; chromium by a factor of 20;
nickel by a factor of 4; and lead by a factor of 28.

The elevated concentrations of metals are associated principally

with the fill material. However, as indicated on Plate 7, the horizontal

distribution of metals within the fill is quite variable and does not
exhibit any discernable pattern with respect to spatial distribution. The
metal concentrations in the natural soils underlying the fill within the
North Area were not elevated above expected values as given in Table 6-16.

While the source of the metals within the fi1l is not known, it is
notable that metal filings occur throughout the fill based upon borehole
logging observations. '
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TABLE 6-16
COLUMBUS McKINNON CORP.
CONCENTRATION OF METALS IN NATURAL SoILs‘Y

(mg/kg)

METAL COMMON RANGE'! MEAN(D) MW-3(2)
cd 1.0 - 4.0 3.3 1.0
Cr 8.0 - 20.0 15 20
Ni 20.0 - 30.0 23 23
Pb 20.0 - 100.0 43 22

=
—
m

(1) Background concentrations in undisturbed soil from four (4)
locations not affected by waste disposal sites in the
Tonawanda, NY area. Source: USEPA (1985c).

(2) From Table 6-9, adjdsted dry weight basis.
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6.3.1.2 Central Area

Soil borings SB25-SB38, BH1-BH29, and Bl1-Bl12 were completed within
the Central Area. The magnitude of contamination found in this area was
the highest of the three areas investigated.

Halogenated Volatile Organics - No volatile organic compounds were
detected in the surficial soil samples collected in this area. However,

trace concentrations of HVOCs (most notably dichlorobenzenes) were
detected at depth (i.e., 4-8 feet) at sample locations SB26, SB30, SB33,
SB36, and SB37. Of these locations, only SB36 and SB37 are located within
the area of the alleged former waste oil disposal area. No other specific
pattern of HVOC occurrence was evident.

The magnitude of HVOCs detected in the subsurface soil was
relatively low, with a single exception. The concentrations detected in
soil/fill at SB26, SB30, SB36, and SB37 ranged from 0.003-0.38 ppm. Total
organic vapor readings of 70-200 ppm were observed using an HNu (equipped
with a 10.2 eV lamp) in soil/fill samples collected at SB26 (4-6 feet) and
SB37 (6-10 feet). Soil/fill samples collected at SB33 exhibited the
highest concentration of HVOC (1,2-dichlorobenzene, 6.2 ppm at 4’ to 6’,
and 45 ppm at 6’ to 8’) detected within the study area during the present
RI. This sampling location is immediately adjacent to the CM manufactur-
ing building just upslope of the alleged former waste oil disposal area.

PCBs - As shown on Plates 4, 5, and 6, PCB contamination in the
Central Area occurs both in surficial .soil/fill and at depth. As
indicated on Table 6-14, the concentration of PCBs (i.e., Arochlor 1254)
in surficial soil/fill (i.e., 0-2 feet) ranged from 0.22-2220 ppm. The
very high value of 2220 ppm is anomalous and could not be reproduced by
additional samples collected at BH28 by AES (J. Dicky, Pers. Com.) where
the initial sample analytically determined to contain this concentration
of PCB was obtained. Nevertheless, the concentration of PCB in the
surficial soil/fill was greater than 50 ppm at 29 of 46 sampling locations
within the Central Area. The average concentration was 249 ppm.

The 1ocatioﬁ of the alleged former waste o0il disposal area is
approximately defined by the historic sampling locations shown on Plate 6.
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A comparison of subsurface PCB data on Plates 5 and 6 shows that PCB
contamination at depth occurs predominantly within the area of the alleged
former waste oil disposal pit. The historic subsurface sampling locations
shown on Plate 6 are the only locations within the entire study area which
exhibit PCB concentrations greater than 50 ppm at depths below the 0 to
2-foot interval. However, of the 47 historic samples obtained from below
0-2 feet, 32 samples contained less than 10 ppm PCB.

As indicated on Plate 5, the PCB contamination at depth occurs
principally within the fi1l. With the exception of three (3) locations
where the fill is thin (less than 2.2 feet at SB26, SB32, and SB33), no
PCB concentration greater than 5 ppm was detected in the native soil
underlying the fill in the Central Area. Native soil underlying the fill
within the alleged waste o0il disposal area sampled at Tlocation BS,
exhibited a PCB concentration of less than 1 ppm.

Metals - Consistent with the vertical distribution of PCBs and
metals in the North Area and PCBs in the Central Area, the highest
concentration of metals in the Central Area also occurred within the
surficial soil/fill (i.e., 0-2 feet). The concentrations of metals (Cd,
Cr, Ni, Pb) also diminish with increasing depth through the fill and into
the underlying native soil. Comparison of the data presented in
Table 6-14 with the naturally occurring concentrations of metals found in
soils, given in Table 6-16, indicates the concentrations of cadmium,
chromium, nickel and lead are elevated within the fill of the Central
Area. Most notable are nickel and lead which are present in the fill at
concentrations 50-150 times above the mean natural background. The
vertical extent of these elevated concentrations again appears to be
limited by the depth of the fill as the metal concentrations of the
natural soil underlying the fill are not elevated based upon the data
given in Table 6-16.

6.3.1.3 South Area (Conrail Property)

Soil borings SB39-SB48, BH30-BH35, and BH50-BH57 were completed
within the South Area. PCB 1254 and elevated concentrations of metals
were found in this area; however, essentially no HVOC contamination was

detected.
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Halogenated Volatile Organics - Using the photoionization detector,
total organic vapor readings of 50 to 200 ppm were obtained from samples
collected at SB40 (4-6 feét) and SB41 (8-12 feet). However, the only
HVOCs detected in the South Area were 0.004 ppm of trichloroethylene and
0.005 ppm of 1,2-dichloroethylene at SB42 (4-6 feet).

PCBs - Similar to the North Area, the PCB contamination in the South
Area occurs principally within the surficial soil/fill (i.e., 0-2 feet).

~As summarized on Table 6-15, the concentration of PCBs (Arochlor 1254) in

the surficial soil/fill range from 0.63-427 ppm and average 51 ppm. This
average is skewed by 5 of 21 surficial soil samples collected in this area
which contained greater than 50 ppm PCB. Of the other 16 samples, 15
samples contained less than 10 ppm PCB. Likewise, only one (1) of 21
samples collected at depth (4-16 feet) in the South Area exhibited a PCB
concentration greater than 10 ppm [i.e., 28 ppm at SB41 (8-10 feet)].

No distinct pattern of PCB contamination was evident with respect to
spatial distribution. However, the vertical extent of PCB contamination,
as in the other two areas, is limited to the depth of the fill.

Metals - Elevated concentrations of metals (i.e., Cd, Cr, Ni, Pb)
are present in the fill of the South Area. As illustrated on Plate 6, -
these metals are distributed throughout the fill. However, the concentra-
tions of these metals in the native soil which underlies the fill are not

elevated above expected values as given in Table 6-16.

Based upon a comparison of the analytical data summarized in
Table 6-15 with the naturally occurring concentrations of metals in soils
given in Table 6-16, it is evident that each of the four (4) metals of
interest is elevated within the fill. The magnitude of elevation varies
from 35 to 370, with lead being the metal most elevated above the mean
naturally occurring concentration. The concentration of lead in the South
Area is the highest of the three areas investigated. Again, the source of
these metals is unknown, but metal filings were observed in the split-
spoon samples during borehole logging activities.
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6.3.2 Ground Water

The ground water monitoring results for those parameters detected at
a minimum of one location are summarized in Table 6-10. Field measure-
ments are summarized in Table 6-11. One (1) hydrogeologic unit, the
shallow unconfined water-bearing zone, was monitored at the Columbus
McKinnon Site (see Section 4.4). - The monitoring interval of each well
installed within this zone is summarized as follows:

e Straddling the Water Table:
MW1S
MW2S
MW3

o« Base of Shallow Water-Bearing Zone:
MW1I
MW21

Well cluster MW-2 is immediately adjacent to the reported location of the
alleged former waste oil disposal area. Well cluster MW-1 is also within
the study area, but is somewhat removed from the alleged former waste o0il
disposal area in a cross-gradient direction. Well MW-3 is a background
well Tocated upgradient of the study area.

Ground water data obtained from the May 1990 sampling event for
wells MW-1S, MW-2S, and MW-3 is considered to be biased due to the
presence of a substantial amount of sediment in the samples (see’
Section 4.2.5). These wells exhibited the highest concentrations of
contaminants (PCBs, metals), but also exhibited the highest turbidity (see
Tables 6-10 and 6-11). It is noted that shallow wells MW-1S and MW-2S are
screened opposite fill material, therefore contaminants in the turbid
samples are most likely absorbed onto fill material which has entered the
well. In comparison, samples collected from wells MW1I and MW2I exhibited
much lower turbidity (see Table 6-11) and contaminant concentrations (see
Table 6-10). Consequently, the true (dissolved) concentration of
contaminants in the shallow ground water cannot be determined from the May
1990 ground water sampling results. '

After discussion and agreement with NYSDEC, all ground water
monitoring wells were resampled in May 1991 using procedures designed to
better define the character (i.e., dissolved or particulate) and source of
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any contaminants present in the well. Two (2) measures were taken during
the May 1991 sampling event to resolve questions due to sample turbidity:
a) purging was performed at the natural recovery rate of the well to
minimize sample turbidity; and b) both total and field-filtered samples
were submitted for the analysis of PCBs and metals.

Observations of the physical character of the ground water éamp]es
collected in May 1991 are summarized below and are discussed in detail in
Appendix G. The burging and samp]ing procedure that was utilized
succeeded in producing ground water samples that were visually free of
sediment and with a sample turbidity less than 50 NTU (see Table 6-11).
Therefore, it is not expected that contaminated soil/fill material would
have influenced the May 1991 sampling results. However, the samples from
shallow wells MW-1S, MW-2S exhibited an orange-red precipitate or floc.
As discussed in Appendix G, sampling was performed immediately following
well purging to minimize any potential bias in the sampling results due to
the formation of precipitate. Nevertheless, a color was'present in all
samples from MW-1S and MW-2S. This color disappeared during filtration,
therefore, the color was most likely due to a fine precipitate greater
than 0.45 um in size.

Well Cluster MW-1 - No contaminants were detected in the ground
water samples from MW1I during either of the two sampling rounds.
However, during May 1990 Arochlor 1254 was detected at 2 ppb in samples
collected from MWIS and metals were detected at concentrations substan-
tially greater than background (MW-3). No PCBs and substantially lower
metals were detected in MW-1S during the May 1991 event.

Well Cluster MW-2 - There were no contaminants detected in the

ground water samples from MW2I, with the single exception of a low
concentration of Arochlor 1242 (0.7 ppb). This result is anomalous since
the 1242 isomer was not detected in any other soil or ground water sample.

Samples collected from MW2S during May 1990 contained high
concentrations of contaminants. Arochlor 1254 was detected at 40 ppb.
However, no PCBs were detected during the May 1991 resampiing of MW-2S,
which exhibited a lower sample turbidity. Ground water collected from this
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well in May 1990 also exhibited total metals concentrations substantially
greater than background (MW-3). However, these results are suspect due to
the high turbidity in the ground water samples, as discussed above. Only
nickel, which was present in both the filtered and total fractions, was .
detected in samples collected from MW-2S during May 1991. Low concentra-
tions (1 ppb - 125

ppb) of 1,1-dichloroethane and trichloroethylene were detected in samples
collected during both sampling events. ' '

Backqround Well MW-3 - The upgradient background well, MW3,
exhibited only low concentrations of metals (see Table 6-10).

Discussion

A comparison of May 1990 and May 1991 ground water sampling results
shows that substantially lower concentrations of PCBs and metals were
present in the May 1991 ground water samples. The most likely explanation
for the observed difference is the absence of soil/fill particles in the
May 1991 samples (e.g., lower sample turbidity).

The orange-red floc observed in the samples from MW-1S and MW-2S was
most likely caused by the precipitation of iron and/or manganese from the
ground water. Precipitation is caused by changes in the reduction/
oxidation potential which occurs as ground water comes into contact with
air in the well bore. Heavy metals can be co-precipitated from solution
by iron and manganesé precipitates. Removal of the precipitates by
flocculation and settling to the base of the well, or by sample filtration
would also effectively reduce the concentration of metals dissolved in the
well water. The removal of this precipitate potentially could have biased
the field-filtered sampling results for MW-1S and MW-2S due to adsorption
of dissolved metals onto the precipitate. However, the sampling results
presented in Table 6-10 do not indicate any such bias, since the total and
field-filtered metal concentrations are nearly identical. As discussed in
Appendix G (Section 2.0), the ground water samples collected for analysis
of total metals represent ground water which experienced a minimal
residence time in the well. Based on these observations, the potential
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influence of the co-precipitation effect on the metal sampling results
appears to be minimal.

6.3.3 Creek Sediments

The results of analysis of sediments collected from the bed of
Ellicott Creek offshore of the Columbus McKinnon site for those parameters
detected at a minimum of one location are presented in Table 6-11. Sample
locations and PCB results are shown on Plate 4.

During the present RI, Arochlor 1254 was detected at 41 ppm in the
sample collected from Station 5 just offshore of the alleged former waste
oil disposal area. PCB was detected at concentrations less than 10 ppm at
all other sediment sampling stations. The range of metal contaminants
detected in Ellicott Creek sediment samples is as follows:

Location of

Highest :
Concentration
Lead 23-130 ppm #7
Chromium 6.4 - 23 ppm _#9
Nickel 5.3 - 26 ppm #5
Cadmium ND - 2.4 ppm #9

Concentrations of metals and PCB (Arochlor 1254) at locations 5, 6,
7, 9, and 10 were elevated with respect to upstream sampling locations
(€CS-3/CS-4) and downstream locations (CS-1/CS-2). As shown on Plate 1,
these sampling stations are located adjacent to the alleged former waste
0oil disposal area and to the Conrail Area where the greatest concentration
of these same contaminants were detected in the soil/fill. A comparison
of average contaminant levels from upstream, near site, and downstream
locations is presented in Table 6-17.

- Historic data for PCB in Ellicott Creek sediment is presented on
Plate 4. This data indicates that the magnitude of PCB‘(i.e., Arochlor
1254) concentrations determined from previous sampling was higher than the
present RI sampling results. However, the spatial distribution of PCB in
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TABLE 6-17

COLUMBUS McKINNON CORP.

AVERAGE CONTAMINANT CONCENTRATIONS (mg/Kg) IN CREEK SEDIMENT

(1)

(2)

(3)

(1) Samples CS-1 and CS-2.
(2) Samples CS-5, CS-6, CS-7 CS-9, CS-10.
(3) Samples CS-3 and CS-4.

CS-8 was not averaged.

Parameter Downstream Near Site Upstream

Average N Average N Average N
PCBs .44 2 14.6 5 .25 1
Cadmium .8 2 1.2 5 .8 1
Chromium 10.5 2 19 5 10.2 2
Nickel 10 2 20 5 . 8.2 2
Lead 38 2 77 5 45 2
NOTES:
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Ellicott Creek sediment observed during previous investigations was very
similar to that determined during the present RI.

6.3.4 Summary of Sampling Results

Soil/Fill

Based on the available data, PCB contamination across the study area
occurs principally in the surficial soil/fill (i.e., 0-2 feet).
Occurrences of PCB contamination below the 0-2 foot interval at concentra-
tions greater than 10 ppm PCB occur locally in the North and South Areas,
but no spatial pattern of PCB contamination at depth is evident. Within
the Central Area, PCB contamination at depth occurs principally in the
vicinity of the alleged former waste oil disposal area. Native soil
underlying fill material is locally contaminated with PCBs at concentra-
tions greater than 10 ppm PCB in areas where the fill is thin.

Heavy metals (cadmium, chromium, nickel, and lead) are present at
elevated concentrations throughout the fill material. Average metal
concentrations in fill in the South Area (Conrail property) are a factor
of two to four times higher than the concentrations in fill on the CM
property. The concentrations of metals in the native soil underlying the
fill are not elevated above expected levels.

Metals occurring in the fill appear to be indigenous to the fill and
present in a metallic state. This mode of occurrence is indicated by the
following observations:

1) The metals occur at elevated concentrations throughout the
' fill;

2) Boring observations from 1979-1981 (B-series) and from the RI
borings documented the presence of metallic material (filings
and discrete metallic waste) in the fill; and

3) Leachability testing conducted by ACTS Testing Labs in 1979
(results are presented in Appendix E) indicated that the metals
are not leachable from the fill material based on the laborato-
ry methodology used.

4) - May 1991 ground water sampling results indicate that the metals
concentrations are very low to less than detectable, which
indicates that the metals in the fill are not highly mobile
(i.e. leachable).

1332-01-1 6-17



~and much lower concentrations of metals.

1332-01-1

PR

Based on the above observations it appears that the source of the
PCBs (i.e., alleged waste o0il disposal) was different from the source of
the metals (i.e., indigenous to the fill material br

Volatile organic contamination occurs locall
near the CM building.

evident.

ought to the site).

Y in the Central Area
No other specific pattern of HVOC occurrence was .

Ground Water

————————

Ground water collected from shallow wells in

the study area in May
1990 exhibited elevated PCB and- metal

concentrations; however, the
occurrence of sediment in the ground water samples most likely biased the

May 1990 ground water sampling results. This observation (of bias) is

supported by the results of analysis of samples collected during May 199].
These samples were relatively sediment-free and Tikewise contained no PCBs

Creek Sediment

The magnitude of Total PCB éoncentrations determined from RI creek
sediment sampling was 1ower than historic creek sed
However, the spatial distribution of PCB

observed during the RI was very similar to tha
investigations.

iment sampling results.
in Ellicott Creek sediment
t determined during previous
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7.0 CONTAMINANT MIGRATION

The results of the sampling and analysis of stream sediments
collected from Ellicott Creek in the vicinity of the Columbus McKinnon/
Conrail properties reveal the presence of PCB and metal (Cd, Cr, Ni, Pb)
contamination. Prior to this RI, mechanical erosion of contaminated
soil/fill was suspected to be the mechanism of contaminant transport from
the Study Area into Ellicott Creek. One objective of the RI was to assess
the degree of off—site.migration occurring by this mechanism as well as
other potential pathways (e.g. ground water transport). The results of
this assessment are presented in this Section. These results provide a
basis for a risk assessment (Section 8.0) as well as for evaluation of the
relative effectiveness of alternative remedial measures that will be
considered during the subsequent Feasibility Study.

7.1  CONTAMINANT PATHWAYS

Any waste oil that may have been previously disposed of in the Study

- Area, and any contaminants in the waste o0il or in the fill material, most

likely partitioned between solid phase particles (by sorption onto fill
material and the aquifer matfix) and into water (by dissolution). Much of
the petroleum-based waste oil 1likely existed in a state of residual
saturation while some waste oil may have migrated downward as a non-
aqueous phase liquid (NAPL). Partitioning of the oil between solid,
dissolved, and immiscible phases is controlled by the physical and
chemical properties of the waste material and environmental conditions.

Based upon the waste disposal method allegedly practiced within the
study area (i.e., disposal of waste 0ils and solvents into a shallow waste
pit), the following potential pathways for off-site migration of
contaminants have been identified:

o overland runoff and mechanical transport of contaminated soil/
fill material into Ellicott Creek;

o mechanical erosion of the stream bank along the periphery of

the study area resulting in the release of contaminated fill
material to Ellicott Creek;
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» release of solubilized waste constituents to ground water
within the shallow overburden; and

e migration of nonaqueous phase Tiquid along the water table
and/or confining unit interfaces.

Each of these potential pathways is discussed below.
7.2  ASSESSMENT METHODOLOGY

7.2.1 Erosion Pathway

Erosion of contaminated soils or fill from the site can occur by
sheet and rill erosion due to runoff or by mechanical erosion of the
stream bank by stream scour.

7.2.1.1 Soil Loss Due To Surface Runoff/Mechanical Transport

The Toss of soil by sheet and rill erosion has been estimated by use
of the Universal Soil Loss Equation as developed by the US Department of
Agriculture and summarized in USEPA (1985). Major assumptions used in
these calculations included:

* no soil loss occurs on the alleged former waste oi) disposal

area due to the plastic sheeting that covers the site surface;
and

» the surficial, vegetated fill material contains 2% organics.

Areas of the site surface having a common slope of approximately 5% were
subdivided into three (3) subareas on the basis of vegetative cover and
slope length. These areas are well vegetated with either a grassy 1awn or
trees with a dense underbrush.

Areas along the creek having a common slope of approximately 50%
were subdivided into areas north and south of a creek bank stabilization
broject completed by Columbus McKinnon in November 1990 as an Interim
Remedial Measure (IRM). This project included the installation of an
erosion control fabric and rip-rap on the creek bank along the alleged
former waste 0i1 disposal area (see Malcolm Pirnie, February, 1990). The
erosion control fabric was installed to control erosion due to runoff from
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that portion of the site covefed with plastic sheeting. Riprap was
installed to control mechanical erosion of the stream bank.

Soil Toss was calculated for both remediated and prior unremediated
conditions along the area of the creek bank stabilized by the IRM. Soil
loss was calculated to establish the benefit of the IRM creek bank
stabilization. The IRM creek bank area in the prior ‘unremediated
condition was assumed to be unvegetated and covered with stone, but to
have no erosion control fabric.

Figure 7-1 illustrates the manner in which the study area was
segregated into designated areas for soil loss calculation purposes.
Table 7-1 summarizes the square footage of each subarea.

Contaminant loadings to Ellicott Creek via erosion due to runoff
were calculated using the soil loss calculations presented in Appendix C2
and soil/fill contaminant concentration data presented in Section 6.0.
The RI concentration data. were on an adjusted dry weight basis (see
Section 6.3.1). Considerations made in performing the loading calcula-
tions include:

o for surficial soils/fill with 5% slopes, both historic and RI
concentration data from the 0-2 foot interval were used;

o for creek bank soil/fill with 50% slopes, both historic and RI
concentration data from below 0-2 feet at locations on the
perimeter of the site were used. Perimeter sampling locations
used to determine average concentrations are listed in
Appendix C3;

e concentration averages are arithmetic averages of all analyses.
Non-detections were conservatively averaged at the reported
detection limit; and

e« loading calculations were made for total PCBs, total cadmium,
total chromium, total nickel, and total lead. Volatile organics
in soil were not detected at concentrations high enough to
warrant consideration.

e Arochlor 1254 is the only PCB isomer that has been analytically
verified to be present in study area soils, except for one
detection of Arochlor 1260 slightly above the detection limit.
Therefore, total PCBs is defined .as Aroclor 1254 only.
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TABLE 7-1

COLUMBUS McKINNON. CORP.
SOIL LOSS SUMMARY

Area Description Areza ) Unit Soil Loss
’ (ft%)
(1bs/ft*/yr) (in/yr)®”

Site Surface Areas:

North Area A 155 x 25 1.02 0.10

North Area B 45 x 60 2.47 "0.24

Central Area® 140 x 60 1.03 0.10

Conrail Property 65 x 90 x % 0.57 .0.06
Creek Bank Areas:

North Area Bank 200 x 5 23.6 2.3

IRM Area Bank'” 165 x 10 23.6 2.3

Conrail Property Bank 75 x 10 23.6 ' 2.3
NOTES:

(1) Assumes 125 1bs/ft? )
(2) Assumes Central Area is open and not covered with plastic sheeting.
(3) Soil loss under conditions existing prior to IRM improvement.
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©7.2.1.2 Soil Loss Due To Stream Scour

Insufficient information exists to allow
the rate of potential soil loss along the creek bank due to stream
erosion. Aerial photography to the appropriate scale, which could be used
to estimate erosion over the period of the photographic record, .could not
be located. However, it should be noted that the study area is located on
an inside curve of Ellicott Creek and therefore the bank adjacent to the
study area is Tess subject to stream erosion than is the south bank. Since
no means for estimating erosion rates due to strea
contaminant loadings via this pathway were not ass

an accurate estimation of

M scour was available,
essed.

7.2.2 'Ground Water

Contaminant loadings to Ellicott Creek vi
from the study area were estimated usin
calculated in Section 4.4 and concentration
event presented in Section 6.0.
of these calculations include:

a the ground water pathway
g the ground water discharge
data for the May 1991 sampling
Considerations made in the performance

* only water in the shallow water bearin

g zone is contributing
contaminants to Ellicott Creek; .

e loading calculations were made for total PCBs,

total chromium, total nickel, total lead
organics.

total cadmium, |
, and‘total volatile

Concentrations in ground water determined from MW-1S/MW-11
2S/MW-21 were utilized to determine average concentrations o
(see Table 7-2).  Analytical results reported as "
averaged at the analytical detection limit.

using an estimated ground water discharge of 404

an average hydraulic gradient determined from
ground water levels.

» and from MW-
f contaminants
not detected" Qere
Loadings were calculated
ft3/day which is based on
periods of high and low

7.2.3 Immiscible Phase Flow Pathway

Waste oils with low solubility in water may potentially migrate as
a non-aqueous phase liquid. Movement of a liquid waste Phase (NAPL) is

controlled by physical characteristics of the waste liquid, and of the
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TABLE 7-2
COLUMBUS McKINNON CORP.
GROUND WATER LOADING

(1) Average of May 1991 ground sampling results
MW-2S, and MW-2I. :

the analytical detection limit.

(3) Sample Calculation for Nickel:

. Average .
. Parameter COncentration('z’ Load to Creek(”
(ug/1) (kg/yr)
Total PCBs <1.0 <0.004
Total Volatile Organics 14 .06
Cadmium :
<5.0 <.02
Chromium
10 .04
Nickel
52 .22
Lead
7.8 .03
NOTES

?

for MW-1S, MW-1I

(2) Analytical results reported as not detected were averaged at

52 ug x 28.3 _L_x 404 ft° x 10 Kg x 365 day = .22 Kg
L ft¥ day ug yr yr
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aquifer matrix. The characteristics of any previously disposed waste 071
are unknown; however, depending on its density with respect to ground
water, the 0il could potentially have migrated through the shallow aquifer
to the top of the underlying confining layer (ti]f sequence); or it could
potentially have floated on the water table. By virtue of the screen
positioning (eg. across the water table and immediately above the till),
the monitoring wells installed during the RI were designed to detect the
presence of any free-phase NAPL either lighter or heavier than water. The
observation of 0ily sheens, and tarry material in split- spoon samples
(Table 6-7) suggested the presence of residual NAPL. However, no free-
phase NAPL was observed either in wells installed during the RI or during
previous investigations. This indicates that the oily material observed
in the fill is present in a state of residual saturation and is immobile
‘under existing conditions. Consequently, it appears that under presently
existing conditions, the 0ily material observed within the fill during
this RI potentially contributes to the off-site migration of contaminants

only via the mechanical erosion (sorbed onto fill material) and/or ground
water (solubilized constituents) pathways.

7.2.4 Underground Utilities Pathway A
The existing utility line, which routes roof drainage‘across the
Central Area and would provide potentia]_ pathways for contaminant

migration was inspected and found to be free of residual oil. No
contamination was observed.

7.3 CONTAMINANT LOADING

7.3.1 Soil Loss lLoading

The Universal Soil Loss Equation is a predictive tool for estimating
the potential for soil loss due to sheet and rill erosion. Soil loss
Quantities estimated for each subarea using the USLE are presented in
Table 7-1. So0il loss calculations are presented in Appendix C2. These
values should not be considered absolute, but they do provide an
indication of the amount of potentially contaminated soi] or fill being
Tost to Ellicott Creek as a result of erosion. As shown in Table 7-1,
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estimated soil/fill loss is occurring from the stud
rate of 0.1 to 0.24 inches per year.
for a vegetated surface with moderate slope. Creek bank areas are Josing
soil at an estimated rate of 2.3 inches per year.
conservatively high, since
23 inches in 10 years.

This rate is considered
it implies a retreat of the creek bank of

There is no evidence of erosion of this magnitude
along the Columbus McKinnon/Conrail property;

however, it is reasonable to
suspect that fill material is being lost to th

e creek at some lesser rate.
Calculated contaminant lToadings to Ellicott Creek using the soil

loss rates in Table 7-1 and average contaminant concentrations presented
in Appendix C4 are summarized in Table 7-3. Based on all of the available
data gathered to date, the yearly contaminant Toad to Ellicott Creek due
to soil loss from the study area under presen
the IRM and the temporary plastic sheeting

13.3 Kg/yr for the four metals of interest
for PCBs. f

tly existing conditions (with
in place) is approximately
» and approximately 0.19 Kg/yr

7.3.2 Ground Water

Estimated contaminant Toadings to E1licott Creek from the Study Area
via the ground water pathway are summarized in Table 7-2. It should be
noted that these estimates are based on analytical resul
sampling event performed during May 1991.

in ground water concentrations due to se
assessed.

ts from the
Consequently, the variability
asonal factors has not been

Based on current data, the yearly contaminant load to Ellicott Creek
from the study area is approximately 0.3 Kg/yr for the four metals of
interest, and approximately 0.06 Kg/yr for-the organics of interest.

7.4  SUMMARY

A comparison of yearly contaminant Toading to Ellicott Creek via
ground water and soil erosion under existing conditions (e.g. includes all

remedial measures implemented to date) indicates that soil erosion is the

predominant'contaminant migration pathway. Soil erosion appears to be

contributing somewhat more lead from the Conrail property creek bank, but

1332-01-1 7-6
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COLUMBUS McKINNON CORP.

CONTAMINANT LOADING TO ELLICOTT CREEK VIA SOIL EROSION

FOR EXISTING CONDITIONS

Parameter (kg/yr) Total PCBs Cadmium Chromium Nickel Lead
AREA
Site Surface
North Area A 0.020 0.004 0.011 0.062 0.37
North Area B 0.096 NA NA NA NA
Central Area‘’:
with Plastic 0 0 0 0 0
(without Plastic) (0.94) (0.038) (0.52) (1.17) (3.83)
Conrail Property 0.037 0.035 0.28 0.50 3.65
- TOTAL SITE SURFACE:'
with Plastic 0.15 0.039 0.39 0.56 4,02
without Plastic 1.09 0.077 0.91 -1.73 7.85
Creek Bank:
North Area Bank 0.034 0.034 0.30 0.41 0.70
IRM Area Bank®:
with IRM 0 0 0 0 0
(without IRM) €(1.07) (0.20) €(1.97) (6.89) (8.04)
Conrail Prop. Bank 0.004 0.035 1.00 1.01 4.83
TOTAL CREEK BANK
with IRN 0.038 0.069 1.30 1.42 5.53
without IRM 1.1 0.26 3.27 8.31 13.57
TOTAL LOADING (Kg/yr)
w/Plastic & IRM 0.19 0.1 1.69 1.99 9.55
w/o Plastic & w/o IRM 2.20 0.34 4.18 10.04 21.42
w/0 Plastic; w/IRM 1.13 0.15 2.21 3.15 13.38

NA = Not Analyzed
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this result is biased by a small sampling population (n=4) and a single
high value (6750 mg/Kg) of lead). However, a high apparent loading of lead
to the creek is consistent with the occurrence of high concentrations of

lead in the surficial and subsurface fill at locat
creek bank.

ions removed from the

As previously discussed, ground water data from May 1990 was
considered biased by the Presence of sediment in the samples, since the
wells exhibiting the highest contaminant concentrations also exhibited
high turbidity. Consequently, the total metal and PCB concentration data
used to estimate the loading to Ellicott Creek via the ground water
pathway were taken from the May 1991 sampling results, which are more
representative of the true ground water quality at the site. Based on the
May 1991 sampling results, contaminant lToading to Ellicott Creek via the
ground water pathway appears to be negligible.

Loading results presented in Section 7.3 are abp]icab]e to existing
conditions in the study area, which include remedial measures completed in
the Central Area and the IRM Area Bank to mitigate contaminant migration.
Total yearly Toading to Ellicott Creek via soil erosion has also been
calculated for the prior unremediated conditions (no plastic sheeting
covering the surface of the Central Area and no erosion- control fab-
ric/riprap installed on the IRM Area'bank). Mass loading from the Central
Area and IRM Area Bank under the prior unremediated condition is shown on
Table 7-3. The benefits derived from the installation of the IRM alone
(without the temporary plastic sheeting) are also shown on Table 7-3.

Total yearly loading via soil erosion from all subareas under existing and
remediated conditions is summarized as follows: ‘

TOTAL YEARLY LOADING (Kg/yr) VIA - -]
SOIL EROSION TO ELLICOTT CREEK
PCBs . CADMIUM CHROMIUM NICKEL " LEAD
Existing
Conditions 0.19 0.11 1.7 2.0 9.6
Prior
Unremediated
Conditions 2.2 0.34 4.2 10.0 21.4
Background
Load - - 0.041 0.80 0.92 0.88
1332-01-1 7-7
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As indicated, the installation of the IRM and the temporary plastic
sheeting have resulted in more than a 90% reduction in PCB loading and a
55% to 80% decrease in the metal loading. Consequently, as shown on Table
7-3, the majority of the on-going cadmium, chromium, nickel and lead
loading via soil erosion is attributable to the Conrail Property.

Also shown on the above table is the yearly loading that is
attributable to background concentrations of cadmium, chromium, nickel,
and lead in study area soil. Background levels were determined from the
4-6 foot sampling interval at boring MW-3. Loading calculations are
presented in Appendix C4. Background levels may produce up to 25% of the
current mass Toad due to cadmium, chromium, and nickel. Mass loading of
lead due to study area contamination is substantially higher than the
background load. Again, based on the available data (which is limited to
two sampling locations) much of the lead loading above background can be
attributed to the Conrail Property creek bank. '
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8.0 PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS

8.1 INTRODUCTION

This section of the report presents an assessment of potential
health risks of site contaminants to those working at the Columbus
McKinnon site, those in the surrounding area, and to sensitive species
near the site. The objectives of this evaluation are to provide an
analysis of baseline risks in the absence of any major action to control
or mitigate site contamination, and to assist in determining the need for

remediation. This evaluation also provides a basis for comparing a

variety of remedial alternatives, to determine which will be most
protective of human health and the environment.

8.1.1 Overview of the Risk Assessment Process

This assessment is bart of the Remedial Investigation/Feasibility
Study (RI/FS) being conducted by Columbus McKinnon under a Consent Order
(CO) from the State of New York Department of Environmenta]<Conservation.
As required by the CO, it follows the guidance contained in the U.S.
Environmental Protection Agency’s (USEPA) Risk Assessment Guidance for
Superfund: Volume 1 - Human Health Evaluation Manual (Part A). Interim
Final (1989d), and Risk Assessment Guidance for Superfund: Volume If -
Environmental Evaluation Manual. Interim Final (1989e) which are companion
documents to the RI/FS guidance document (USEPA’s Guidance for Conducting
Remedial Investigations and Feasibility Studies under CERCLA, 1988a).

This baseline risk - assessment is comprised of four elements,
representing a number of tasks: )

Hazard Identification - in which site data are reviewed to identify
potential chemicals of concern;

Exposure Assessment - in which contaminant releases are analyzed;
exposed populations/habitats identified; potential exposure pathways
determined; exposure concentrations for pathways selected; ' and
contaminant ‘intakes for pathways estimated;
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Toxicity Assessment - in which qualitative and quantitative toxicity

information is reviewed; and appropriate toxicity values presented;
and

Risk Characterization - in which the 1likelihood and magnitude of
potential adverse health and environmental effects are character-

ized, the uncertainty of the process discussed; and risk information
summarized.

This section of the report follows the step-wise approach to risk
assessment outlined above.

8.2 HAZARD IDENTIFICATION

8.2.1 Data Evaluation

The ana]ytiqa] results have been discussed in detail in Section 6.0
of this report. For the purposes of the public health and environmental
assessment, these data are reviewed below in order to identify contami-
nants of concern and representative concentrations in the. affected media.

8.2.1.1 Soils/Fill

Historical sampling data indicated that on-site soil/fill has been
contaminated with PCBs and with cadmium, chromium, lead and nickel. . Most
of those samples were collected at a depth of Tess than three feet, except
in the alleged former waste 0il disposal area where PCB concentrations
were found to exceed 50 ppm at a depth of 6 ft. :

Soil/fill sampling was conducted as part of the RI to establish the
horizontal and vertical extent of PCB contamination over the entire site.
The vertical profiling of PCBs on the site which was conducted as part of
the Ri indicated PCB-1254 contamination mainly in the upper fill material
(0-6 feet) with few detectible concentrations at lower depths.

Eighty-six percent of surficial (0-2 feet) soil samples (which are
most likely to be encountered by persons having access to the site) were
found to contain PCBs. As indicated on Plate 4, surficial PCB contamina-
tion is widely distributed on the site and hence is a source of expoéure
to anyone whose work involves contact with the soil. Surficial soils data
from historic records as well as from the RI are presented in Table 8-1.
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The 95 percent upper confidence limit on the mean contaminant
concentration in surficial soil (dry weight basis) is also presented in
Table 8-1 to provide a representative concentration for the dataset. In
many instances, environmental datasets are skewed such that the normal
distribution is not a suitable model for estimating parameters such as.
means, proportions, confidence limits, etc. The lognormal distribution is
the most commonly used probability density model for environmental
contamination data. The USEPA recommends that, for environmental data,
the upper confidence 1imit (i.e. the 95 percent upper confidence limit) on
the mean of all the data should be used for evaluating reasonable maximum

exposures. This procedure is described in Section 8.3.5.

Metals, unlike PCBs, are found in native soils, and so this must be
taken into account when evaluating results. The vertical profiling of
metals within the study area indicates greatest concentrations of total
metals in the shallow soil/fill (0-6 feet in depth) with typical
background metals concentrations below this depth. The surficial soil/
fill samples (0-2 feet) had concentrations which were elevated in
comparison to typical background, as indicated below:

COMPARISON OF AVERAGE SOILS DATA: ON-SITE VS TYPICAL U.S. VALUES

ON-SITE U.S. EASTERN U.S.

MEAN MEAN" MEAN"
COMPOUND (ma/kq) (ma/kq) (mg/kq)
Cadmium : 14 ND ' ND
Chromium 143 - 37 33
Lead 1,386 13 11
Nickel 253 16 14

' (UsGs, 1984a)

The metals concentrations in surficial soils on-site are elevated relative
to what would be found in uncontaminated soils and, therefore, also
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Chemical

PCB-1254
Cadmium
Chromium
Nickel

Lead

TABLE 8-1
COLUMBUS McKINNON

CHEMICALS DETECTED IN SURFICIAL SOIL SAMPLES™

DRY WEIGHT BASIS®™

Range of
Frequency : Detected ucL®
of Concentrations - - Concentration
Detection [ggm! {(mg/Kq)
85/97 0.22 - 2220 781
26/29 0.63 - 114 67
29/29 6.5 - 688 401
29/29 9.3 - 1250 1250
29/29 16 - 16,250 6120

(1) Inclusive of 1979 to 1990 surficial soil sampling results summarized on Tables 6-13, 6-14, and 6-15,
collected at a depth of 0'- 2'. )

(2) The 95 percent upper confidence 1imit (UCL) on the mean contaminant concentration measured in

surficial soil.

In accordance with USEPA guidance (USEPA 1989d) the maximum concentration was used

for nickel since the UCL exceeded the maximum.

(3) Dry weight concentrations were calculated from wet weight concentrations based on assumptions
discussed in Section 6.3.1. -
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represent a potential source of exposure for anyone contacting soils
through yard work or similar outdoor activities.

8.2.1.2 Ground Water

Historical data indicated the presence of several volatile
halogenated organic compounds (1,1-dichloroethene, trans~1,2-dich10ro-
ethene, methylene chloride, tetrachloroethene, trichloroethene and vinyl
chloride) in one monitoring well (OW2-83) on-site at concentrations of the
individual compounds ranging from 34 to 290 ug/1. Dichloroethene and
vinyl chloride are degradation products of trichloroethene. Historically,
no PCBs were detected in the two monitoring wells sampled (OWI-83;
OW2-83).

Five (5) monitoring wells were installed and sampled on two (2)
occasions during the RI. Interpretation of sémp]ing results from the
first sampling round, performed in May 1990, was subject to much
uncertainty due to a potential bias introduced by high sediment content in
the samples. For this reason, an agreement was reached with the NYSDEC to
resample the wells in May 1991 to resolve questions regarding the true
character of the ground water. The May 1990 and May 1991 results are
presented and discussed in Section 6.3.2. Based on the results of the two
(2) sets of sampling data (May 1990 and May 1991), it was evident that the
initial (May 1990) sampling results, which indicated the presence of PCBs
and relatively high concentrations of metals, were biased by the large
quantity of sediment present in the samples. Since the specific wells in
which contamination was detected are screened within contaminated fill,
this contamination is attributed to the sediment present in the .wells.
The absence of PCBs and much Tower concentration of metals in the

relatively sediment-free samples obtained during the May 1991 monitoring
event confirm this conclusion.

The historic and May 1991 ground water sampling results are
summarized in Table 8-2. Due to the bias in the May 1990 data discussed
above, only the May 1991 data has_been used in the risk assessment.
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- TABLE 8-2
COLUMBUS McKINNON CORP.
CHEMICALS DETECTED IN GROUND WATER SAMPLES‘'-?

Range of Detected Mean
Frequency of Concentrations Concentration

Chemical Detection (ug/1) (ug/1)
PCB-1254 0/5 ‘ <1.0 <1.0-
Cadmium 0/5 - <5.0 <5.0

" Chromium 1/5 <10-14 14
Nickel 1/5 <40-88 v 88
Lead 1/5 : <3.0-22 22
1,1-Dichloroethane 1/5 2 2
Tetrachloroethene 1/5. 8.9 _ 8.9

Trichloroethene 1/5 , 12 o 12

NOTE
(1) Based on RI Ground Water Sampling conducted May 1991.
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8.2.1.3 Surface Water

Results of a previous investigation were reported to indicate that
ElTicott Creek was not affected by PCB contamination on the site. PCB
concentrations in water samples collected upstream were reportedly two
orders of magnitude greater than downstream (AES, 1982).

8.2.1.4 Ellicott Creek Sediment _

Historical records indicate that sediment samples from Ellicott
Creek were found to be contaminated with PCBs, with the highest concentra-
tions detected generally near the alleged former waste o0il disposal area.
The extent of contamination was limited to an area approximately 250 feet
along the stream bank and extending 25 feet into the stream channel. In
order to minimize the further release of PCBs from the site via soil
erosion, Columbus Mckinnon Corp. covered the PCB-contaminated soil/fill in
the vicinity of the alleged waste o0il disposal area with durable plastic
sheeting in February 1983. Since that time, the concentration of PCBs

detected in the creek sediments has been substantially Tlower (see
Tables 6-4a and 6-4b. %

The results of the sediment sampling program conducted during the
present RI are provided in Table 8-3. These results are éomparab]e to the
historical sampling results for the period of time following the
installation of the plastic sheetihg. The trend in PCB concentration in
the creek sediments is i]]ustrated in Figure 8-1 for the two sampling
locations where the highest concentrations of PCBs have been detected.

During the RI, ten sediment samples were collected. Of these, nine
contained PCB-1254 at concentrations of less than 50 mg/kg. Nine of the
samples contained cadmium at concentrations below 5 mg/kg. Chromium, lead
and nickel were detected in all sediment samples at concentrations of less
than 25 mg/kg, 150 mg/kg and 30 mg/kg, respectively.

8.2.2 Chemicals of Concern

Because of their inherent toxicity and frequency of detection in
various environmental media on and adjacent to the study area, the

- following indicator chemicals are evaluated in this section:
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Chemical
PCB-1254
Cadmium
Chromium
Nickel
Lead

=

OTE:

TABLE 8-3
COLUMBUS McKINNON
CHEMICALS DETECTED IN SEDIMENT SAMPLES‘"

Range of Detected ‘Mean
Frequency of Concentrations Concentration
Detection (mg/kq) (ma/kq)

9/10 0.25-41 7.2
9/10 0.6-2.4 1.0
10/10 6.4-23 14.7
10/10 5.3-26 14.5
10/10 23-130 58.8

(1) Based on RI creek sediment samp]ing'conducted May 1990.
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PCBs
Cadmium
Chromium
Lead
Nickel

Insofar as PCBs are concerned, only Aroclor-1254 wa
RI, with the exception of one soil sample which

~ Aroclor-1260, and one ground water sample which
Aroclor-1242. These latter results are anomalous.

s detected during the
contained 0.26 mg/kg
contained 0.7 ug/1

8.2.3 Environmental Transport and Distribution
The environmental fate and transport of chemicals detected on-site
are important factors in determining the ultimate hazard to people in the

vicinity of the site. After a chemical is released to the environment, it
may be transformed physically (e.g.,

by volatilization, precipitation),
chemically (e.gq., by photolysis, hydrolysis, oxidation, reduction, etc.),
or biologically (e.g., by biodegradation). Alternatively, it may be
accumulated in one or more media (including biom
ed (e.g., convected downstream
through the atmosphere).

The environmental fate and transport mechan
indicator chemicals will

ass), or may be transport-
in water or on suspended sediment or

isms of each of the

be reviewed. below with the objective of
identifying the likely point of exposure for each.

Probable exposure routes (i.e., ingestion,
contact) based on the media contaminated and the antici
the exposure points will be discussed in Section 8.3.

inhalation, dermal
pated activities at

Polychlorinated Biphenyls (PCBs)

The environmental persistence of PCBs generally increases with the
increase in the degree of chlorination of the biphenyl molecule;
which are highly chlorinated (1248, 1254 ‘and 1260) are resistant}_to
biodegradation (ATSDR, 1989c). In the environment, the chemical composi-
tion of original Aroclor products change over time as the

congeners degrade and/or partition to different envi
at different rates. PCBs,

those

individual
ronmental compartments
particularly the more chlorinated compounds,
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adsorb readily to sediments and suspended matter in surface water. PCBs
can be sequestered for a relatively long period of time on sediment. A
small fraction of PCBs may be redistributed to the water column, and
eventually volatilize from the surface. Bioconcentration factors (in
fish, shrimp, oysters and other aquatic species) are significantly high.

The low water solubility, high octanol-water partition coefficients
(log K,, ranging from 5.9 to 6.9) and strong adsorption of PCBs to soils
and sediment indicate that leaching from soil is not a significant
process, unless mediated by the presence of organic solvents.

PCBs in the atmosphere have been found to be predominantly in the
vapor phase, with less than 15% adsorbed onto particulate; hence, fugitive
dust may be of less interest than volatilization from soil surfaces. PCBs
are removed from the atmosphere by wet and dry deposition.

PCBs are infrequently encountered in ground water, due to their
strong sorption to soils and relative insolubility in water.

Cadmium

In surface water and ground water, cadmium is often present as the
hydrated ion or as ionic complexes with other inorganic or organic
compounds (ATSDR, 1989a). Insoluble complexes of cadmium adsorbed to
sediments are relatively immobile. Cadmium in soil may be dissolved in
soil water, or in insoluble complexes with inorganic and organic soil
substituents. Compared to lead, cadmium is relatively mobile in surface
water. Concentrations in ground water are generally low, due to sorption
by mineral matter and clay, binding by humic substances, precipitation as
cadmium sulfide, and precipitation as the carbonate at high alkalinities.
Cadmium is not reduced or methylated by microorganisms.

Chromium
In surface water, most trivalent chromium precipitates in sediments

. (ATSDR, 1989b). Hexavalent chromium will be mainly soluble in surface

waters, but will eventually be reduced to trivalent chromium by organic
matter in water. Chromium does not bioaccumulate to any significant
degree in aquatic organisms. Runoff and leaching may transport chromium

.to surface water and ground water. Flooding of soils and anaerobic
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decomposition of plant matter may increase the mobilization of chromium in
soil resulting in the formation of chromium complexes.

Lead

In water, lead chemistry is highly complex because lead can be
present in a number of forms (ATSDR, 1990). Lead may form compounds of
Tow solubility with the major anions in natural water; the divalent form
(Pb*z) is the most stable ionic species in the natural environment.
Hydroxide, sulfide and carbonate may form complexes with lead, precipitat-
ing it from water. In aquatic species, lead concentrations are usually

highest in benthic organisms and algae, and lowest in.upper trophic level
predators. Most lead in soil is retained strongly, transported to surface
water bound to soils only during heavy rains. The downward leaching of
lead in soil to ground water is very slow under natural conditions, unless
lead is present at concentrations that exceed the sorption capacity of the
soil, or there are materials in soil which are capable of forming soluble
chelates with lead. A low pH favors leaching. The fate of lead in soil
is determined by adsorption at mineral interfaces, precipitation, or
formation of relatively stable organic-metal complexes or chelates with
soil organic matter.

Nickel

Nickel is continuously transferred bétween air, water and soil by
natural chemical and physical processes, such as weathering, erosion,
runoff, precipitation, stream/river flow, and leaching (ATSDR, 1988). In
organically rich polluted waters, orgahi; materials will keep nickel
solubilized by complexation. In water with anaerobic conditions, nickel
will precipitate as nickel sulfide. Nickel is relatively immobile in
soil, but it also has the potential to leach through soil to ground water.
Organic complexing agents in soil restrict the mobility in soil.
Bioaccumulation in fish is not significant.
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8.3  EXPOSURE ASSESSMENT

8.3.1 Setting
The study area consists of a small parcel of land (approximately

320 feet by 60 feet in dimension) which encompasses a portion of CM
property, located between the Columbus McKinnon Corporation industrial
facility at One Fremont Street in the City of Tonawanda and Ellicott
Creek, and a triangular-shaped parcel owned by Conrail located south of
and immediately adjacent to the CM property. The building closest to the
study area is occupied by CM, while buildings to the north end of the
facility are rented to a variety of commercial tenants.

The property lying along the west side of Ellicott Creek is zoned M-

1, (Manufacturing District). The Tand along the opposite bank is zoned -

variously: C-2 (Central Retail District), C-M (General Commercial Services
District), R-C (Residential - Restricted Business District) and M-1
(Manufacturing District) and, further upstream, R-1 (Single Family
Residential District) (Tonawanda, undated).

Active railroad tracks used by Conrail are located along the eastern
site boundary. A thin, reportedly uncontaminated strip of property lies
to the north of the site. '

Access to the site is restricted to those entering from the
manufacturing building (which is currently locked) or through the storage
yard on-site via a narrow corridor. From Ellicott Creek, access is
impeded by a 10-foot embankment. The entire property is fenced. While
the gates to the property as a whole are not guarded, it is unlikely that
trespassers would be able to gain access to the contaminated area of the
property.

‘An area of elevated PCB concentrations on the property has been
covered with durable plastic weighed down with metal chains.

Ellicott Creek is classified by New York State as a Class D stream.
Class D waters are suitable for fishing. The water quality of a Class D
stream is considered suitable for primary (i.e., swimming) and secondary
(i.e., boating) contact recreation even though other factors may Timit the
use for that purpose. Due to such natural conditions as intermittency of
flow, or water conditions not conducive to propagation of game fishery or
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stream bed conditions, Class D waters will not support fish propagation.
There are no posted restrictions on fishing in Ellicott Creek.

Ellicott Creek may serve as a transient habitat to fish from the
Niagara River, which is Tocated a few miles downstream. The depth of
Ellicott Creek varies from 3 feet to 15 feet at various locations.

8.3.2 Exposure Pathways

A number of potential exposure pathways are possible. These
pathways are identified and discussed in this Section.

Contact with Contaminated Soils by Maintenance Personnel: There may
be some contact with soils by persons maintaining the yard (i.e., mowing, -

- raking) where on-site contamination has been found. For this reason, this

exposure pathway is evaluated below.

Consumption of Contaminated Fish from the Creek: There are no
posted fishing restrictions, although fishing was not observed during the
investigation. Apparently, fishing has occurred in the Creek (personal
communication, M. Wilkinson, NYS Fish & Wildlife, 12/90), although no data
is available on types or amounts of fish caught. As this may be a viable
exposure pathway, it is evaluated below.

Viability of Fish in Ellicott Creek: Bioconcentration of contami -
nants in fish may compromise their survival. This exposure pathway is
evaluated below.

Ingestion of Contaminated Soils by Trespassers: This exposure
scenario is highly unlikely giVen the fact that access to the site is
restricted (see Section 8.3.1). This pathway was not evaluated.

Adsorption and/or Ingestion of Contaminants During Swimming or
Wading in Ellicott Creek: Land use along the Creek adjacent to and
downstream from the Columbus McKinnon facility is a mixture of manufactur-
ing, commercial and residential. While boating within the Creek is

common, the main objective is to gain access to the Niagara River, which
has greater value as a recreational resource. Likewise, no swimming
beaches or public access areas are located along Ellicott Creek downstream
of the Columbus McKinnon facility. However, as indicated in
Section 8.3.1, Ellicott Creek is a NYS Class D stream which is considered

1332-01-1 | 8-10
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suitable for swimming. For this reason, this potential exposure was
evaluated.

Contact with Contaminated Soils by Commercial Tenants: This is
highly unlikely because the area is isolated, relatively desolate, and
restricted by fencing. Furthermore, the commercial tenants (presently
there are two (2) such tenants) have no means of entering the area of
cohtaminatéd soils from the portion of the building that they are renting.
Therefore, since the tenants have no contact with the contaminated soils
this exposure pathway was not evaluated.

Consumption of Drinking Water Contaminated by PCBs from the Site:
One public water district (the City of Niagara Falls) obtains raw water
downstream from the confluence of Tonawanda Creek and the Niagara River
(E1licott Creek discharges into Tonawanda Creek near the mouth of
Tonawanda Creek). This water district has an intake in the Niagara River
located seven to eight miles downstream from Tonawanda Creek. This intake
location is removed from the site by a significant distance, and is
unlikely to be affected by site contamination. Therefore, this exposure
pathway was not evaluated.

Exposure of Endangered Species of Wildlife: The site does not
contain any substantial wildlife habitats or natural areas. The site is
mowed, and therefore cannot supply food or cover for wildlife species. No
endangered species of wildlife are known to be present either at or near
the site. Consequently, this exposure pathway was not evaluated.

Inhalation of Fugitive Dusts Contaminated with PCBs and Heavy
Metals: Respirable dust levels were monitored during drilling activities
on-site. Dust monitoring results are presented on the soil boring logs in
Appendix B3. The maximum respirable particulate concentration detected
was 0.032 mg/m’, which is less than one percent of the Occupational Safety
and Health Administration’s permissible exposure limit of 5 mg/m’ for
respirable particulates (OSHA, 1990). It is also below New York State’s
guidance level of 150 ug/m3 (0.15 mg/ms) which is not to be exceeded over
an integrated time period of up to 15 minutes on hazardous waste
remediation sites (NYSDEC, 1990). Consequently, this pathway was not
evaluated.

1332-01-1 : 8-11
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The pathways that have been selected for evaluation are summarized
in Tablé 8-4. The populations which may be affected by these exposure
pathways are indicated in Table 8-5. The ground water pathway is
evaluated in this section by comparing May 1991 contaminant concentrations
detected in on-site ground water monitoring wells (see Section 8.2.1.2) to
the New York State Part 703 Ground Water Quality Standards, in Table 8-6.
As indicated, only trichloroethylene slightly exceeded the State Part 703
ground water quality standards at one (1) monitoring well location.

8.3.3 Sensitive Receptors
Sensitive receptors are typically any subpopulation that may be at

increased risk from chemical exposures due to increased sensitivity,
behavior patterns, and/or current or past exposures from other sources.
Those potentially at high risk because of specific behavior patterns
include persons who may eat large amounts of locally caught fish. Based
on available data, there are no subsistence fishermen who rely solely on
ETlicott Creek for their fish supply. Recreational fishing (not
subsistence fishing) is determined most appropriate for this analysis.

8.3.4 Potentially Affected Habitats/Populations
As indicated above, there are no substantial wildlife habitats in
the vicinity of the site.

The following fish species are known to be present in Ellicott
Creek: carp, bullhead catfish, suckers, fresh water drum and blunt-nosed
minnows. Occasionally, the following fish species may also be present
(from the Erie Canal): Tlarge mouth bass and rock bass (two species very
tolerant of poor water quality); sunfish, blue gills, northern pike and
yellow perch. These are generally bottom-dwelling fish species which may
be affected by PCB contamination; therefore, this pathway is considered
below.

8.3.5 Estimates of Contaminant Intake
8.3.5.1 Direct Contact With Soils
Exposures of maintenance personnel doing yard work at the site from

inadvertent ingestion of soils and skin contact are estimated using
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POTENTIALLY EXPOSED

TABLE 8-4

COLUMBUS McKINNON CORP.

SUMMARY OF EXPOSURE PATHUAYS

EXPOSURE ROUTE, MEDIUM PATHWAY SELECTED

POPULATION AND EXPOSURE POINT FOR_EVALUATION?
Workers Incidental ingestion of Yes
soil
Workers Direct contact with Yes
chemicals of potential
concern in soil on the site
Residents Ingestion of contaminated No
water from drinking water
sources down-gradient of
the site
Residents Ingestion of contaminated Yes
fish from Ellicott Creek ‘
Fishermen Ingestion of contaminated Yes
fish from Ellicott Creek
Recreational Incidental ingestion Yes
Visitors and dermal contact with
chemicals while swimming
in Ellicott Creek
1332-01-1

REASON FOR SELECTION
OR _EXCLUSICN

Workers may accidentally
ingest soil while working.

Contaminated soil may be
dermally absorbed by workers

There are no drinking water
sources in the immediate
vicinity of the site; there
is no indication that other
sources are contaminated

Fishing is a permitted use
of Class D streams in New
York State. Fishing has

occurred in Ellicott Creek.

Fishing is a permitted use
of. Class D streams in New
York State. Fishing has

occurred in Ellicott Creek.

Swimming may occur in
Ellicott Creek.



[

"HiRNIE

TABLE 8-5
COLUMBUS McKINNON CORP.
MATRIX OF POTENTIAL EXPOSURE ROUTES

Exposure Medium/ Residential Worker Recréationa]
Exposure Route Population Population Population -

Ground Water

Ingestion -- -- -
Dermal Contact -- ‘ -- . -

Air

Inhalation of Vapor
Phase Chemicals -- .- -

So0il/Dust

Incidental Ingestion * . -- - A ' --
Dermal Contact . -- A -

Fish
Ingestion L -- L

Surface Water

Incidental Ingestion -- --
Dermal Contact -- --

-rr

L = Lifetime exposure

A = Exposure to adults (highest exposure is Tikely to occur during
-occupational activities)

-- = Exposure of this population via this route is not Tikely to occur.

1332-01-1
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TABLE 8-6

COLUMBUS McKINNON CORP.

COMPARISON OF MAXIMUM CONTAMINANT CONCENTRATIONS IN GROUND WATER

WITH NEW YORK STATE PART 703 STANDARDS

(units in ug/1)

Maximum
Site GW
Concentration'"
Cadmium - <5.0
Chromium . 14
1,1-Dichloroethane 2
Nickel 88
Lead 22
Polychlorinated
Biphenyls \ <1.0

Tetrachloroethylene 8.9
Trichloroethylene 12

References: USEPA, 1990a; 1990c
NOTES:
(1) Based on analysis of ground water samples collected May 1991.

(2) Title 6 NYCRR Part 703 Ground Water Quality Classifications,
Standards and/or Limitations.

(3) Maximum Contaminant Level, promuigated under the Safe Drinking Water Act.

NYS
GwWQs®

10

50 (Crvi)

25

0.1

10

MCL(J)
Final
10

50

Quality Standards, Effluent
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various factors, as presented in Tables 8-7 and 8-8. The 95 percent upper
confidence Timit on the mean contaminant concentration in surficial soil
(dry weight basis) is used, as noted in Seciton 8.2.1.1.

The equation
used in this analysis (Gilbert, 1987) is:

x 0.5s% + sH/ v (n-1)

UCL = e

Where:

UCL = 95th upper confidence Timit on the mean

e = constant (natural log)

X = mean of the transformed data

s = the standard deviation of.the transformed data

H = statistic for computing a one-sided upper 95% confidence
Timit on a logrnormal mean '

n = 'sample size

For all samples in which the chemical of potential concern was not
positively identified, this analysis assigns a value of 1/2 the contract-
required quantitation limit (CRQL). If there is great variability in
measured concentrations, the upper confidence 1imit on the mean concentra-
tion may be high, occasionally exceeding the maximum detected value. 1In
such a case, the maximum concentration detected is used (USEPA, 1989d) .
This approach is acknowledged by USEPA to be extremely conservative, but
is the approach recommended in the health assessment guidance d
(USEPAd) to allow for uncertainties in the risk assessment proces

ocument

s.
The exposure scenario assumes that yard work is performed on the

site on average, 26 days per year (one day a week from May to October) for
9 years, and that this work is éomp]eted in half a day.

The exposure averaging time (AT) differs for the evaluation of
carcinogenic vs. noncarcinogenic effects, as indicated on Tables 8-7
and 8-8. For carcinogens, intakes are calculated by Prorating the total
dose over a lifetime (also called lifetime average daily intake). This is
based on USEPA’s assumption that a high dose of a carcinogen received over
a short period of time is equivalent to a corresponding low dose spread
over a lifetime. By contrast, for noncancer effects, intakes are
calculated by averaging over the eXposure event itself (e.g., the portion

1332-01-1 8-13
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of the year exposure occurred), to evaluate the dose received at that time
against a threshold of effect.

Application of the equations provided in Tables 8-7 and 8-8 results
in intake or absorbed dose (expressed in mg/kg-day) as presented in
Tables 8-13 and 8- 14 as a "chronic daily intake" (or CDI).

8.3.5.2 Consumption of Contaminated Fish

Another source of exposure to site contaminants would be from
ingestion of fish caught from E1licott Creek. PCBs tend to bioaccumulate
in fish, potentially resulting in much higher concentrations in fish than
are present in the surrounding environment. By contrast, the halogenated
volatile organic compounds detected in ground water at the site would tend
to volatilize from surface water. The metals detected in on-site soils
and sediment (cadmium, chromium, nickel and lead) do not bioaccumulate in
fish to the same degree as PCBs. This analysis will therefore focus on
bioaccumulation of PCBs in fish, and the resultant effect on fish
viability, and human health as a result of fish consumption.

Bioaccumulation comprises two processes, bioconcentration and
biomagnification. Bioconcentration is the process by which a compound is
absorbed from water through gills or epithelial tissues and is concentrat-
ed in the body; while biomagnification is the concentration of a compound
within successive tropic levels of the food chain. Most bioaccumulation
studies for fish measure pollutant uptake as a function of bioconcentrati-
on, with the assumption that contributions from biomagnification are
indirectly factored in.

The actual bioaccumulation potential is more a function of the
compound’s physicochemical properties than the environmental setting.
Hydrophobic, 1ipophilic organic compounds (such as PCBs), in moving toward
equichemical potential will tend to accumulate in biota at a higher ratio
than the surrounding sinks (e. g., sediment, water or air). Once the
concentration reaches a state of equichemical potent1a] the concentration
in the biota should be at its maximum, which is approximated by the
bioconcentration factor (BCF).

In numerous studies, bioaccumulation has been correlated with the
octanol-water partition coefficient, K., (Veith et al., 1979; Veith et al.,
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Equation:

m
a2l
{2 [ | S ([ O N [

Intake (mg/kg—day) =

TABLE 8-7
COLUMBUS McKINNON CORP.

ON-SITE ASSESSMENT OF WORKER EXPOSURE:
INGESTION OF CHEMICALS IN SOIL

CS x IR Xx CF x FI x EF x ED
BW x AT

Chemical Concentration in Soil (mg/kg)

Ingestion Rate (mg so11/day)

Conversion Factor (10 kg/mg)

Fraction Ingested from Contaminated Source (unitless)
Exposure Frequency (days/year)

Exposure Duration (years)

Body Weight (kg) :
Averaging Time (period over which exposure is averaged, in
days).

Variable Values:

CS:

IR:
CF:
FI:

EF:

ED:

BW:
AT:

Reference:

1332-01-1

95 percent upper confidence limit on the mean contaminant
concentration measured in surficial soil (dry weight basis as
presented in Table 8-1)

100 mg/day (age groups greater than 6 years old, USEPA, 1989b)
10°® kg/mg

0.5 (adjustment assumes that yardwork at site constitutes one-
half of outdoor activity)

26 days/year (1 day of yard maintenance per week during the
period of May - October)

9 years (national median time (50th percentile) at one
residence; USEPA, 1989b)

70 kg (adult, average; USEPA, 1989b)

Pathway-specific period of exposure for noncarcinogenic
effects (i.e., ED x 365 days/year), and 70 year lifetime for
carcjnogenic effects (i.e., 70 years x 365 days/year).

USEPA, 1989d
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Equation:

Absorbed Dose (mg/kg-day) =

Where:

CS
CF
SA
AF
ABS
EF
ED
BW
AT

TABLE 8-8
COLUMBUS McKINNON CORP.

ON-SITE ASSESSMENT OF WORKER EXPOSURE:
DERMAL CONTACT WITH CHEMICALS IN SOIL

CS x CF x SA x AF x ABS x EF x ED
BW x AT

Chemical Concentrat1on in Soil (mg/kg)

Conversion Factor (10°® kg/mg)

Skin Surface Area Available for Contact (cm /event)

Soil to Skin Adherence Factor (mg/cm )

Absorption Factor (unitless)

Exposure Frequency (events/year)

Exposure Duration (years)

Body Weight (kg) A

Averaging Time (period over which exposure is averaged,in
days).

Variable Values:

CS:

CF:
SA:

AF:

ABS:

EF:

ED:

BW:
AT:

Reference:

1332-01-1

95 percent upper confidence limit on the mean contaminant
concentration measured in surficial soil (dry weight basis as
presented in Table 8-1)

10°® kg/mg

4300 cm’ (mean surface area for head, neck, arms and hands for
adult males; USEPA; 1989b)

2.77 mg/cm® -- kaolin clay (for hands; USEPA 1988b; 1989b)

0.01 (inorganics) and 0.05 (semivolatiles including PCBs)
(USEPA, 1990d)

26 days/year (1 day of yard maintenance per week during the
period of May - October)

9 years (national median time (50th percentile) at one
residence; USEPA, 1989b)

70 kg (adult, average; USEPA, 1989b)

Pathway-specific period of exposure for noncarcinogenic
effects (i.e., ED x 365 days/year), and 70 year lifetime for
carcinogenic effects (i.e., 70 years x 365 days/year).

USEPA, 1989d
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1980; Kenaga and Goring, 1980; Mackay, 1982). Recently, the USEPA has
drafted guidance recommending the use of the following multi-species log
BCF - Tog K,, equation for prediction of BCF values for freshwater (and
marine) organisms (USEPA, 1990e):
Tog BCF = 0.79 log K, - 0.40

This relationship is derived from a data set consisting of 122 BCF values
for 13 freshwater and marine species (the regression coefficient, r® =
0.86). The log K, value for Aroclor-1254 is listed as 6.5 (ATSDR, 1989c).
Therefore, for Aroclor-1254:

Tog BCF = 0.79(6.5) - 0.40
‘ = 4.7
BCF = 54,325

The above equation was developed using BCF values normalized to a
7.6 percent 1ipid content for the whole fish. However, bioconcentration
of PCBs in fish fillets, which are part of the human diet, may be
evaluated by assuming a 1ipid content of 3 percent. The above equation is
adjusted for this scenario as follows (USEPA, 1990e):

log BCF = 0.79 log K_, - 0.40 - log (7.6/3.0)
= 0.79(6.5) - 0.40 - 0.40
= 4.3
BCF = 21,627

Bioconcentration in fish 1is related to the availability and
concentration of contaminants such as PCBs in surface water. As indicated
in Table 7-3, soil erosion from the study area under prior unremediated
conditions resulted in an estimated worst-case loading (i.e., no plastic
sheeting in the Central Area and no IRM creek bank stabilization) of
2.20 kg PCBs/yr (or about 4.9 1bs PCBs/yr). The average flow of Ellicott
Creek is 130 ft/sec, or 1.16 x 10" 1liters annually (USGS, 1984b). The
resulting concentration of PCBs in the stream (C,) would be on the order
of 19 x 107 mg/1 or 19 parts per trillion. Most of this will partition
onto sediments in the stream, based upon the high organic carbon-water
partition coefficient (K,) of PCBs. However, if it is assumed that all
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the PCBs entering the stream are dissolved, the concentration which should
partition in fish (C.) can be calculated from:
C¢ = C_BCF
= (19 x 10 mg/kg)(54,325)
= 1.03 mg/kg
or, for edible fish fillets only:

Ce = (19 x 107 mg/1)(21,627)

= 0.4 mg/1
Thus, using a predicted BCF, and an estimated PCB concentration in water,
an equilibrium PCB concentration in fish has been estimated. This

estimate assumes that all PCB entering the creek from the study area will
be dissolved in water and that a prior unremediated condition exists. The
analysis results in an estimate of contaminant concentrations in fish with

an order-of-magnitude confidence limit for most fis
1990e).

If the above analysis is repeated based upon presently existing
conditions at the study area, a PCB concentration in edible fish fillets
(C;) of 0.04 mg/kg is obtained. This result is based upon a total PCB
Toading to E1licott Creek of 0.19 kg/year (see Table 7-3) and reflects the
degree of risk reduction achieved as a result of the remedial activities
(i.e., p]astié sheeting in the Central Area and IRM creek bank stabiliza-

tion) completed to date. This analysis also assumes that all the PCBs
entering the stream are dissolved.

h species (USEPA,

The above analysis has also been repeated using a BCF of 100,000.
This BCF is a "guideline" value used by NYSDEC as given in NYSDEC Surface
Water Quality Standard Documentation for PCBs, dated July 26, 1984. When
this BCF value is used, a PCB concentration in edible fish fillets (cf) of

1.9 mg/Kg and 0.16 mg/Kg is calculated, based upon the prior unremediated
and present site conditions, respectively.

8.3.5.3 Ingestion/Adsorption of Contaminants During Swimming
Exposures of recreational visitors due to ingestion or adsorption of

contaminants while swimming in Ellicott Creek are estimated
equations presented in Tables 8-9 and 8-10.

using the
This exposure scenario

1332-01-1 8-16
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COLUMBUS McKINNON CORP.

ASSESSMENT OF RECREATIONAL EXPOSURE:
INGESTION OF CHEMICALS WHILE SWIMMING

Equation:

CW x CR x ET x EF x ED
BW x AT

Intake Dose (mg/kg—day) =

Where:
W = Chemical Concentration in Water (mg/liter)
CR = Contact Rate (liters/hour)
ET = Exposure Time (hours/event)
EF = Exposure Frequency (events/year)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged, in

days).
Variable Values:

CW: Calculated surface water concentration, based on loadings from
site due to soil loss - using average stream flow and contami-
nant loading calculated for the prior unremediated condition

CR:  0.05 1/hr |

ET: 2.6 hks/day (national average for swimming; USEPA, 1989b)

EF: 7 days/year (national average for swimming; USEPA, 1989b)

ED: 30 years (national upper-bound time (90th percentile) at one
residence; USEPA, 1989b)

BW: 70 kg (adult, average; USEPA, 1989b)
AT: Pathway-specific period of exposure for noncarcinogenic

effects (i.e., ED x 365 days/year), and 70-year lifetime for
carcinogenic effects (i.e., 70 years x 365 days/year).

1332-01-1
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Absorbed‘Dose (mg/kg-day) =

Equation:

CW:

SA:

PC:

ET:
ED:

CF:
BW:
AT:

1332-01-1

TABLE 8-10
COLUMBUS McKINNON CORP.

ASSESSMENT OF RECREATIONAL EXPOSURE:
DERMAL CONTACT WITH CHEMICALS IN WATER

CW x SA x PC x ET x EF x ED x CF
BW x AT

Chemical Concentration in Water (mg/liter)

Skin Surface Area Available for Contact (cm )
Chemical-specific Dermal Permeability Constant- (cm/hr)
Exposure Time (hours/day)

Exposure Frequency (days/year)

Exposure Duration (years)

Volumetric Conversion Factor for Water (1 liter/1000 cm*
Body Weight (kg)

Averaging Time (period over wh1ch exposure is averaged, in
days).

Variable Values:

Calculated surface water concentration, based on loadings from
site due to soil loss - using average stream flow and contami-
nant loading calculated for the prior unremediated condition

19,400 cm? (50th percentile total body surface area for adﬁ]t
males; USEPA, 1989b)

8.4 x 10™* cm/hr (permeability of water, used as a default
value; USEPA, 1989b)

2.6 hrs/day (national average for swimming; USEPA, 1989b)

30 years (national upper-bound time (90th percentile) at one

residence; USEPA, 1989b)
1 liter/1,000 cm’
70 kg (adult, average; USEPA, 1989b)

‘Pathway-specific period of exposure for noncarcinogenic

effects (i.e., ED x 365 days/year), and 70-year lifetime for
carcinogenic effects (i.e., 70 years x 365 days/year).
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assumes that a recreational visitor will swim in Ellicott Creek 7 days per
year for 2.6 hours each day (USEPA, 1989d) .

As with the direct contact with soil scenario (see Section 8.3.5.1),
the exposure averaging time (AT) differs for the evaluation of carcinogen-
ic versus noncarcinogenic effects, as indicated in Tables 8-9 and 8-10.

Application of the equations provided in Tables 8-9 and 8-10 results
in intake or adsorbed dose (expressed in mg/Kg-day) as presented in
Tables 8-15 and 8-16 as a "chronic daily intake" (CDI).

8.4  TOXICITY ASSESSMENT

In this section, the inherent toxicity of the chemicals of concern
is reviewed. Guidance levels for the evaluation of the likelihood and
magnitude of harm to health are also presented.

8.4.1 Chemical Profiles

Polychlorinated Biphenyls

PCBs are mixtures with a variety of different congeners and

~impurities (ATSDR, 1989c). The general population is exposed to PCBs,

primarily through consumption of fish. Dermal absorption of PCBs may
occur, but there is not adequate data to determine rates of absorption.

Due to their Tipophilicity, PCBs are distributed to the fat, skin, and
other fat-containing organs. Occupational exposure to PCBs has been
associated with reversible skin lesions and subclinical alterations of
serum enzymes suggestive of 11ver enzyme.induction and possible hepatocel-
Tular damage. The USEPA has determined that the positive evidence for
carcinogenicity of Aroclor 1254 in animals, along with inadequate evidence
in humans, places it in Category B2, as a’ probable human carcinogen.
USEPA has recommended that all commercial PCB mixtures be considered to

have equivalent carcinogenic potential and has classified all PCB mixtures
in Category B2.
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Cadmium

Cadmium can enter the body by absorption from the stomach or
intestines after ingestion (ATSDR, 1989a). Very little cadmium enters the
body through the skin. However, once cadmium enters the body, it is very
strongly retained; therefore, even low doses may build up significant
cadmium levels in the body if exposure continues for a .long time.
Ingestion of high doses causes severe irritation to the stomach, leading
to vomiting and diarrhea. Kidney and lung damage, and high blood pressure
are effects that may result from chronic, low doses of exposure to
cadmium. The USEPA has c]assifieq'cadmium as a probable human carcinogen
(B1) by the inhalation route. There are not sufficient data to consider
cadmium to be carcinogenic by‘the oral route.

Chromium
Chromium 1is considered to be an essential nutrient that helps

‘maintain normal metabolism of glucose, cholesterol and fat in humans

(ATSDR, 1989b). Leachability studies conducted by ACTS Testing Labs (see
Appendix E) on contaminated soils at Columbus McKinnon suggest that
chromium detected on-site is metallic chromium. Chromium can occur in
oxidation states ranging from Cr®* to Cr® but only the trivalent and
hexavalent forms are of biological significance. The trivalent form is
more common. There is no evidence that trivalent chromium is converted to
hexavalent in biologic systems. Kidney damage is the major acute effect
associated with accidental ingestion of 1large amounts of chromium.
Trivalent chromium is considerably less toxic than hexavalent chromium,
which- is not believed to be present on-site. There is no data available
to evaluate the possible carcinogenicity of trivalent chromium in humans
(IRIS, 1990).

Lead

Available evidence suggests that effects of lead on the formation of
hemoglobin and other hemo-proteins are detectible at lower levels of lead
exposure than are effects on any other organ or system (ATSDR, 1990).
Neurological effects in children are indicators of lead toxicity, although

_ the threshold for noticeable effects has not been well defined. The USEPA
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has classified lead as a probable human carcinogen because some lead
compounds cause tumors in experimental animals, and has assigned a value
of zero for the current MCGL for lead. .Despite these actions, the USEPA
recommends that quantitative estimates of the carcinogenic potency of lead
not be used for the purposes of the risk assessment; "quantifying lead’s
cancer risk involves many uncertainties, some of which may be unique to
lead. Age, health, nutritional state, body burden, and exposure duration
influence the absorption, release and excretion of 1ead...thus the
Carcinogen Assessment Group recommends that a numerical estimate not be
used" (IRIS, 1990).

Nickel :

Nickel or its compounds can affect the immune system. Continued
contact with the skin can cause skin allergies. By inhalation, nickel
refinery dust including nickel subsulfide has been shown to cause cancer

_in the lung, nasal cavity, and voice box in humans and is classified "A" -

human carcinogen. Metallic nickel and nickel carbonyl are shown to be
carcinogenic in humans, again via inhalation. The carcinogenic effect of
oral exposure has not been established.

8.4.2 Non-Carcinogenic Effects

The potential for non-cancer health effects is evaluated by
comparing an exposure level over a specified time period with a reference
dose (RfD) derived for a similar exposure period (USEPA, 1987e; 1989e).
This ratio of exposure to toxicity is called a hazard quotient. The non-

cancer hazard quotient assumes that there is a level of exposure (i.e.,
the RfD) below which it is unlikely for even sensitive populations to
experience adverse health effects. If the hazard quotient exceeds 1,
there may be concern for potential noncancer effects. The greater the
hazard quotient above unity, the greater the level of concern. The
chronic RfDs used in this analysis, and their basis, are presented in

- Table 8-11.

In the absence of an RFD for lead, a level is derived based on
evidence of biomedically adverse effects at blood lead levels of 10-
15 ug/deciliter (ug/dl). Using a methodology applied previously by the
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Chemical
Oral Route

Cadmium
Chromium (VI)
Lead

Nickel (soluble salts)

Polychlorinated Biphenyls

TOXICITY VALUES:

Chronic RfD
(mg/kg-day)

5£-04
5E-03
3.2E-04

2E-02

ND(Z)

TABLE 8-11

COLUMBUS McKINNON CORP.

Confidence Critical
Level Effect
High Kidney damage
Low Blood, tissue
pathology
Medium Decreased body

(1) Based on a blood lead level of concern of 10 ug/dl.
(2)  SEPA has adopted a 10-day dr1nk1ng water health advisory for PCB’s (noncancer effects) of 70 ug/day, which assumes

that 100% of PCB exposure is from drinking water.

NA = Not Available
IRIS =
UF =

chronic exposures.
MF =
Reference: USEPA, 1989d.

1332-01-1

Integrated Risk Information System (USEPA database) (IRIS,
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USEPA in their derivation of a Maximum Contamination Level Goal (MCLG) for
lead in drinking water, with modification, a reference dose of 3.2E-04
mg/kg-day can be derived. The assumptions used in this derivation, some
of which differ from the approach taken by the USEPA, are as follows: a
factor of 6.25 to convert from the PbB level to a lead concentration in
drinking water; a safety factor of 10 which is protective of health; and
ingestion of 1.5 liters of water per day by a 28.9 kg child. The
reference dose so derived is 3.2E-04 mg/kg-day. '

8.4.3 Carcinogenic Effects
Regardless of the mechanism of effect, risk assessment methods

generally derive from the hypothesis that thresholds for cancer induction
by carcinogens do not exist and that the dose:response relationship is
linear at low doses. The methods require extrapolation from high dose
animal studies to evaluate low dose exposure to humans. In the absence of
adequate information to the contrary, a linearized, multistage, non-
threshold low-dose extrapolation model is recommended by USEPA (1986a) as
the most appropriate method for assessing chemical carcinogens. USEPA
emphasizes that this procedure leads to a plausible upper limit to the
risk that is consistent with some proposed mechanisms of carcinogenesis.

Through application of this approach, USEPA has derived estimates of
incremental excess cancer risk from lifetime exposure to potential
carcinogens. This 1is accomplished by 'establishing the carcinogenic
potency of the chemical substance through critical evaluation of the
various test data and the fitting of dose:response data to a low dose
extrapolation model. The slope factor (whigh describes the dose:response
relationship at low doses) is expressed as a function of intake (i.e., per
mg/kg/day) . This expression incorporates standard pharmacological
considerations such as body weight (typically assumed to be 70 kg or about
154 1bs for an average adult). The slope.factors presented in Table 8-12
are used to estimate finite, upper limits of risk at low dose levels
administered over a lifetime. The linear low-dose cancer risk equation
is:

Risk = CDI x SF
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TABLE 8-12
COLUMBUS McKINNON CORP.
TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS

Slope Factor =  Weight-of-
(SF) Evidence ‘ SF Basis/
Chemical mg/kg-day) Classification Type of Cancer SF_Source
Oral Route
Cadmium NA /IRIS, HEA
Chromium NA ~ /IRIS, HEA~
Lead L B2 /IRIS, HEA
Nickel NA /IRIS, HEA
Polychlorinated 7.7E400 B2 Liver Diet/IRIS
Biphenyls
NA = Not Available
B2 = Probable human carcinogen
IRIS = Integrated Risk Information System (USEPA database)
HEA = Health Effeéts Assessment Summary Tables.

References: IRIS (1990); USEPA (1990b; 1989d)
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where:
Risk = a unitless probability (e.g., 2 x 10'5) of an
~individual developing cancer;
CDI = chronic daily intake averaged over 70 years
(mg/kg-day); and
SF = s]ope'factor, expressed in (mg/kg-day)”’

This Tlinear equation is valid only at low risk levels (i.e., below
estimated risks of 0.01). This approach does not necessarily give a
realistic prediction of risk. The true value of the risk at trace ambient
concentrations is unknown, and may be as low as zero. ,

The slope factor for PCBs is presented in Table 8-12. The other
indicator chemicals do not have assigned slope factors for oral exposures.

There are no assigned slope factors for dermal exposure (skin
contact). In their absence, oral slope factors are used. This will tend
to overestimate risk for carcinogens which exert their effects
systemically.

8.4.4 Mixtures '

To evaluate the overall potential for non-cancer and cancer effects
posed by multiple chemicals, the USEPA has developed guidelines (USEPA,
1986b). For the assessment of non-cancer effects, a hazard index approach
is used. This approach assumes that subthreshold exposures to several
chemicals at the same time could result in an adverse health effect. It
assumes that the magnitude of the adverse effect will be proportional to
the sum of the ratios of the subthreshold exposures to acceptable
exposures. The hazard index is equal to the sum of the hazard quotients.
When the hazard index exceeds a value of one (1) there may be concern for
potential health effects.

For the assessment of cancer effects, the individual risks
associated with exposure to each contaminant are summed. This represents
an approximation of the precise equation for combining risks which
accounts for the joint probabilities of the same individual developing
cancer as a consequence of exposure to two or more carcinogens. This
additive approach assumes independence of action by the compounds involved
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(i.e., that there are no synergistic or antagonistic chemical interactions
and all chemicals produce the same effect, i.e., cancer).

8.5 RISK CHARACTERIZATION

The magnitude of risk associated with exposures of Columbus McKinnon
yard maintenance workers to contaminants in surficial soil on the site,
and to fish which become contaminated with PCBs is evaluated in this
section. Potential non-cancer health effects, those associated with Tong-
term chronic exposure to surficial soil, are assessed through application
of reference doses presented in Table 8-11. The cumulative impact of
exposure from inadvertent ingestion and skin contact is estimated.

' Carcinogenic risks are quantified for exposure to surficial soils,
using the slope factors presented in Table 8-12. -

8.5.1 Non-Cancer Risks

As presented in Table 8-13, the non-cancer risks associated with
ingestioﬁ and skin contact with soils at the surface of the site during
maintenance activities result in a hazard quotient for lead and an overall
hazard index of 1, indicating a potential cause for concern due to
possible lead exposure. - This risk is actually lower than indicated due to
the plastic sheeting, which covers the Central Area and minimizes the
potential exposure of yard workers to contaminated soils.

As indicated in Table 8-14, the noncancer risk associated with
swimming in Ellicott Creek is insignificant. '

8.5.2 Cancer Risks

As presénted in Table 8-15, PCBs are the only compounds of the
indicator chemicals which have been assigned a cancer slope factor for
exposures via ingestion (also used in the analysis of skin contact). "As
indicated, exposures from inadvertent ingestion and skin contact may
result in risk levels of about 4 in one hundred thousand and 5 in ten
thousand respectively, or, in sum, about 5 in ten thousand (5 x 10°%).
However, the actual risk to yard maintenance workers is likely to be much
less than calculated, given the fact that the most contaminated area on
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COLUMBUS McKINNON CORP.

CHRONIC HAZARD INDEX ESTIMATES (NONCANCER EFFECTS)
YARD WORKER EXPOSURE

cDI .
DI ADJUSTED RfD ‘ HAZARD
CHEMICAL (MG/KG-DAY) FOR ABSORPTION (MG/KG-DAY) QUOTIENT
Exposure Pathway: Ingestion of Chemicals in Soil by Workers
Cadmium 3.4E-06 No 5£-04 0.007
Chromium 2.0E-05 No 5E-03 0.004
Lead 3.1E-04 No  3.2E-047 1.0
Nickel 6.4E-05 No 2E-02 0.003
Polychlorinated 4.0E-05 No 1£-02¢% 0.004

Biphenyls ,
Pathway Hazard Index = 1.0 .
Exposure Pathway: Dermal Contact with Chemicals in Soil by Workers

Cadmium 4.1E-05 - Yes 5E-04 0.08

Chromium 2.4E-04 - Yes 5E-03 0.05

Lead 3.7E-03 - Yes 3.2E- 04“’ 12.0

Nickel 7.6E-04 Yes 2E-02 0.04

Polychlorinated 4.7E-04 Yes - 1E-029 0.05
Biphenyls

Pathway Hazard Index = 12.0
Total Exposure Hazard Index = 13.0

(1) Based on a blood lead level of concern of 10 ug/dl.

(2) Based on Non-Cancer USEPA 10- day adult health adv1sory (ATSDR, 1989c)
ND None determined

CDI = Chromic Daily Intake

RfD = Reference Dose for Non-Carcinogenic Effects (IRIS, 1990; USEPA, 1990b)
Hazard Quotient = CDI + RfD

Reference: USEPA:, 1989d

\.

1332-01-1



N
;
EE B NN TN N 5 N N B aE B BN B W s B . O . |

TABLE 8-14
COLUMBUS McKINNON CORP.

INYI

CHRONIC HAZARD INDEX ESTIMATES (NONCANCER EFFECTS)
RECREATIONAL (SWIMMING) EXPOSURE

CDI ADJUSTED '

CONCENTRATION CDI FOR Rfd HAZARD

CHEMICAL (mg/1) (MG/KG-DAY)  ABSORPTION (MG/KG-DAY) QUOTIENT
Exposure Pathway: Ingestion of Chemicals in Water while Swimming
-Cadmium 2.9E-06 1.0E-10 No 5E-04 2.1E-07
Chromium 3.6E-05 1.3E-09 No 5£-03 2.6E-07
Lead 1.8E-04 6.4E-09 _ No 3.26-04  2.0E-05
Nickel 8.6E-05 3.1E-09 No 2E-02 1.5E-07
Polychlorinated 1.9E-05 6.8E-10° No 1£-02®  6.8E-08
Biphenyls
Pathway Hazard Index = 0.00002
Exposure Pathway: Dermal Contact with Chemicals in Water while Swimming

Cadmium 2.9E-06 3.4E-11 Yes - 5E-04 6.7E-08
Chromium . 3.6E-05 4.2E-10 Yes 5E-03 8.4E-08
Lead 1.8E-04 2.1E-09 Yes 3.26-04"  6.5E-06
Nickel 8.6E-05 1.0E-09 Yes 2E-02 5.0E-08
Polychlorinated 1.9E-05 2.2E-10 Yes 1E-02® 2.2E-08

Biphenyls _
: Pathway Hazard Index = 0.000006
Total Exposure Hazard Index = 0.00003

(1) Based on a blood lead level of concern of 10 ug/dl.

(2) Based on Non-Cancer USEPA 10-day adult health advisory (ATSDR, 1989c)
ND None determined

CDI = Chromic Daily Intake

RfD = Reference Dose for Non-Carcinogenic Effects (IRIS, 1990; USEPA, 1990b)
Hazard Quotient = CDI + RfD

Reference: USEPA:, 1989d
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COLUMBUS McKINNON CORP.
CANCER RISK ESTIMATES - YARD WORKER EXPOSURE

CDI CHEMICAL-
| cDI ADJUSTED FOR SF - SPECIFIC
CHEMICAL (MG/KG-DAY) ABSORPTION (MG/KG-DAY) RISK

Exposure Pathway: Ingestion of Chemicals in Soil by Workers:

Polychlorinated 5.1E-06 No 7.7E+00 3.9E-05
Biphenyls

Total Pathway Risk: 3.9E-05

Exposure Pathway: Dermal Contact with Chemicals in Soil by Workers

Polychlorinated 6.1E-05 Yes 7.7E400 4.7E-04
Biphenyls ‘

Total Pathway Risk: 4.7E-04
Total Exposure Risk: 5.1E-04

NOTES:

DI
F

w

C Chronic Daily Intake ' 3
SF = Carcinogenic Slope Factor (IRIS, 1990; USEPA 1990b) , |
Chemical-Specific Risk = CDI x SF (see text)

Reference: USEPA, 1989d | - g ~ l

|

¢
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site is covered with plastic sheeting and no maintenance activities occur
there.

The cancer risk associated with swimming in Ellicott Creek is much
less than 1 in one million (see Table 8-16).

8.5.3 Comparison with Guidelines and Tolerances

In 1984, the U.S. Food and Drug Administration established a
tolerance level for PCBs in fish at 2 mg/kg (USFDA, 1984). This tolerance
Tevel is applicable to fish consumption in New York State. The PCB
concentration in fish fillets estimated in Section 8.3.5, based upon the
prior unremediated conditions at the study area, is 0.4 to 1.9 mg/kg,
which is slightly below to 5 times lower than the FDA tolerance limit.
For current conditions, which reflect the degree of risk reduction

achieved through the implementation of remedial measures to date, the
estimated PCB concentration in fish fillets is 0.04 to 0.16 mg/kg. This
is 13 to 50 times less than the FDA tolerance 1imit. The viability of
fish in the Creek is discussed below, in Section 8.5.4.

The USEPA has proposed that the ambient water quality concentration
should be zero for protection of human health from the potential
carcinogenic effects of PCB exposure through ingestion of_contaminated
water and fish, but sets a recommended criterion associated with a
lifetime risk of 107 of 0.079 ng/1, based predominantly on fish ingestion.
The analysis presented in Section 8.3.5, for the prior unremediated
conditions in the study area, resulted in an estimated PCB concentration
in surface water of 19 ng/1, which is over 200 times this ambient water
quality criterion. For the current conditions, which reflect the degree
of risk reduction achieved through the implementation of remedial measures
to date, the estimated PCB concentration in surface water is 1.6 ng/1, or
20 times the USEPA ambient water quality criterion. This assumes a total
PCB loading to the creek via soil erosion of 0.19 kg/yr.

The New York State ambient water quality criterion for PCBs in a
Class D stream is 0.001 ug/1 (6 NYCRR Part 701). The analysis presented

in Section 8.3.5, for prior unremediated conditions, estimated an upper -

limit water concentration of about 0.019 ug/1, which is 19 times the
criterion. Conversely, when the analysis is repeated using the presently
existing conditions (i.e., IRM construction completed), the estimated PCB
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TABLE 8-16

INYI

COLUMBUS McKINNON CORP.
CANCER RISK ESTIMATES - RECREATIONAL (SHIMMING) EXPOSURE

W) ' _CHEMICAL-
- W) ADJUSTED FOR SF SPECIFIC
CHEMICAL (MG/KG-DAY) ABSORPT ION (MG/KG-DAY)" RISK

Exposure Pathway: Ingestion of Chemicals in Water while Swimming

Polychlorinated 2.9E-10 No 7.7E400 2.2E-09
Biphenyls '

Total Pathway Risk: 2.2E-09

Exposure Pathway: Dermal Contact with Chemicals in Water while Swimming

Polychlorinated 9.45E-11 Yes : 7.7E+00 7.3E-10
Biphenyls ' .

Total Pathway Risk: 7.3E-10
Total Exposure Risk: 2.9E-09

NOTES:

CDI = Chronic Daily Intake
SF = Carcinogenic Slope Factor (IRIS, 1990; USEPA 1990b)
Chemical-Specific Risk = CDI x SF (see text)

Reference: USEPA, 1989d
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concentration in surface water of 0.0016 ug/1, which is 1.6 times greater
than New York State ambient water quality criterion. It is noted that
these analyses conservatively assume that all PCB entering the creek will
partition into water. The high organic carbon:water partition coefficient
(K, = 6.5) indicates, however, that most of the PCBs will partition to
stream sediment, and thus the actual concentration will be much lower than
that presented above.

8.5.4 Environmental Risks ,

8.5.4.1 Aquatic Risks Associated with Surface Water Quality

The federal ambient water quality criterion for protection of
freshwater aquatic life is 0.014 ug/1 PCB as a 24-hour average. Data from
the literature indicate that acute toxicity to freshwater aquatic Tife may

occur at concentrations above 2.0 ug/l. The ‘conservative analysis
performed in Section 8.3.5 resulted in an estimated upper limit water
concentration of about 0.019 ug/1 and 0.0016 ug/1 for the prior un-
remediated and current conditions, respectively. The estimated water
concentration for the prior unremediated conditions slightly exceeds the
federal ambient water quality criterion for freshwater aquatic 1ife. Both
values are below the level of acute toxicity.

8.5.4.2 Aquatic Risks Associated with Sediment Pore Water

Fish present in Ellicott Creek may come into contact with the PCB-
contaminated sediments which are located on the creek bottom in the
immediate vicinity of the alleged former waste oil disposal area. This
area of contaminated sediments is approximately 100-150 feet in length and
extends into the creek about 20-25 feet. Benthic organisms which inhabit
this area would also be exposed to the contaminated sediments and pore
water. therefore, aquatic hazard quotients for the sediment pore water
were calculated to assess aquatic risks.

The estimated pore water concentration for PCB-1254 assumes that the
sediment and pore water concentration is in equilibrium as is commonly
assumed for environmental contaminants (Karickhoff, 1984). This
concentration was derived using the following relationship:

Cp = Cs/(Koc - foc)
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where
= pore water concentration of PCB-1254 (ug/1)

= sediment concentration of PCB-1254 (ug/Kg)

organic carbon partition coefficient (ug/Kg soil/ug/Kg water)

—h 7~ [ (@]
]

= sediment organic carbon content (0.02 g/g - Thomas et al.,
1972)

A pore water concentration was calculated on the basis of both the maximum
(41,000 ug/Kg) and the average (7,000 ug/Kg) concentrations of PCB-1254
detected within the contaminated area during the present RI. The
estimated pore water concentrations and hazard quotients are presented in
Table 8-17. As indicated, the hazard quotients are less than unity for
acute toxicity and greater than unity for chronic toxicity. This result
suggests a potential for chronic toxicity to aquatic organisms; although,
as previously discussed, the extent of the sediment having measurable
concentrations of PCB-1254 is limited to a small area.

8.5.5 Public Welfare ,
Economic losses may accrue because of the lessened value of the
Columbus McKinnon site due to its ongoing hazardous waste site status. No

imminent threat to occupants of the site, nor to residents in the vicinity
of the site, presently exists.

8.6 DISCUSSION

The primary exposure pathways which may result in human health risk
are from possible exposure to lead resulting from incidental contact with
surficial soils on the site, and from ingestion of fish which may become
contaminated with PCBs. The analysis presented here was highly conserva-
tive. For PCBs in soil for example, the Agency for Toxic Substances and
Disease Registry (ATSDR) of the U.S. Public Health Service has stated
that, "Soil ingestion and dermal contact with soil would not be expected
to be significant routes of exposure at a limited access site" (ATSDR,
1989c). The ATSDR then references a study by the USEPA which calculated
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TABLE 8-17
COLUMBUS McKINNON CORPORATION

AQUATIC TOXICITY QUOTIENT CALCULATION
FOR PCB-CONTAMINATED CREEK SEDIMENT PORE WATER

Fresh Water Aquatic_
Toxicity Criteria

Hazard Quotient

NOTES :

(1) Criteria based on total of all chlorinated isomers of the compound.

Reference:

Pore Water
Acute Chronic ) Conc. ’
(ug/1) {ug/1) Notes Ref. (ua/1 ) Acute Chronic
PCB 1254 (max.) 2 . 0.014 1 1 1.48 0.74 106
) PCB 1254 (avg.) 2 0.014 1 1 . 0.25 0.12 18

(1) USEPA, 1986. Quality Criteria for Water. Office of Water Regulations and Standards

EPA 440/5-86-001.
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that PCB levels of 25 ppm in soil would present less than a 1 x 1077 risk
to people on site who work more than 0.1 km from the actual spill area
(assuming that the spill area is <0.5 acre) (USEPA, 1987). They also
state that ingestion is considered the primary route of exposure at
unrestricted sites; but that dermal exposure would be of less consequence
because PCBs will adsorb to soil particles, reducing the rate of dermal
~absorption.

The analysis of bioaccumulation of PCBs in fish was also highly
conservative, resulting in the calculation of dissolved PCB concentrations
which exceeded ambient water quality criteria for the protection of human
health. The FDA tolerance limit for PCBs in fish as a food was not
exceeded. Calculation of hazards quotients for PCB-contaminated creek

sediment pore water indicated a potential for chronic toxicity to aquatic
organisms. o

8.7  CONCLUSIONS

In this health risk assessment, exposures to site contaminants were
evaluated. Several exposure scenarios were considered:

e maintenance personnel may contact contaminated soils, resulting
in absorption of contaminants through the skin;

e maintenance personnel may inadvértent]y ingest contaminated
soils during yard work;

e residents and recreational users of Ellicott Creek may periodi-
cally consume fish caught in the creek; and

e recreational users of Ellicott Creek may periodically use the
creek for swimming.

Additionally, continued viability of freshwater aquatic life in Ellicott
Creek in Tight of site contamination, was assessed.

Contaminants which were evaluated consisted of PCBs, cadmium,
chromium, lead and nickel. These compounds were selected due to theijr
inherent toxicity and their frequency of detection in on-site soils.

The results of the human health risk assessment are summarized
below. Although the approach taken to perform this risk assessment is
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very conservative and probably overstates the actual risks associated with
the site, it is the approach recommended by USEPA to allow for uncertain-
ties in the risk assessment process. In addition, the risk assessment has
been performed on the basis of the former unremediated conditions at the
site. Actual cancer risk estimates summarized below are much lower when
the degree of risk reduction achieved by the interim remedial measures now
in place are considered.

SOILS

Ingestion

Non-Cancer Effects: The only contaminant which may pose concern
from a non-cancer standpoint, for this exposure pathway, is lead.
The other four contaminants (cadmium, chromium, nickel, and PCBs)
are of minimal concern for this pathway.

Cancer Effects: The incremental cancer risk associated  with
ingestion of PCBs in soil is about 4 in one hundred thousand.

Dermal Contact

Non-Cancer Effects: As with the ingestion pathway, the only
contaminant of concern due to skin contact is lead. The hazard
index for lead via this exposure pathway indicates the need for
greater concern than for the ingestion pathway.

Cancer Effects: The incremental cancer risk associated with dermal

contact with PCBs in soil is about 5 in ten thousand, or over a
factor of 10 greater than the risk posed by the ingestion pathway.

SURFACE WATER

Ingestion

Non-Cancer Effects: None of the contaminants in surface water pose
a health hazard, from a non-cancer standpoint, via ingestion.

Cancer Effects: The incremental cancer risk associated with
ingestion exposure during swimming was calculated to be about 2 in
one billion.

Dermal Contact

Non-Cancer Effects: None of the contaminants in surface water pose
a health hazard, from a non-cancer standpoint, via skin contact.
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Cancer Effects: The incremental cancer risk associated with skin
contact was calculated to be about 7 in one hundred trillion.

FISH

Ingestion

The PCB concentration in fish fillets based on prior unremediated
conditions was calculated to be 0.4 to 1.9 mg/kg. However, for
conditions which reflect the degree of risk reduction achieved with
the implementation of remedial measures to-date, the calculated PCB.
concentration in fish fillets is 0.05 to 0.16 mg/kg. These
concentrations are lower than the FDA tolerance 1imit for PCBs in
fish as food, which is 2 mg/kg.

The results of the environmental assessment quotients suggest a
potential for chronic toxicity for aquatic organisms exposed to sediments
contaminated with PCB-1254 in the creek immediately adjacent to. the site.
However, the extent of the contaminated sediments having measurable
concentrations of PCB-1254 is limited to a small area of the creek.
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