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1.1 GENERAL

1.0 EXECUTIVE SUMMARY

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. 89-0240-88-10) with NYSDEC to develop and
implement a Work Plan for the completion of a Remedial Investigation/
Feasibility Study for the alleged former waste oil 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;

• site contaminant characterization;

• assessment of off-site contaminant migration; and
• 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. The 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 approximately 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

1.3.1 Investigative Methodology

The field investigations involved the following tasks:

• detailed survey of the study area;

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

• installation of seven ground water monitoring wells;

• development and in-situ hydraulic conductivity testing of each
of the seven new ground water monitoring wells;

• measurement of ground water and creek water levels;

• collection of creek bed sediment samples; and

• 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, till, 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, plastic, concrete rubble,

1332-01-1 1-2.
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metal filings, and other metallic material such as pieces of chain. Fill
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 t6 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 cl ayey silt with small rounded gravel. The underlying
bedrock was not investigated during the Spring 1990 drilling activities.

1.3.3 Site Hydroqeoloqy

The major hydrostratigraphic units present in the overburden at the
Columbus McKinnon Facility are an unconfined, shallow water-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 low water periods.
The estimated yearly average ground water outflow from the study area to
Ellicott 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 ft3/sec. Stream flow has a pronounced seasonal variation
with 87% of total average annual flow occurring 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, may 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 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.

1.4.3 Relationship between Creek and Ground Water Elevations

Water level monitoring results show that the wells within the study
area are directly connected to the creek and flood crest elevationswill
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 accordance 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 lead) 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
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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:

these

• 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

Haloqenated Volatile Orqanics - No HVOCs were detected in any of
samples.

PCBs - PCB contamination in the

surficial soil/fill (i.e., 0-2 feet).
Arochlor 1254) in surficial soil/fill
125 ppm, with an average of 20 ppm.

North Area occurs principally in
The concentration of PCBs (i.e.,
in this area ranged from 0.36-

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

Haloqenated Volatile Orqanics - 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 Figure 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 fill 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)

Haloqenated Volatile Orqanics - Essentially no HVOC contamination
was detected.

PCBs - Similar to the North Area, the PCB contamination in the South
Area occurs principally within the surficial soil/fill. 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 concentrations 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 nearest to the alleged former waste
oil 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 oil disposal area were elevated with respect to
upstream s.ampling 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:

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

• mechanical erosion of the stream bank along the periphery of
the study area resulting in the release of contaminated fill
material to Ellicott Creek;

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

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

A comparison of yearly contaminant loading 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. 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

1332-01-1 1-7
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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:

Existing
Conditions

Prior Un-

Remediated
Conditions

PCBs

0.19

2.2

TOTAL YEARLY LOADING (Kg/yr) VIA
SOIL EROSION TO ELLICOTT CREEK

CADMIUM

0.11

0.34

CHROMIUM

1.7

4.2

NICKEL

2.0

10.0

LEAD

9.6

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;

• 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 periodically use the
creek for swimming.

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

1332-01-1 1-8
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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.

SOILS

Inqestion

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

Inqestion

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

Inqestion

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
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2.1 PROJECT OBJECTIVE

2.0 INTRODUCTION

A site located along Ellicott 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. 89-0240-88-10) 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:

1332-01-1

• to summarize existing site investigation data;

• to define the horizontal and verti·cal extent of contaminants in
the site soils;

2-1
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• to identify the principal route(s) of contaminant migration
from the site; and

• 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-

ly 320 feet by 60 feet which includes a portion of the CM property located

between the CM facility and Ellicott 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,

1332-01-1 2-2
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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 oil 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 oil

disposal area through 1965, although company representatives believe this

figure is substantially inflated. There has been no allegation that waste

oil 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 history 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

1332-01-1 2-3
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in the near shore stream sediment. Sampling and analysis of subsurface
soil near the alleged former waste oil disposal area detected PCB
contamination to a depth of seven (7) feet in the 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 were

much greater · (2 orders of magnitude) than downstream (AES, 1982) . In
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 oil

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). In 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. All 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.

1332-01-1 2-4
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9/82

10/82

11/82

DATE

7/20/79
to

9/25/79

2/12/80

9/8/81

11/81 - 12/81

NOTES:

1332-01-1

VSSR

ED

ACTS

AES

CRA

5/82

8/82

11/82

- 1/83

7/83

11/83

5/85

1/86

AES

AES

AES

AES

AES

AES

AES

AES

CONSULTANT

VSSR/ED/ACTS

VSSR/ED/ACTS

VSSR/ED/ACTS

VSSR/ED/ACTS

AES/CRA

AES

AES

TABLE 2-1

COLUMBUS McKINNON CORP.

SOIL/SEDIMENT SAMPLING HISTORY

SOIL/SEDIMENT SAMPLING

17 samples

11 samples

13 soil samples

borings #1-9

4 sediment samples

4 soil samples

19 soil samples

8 soil samples

8 sediment samples

12 soil samples
7 sediment samples

10 soil samples

10 soil samples

5 sediment samples

sediment samples

10 sediment samples

9 sediment samples

Van Wert, Snyder, Sklarsky, Rowley -
Earth Dimensions, Inc.
ACTS Testing Labs
Advanced Environmental Systems, Inc.
Conestoga Rovers & Assoc.

COMMENTS

• Subsurface and surface samples from 6
borings

• Samples monitored for PCBs and leachable
heavy metals

• to depth of 5' at locaitons 10. 11, 12

• taken at surface and various depths to a
maximum depth of 7'6"

• from 2 locations - not mapped

• #10 surface, #11 0-3', #12 0-2', #13 0-2'

• #14-24 (except 22) at 0' and 3'
• (except 0' and 2' at #20 and #24)
• duplicates at #16 and @21 at surface

• #22. #25-31 surface only

• 4 locations, 5' and 15' from shore

• #32-43 surface only
• 4 locations, 5 and 15' from shore
• far.upstream locations 7. 7, 8 -

PCBs < detection limit

• #44-53, surface only

• #54-63. surface only

• 5 locations at 15' and 25' from shore

• 2 locations for total fixed residue
and total volatile residue

• 2 locations at different depths, max. 6'

• 3 locations: 5, 15, and 25' from shore

Architects/Consultants
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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 appropriate 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:

1332-01-1

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 hydrogeology, 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 loading 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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3.1 LAND USE

3.0 PHYSIOGRAPHY AND CLIMATE

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 for manufacturing

purposes. General residential, commercial, and other manufacturing areas
exist adjacent to this location. The facility is situated 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 Ellicott

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

Ellicott 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 Ellicott 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



r

A

-                     1 u

44

%/

: Cl
61//

1, fn \ \I.if , \(1/,/ , , </ f C-2

f            -

116@r
COL -01

C

N

LEG E N'I)-a

R-2 GENERAL RESID.

f R-C RESID. RESTRICT.
BUSINESS

NEIGHBORHOOD

SHOPPING

CENTRAL RETAIL

C-M GEN.COMMERCIAL
SERVICES

M-1 MANUFACTURING

M-2 LT. INDUSTRIAL

 COLUMBUSMcKINNON
FACILITY

--RI/FS AREA

REMEDIAL INVESTIGATION/ FEASIBILITY STUDY

ZONING MAP OF

THE CITY OF TONAWANDA, NEW YORK
COLUMBUS McKINNON CORP. DECEMBER 1990

-n

6>
C

X)

m

Uh



1

1

1

1

1

1

=Sri

January

February

March

April

May

June

July

August

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

September

October

November

December

MONTH

Mean Annual

Maximum Annual (1977)

Minimum Annual (1962)

* Source:

1332-01-1

PRECIPITATION

(inches)

3.07

2.68

2.77

2.69

2.93

2.92

2.91

3.22

3.08

3.07

3.33

3.26

35.94

53.55

28.55

TEMPERATURE

(°F)

24.8

24.6

32.5

43.6

55.0

64.8

70.5

68.9

62.5

51.5

40.0

29.5

47.3

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) Six (6) borings completed in July and September 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 812. Drilling logs 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 holps
81 to 812 are shown on Plate 1.

b) 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 8-1. These data were used to map fill thickness
(Plate 3).

c) 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 locations. No
descriptive sample logs were prepared.

1332-01-1 4-1
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d) Two monitoring wells, 0W1-83 and OW2-83, were installed by Earth
Dimensions, Inc. on August 8 and 9, 1983 using 6-inch O.D. hollow
stem augers. Continuous split-spoon sampling was performed to
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
split 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 85. The
wells were screened with 2-foot Johnson stainless steel well
screens with2-inch I.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.

e) 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 8-1. 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 4-2
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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 received from Conrail. The field

investigations involved the following tasks:

1332-01-1

• 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;

• 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;

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

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

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

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

• collection of weekly ground water and creek water level s duri rig
the period of May 1990 through July 1990;

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

• collection of creek bed sediments;

• collection of ground water samples from each of the two shallow
and two intermediate depth downgradient monitoring wells and
single upgradient background well.

4-3
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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 82.

The locations and elevations of monitoring wells and surface water

staff gauges established during the RI were also surveyed as a part of RI
activities.

4.2.2 Test Borinqs

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 locations 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 (0W1-83 and OW2-83) were

abandoned. Abandonment of 0W1-83 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 remaining

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 bentonite backfill to the
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Location

No.

Monitoring Wells

MW-15

MW-l I

MW-l D

MW-25

MW-2I

MW-2D

MW-3

Staff Gauge

SG-1

SG-2

NOTES: AMSL

BGS

NA

1332-01-1

TABLE 4-1

MONITORING WELL AND STAFF GAUGE SUMMARY

Ground

Elevation

(ft amsl)

571.71

572.15

572.23

574.35

574.57

574.57

576.72

NA

NA

Top of Riser
Elevation

(ft amsl)

573.49

574.07

574.80

576.13

576.45

575.69

578.56

567.05

567.23

Above Mean Sea Level

Below Ground Surface

Not Applicable

Sand Pack

Interval

(ft bgs)

4.0-15.5

19.7-27.0

Not Used

3.7-16.0

20.7-28.0

Not Used

3.7-30.0

NA

. NA

Screened

Interval

(ft bgs)

5.2-15.2

29.7-31.7

4.7-14.7

33.0-35.0

NA

NA

21.7-26.7

22.7-27.7

5.7-20.7

Screened

Materials/
Location

Fill and

Lacustrine

Deposits

Lacustrine

Deposits

Glacial

Till

Fill and

Lacustrine

Deposits

Lacustrine

Deposits

Glacial

Till

Lacustrine

Deposits

Downstream

Upstream
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surface. Deep wells in the two downgradient nests were installed 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 pellets (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 84 and 85,

respectively.

4.2.5 Well 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 ground 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 86.

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
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MW-l I

Well

No.

...................

NOTE:

MW-15

MW-l D

MW-25

MW-2I

MW-20

MW-3

Date

of

Development

5/09/90

5/08/90

5/15/90

5/08/90
5/09/90

5/08/90

5/15/90

5/08/90

5/09/90

Static

Water Level
(1)

(ft above
sea level)

566.65

567.69

567.52

567.03

567.45

554.22

571.54

7.0

TABLE 4-2

WELL DEVELOPMENT DATA

12

1332-01-1

PH

8.0

7.1

11.7

7.0

12.4

7.2

Tey.
C

9

11

12

13

11

14

(1) Static water level measured just prior to the start of well development.

Speci fi c

Conductivity
(U"hos)

700

1270

1042

1310

1300

5150

1060

Fi el d

Observations

Silty; some sheen; no
obvious odor

Clear; no odor

Clear; no odor

Silty; no odor

Clear; no odor

Clear; no odor

Clear; no odor

Volume

Removed

(gals.)

6

55

5

60

14

3

35

Development
Method

Pumping &
Bailing

Pumpi ng

Bailing

Pumping &
Bailing

Pumping

Bailing

Pumpi ng

Z
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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 along 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. All 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 Geology

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

1332-01-1 4-8



TABLE 4-3

GROUND WATER AND SURFACE WATER ELEVATIONS
APRIL 1990 THROUGH NOVEMBER 1990

(All elevations in feet above mean sea level)

DATE 4/26/90 4/27/90 4/30/90 5/1/90

WELL NO.

MW-l S

MW-l I

MW-l D

MW-25

MW-21

MW-2D

MW-3

SG-1

SG-2

1332-01-1

NA

NA

NA

567.18

567.49

549.85

NA

NA

NA

NA

NA

NA

566.31

567.79

564.29

567.08

567.5

550.36

566.51

567.57

566.35

566.94

567.22

551.85

571.8

NA

NA

566.72

567.82

566.52

567.02

567.52

552.11

571.71

NA

NA

5/2/90

566.57

567.61

566.82

566.92

567.29

552.56

571.6

NA

NA

5/8/90 5/18/90 5/25/90 5/29/90

566.65

567.69

567.7

567.03

567.45

554.45

571.54

NA

NA

566.99

568.56

547.41

567.72

568.4

541.68

572.51

NA

NA

566.56

567.86

556.29

567.14

567.68

545.41

572.01

565.47

565.48

566.38

567.39

559.34

566.8

567.2

547.41

571.63

565.1

565.15

Z



E

DATE

WELL NO.

MW-15

MW-l I

MW-l D

MW-25

MW-21

MW-2D

MW-3

SG-1

SG-2

6/1/90

566.5

567.42

560.92

566.85

567.22

548.59

571.37

565.28

565.3

1332-01-1

6/8/90

566.46

567.38

563.62

566.76

567.11

551.26

570.91

565.41

565.4

TABLE 4-3 (Continued)

GROUND WATER AND SURFACE WATER ELEVATIONS

APRIL 1990 THROUGH NOVEMBER 1990

(All elevations in feet above mean sea level)

6/15/90

566.43

567.12

565.12

566.53

566.92

553.49

570.19

565.6

565.61

6/22/90

566.27

566.83

565.94

566.34

566.63

555.39

569.46

565.55

565.57

6/29/90

566.12

566.64

566.35

566.15

566.44

557.04

568.78

565.55

565.57

7/6/90

565.73

566.09

566.43

565.7

565.91

558.37

567.62

565.15

565.23

7/13/90

565.49

565.82

566.41

565.48

565.64

559.28

567.23

564.97

565.28

8/16/90

565.89

566.03

566.04

565.94

565.9

562.89

566.82

565.51

565.56

NA

NA

11/9/90

565.84

566.13

566.35

566.18

565.94

565.54

568.19

Z

5/1/91

566.74

567.87

568.77

565.43

567.83

567.64

572.16

NA

NA



WELL NO.

MW-15

MW-l I

MW-l D

MW-25

MW-2I

MW-2D

MW-3

SG-1

SG-2

WELL NO.

MW-15

MW-l I

MW-10

MW-25

MW-21

MW-20

MW-3

SG-1

SG-2

1332-01-1

0

566.34

567.17

564.54

566.56

566.94

552.51

570.50

565.34

565.38

10

566.40

567.15

564.64

566.62

566.95

552.67

570.45

565.41

565.40

1

566.41

567.22

564.57

566.63

567.00

552.56

570.51

565.49

565.48

11

566.38

567.13

564.66

566.60

566.91

552.68

570.45

565.36

565.36

2

566.46

567.29

564.59

566.64

567.05

552.57

570.51

565.59

565.58

12

566.38

567.12

564.65

566.61

566.90

552.69

570.45

565.38

565.31

3

TABLE 4-4

GROUND WATER AND SURFACE WATER ELEVATIONS

FOR A 24-HOUR PERIOD BEGINNING JUNE 12. 1990

(All elevations in feet above mean sea level)

566.48

567.30

564.59

566.66

567.07

552.58

570.51

565.61

565.61

13

566.34

567.07

564.65

566.58

566.89

552.69

570.45

565.22

565.23

4

HOURS

566.49

567.27

564.60

566.67

567.05

552.60

570.51

565.47

565.56

14

HOURS

566.31

567.02

564.66

566.56

566.81

552.69

570.45

565.18

565.20

5

566.46

567.24

564.62

566.66

567.02

552.62

570.49

565.53

565.52

15

566.25

566.97

564.67

566.53

566.75

552.73

570.44

NA

NA

6

566.44

567.22

564.61

566.65

567.00

552.62

570.48

565.49

565.48

16

566.21

566.94

564.69

566.49

566.70

552.74

570.44

NA

NA

7

566.42

567.18

564.63

566.64

566.97

552.63

570.56

565.45

565.44

17

566.19

566.94

564.70

566.47

566.70

552.74

570.44

NA

NA

8

566.41

567.17

564.63

566.63

570.45

566.19

566.96

566.45

552.76

NA

9

566.96

552.64

565.41

565.40

18

564.70

566.71

570.43

NA

566.40

567.17

564.64

566.62

566.95

552.67

570.45

565.41

565.40

19

566.20

566.99

564.70

566.47

566.72

552.74

570.43

NA

NA

Z
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WELL NO.

MW-15

MW-l I

MW-l D

MW-25

MW-21

MW-2D

MW-3

SG-1

SG-2

20

566.24

567.02

564.70

566.48

566.79

552.79

570.42

NA

NA

21

566.27

567.06

564.72

566.49

566.80

552.79

570.42

NA

NA

TABLE 4-4 (Continued)

GROUND WATER AND SURFACE WATER ELEVATIONS

FOR A 24-HOUR PERIOD BEGINNING JUNE 12, 1990

(All elevations in feet above mean sea level)

22

566.29

567.07

564.71

566.50

566.82

552.80

570.42

NA

NA

HOURS

23

566.29

567.07

564.72

566.51

566.85

552.82

570.42

565.22

565.23

24

566.32

567.11

564.73

566.52

566.88

552.83

570.45

565.28

565.29

25

566.37

567.19

564.75

566.55

566.94

552.85

570.41

565.43

565.40

26

566.58

566.99

565.49

565.46

Z
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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 DeDOSits

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 underlying the

City of Tonawanda is the Upper Silurian Camillus Shale. The Camillus

Shale consists of shale, limestone, 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 occupance of the water soluble gypsum throughout the formation.

4.3.2 Regional Hydroqeoloqy

Ground water supplies in the Tonawanda region are derived from either

the overburden deposits or from the underlying bedrock aqui fers. The

overburden deposits are typically low yielding formations and the water

quality from the bedrock aqui fers is generally poor. As a result 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 8H1 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-10-90, MW-20-90, and MW-3-90; and 48 shallow soil borings

completed during the RI and designated as 5890-1 to SB90-48.

The study area is characterized by four principal units as follows:

fill, 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, 83, and 84.

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 uppermost 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,

1332-01-1 4-10
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Boring
No.

SB-90-1

SB-90-2

SB-90-3

SB-90-4

SB-90-5

SB-90-6

SB-90-7

SB-90-8

SB-90-9

SB-90-10

SB-90-11

SB-90-12

SB-90-13

SB-90-14

SB-90-15

SB-90-16

SB-90-17

SB-90-18

SB-90-19

SB-90-20

SB-90-21

SB-90-22

SB-90-23

SB-90-24

1332-01-1

TABLE 4-5

COLUMBUS McKINNON CORP.
STRATIGRAPHIC SUMMARY TABLE FOR

SHALLOW BORINGS

Interpolated
Elevation

(G.L. amsl)

569.2

569.0

569.3

569.3

572.3

569.5

571.1

567.0

569.8

570.2

571.3

567.0

572.1

570.2

572.0

573.5

574.3

574.1

573.2

571.8

570.2

571.9

572.7

573.6

8.3

6.2

2.3

Depth To
Glaciolacustrine

Deposit/Fill
Thickness

2.5

>2.1 <4.0

>2.5 <4.0

4.3

2.4

4.5

>1.0 <2.0

Elevation

Glaciolacustrine

Deposit

567.7

566.9

566.8

565.0

569.9

565.0

570.1

<5.0 (Boring terminated in fill unit)

2.3 567.5

>4.3 <6.0 565.9

>4.4 (boring terminated in fill unit)

>6.3 (boring terminated in fill unit)

>6.5 <8.0 565.6

.3

.7

>.6 <2.0

561.9

565.8

571.2

574.0

573.4

572.6

No recovery at fill/native soil interface

>6.5 <8.0

6.2

>.3 <2.0

.5

(Continued)

563.7

575.7

572.4

573.1
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Boring
No.

SB-90-25

SB-90-26

SB-90-27

SB-90-28

SB-90-29

SB-90-30

SB-90-31

SB-90-32

SB-90-33

SB-90-34

SB-90-35

SB-90-36

SB-90-37

SB-90-38

SB-90-39

SB-90-40

SB-90-41

SB-90-42

SB-90-43

SB-90-44

SB-90-45

SB-90-46

SB-90-47

SB-90-48

1332-01-1

TABLE 4-5

COLUMBUS McKINNON CORP.
STRATIGRAPHIC SUMMARY TABLE FOR

SHALLOW BORINGS

Interpolated
Elevation

(G.L. amsl)

574.1

572.8

571.8

570.8

571.1

572.2

573.4

574.2

574.6

574.2

572.7

572.5

574.1

574.2

575.2

574.5

573.2

571.0

575.1

575.5

575.8

575.3

575.3

574.0

.2

2.2

6.2

8.1

Depth To
Glaciolacustrine

Deposit/Fill
Thickness

>4.4 <6.0

>2.2 <4.0

>6.3 <8.3

>4.4 <6.0

6.2

6.9

3.8

>7.1 <8.0

>6.8 <8.0

>6.6 <8.0

2.5

8.3

6.2

6.4

2.3

0.0

>2.4 <4.0

>4.4 <6.0

6.6

>4.7 <8.0

(Continued)

Elevation

Glaciolacustrine

Deposit

573.9

570.6

565.6

562.7

566.7

570.0

571.1

574.2

572.2

571.7

564.4

566.3

567.7

567.9

570.8

568.3

563.4

564.2

568.5

571.1

569.2

570.6

568.4

570.2
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Boring
No.

BH-2-81

BH-3-81

BH-4-81

BH-5-81

BH-6-81

BH-7-81

BH-8-81

BH-9-81

1332-01-1

TABLE 4-5

COLUMBUS McKINNON CORP.

STRATIGRAPHIC SUMMARY TABLE FOR
SHALLOW BORINGS

Interpolated
Elevation

(G.L. amsl)

573.6

574.9

574.3

573.4

574.5

573.7

575.4

574.0

Depth To
Glaciolacustrine

Deposit/Fill
Thickness

Elevation
Glaciolacustrine

Deposit

7.0+ Boring terminated in fill unit

7.0 567.9

7.0+ Boring terminated in fill unit

7.0+ Boring terminated in fill unit

7.6+ Boring terminated in fill unit

7.0+ Boring terminated in fill unit

3.3+

5.5

572.1

568.5
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Well No.

MW-15-90

MW-10-90

MW-25-90

MW-20-90

MW-3-90

CM-1-89

CM-2-89

CM-3-89

CM-4-89

CM-5-89

Elevation

(G.L. amsl)

571.71

572.13

574.35

574.57

576.72

572.4

573.5

571.0

575.2

573.6

TABLE 4-6

COLUMBUS McKINNON CORP.

STRATIGRAPHIC S MMARY TABLE FOR

DEEP BORINGS

Depth to
Glaciolacustrine

Deposi t/Fill
Thi ckness

>5.1 <7.0

6.2

>6.4 <7.0

6.7

2.5

8.2

8.3

8.1

2.6

0.0

Elevation

Glacio-

Lacustrine

Deposit

566.6

565.9

567.9

567.9

574.2

564.2

565.2

562.9

572.6

573.6

NA

27.6

NA

29.4

NA

28.6

27.6

27.4

31.4

29.1

Depth
to

Till

El evati on

of

Till

NA

544.53

NA

545.17

NA

543.8

545.9

543.6

543.8

544.5

Depth
to

Bedrock

51.2

54.8

52.3

54.9

53.0

El evati on

of

Bedrock

520.8

518.2

518.7

520.1

520.0

Z
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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
lacustrine 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 in thickness.
Locally the clay grades into a sand and gravel. Beneath the clay is a

lower till which varies from the upper till in terms of color and texture.
The lower 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 laterally 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 Hydroqeoloqic Progerties

Hydrostratigraphic units are sequences 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

the 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
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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-15, MW-lI, MW-25,
MW-2I, and MW-3) screened in the shallow water bearing zone range from
6.3 x 10-5 cm/s to 3.0 x 10-3 cm/s with a geometric mean of 4.3 x 10-4 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 Confininq Unit

The till sequence and the intercalated sediments comprise 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 10-6 cm/sec in MW-10 to 2.9
x 10-7 cm/sec in MW-20 (mean value: 5.9 x 10-7 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 gravel units in the till sequence are probably 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 the creek staff gauges throughout the course of this investiga-

1332-01-1 4-13
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WELL NO.

MW-15

MW-l I

MW-l D

MW-25

MW-2I

1332-01-1

MW-2D

MW-3

DEPTH OF

SCREENED INTERVAL
(ft)

5.2 - 15.2

21.7 - 26.7

29.7 - 31.7

4.7 - 14.7

22.7 - 27.7

33.0 - 35.0

5.7 - 20.7

TABLE 4-7

HYDRAULIC CONDUCTIVITY TEST RESULTS

MATERIAL SCREENED

Fill and Lacustrine
Deposits

Lacustrine Deposits

Glacial Till

Fill and Lacustrine
Deposits

Lacustrine Deposits

Glacial Till

Lacustrine Deposits

HYDRAULIC
CONDUCTIVITY

(cm/sec)

6.3 x 10-5

3.0 x 10-3

1.2 x 10-6

1.4 x 10-4

1.4 x 10-3

2.9 x 10-7

4.0 x 10-4

METHOD OF
ANALYSIS

Bouwer & Rice
(1976)

Cooper et al.
(1967)

Hvorslev (1951)

Bouwer & Rice

(1976)

Cooper et al.
(1967)

Hvorslev (1951)

Bouwer & Rice

(1976)

Z
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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 line is shown in Figure 4-5. Lines of

constant hydraulic head are presented based on the horizontal hydraulic

gradient along the flow line and vertical hydraulic gradient between MW-

15 and MW-lI. 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

magnitude 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 locally, 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 Confininq 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-lD. Well

1332-01-1 4-14
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MW-20 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-20 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 Hydroqeologic Progerties

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 (ft2).

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, ground water flow and discharge to

Ellicott 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-ftz). The shallow aquifer 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 = Ki A

1332-01-1 4-15



HYDROGEOLOGIC

UNIT

Shallow

Water-Bearing
Zone

Confining
Layer

NOTES:

1332-01-1

GEOLOGIC

UNIT

Lacustrine

Sand and

Silt

Till

Sequence

SATURATED

THICKNESS

(ft)

21.5

24.4

TABLE 4-8

COLUMBUS McKINNON CORP.

HYDROGEOLOGIC PROPERTIES

AVERAGE PHYSICAL PROPERTIES

HYDRAULIC

CONDUCTIVITY

(FT/DAY)

1.219

(4.3x10-4 cm/s)

0.0017

(5.9)(10-' cm/s)

(1) Based on values from Freeze & Cherry (1979).
(2) Calculated between MW-3 and Ell icott Creek.
(3).,,,,Ca.lculated between MW-l I and,,MW-lD.
00: EN:MW+ properti# Mvn varyllx#11!*fmm %1**11**wn,

POROSITY
(1)

(%)

.30

.30

FLOW

DIRECTION

Lateral

to

Upward

Upward

AVERAGE FLOW PROPERTIES
(4)

5/25

HYDRAULIC

GRADIENT

(ft/ft)

8/16

0.019
(2)

0.003
(2)

.13
(3)

AVERAGE

LINEAR

VELOCITY

(ft/day)

5/25 8/16

0.077

.006

0.012

5/25

SPECIFIC

DISCHARGE

( fts/day/ft2)

0.023

.0002

8/16

0.004

Z
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where:

K =

i =

Al=

average hydraulic conductivity (1.219 ft/day);

average hydraulic gradient (0.035 ft/ft);

cross-sectional area of flow (440 x 21.5 = 9,460 ft2);

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-25 and
Ellicott Creek. An average of the high (0.057 ft/ft) and low

(0.013 ft/ft) hydraulic gradient over the period of measurement was used
because these values are assumed to be representative of high and low
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 5890-1 to 5890-48).

The total ground water outflow to Ell icott Creek is 404 ft3/day. Backwater
effects from the Niagara River and flood 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.

1332-01-1 4-16



1

1

1

1

1

1

1

1

*Sr
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 11-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 types 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 Pendleton (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 lies 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 the specified flood

frequencies. Flood stage elevations reached during the 10-, 50-, 100-,

and 500-year discharges range from 570.3 to 571.5 ft amsl and are shown in

cross-section on Figure 5-2. Location "E" (2950 ft above the confluence

with Tonawanda Creek) represents the conditions on Ellicott 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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Location

Ellicott Creek
at Mouth*

TABLE 5-1

COLUMBUS McKINNON CORPORATION
TONAWANDA FACILITY

Drainage Area
(sq. mi.)

110

Peak Discharges (cfs)

10-yr 50-yr

3,300 4,400

100-yr

4,900

500-yr

6,300

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

- 570

E

8
4 565

Z
-1

W

590

'0

575

560

5S5

550

545

)41
I

·1-1.
t-,· ·

-/4 l-

.flo

1

It

.....I.1

-:1 1-1

Mlgir
COL-01

i.

41·i

ill.

51.
1-L

Iii.

1/1_
411 4

-1

---2-1

- -I 13

11

- 1

7-

i. 1 IIi
1- Ill

0

-i .1. .- -

--

I

1- 1

i I

1

fiT

1·

T

-i-- I

ill!

lili
1 ..1,%

4 1*
1- 7 '1+

1 · 1·!

lilli , 1.1

H li
1

1

1.

1
.L'.

i:..

lilli.

1 i

11
1;1

lilli
111

11*4 :.
'10

i. 11.

IrA ! .1; .:
.4.-
4e

.1 1 '·-

J _

" 111 ':

, .lilli
lilli

!1 il·

:Mj..1Lf

1 -1.1-1 84·1.1
:i'fln

illi!1:i
..+11.1.; 1. 1

1-1.'Iii l.j
!lllll111
.ilii lili

114; ..1 ;1

78

-UBit:'ll'

11.lilli' 111 -1161
 lilli. :

0.5 1

!::!!il
,/ 1.i.i,

t·•'··· ·

··:i;11 ·1·

.0 I

:»i-jl
' ·-1-r+ L i.

1

:li
.l

P#AH

I li

]il 81: 4

;.11 i 1; 81%

1 1 1 21 1 E
.:!illi i-;

18'ti.:i
4 I..i .4 ./ ..4-

f ' ':I L:11

11

TONAWANUK L,u

1 . t:j i.:
-1 117:1{

] 111 4-11 j
I : H. 1 1·11

4 ·l ·-• 1 · 1·•

1 1:.:.6 .11

2.0 25

D}

] 1.}.1 1. iII
..

i! i·i :iiI
-

-----

1,1. .
'. 10...'r .il

t)

3.0

NNkLI

1 1 j I

1 . 0

11-1-14
11

- 4

1

1-

-J

11
-

fi
f 5

--

-']lilii i

:1 !

Ijiii

STREAM DISTANCE IN THOUSANDS OF FEET ABOVE CONFLUENCE WITH TONAWANDA CREEK

From FEMA, 1979

.. ---

--

li

33 4.0

i!

1!

1·

jill.
4

1

-

··i,1
!,:,1
il:i:-

;111

--

1-

-1

4

--

-I

. 1/ /,

--

-I

570

--

*

V

K

1+

3 35
°4

3
-1

IEGEND

SOO YEAR FLOOD

---- 100 YEAR FLOOD

50 YEAR FLOOD

------ to YEAR FLOOD

@5338 STREAM BED

A

.1

-,-*S3*

50

CROSS SECTION
LOCATION

560

555

5.5 6.0

31

585

560

575

565

550

546

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

CROSS SECTION ALONG ELLICOTT CREEK

COLUMBUS McKINNON CORP. DECEMBER 1990

71

C)

C

10

m

Ul
1

N



ELEVATION OF GROUND WATER AND SURFACE WATER AT

WELL NEST 1 DURING A 24-HOUR PERIOD

(JUNE 1990)
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ELEVATION OF GROUND WATER AND SURFACE WATER AT

WELL NEST 2 DURING A 24-HOUR PERIOD

(JUNE 1990)
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ELEVATION OF GROUND WATER AND SURFACE WATER AT
WELL 3 AND STAFF GAUGE 2 DURING A 24-HOUR PERIOD

(JUNE 1990)
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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

fill material underlying the site.
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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)..

All 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 upon 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. 89-0240-88-10) 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 analyses of PCBs, heavy metals,

oil 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-Oi-1 6-1
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SAMPLE
PARAMETER

Volatile

Organic
Compounds(2)

PCBs

Cadmium

Lead

Chromium

Nickel

NOTES:

TABLE 6-1

COLUMBUS McKINNON CORPORATION

ANALYTICAL PARAMETERS AND METHODOLOGY

ANALYTICAL

METHODOLOGY

(1)

8010

8080

6010/7131

7421

6010/7191

6010

X

X

X

X

X

SOIL

X

SAMPLE MATRIX

SEDIMENTS

X

X

X

X

X

GROUND WATER

X(3)

X(3

X(3)

X(3

X(3

X

(1) SW846 - "Test Methods for Evaluating Solid Waste Physical/
Chemical Methods," Third Edition, September 1986.

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

(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
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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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SAMPLE
LOCATION

BH-1

BH-2

BH-3

BH-4

BH-5

BH-6

BH-7

BH-8

BH-9

BH-10

BH-11

BH-12

BH-13

BH-14

BH-15

BH-16

BH-17

BH-18

BH-19

BH-20

BH-21

BH-22

BH-23

BH-24

BH-25

1332-01-1

B7

B8

B9

810

Bll

812

B2

B3

B4

B5

B6

5/82

5/82

TABLE 6-3

COLUMBUS McKINNON CORP.

SUMMARY OF HISTORIC PCB DATA FOR SOIL (1)(2)

(Values in mg/kg)

SAMPLE
DATE

7/13/79

9/13/79

1/28/80

9/4/81

11/12/81

11/12/81

8/82

8/82

8/82
9/82
8/82

9/82

SURFACE

51

13

11

30

0.22

0.52

478

225(3)

124

109(3)
164

269

102

37(3)
275(3)

<0.5
125

1210

1260

294

798

440

44

1077(3)
58

<1.7

65

209(3)
89(2)
24

599

25(3)
363

2

(Continued)

549

0.21
8.9

1

14

2.2

DEPTH INTERVAL (feet)
2-4

0.81
0.25

9.6

221

188

506

147

115

0.17(3)
1.5(3)
1.7(3)
122

172 (3)
254(3)

4-6

0.13

0.76

2.6(3)
0.15

106
99(3)

62(3)
0.27(3)

153(3)
9.9(3)

6.6(3)
56(3)

0.26(3)
0.30(3)

>6

14

0.8
0.69

0.86

<0.001

6.0

59

0.36
0.04

49

0.23

141

17
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SAMPLE

LOCATION

BH-26

BH-27

BH-28

BH-29

BH-30

BH-31

BH-32

BH-33

BH-34

BH-35

BH-36

BH-37

BH-38

BH-39

BH-40

BH-41

BH-42

BH-43

BH-44

BH-45

BH-46

BH-47

BH-48

BH-49

BH-50

BH-51

BH-52

BH-53

BH-54

BH-55

BH-56

BH-57

BH-58

BH-59

BH-60

1332-01-1

9/82 4.9

0.78

2220

94

272

TABLE 6-3

COLUMBUS McKINNON CORP.

SUMMARY OF HISTORIC PCB DATA FOR SOIL (1)(2)

(Values in mg/kg)

SAMPLE

DATE

9/82
11/82

11/82

11/82

11/82

11/82

1/83

1/83

SURFACE - 2

<0.10

20

46

125

<0.09

20

52

<.74

<0.36

61

67

<0.33

20

<1.5

<3.4

5.0

4.4

24

86

1.0

427

1.9

8.4

126

<2.2

34

6.7

7.1

2.1

15

DEPTH INTERVAL (feet)

(Continued)

2-4 4-6 >6
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SAMPLE

LOCATION

BH-61

BH-62

BH-63

NOTES:

TABLE 6-3

COLUMBUS McKINNON CORP.

SUMMARY OF HISTORIC PCB DATA FOR SOIL (1)(2)

(Values in mg/kg)

DEPTH INTERVAL (feet)
SAMPLE

DATE SURFACE - 2 2-4 4-6

1/83 1.7

<2.0

<3.4

>6

(1) Analytical results for BH-series samples from report entitled
"Groundwater and Additional Sampl ing 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(1)
(Values in mg/Kg, Dry Wgt)

DEPTH INTERVAL (ft)
SAMPLE SAMPLE PARAMETER

LOCATION SURFACE 2 2-4 4-6

NOTES:

B2

B3

B4

B5

B6

7/13/79

7/13/79

9/13/79

9/13/79

9/13/79

Cadmium

Chromium
Nickel

Lead

Cadmium

Chromium
Nickel

Lead

Cadmium

Chromium

Nickel

Lead

Cadmium

Chromium

Nickel

Lead

Cadmium
Chromium

Nickel

Lead

<1.0

39

472

195

15

91

121

1627

6.6

351

380

149

5.6

152

614

2020

<2.0

29

339

35

17

154

498

2638

31

70

194

735

9.6

208

891

1266

1.4

46

157

114

>6

<2.0

5.0

<12

<12

1.0(2)
(2)

82:(2)
<8(2)

(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.

1.6

7.2

24

24

<1.0

4.4

17

<9

1332-01-1



Date

10/8/82

(1)

10/29/82

(1)

7/6/83

(1)

1/16/86

NOTES:

(1)

(2)

(2)

1332-01-1

Distance
from

Bank

(ft)

15

15

25

5

5

15

15

25

1

HISTORIC CREEK SEDIMENT TOTAL PCB ANALYTICAL RESULTS

(mg/kg)

<0.12

1.5

·0.29

2

TABLE 6-4a

COLUMBUS McKINNON CORP.

10

0.97*

3

107

127

0.33

8.8 11* 53

2.4

Sample Collected between two locations.

222

0.39

4

LOCATION

366

19*

60 9.7*

40

10.1

5

18 <0.43

<0.36

6

<0.26

7

<2.9

8

<3.3

"Groundwater and Additional Sampl ing Program" report prepared for Col umbus 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.

Z



1

1

1

1

1

1

1

1

1

1

1

1

1

*tr

TABLE 6-4b

COLUMBUS McKINNON CORP.

HISTORIC PCB CONCENTRATION (mg/Kg) OF "AT DEPTH- CREEK SEDIMENT SAMPLES(1)

SAMPLE LOCATION

DISTANCE FROM SHORE (ft)

DEPTH OF SAMPLE:

0 - 0.5 ft below

creek bottom

0.5 - 1 ft below

creek bottom

1 - 1.5 ft below

creek bottom

1.5 ft - 2.0 ft below

creek bottom

NOTES:

PCB 1260

PCB 1254

PCB 1242

PCB 1260

PCB 1254

PCB 1242

PCB 1260

PCB 1254

PCB 1242

PCB 1260

PCB 1254

PCB 1242

3

<0.5

0.9 (14)*
<0.6

No

Sample

No

Sample

No

Sample

Analysis performed by Advanced Environmental Systems.

* indates duplicate analysis

5

<0.2

4.9

<0.2

BDL

0.02

BOL

BDL

0.9

BDL

BDL

0.3

BDL

3

20 7

No

Sample

No

Sample

NO

Sample

(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

1.0

16

<1.0

4

BDL

0.02

BDL

BDL

BDL

BDL

8DL

BDL

BDL

BDL

0.1

8DL

4

17



1

1

1

1

1

PIRNIE

1

1

1

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 OWl-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 analytical 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 sdil 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 the zone of saturation. The boring number, total depth,
and sampling intervals for the samples collected are provided on
Table 6-6.

All 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 analysis at
each sampling location were selected as follows:
1332-01-1
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DATE

8/15/83

10/20/83

8/27/84

1/14/85

9/25/85

REFERENCE

(1)

(1)

(1)

(2)

(3)

SAMPLED

BY

AES

AES

AES

AES

TABLE 6-5

COLUMBUS McKINNON CORP.

SUMMARY OF HISTORIC GROUND WATER MONITORING DATA (ug/1)

PARAMETER

THO

TVHO

PCBs

TVHO

TCE

Tetrachloroethene

Methylene Chloride

Vinyl Chloride
Trans 1,2-DCE

Vinyl Chloride
Trans 1,2-DCE

TCE

Vinyl Chloride
1.1-DCE

OW 1-83

39

1.7

19

ND

*

160

160

74

3142

ND

*

OW 2-83

115

100

120

290

129

1844

56

34

72

DUPLICATE

2710

58

31

162

15

ND

ND

ND

ND

3.4

ND

ND

ND

FIELD

BLANK COMMENTS

Tested for 113 organic
Organic priority pollutants

Sampl e spl i t wi th NYSDEC

No semi volatiles detected

REFERENCES:

(1) "Ground Water and Additional Sampl ing Program," report prepared by Advanced Envi ronmental Systems, Inc. for Col umbus McKinnon Corp. datedDecember 1983.

(2) "OW-2 Groundwater Sample Spl it with the DEC," report prepared by Advanced Envi ronmental Systems, Inc. for Columbus McKinnon Corp. datedFebruary 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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1

1

1

1

1

1

1

1

Eir

1332-01-1

Boring No.

SB 90-1

SB 90-2

SB 90-3

5890-4

58 90-5

SB 90-6

SB 90-7

SB 90-8

SB 90-9

58 90-10

SB 90-11

SB 90-12

58 90-13

58 90-14

SB 90-15

SB 90-16

SB 90-17

8

8

TABLE 6-6

COLUMBUS McKINNON CORP.

BORING DEPTHS AND SAMPLING INTERVALS

Total Depth
(ft)

8

8

8

6

14

6

14

8

8

8

6

10

16

8

8

4-6

8-10

12-14

0-2

4-6

6-8

0-2

4-6

4-6

6-8

0-2

4-6

6-8

Analytical

Sampling Interval
(ft below ground surface)

4-6

4-6

4-6

6-8

4-6

6-8

0-2

4-6

8-10

4-6

8-10

14-16

0-2

4-6

0-2

6-8

12-14

0-2

4-6

0-2

6-8

0-2

4-6

6-8

0-2

4-6

6-8

(continued)
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1

1

1

1

1

1

1

1

1

1

1

1

1

AFIIr

1332-01-1

Boring No.

SB 90-18

SB 90-19

58 90-20

58 90-21

SB 90-22

SB 90-23

SB 90-24

58 90-25

SB 90-26

SB 90-27

SB 90-28

SB 90-29

SB 90-30

SB 90-31

58 90-32

SB 90-33

TABLE 6-6

COLUMBUS McKINNON CORP.

BORING DEPTHS AND SAMPLING INTERVALS

Total Depth
(ft)

10

14

16

12

12

12

10

12

12

8

12

12

10

12

22

8

0-2

4-6

10-12

4-6

6-8

Analytical
Sampling Interval

(ft below ground surface)

4-6

10-12

0-2

6-8

0-2

4-6

10-12

4-6

6-8

8-10

10-12

0-2

4-6

8-10

4-6

10-12

4-6

10-12

0-2

6-8

10-12

6-8

10-12

12-14

6-8

14-16

4-6

8-10

4-6

6-8

20-22

4-6

6-8

10-12

4-6

8-10

(continued)
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1

1

1

1

1

1

1

1

*Sr

1332-01-1

Boring No.

58 90-34

SB 90-35

SB 90-36

SB 90-37

SB 90-38

SB 90-39

58 90-40

SB 90-41

SB 90-42

SB 90-43

SB 90-44

58 90-45

SB 90-46

SB 90-47

TABLE 6-6

COLUMBUS McKINNON CORP.

BORING DEPTHS AND SAMPLING INTERVALS

Total Depth
(ft)

12

16

12

12

14

14

12

14

12

14

14

14

18

14

0-2

4-6

10-12

0-2

4-6

12-14

0-2

4-6

12-14

0-2

4-6

12-14

0-2

4-6

10-12

0-2
4-6

10-12

4-6

10-12

4-6

12-14

4-6

8-10

12-14

0-2

4-6
6-8

14-16

4-6
6-8

10-12

4-6

6-8

8-10

12-14

4-6

8-10

10-12

16-18

Analytical
Sampling Interval

(ft below ground surface)

0-2

4-6

10-12

(continued)
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1

1

1

1

1

1

1
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1332-01-1

Boring No.

58 90-48

MW-10

MW-20

MW-3

TABLE 6-6

COLUMBUS McKINNON CORP.

BORING DEPTHS AND SAMPLING INTERVALS

Total Depth
(ft)

10

32

36

30

Analytical
Sampling Interval

(ft below ground surface)

0-2

4-6

8-10

0-2

4-6

6-8

18-20

36-38

0-2

4-6

6-8

4-6



1

1

1

1

1

1

1

1

=Sr

• at the surface (0-2 foot depth) at locations where PCB concen-trations have not previously been determined;
• at the 4-6 foot interval;

• at the apparent unsaturated/saturated zone interface asdetermined during drilling;

• at select intervals based on field evidence of contamination
(i.e., sheen, discoloration, odor, or high total organic vaporanalyzer measurements); and

• at the interval 2 to 4 feet below the maximum depth of anyapparent 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).

Split-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 laboratory 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 8-3
and 8-4.

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



L

1

Fltr

BORING

NUMBER

SB 90-10

58 90-13

SB 90-14

SB 90-15

SB 90-16

SB 90-20

SB 90-21

SB 90-22

58 90-23

SB 90-24

SB 90-26

58 90-28

SB 90-29

SB 90-30

1332-01-1

0-2

4-6

BOREHOLE

INTERVAL
(2)

6-8

8-10

10-12

6-8

8-10

10-12

6-8

8-10

10-12

4-6

6-8

4-6

6-8

6-8

2-4

4-6

6-8

6-8

6-8

6-8

8-10

HEADSPACE

ANALYSIS

HNu RANGE

(Ppm)

2.5

5

2.5

0.0

2.0

NA

0.0

0.0

0.0

0.0

0.0

2.0

0.0

5

1.5

0.0

2.0

2.5

2.0

TABLE 6-7

COLUMBUS McKINNON CORP.

SOIL BORING FIELD OBSERVATIONS
(1)

1.0

20.0

NA

NA

FIELD

OBSERVATIONS

oil sheen; odor

oil sheen; odor

oil sheen; odor

oil sheen

odor

odor

oil sheen, odor
oil sheen

oil sheen

oil sheen

oil sheen

oil sheen

odor

staining, odor

oil sheen

odor

staining

(Continued)

BOREHOLE

INTERVALS

ANALYZED

4-6

8-10

14-16

4-6

8-10

12-14

4-6

6-8

10-12

4-6

6-8

8-10

10-12

0-2

4-6

10-12

4-6

10-12

0-2

4-6

10-12

0-2

6-8

10-12

4-6

6-8

4-6

10-12

0-2

6-8

12-14

6-8

10-12

12-14

0-2

4-6

8-10

6-8

14-16

FILL

THICKNESS

4.3 <6.0

<6.5 <8.0

8.3

6.2

2.3

>2.8 <6.0

>6.5 <8.0

>2.3 <6.0

>.3 <2.0

5

2.2

8.1

>4.4 <6.0

>2.2 <4.0



1

1

*Sr

BORING
NUMBER

SB 90-37

SB 90-39

SB 90-40

SB 90-41

58 90-43

58 90-44

SB 90-45

58 90-46

SB 90-47

SB 90-48

MW l D

1332-01-1

BOREHOLE
INTERVAL(2)

2-4

8-10

2-4

4-6

8-10

6-8

8-10

8-10

10-12

8-10

0-2

6-8

8-10

6-8

8-10

10-12

0-2

2-4

4-6

6-8

8-10

10-12

0-2

6-8

8-10

10-12

12-14

0.0

0.0

2.0

4.0

200.0

3.5

6.0

10.0

TABLE 6-7

COLUMBUS McKINNON CORP.

SOIL BORING FIELD OBSERVATIONS(1)

HEADSPACE
ANALYSIS

HNu RANGE

(Ppm)

.5

50.0

50.0-100.0
200.0

0.0

1.0

1.0

2.0

1.0

NA

0.0

0.0

5

0.0

NA

100.0

70.0

7.0

5.0

FIELD

OBSERVATIONS

odor

staining
staining

odor

odor

staining

staining

staining

staining
staining

staining

staining

staining

(Continued)

0-2
4-6

6-8

18-20

0-2

4-6

10-12

0-2

4-6

12-14

0-2

4-6

8-10

0-2

4-6

12-14

0-2

4-6

10-12

0-2

4-6

12-14

4-6

10-12

4-6

8-10

12-14

0-2

4-6
6-8

14-16

BOREHOLE

INTERVALS

ANALYZED

4-6

12-14

FILL

THICKNESS

6.4

>4.4 <6.0

6.2

>7.1 <8.0

>6.6 <8.0

>4.4 <6.0

6.6

>2.7 <8.0

6.9

4.8

6.2
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1

1

1

1

1

1

*tr

BORING

NUMBER

MW 15

MW 20

MW 25

CM 1-89

CM 2-89

CM 3-89

CM 4-89

CM 5-89

BH 1-81

BH 2-81

1332-01-1

4-6
6-8

8-10

10-12

8-10

10-12

12-14

14-16

16-18

18-20

5-7

7-9

9-11

11-13

13-15

BOREHOLE

INTERVAL
(2)

5-7

7-9

9-11

11-13

2-4

4-6

6-8

8-10

10-12

14-16

2-4

4-6

None

None

5.5 - 7.0

45.0

7.0

4.0

4.0

4.0

2.0

2.0

1.0

0.0

8.0

1.0

0.0

2.0

2.0

1.0

1.0

TABLE 6-7

COLUMBUS McKINNON CORP.

SOIL BORING FIELD OBSERVATIONS(1)

HEADSPACE

ANALYSIS

HNu RANGE

(Ppm)

NA

NA

3.0

50.0

9.0

2.0

1.0

2.0

3.0

2.0

1.0

1.0

1.5

FIELD

OBSERVATIONS

staining, odor,
sheen

staining
staining

staining

petroleum odor

oil sheen

tarry material
oil sheen, odor

discoloration. odor
oil sheen

oil sheen

oil sheen

oil sheen

refusal @ .5 ft

odor

(Continued)

0-2

4-6

6-8

BOREHOLE

INTERVALS

ANALYZED

0 -.5

1.0 - 2.0

4.0 - 5.5

5.5 - 7.0

FILL

THICKNESS

>5.5 <7.0

6.7

>6.4 <7.0

8.2

8.3

8.1

2.6

0.0

NA

>7.0
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1
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BORING

NUMBER

BH 3-81

BH 4-81

BH 5-81

BH 6-81

BH 7-81

BH 8-81

BH 9-81

8-1-79

8-2-79

8-3-79

8-4-79

1332-01-1

BOREHOLE
INTERVAL(2)

5.5 - 7.0

5.5 - 7.0

.5 - 1.0

.5 - 1.0

1.0 - 1.5
6.0 - 7.0

TABLE 6-7

COLUMBUS McKINNON CORP.

SOIL BORING FIELD OBSERVATIONS (1)

HEADSPACE
ANALYSIS

HNu RANGE

(Ppm)
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

FIELD

OBSERVATIONS

odor

odor

oily substance.
solvent odor

oily substance

oil film or liquid

(Continued)

BOREHOLE
INTERVALS
ANALYZED

0.5

2.0 - 4.5
4.5 - 5.5

5.5 - 7.0

0.2

.4 - 2.0

4.0 - 5.5

5.5 - 7.0

0 - .4

1.0 - 1.8
4.0 - 4.5

5.5 - 7.0

0 - .2

.8 - 1.7

4.0 - 5.5

5.5 - 7.6

0 - .4

1.3 - 2.5

4.0 - 5.5

5.5 - 7.0

0 - .1

3.3 - 3.5
3.5 - 5.5

5.5 - 7.0

0 - 2.0

2.0 - 4.0

4.0 - 5.5

5.5 - 7.0

none

.5 - 1.5

2.5 - 3.0

6-7

0 - 1.0

5.5 - 6.5

0 - 2.5

2.5 - 5.0

5.0 - 6.5

7-9

FILL

THICKNESS

4.5

>7.0

>7.0

>7.6

>7.0

3.3

5.5



L

1

I

r

BORING

NUMBER

8-5-79

8-6-79

8-7-80

8-8-80

8-9-80

8-10-81

8-11-81

8-12-81

0

1.5

2.5

3

3.5

4.5

2.5

3.0

0

1.5

5

8

10

BOREHOLE

INTERVAL(2)

- 1.5

- 3.5

-6

-9

- 11

0 - 2.5

2.5 - 5

- 3.0

- 3.5

2.5 - 3.0

4.0 - 4.5

4.5 - 5.0

.5 - 1.0

.5 - 1.0

2-3

3 - 3.5

5 - 5.5

-1

-2

-3

- 3.5

-4

-5

TABLE 6-7

COLUMBUS McKINNON CORP.

SOIL BORING FIELD OBSERVATIONS(1)

HEADSPACE

ANALYSIS

HNu RANGE

(Ppm)

NA

NA

NA

NA

NA

NA

NA

NA

FIELD

OBSERVATIONS

oil odor in

all samples

fine metal

fragments

solvent odor

solvent odor

oily film and
odor

black carbon

waste

oil film

oily film and
metal fragment

oily film
oily fiim
oily film

wet w/oil liquid
wet w/oil liquid
wet w/oil liquid

oily film
oily film

BOREHOLE

INTERVALS
ANALYZED

0 - 1.5

1.5 - 3.5

5-6

10 - 11

0 - 2.5

2.5 - 5.0

7-8

9 - 11

.5 - 1.5

2.5 - 3.0

3.0 - 3.5

2 - 2.5

2.5 - 3.0

4 - 4.5

4.5 - 5

2 - 2.5

3.5 - 4

5 - 5.5

.5 - 1.0

2-3

0-1

1.5 - 2

2.5 - 3

3 - 3.5

3.5 - 4

4.5 - 5

2 - 2.5

3 - 3.5

4 - 4.5

4.5 - 5

FILL

THICKNESS

6.0

7.2

NOTES:

(1) 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 sampl ing equipment presented

in the RI Work Plan (MPI, 1990a).- Sampling field logs for May 1990 are

provided in Appendix 8-7. 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 parameter 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 pm 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-lD and MW-2D) were

not sampled. As discussed in the RI Work Plan Addendum, these wells were

installed only to evaluate ground water flow parameters.

6.2.3 Creek Sediment

A total of ten (10) creek sediment samples were collected from

Ellicott 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



L

1

1

1

1

mi(NOIr
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) collected
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

All 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, 199Ob), 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.
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8

9

7

10

6

4

5

1

2

3

3

TABLE 6-8

COLUMBUS McKINNON CORPORATION

CREEK SEDIMENT SAMPLING STATION DESCRIPTIONS

Approximate
Water Depth

(ft.)

6.5

6

6

7

8

9

6

8

8

Observations

Black silt, organic matter

Black silt, leaves, oily sheen

Black silt, leaves, very
"swampy" odor

Black silt, leaves; closest to
concrete abutment

Black silt; some black-top
encountered

Black silt

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

Black silt; 20 feet from bank

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

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



BORING No.

SAMPLING DEPTH (leet)

VOLATILE

ORGANICS (mWkg)

PCB'S (mwkg)

PCB-1254

METALS (mg/kq)
Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (feet)

VOLATILE

ORGANICS (mQ/km

PCB'S (mn/km

PCB-1254

PCB-1260

METALS (mp/km

Cadmium

Chromium

Nickel

Lead

MOL (3)

0.16

0.5

1.0

2.0

2.5

MDL (3)

0.16

0.16

0.5

1.0

2.0

2.5

NA

SB 90-1

(0-2)

0.37 (0.46)

NA

1.2

ND

1.5 (1.9)

9.3 (12)

32 (40)

34 (43)

SB 90-4

(0-2)

(1.5)

(1)

(41)

(43)

(114)

SB 90-1

(4-6)

NA

ND

NA

ND

ND

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

0.80

33

34

91

ND

4.7

6.1

4.1

ND

6.1

8.5

7

SB 90-4

(4-0

(10)

(14)

(12)

(7.8)

(10)

(6.8)

ND

ND

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

NA

ND

ND

4.7

7.4

5.2

ND

5.4

9.5

4.9

SB 90-1

(6-8)

SB 90-4

(6-8)

NA

(9.0)

(16)

(8.2)

(7.8)

(12)

(8.7)

ND

0.26

NA

SB 90-2

(0-2)

r6.29(6)

0.60 (0.75)

14 (18)

26 (33)

45 (56)

SB 90-5

(0-2)

NA

(0.33)

4.4 (5.5)

71 (89)

12 (15)

960 (1200)

NA

ND

ND

6

8.2

4.7

ND

4.6

7.2

5.8

NA

SB 90-2

(4-6)

SB 90-5

(4-6)

0.19 (0.32)

ND

(7.7)

(12)

(9.7)

(10)

(14)

(7.8)

NA

ND

NA

ND

ND

ND

7

11

4.5

SB 90-2

(6-8)

ND

5 (8.3)

6 (10)

2.9 (4.8)

SB 90-5

(6-8)

(12)

(18)

(7.5)

NA

SB 90-3

(4-6)

ND

ND

7.5

8.8

4.5

NA

SB 90-6

(0-2)

0.38 (0.48)

ND

ND

5.2 (6.5)

7.4 (9.3)

13 (16)

(13)

(15)

(7.5)

0.80

16

10

100

ND

NA

ND

ND

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.

NA

SB 90-3

(6-8)

ND

5.8 (9.7)

8.6 (14)

4.9 (8.2)

SB 90-6

(4-6)

(1.3)

(27)

(17)

(167)



BORING No.

SAMPLING DEPTH (leet)

VOLATILE

ORGANICS (mWkg)

PCB'S (mo/ko)

PCB-1254

METALS (mWkm

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (feet)

VOLATILE

ORGANICS (mWkQ)

PCB'S (mWkg)

PCB-1254

METALS (mg/km

Cadmium

Chromium

Nickel

Lead

MDL (3)

0.16

0.5

1.0

2.0

2.5

MOL (3)

0.16

0.5

1.0

2.0

2.5

NA

ND

SB 90-7

(0-2)

0.50 (0.63)

14 (18)

12 (15)

52 (65)

SB 90-11

(0-2)

NA

27 (34)

1.3 (1.6)

31 (39)

34 (43)

81 (101)

NA

ND

SB 90-7

(6-8)

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

ND

4.9 (8.2)

6.2 (10)

8.8 (15)

SB 90-11

(4-6)

NA

8.7 (11)

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

5.1

160

230

57

(6.4)

(200)

(288)

(71)

NA

ND

2.2

54

97

210

SB 90-8

(4-6)

SB 90-12

(0-2)

NA

0.3 (0.38)

1.2

41

8.1

31

(1.5)

(51)

(10)

(39)

(3.7)

(90)

(162)

(350)

NA

ND

ND

7

15

8.8

SB 90-9

(4-6)

SB 90-12

(4-6)

NA

ND

17

10

34

(12)

(25)

(15)

13 (16)

(21)

(13)

03)

SB 90-10

(0-2)

NA

1.2 (1.5)

1.4 (1.8)

62 (78)

47 (59)

180 (225)

SB 90-13

(0-2)

NA

6.3

240

71

230

23 (29)

(7.9)

(300)

(96)

(288)

SB 90-10

(6-8)

NA

NA

ND

9.4

13

43

1.2

17

26

84

0.2 (0.33)

SB 90-13

(4-6)

(2.0)

(28)

(43)

(140)

2.1 (2.6)

(12)

(16)

(54)

SB 90-10

(12-14)

NA

NA

ND

18

23

54

ND

7.4

13

6.4

ND

SB 90-13

(8-10)

(12)

(22)

(11)

1.1 (1.8)

(30)

(38)

(90)

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.



BORING No.

SAMPLING DEPTH (leet)

VOLATILE

ORGANICS (mg/kg)

PCB'S (mg/kQ)

PCB-1254

METALS (mg/ko)

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (feet)

VOLATILE

ORGANICS (mo/km

PCB'S (mg/kn)

METALS (mWka)
Cadmium

Chromium

Nickel

Lead

MOL (3)

0.002

0.16

0.5

1.0

2.0

2.5

MDL (3)

0.16

0.5

1.0

2.0

2.5

ND

9.2

11

8

SB 90-14

(4-6)

NA

1.9 (3.2)

0.90 (1.5)

67 (112)

89 (148)

110 (183)

SB 90-16

(4-6)

NA

ND

(12)

(14)

(10)

SB 90- 14

(8-10)

ND

NA

NA

NA

NA

NA

SB 90-16

(6-8)

NA

ND

ND

8.2

13

5

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 Secti6n 6.3.1.

3. Method Detection Limit

(14)

(22)

(8.3)

ND

14

14

10

ND

21

19

14

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

SB 90- 14

(14-16)

NA

20 (33)

SB 90-17

(4-6)

NA

ND

(35)

(32)

(23)

(18)

(18)

(13)

SB 90-15

(4-6)

NA

2.2

36

25

56

SB 90- 17*

(4-6)

NA

ND

ND

10

14

18

0.81 (1.0)

(13)

(18)

(23)

(2.8)

(45)

(31)

(70)

SB 90-15

(8-10)

ND

NA

NA

NA

NA

NA

SB 90-17

(6-8)

NA

ND

ND

10

17

6.5

(17)

(28)

(11)

SB 90-15

(12-14)

NA

ND

ND

4.6 (7.7)

7.2 (12)

4.4 (7.3)

SB 90-18

(4-6)

NA

ND

ND

11

14

6.3

(14)

(18)

(7.9)

SB 90-15*

(12-14)

ND

ND

ND

6.1

8.7

4.6

SB 90-18

(6-8)

NA

ND

(15)

(22)

(9.8)

NA - Not Analyzed

ND - Not Detected at a concentration greater than the indicated detection limit.

J - Estimated value due to limitations identilied during the quality control review.

' Field duplicate sample.

ND

8.9

13

5.9

(10)

(15)

(7.7)



BORING No.

SAMPLING DEPTH (leet)

VOLATILE

OAGANICS (mWkg)

PCB'S (mq/kg)

PCB-1254

METALS (mg/kcl)

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (feet)
VOLATILE

ORGANICS (mWkq)

PCB'S (mq/kg)

PCB-1254

METALS (mg/kg)

Cadmium

Chromium

Nickel

Lead

MDL (3)

0.002

0.16

0.5

1.0

2.0

2.5

MDL (3)

0.16

0.5

1.0

20

2.5

18

180

240

190

ND

8.8

10

5.9

SB 90-19

(4-6)

NA

ND

SB 90-22

(0-2)

NA

(11)

(13)

(7.4)

16 (20)

(23)

(225)

(300)

(238)

ND

11

13

1

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

SB 90-19

(8-10)

NA

ND

SB 90-22

(6-8)

NA

3.4 (5.7)

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

12

60

110

290

(20)

(100)

(183)

(483)

(18)

(22)

(12)

SB 90-20

(6-8)

NA

6.1 (10)

140 (233)

120 (200)

250 0 1 D

660 (1100)

SB 90-22

(10-12)

NA

ND

1.4

11

18

140

(2.3)

(18)

(30)

(233)

ND

8.8

12

6.2

SB 90-20

(10-12)

ND

NO

NA

NA

NA

NA

SB 90-23

(4-6)

NA

ND

(11)

(15)

(7.8)

ND

7

12

5.6

SB 90-20

(12-14)

NA

NA

SB 90-23

(10-12)

NA

ND

ND

6.2

10

5.2

(12)

(20)

(9.3)

(10)

(17)

(8.7)

SB 90-21

(6-8)

NA

0.46 (0.77)

19

14

15

33

SB 90-24

(4-6)

NA

ND

ND

9.6

13

5.3

(12)

(16)

(6.6)

(32)

(23)

(25)

(55)

ND

7.6

12

5.6

ND

7.2

12

4.7

SB 90-21

(14-16)

NA

ND

NA

ND

(13)

(20)

(9.3)

SB 90-24

(10-12)

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.

(12)

(20)

(7.8)



BORING No.

SAMPLING DEPTH (teet)

VOLATILE

ORGANICS (mwkg)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

PCB'S (mQ/kg)

PCB-1254

METALS (mWkQ)

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (teet)

VOLATILE

ORGANICS (mWkg)

PCB'S (mg/km

PCB-1254

METALS (mg/ke

Cadmium

Chromium

Nickel

Lead

MOL (3)

0.002

0.002

0.002

0.5

1.0

2.0

2.5

0.16

MDL (3)

0.002

0.5

1.0

2.0

2.5

0.16

1.8

160

250

130

(14)

(19)

(19)

SB 90-25

(0-2)*

NA

ND

11

15

15

11

SB 90-28

(0-2)

NA

(14)

53 (66)

(2.3)

(200)

(313)

(163)

18

180

240

190

SB 90-25

(4-6)

NA

ND

ND

5.8

11

4.5

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

ND

9.5 (12)

16 (20)

5.9 (7.4)

SB 90-28

(4-6)

NA

2.3 (2.9)

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

(23)

(225)

(300)

(238)

SB 90-25

(8-10)

NA

ND

NA

NO

ND

7.4

10

4.6

SB 90-28

(10-12)

(9.7)

(18)

(7.5)

(12)

(17)

(7.7)

1.6

18

26

80

SB 90-26

(0-2)

NA

0.7 (09)

SB 90-29

(4-6)

NA

(2.0)

(23)

(33)

(100)

18 (23)

36 (45)

140 (175)

350 (438)

440 (550)

ND

7.6

12

4.7

SB 90-26

(4-6)

0.110J (0.138J)

0.016J (0.02J)

0.004J (0.005J)

38 (48)

SB 90-29

(6-8)

ND

NA

NA

NA

NA

NA

(9.5)

(15)

(5.9)

SB 90-26

(10-12)

NA

ND

ND

6.2 (10)

9.9 (17)

3.1 (5.2)

SB 90-29

(8-10)

ND

NA

NA

NA

NA

NA

SB 90-27

(0-2)

NA

41 (51)

0.9 (1.1)

23 (29)

30 (38)

65 (81)

SB 90-29

(10-12)

NA

NO

1.2

11

14

16

(2.0)

(18)

(23)

(27)

ND

7

9.8

12

SB 90-27

(6-8)

NA

ND

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.

(12)

(16)

(20)



BORING No.

SAMPLING DEPTH (feet)
VOLATILE

ORGANICS (mukg)

Trichloroethylene

Chlorobenzene

PCB'S (mq/kq)

PCB-1254

METALS (mWkQ)

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (teet)
VOLATILE

ORGANICS (mWkm

1,2-Dichlorobenzene

1,4-Dichlorobenzene

PCB'S (mg/kn)

PCB-1254

METALS (mWW

Cadmium

Chromium

Nickel

Lead

0.5

1.0

2.0

2.5

MDL (3)

0.002

0.002

0.5

1.0

2.0

2.5

0.002

0.002

0.16

MOL (3)

0.16

NA

NA

NA

NA

SB 90-30

(4-6)

.015J (.019J)

ND

2.2 (2.8)

22 (28)

34 (43)

44 (55)

SB 90-33

(4-6)

SJ (6.2J)

0.38J (0.48J)

NA

ND

12

15

6.9

SB 90-30

(6-8)

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

. 009J (0.15J)

NA

NA

NA

NA

NA

SB 90-33

(6-8)

27 (45)

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

36 (60)

(20)

(25)

(12)

SB 90-30

(10-12)

NA

ND

NO

7.5 (13)

11 (18)

17 (28)

SB 90-33

(20-22)

NA

ND

ND

9.5

13

7.9

(16)

(22)

(13)

SB 90-31

(4-6)

<0.3

ND

10

14

10

2.6 (3.3)

NA

ND

9.8 (12)

16 (20)

6.3 (7.9)

SB 90-34

(4-6)

0.37 (0.62)

(17)

(23)

(17)

SB 90-31

(8-10)

NA

ND

<0.28

ND

8

11

7

ND

7 (12)

12 (20)

3.2 (5.3)

SB 90-34

(8-10)

3 (5.0)

(13)

(18)

(12)

<0.3

ND

6.1

9.8

5.4

SB 90-32

(4-6)

14 (18)

ND

11 (14)

17 (21)

8.4 (11)

SB 90-34

(10-12)

NA

0.18 (0.3)

(10)

(16)

(9.0)

SB 90-32

(10-12)

NA

ND

ND

7.5

14

5

SB 90-34

(16-18)

NA

ND

ND

8.2

14

14

(14)

(23)

(23)

(13)

(23)

(8.3)

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.



BORING No.

SAMPLING DEPTH (feet)

VOLATILE

ORGANICS (mn/kg)

tis-1,2-Dichloroethene

Tetrachloroethylene

Trichloroethylene

PCB'S (mwkg)

PCB-1254

METALS (mA/kg)

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (feet)

VOLATILE

ORGANICS (mo/ka)

1,2-Dichlorobenzene

Dichloropropane

Tetrachloroethylene

Trichloroethylene

PCB'S (ma/kg)

PCB-1254

METALS (mn/kg)

Cadmium

Chromium

Nickel

Lead

MDL (3)

0.002

0.002

0.002

0.16

0.002

0.002

0.002

0.002

0.16

0.5

1.0

2.0

2.5

SB 90-35

(4-6)

11

SB 90-37

(0-2)

(14)

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

0.5

1.0

2.0

2.5

MDL (2)

3.2

28

99

390

NA

4.1

75

220

210

<0.47

240 (300)

(4.0)

(35)

(124)

(488)

(5.1)

(94)

(275)

(263)

<0.45

NA

NA

NA

NA

NA

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

SB 90-35 SB 90-35 SB 90-35

(6-8) (8-10) (12-14)

SB 90-37

(4-6)

NA

2.3 (2.9)

4.6 (5.8)

300 (375)

560 (700)

1000 (1250)

<9

NA

NA

NA

NA

NA

SB 90-37

(6-8)

<0.3

NA

NA

NA

NA

NA

NA

ND

ND

10 (17)

16 (27)

13 (22)

SB 90-37*

(6-8)

.0011 (.005J)

.017J (.028J)

.005J (.008.1)

.004J (.007J)

NA

NA

NA

NA

NA

SB 90- 35

(20-22)

NA

0.8

21

36

15

1.8 (3.0)

SB 90-37

(14-16)

NA

ND

ND

7.8 (13)

13 (22)

5.5 (9.2)

(1.3)

(35)

(60)

(25)

SB 90-36

(4-6)

019J (.024J)

.011 J (.014J)

.043.1 (.054J)

ND

20 (25)

190 (238)

740 (925)

1400 (1750)

SB 90-37'

(14-16)

NA

ND

ND

3.8 (6.3)

6.6 (11)

4.1 (6.8)

NA

NA

NA

NA

NA

SB 90-36

(6-8)

<0.18

SB 90-36

(10-12)

NA

ND

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.

4

ND

11

15

5.3

(18)

(25)

(8.8)



BORING No.

SAMPLING DEPTH (feet)
VOLATILE

ORGANICS (mWkQ)

1,1,1-Trichloroethene

PCB'S (mwkg)

PCB-1254

METALS (mn/kq)

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (feet)

VOLATILE

ORGANICS (mWkg)

PCB'S (mn/km

PCB-1254

METALS (mWkg)

Cadmium

Chromium

Nickel

Lead

MDL (3)

0.002

0.16

0.5

1.0

2.0

2.5

MDL (2)

0.16

0.5

1.0

2.0

2.5

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

16

83

290

720

NA

SB 90-38

(0-2)

50 (63)

17 (21)

190 (238)

420 (525)

5400 (6750)

NA

MWAD

(0-2)

15 (19)

(20)

(104)

(363)

(900)

6.5

130

320

420

SB 90-38

(4-6)

NA

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1)(2)

9.9 (12)

NA

MW-1 D

(4-6)

1.6 (2.0)

6.4 (8.0)

41 (51)

140 (175)

1800 (2250)

(8.1)

(163)

(400)

(525)

SB 90-38

(10-12)

NA

NA

ND

ND

7.1

9.4

4.5

ND

ND

6.6

10

10

MW-1 D

(6-8)

(11)

(17)

(17)

(12)

(16)

(7.5)

ND

9.4

13

24

NA

MW20

(0-2)

2.1 (2.6)

22 (28)

260 (325)

830 (1038)

1200 (1500)

MW-10 0

(6-8)

NA

ND

(16)

(22)

(40)

NA

MW20

(4-6)

4

230

540

310

ND

3.8

7.4

4.4

5.9 (7.4)

NA

ND

MW-1 D

(18-20)

(6.3)

(12)

(7.3)

(5.0)

(288)

(675)

(388)

MW20

(6-8)

0.003 (0.005)

ND

2

15

100

170

NA

ND

0.6

12

14

13

MW-3

(4-6)

(1.0)

(20)

(23)

(22)

NA - Not Analyzed

ND - 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.

(3.3)

(25)

(167)

(283)



BORING No.

SAMPLING DEPTH (feet)

VOLATILE

ORGANICS (mcvkm

PCB'S (mWkQ)

PCB-1254

METALS (mwkg)

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (feet)

VOLAnLE

ORGANICS (mo/kgl)

1,2-Dichloroethane

Dichloromethane

Trichloroethylene

PCB'S (mQ/ke

PCB-1254

METALS (mWkgl)

Cadmium

Chromium

Nickel

Lead

MOL<3)

0.002

0.16

0.5

1

2

2.5

MOU3)

0.002

0.002

0.16

0.5

1

2

2.5

SB 90-39

(4-6)

NA

0.360 (0.45)

8.4 (11)

110 (138)

130 (163)

2400 (3000)

SB 90-42

(0-2)

NA

57 (71)

10 (13)

47 (59)

60 (75)

250 (313)

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1,2)

SB 90-39

(10-12)

NA

ND

ND

15

20

12

SB 90-42

(4-6)

.004 J (.005J)

.005 B (.0068)

.003 J (.004J)

ND

21 J (26J)

710 J (888J)

650 J (813J)

3800 J (4750J)

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 descrid in Section 6.3.1.
3. Method Detection Limit.

(25)

(33)

(20)

NA

SB 90-40

0-6)

2.4 (3.0)

5 (6.3)

270 (338)

2200 (2750)

350 (438)

SB 90-42'

(4-6)

.005 B (.0068)

ND

21 J

38 J

0.5 J

ND

(26J)

(48.J)

(0.6.J)

SB 90-40

(12-14)

NA

ND

ND

6.9

12

3

SB 90-42

(10-12)

NA

ND

ND

8.4

12

1.5

(14)

(20)

(2.5)

(12)

(20)

(5.0)

NA

SB 90-41

(4-6)

3.2 (4.0)

5.2 (6.5)

140 (175)

480 (600)

1100 (1375)

SB 90-43

(0-2)

NA

ND

14 (18)

440 (550)

600 (750)

13000 (16250)

ND

SB 90-41

(8-10)

17 (28)

0.8 (1.3)

99 (165)

760 (1267)

91 (152)

SB 90-43

(4-6)

NA

0.61 (0.76)

17 (21)

300 (375)

510 (638)

1800 (2250)

NA

ND

SB 90-41

(12-14)

ND

8.5 (14)

14 (23)

2.9 (4.8)

SB 90-43

(12-14)

NA

ND

ND

6.6

9.4

1

(11)

(16)

(12)

SB 90-44

(0-2)

NA

0.500 (0.63)

91 (114)

440 (550)

890 (1113)

3000 (3750)

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.



BORING No.

SAMPLING DEPTH (feet)

VOLATILE

ORGANICS (mn/kn)

PCB'S (mg/kg)

PCB-1254

METALS (mg/ke

Cadmium

Chromium

Nickel

Lead

BORING No.

SAMPLING DEPTH (feet)

VOLARLE

ORGANICS (mg/kg)

PCB'S (mg/km

PCB-1254

METALS (mWkN

Cadmium

Chromium

Nickel

Lead

MDU3)

0.16

MDU3)

0.16

0.5

1

2

2.5

0.5

1

2

2.5

SB 90-44

(4-6)

NA

ND

36 (45)

280 (350)

190 (238)

2500 (3125)

SB 90-46

(4-6)

NA

1.3 (1.6)

15 (19)

270 (338)

620 (775)

3000 (3750)

TABLE 6-9

COLUMBUS McKINNON CORP.

TONAWANDA FACILITY

SOIL SAMPLE RESULTS (1,2)

SB 90-44

(10-12)

NA

ND

ND

10

14

5

NA

ND

ND

14

20

6

SB 90-46

(12-14)

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.

(17)

(23)

(8.3)

(23)

(33)

(10)

SB 90-45

(0-2)

NA

.180 J (0.23.J)

80 J (100J)

640 J (800J)

520 (650)

2600 J (3250J)

NA

SB 90-47

(0-2)

3.1 (3.9)

43 (54)

140 (175)

390 (488)

2000 (2500)

SB 90-45*

(0-2)

NA

0.86 J (1.1 J)

45 J (56J)

460 J (575J)

470 (588)

14000 J (17500J)

SB 90-47

(4-6)

NA

3.8 (4.8)

5.6

150

190

470

(7.0)

(188)

(238)

(588)

SB 90-45

(4-6)

NA

ND

0.6 (0.8)

47 (59)

110 (138)

990 (1238)

SB 90-47

(10-12)

NA

ND

ND

9 (15)

12 (20)

130 (217)

3.1 (3.9)

21 (26)

45 (56)

100 (125)

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.

ND

10

15

7

SB 90-45

(12-14)

NA

ND

SB 90-48

(0-2)

NA

(17)

(25)

(12)

57 (71)

44 (55)

270 (338)

440 (550)

1300 (1625)

NA

SB 90-46

(0-2)

4.1 (5.1)

1.5 (1.9)

300 (375)

1000 (1250)

260 (325)

SB 90-48

(4-6)

NA

1.4 (1.8)

SB 90-48

(8-10)

NA

ND

ND

10 (13)

15 (19)

2.4 (3.0)



PARAMETER (1)

PCBs (uWI)

PCB-1254

PCB-1242

VOLAnLE

ORGANICS (uWI)

Methylene Chloride

Chloroethane

1,1-Dichloroethane

cis-1,2-Dichloroethylene

Tetrachloroethylene

Trichloroethylene

METALS (uwl)

Cadmium

Chromium

Nickel

Lead

MAY 1990

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

TOTAL

2

<0.5

9

50

90

150

MW-1 S

7.98

<5.2

<0.70

NA

1.68

<1.2

MAY 1991

TOTAL

<1.1

<0.54

<5.0

14

<40

22

<1.3

<0.63

<5.0

<10

<40

<3.0

FF

TABLE 6-10

COLUMBUS MCKINNON CORPORATION

TONAWANDA FACILITY

GROUND WATER SAMPLE RESULTS

MAY 1990

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

TOTAL

<1.0

<0.5

<1.0

<5.0

<4.0

<5.0

MW-11

MAY 1991

TOTAL

<1.1

<0.55

2.38

<5.2

<0.70

NA

0.588

<1.2

<5.0

<10

<40

<3.0

FF

<1.0

<0.50

MAY 1990

<1.0

3

3

4

1

4

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.

<5.0

<10

<40

<3.0

40

<0.5

TOTAL

8

130

410

240

MAY 1991

TOTAL

<1.0

<0.50

<1.0

<0.50

<5.0

<10

82

<3.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

MW-2S

<5.0

<10

88

<3.0

8.68

<5.2

2J

NA

8.9J

12J

FF

MAY 1990

TOTAL

<1.0

<5.0

<4.0

<5.0

<1.0

0.7

MW-21

MAY 1991

TOTAL

<1.0

<0.50

<5.0

<10

<40

<3.0

8.68

<5.2

<0.70

NA

1.58

<1.2

<5.0

<10

<40

<3.0

FF

<1.0

<0.50

MAY 1990

TOTAL

1

8

<4.0

20

<1.0

<0.5

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

MW-3

<5.0

<10

<40

<3.0

TOTAL

<1.0

<0.50

7.48

<5.2

<0.70

NA

0.858

<1.2

MAY 1991

<5.0

<10

<40

<3.0

FF

<1.0

<0.50

MW-4*

MAY 1990

TOTAL

<1.0

<5.0

<4.0

<5.0

<1.0

<0.5

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

MW-21* '

MAY 1991

TOTAL

<1.0

<0.50

<5.0

<10

<40

<3.0

4.18

<5.2

<0.70

NA

0.598

<1.2

FF

<1.0

<0.50

<5.0

<10

<40

<3.0



pH (units)

Speci fic Conductivity
(umhos/cm)

Sheen

noted;

silty

Parameter

Temperature (IC)

Turbidity (NTU)

Visual Appearance

Water Level

(ft below TOR)

Free Product Level

May '90

7.27

565

11.3

>100

6.50

None

TABLE 6-11

COLUMBUS McKINNON CORP.

SUMMARY OF FIELD MEASUREMENT DURING GROUND WATER SAMPLING
(1)

MW-15

May '91

7.41

410

10.2

37

Color,
some

floc

6.75

None

May '90

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

1332-01-1

6.85

1300

12.4

50

Clear

5.51

None

MW-l I

May '91

7.06

800

11.7

4.7

Clear

6.20

None

May '90

7.06

1490

11.6

>100

Silty

8.41

None

MW-25

Color,

some

floc

May '91

7.23

700

12.6

33

8.92

None

May '90

6.87

1275

12

34

Clear

8.05

None

MW-2I

May '91

7.54

940

17.3

4

Clear

8.62

None

May '90

7.07

1020

9.6

>100

Silty

6.05

None

10.1

15

Clear

MW-3

May '91

7.31

650

6.40

None

5
S



1

1

1

1

1

1

PARAMETER

PCB'S (mq/kg) (1)

PCB-1254

METALS (mc;/km

Cadmium

Chromium

Nickel

Lead

PARAMETER

PCB'S (mq/kg) (1)

PCB-1254

METALS (mq/kq)

Cadmium

Chromium

Nickel

Lead

DL(2)

0.16

DL(2)

0.5

1.0

2.0

2.5

0.16

0.5

1.0

2.0

2.5

0.6

16

20

130

TABLE 6-12

COLUMBUS MCKINNON CORPORATION

TONAWANDA FACILTY

CREEK SEDIMENT SAMPLE RESULTS

Creek

Sediment #1

0.39

Creek

Sediment #7

0.7

12

11

47

9

Creek

Sediment #2

0.48

0.8

9

8.9

29

Creek

Sediment #8

0.6J

11

9

38

ND

Creek

Sediment #3

0.25

Creek

Sediment #9

9.3

NOTE:

1. Arochlor 1254 was the only PCB detected.

2. Analytical Detection Limit

ND - Not detected at a concentration greater than the indicated detection limit.

* Field duplicate of Creek Sediment #8

2.4

23

23

50

0.8

14

11

67

Creek

Sediment #4

ND

ND

6.4

5.3

23

Creek

Sediment #5

1.4

17

26

59

41

1.5

0.7

19

14

77

Creek Creek

Sediment #10 Sediment #11 '

0.27J

ND

9.8

7.2

34

Creek

Sediment #6

2.6

1

20

17

68



1

1

1

1

*Ir
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

sample 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 using 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 spl its) 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):

1332-01-1

• North Area - north of the office;

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

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

6-7



1

1

1

1

1

1

1

1

1

1

1

'viilliliilla

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 locations 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 581-5824, 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.

Haloqenated Volatile Orqanics - 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 [5890-14 (8-10'); 5890-15 (8-10'); and SB90-20 (10-12')]

were submitted for analysis of halogenated volatile organics (HVOCs) based

upon visual evidence of contamination (i.e., oil sheen). However, no

HVOCs were detected in any of these samples.

1332-01-1 6-8
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(1)
(2)
(3)
(4)
(5)

(6)

PARAMETER

Total PCBs (1,2)

Cadmium

Chromium

Nickel

NOTES:

Lead

1332-01-1

DEPTH

INTERVAL

(FEET)

0-2

4-8

8-16

0-2

4-8

8-16

0-2

4-8

8-16

0-2

4-8

8-16

0-2

4-8

8-16

TABLE-13 
COLUMBUS McKINNON CORPORATION

SUMMARY OF SOIL CONTAMINANT CHARACTERIZATION RESULTS FOR NORTH AREA

NUMBER OF

OCCURRENCES/

NUMBER OF

ANALYSES

10/10

31/31
9/9

10/10
31/31

9/9

10/10

31/31

9/9

21/30

9/31

2/9

9/10
8/31
0/10

ADJUSTED DRY WEIGHT BASIS .)

Concentration

Range
(Ppm)

*-0:36--Z1253
0.32 - 16

1.8 - 33
0.63 - 7.9

1.3 - 233
(3)

ND

6.5 - 300
(3)

7.7 - 200
(3)

7.7 - 35

9.3 - 96

6.0 - 417
(3)

12 - 38

16 - 1200
(3)

4.8 - 1100
(3)

7.3 - 90(3>

Average

Conc.c'.5,
(Ppm)

20

1.5

4.0 (0.37)

rJ

9.5 (2.01
<0.5

65 (39)
32 (20)

17

36

48 (27)
23

215 (105)
75 (41)
19 (11)

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

Average computed without outlier value is in parentheses.
Nondetections were averaged at the applicable detection limit and duplicate analyses were
averaged prior to computing the North Area Averages.
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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PARAMETER

Total PCBs (1,2)

Cadmium

Chromium

Nickel
(1)

NOTES:

Lead
(1)

1332-01-1

(1)
(2)
(3)
(4)
(5)

(6)

(1)

(1)

TABLE 6-14

COLUMBUS McKINNON CORPORATION

SUMMARY OF SOIL CONTAMINANT CHARACTERIZATION RESULTS FOR CENTRAL AREA

DEPTH

INTERVAL

(FEET)

0-2

2-4

4-8

8-16

0-2

2-4

4-8

8-16

0-2

2-4

4-8

8-16

0-2

2-4

4-8

8-16

0-2

2-4

4-8

8-16

NUMBER OF

OCCURRENCES/
NUMBER OF

ANALYSES

12/12

4/4
22/22

17/17

12/12

4/4
22/22

16/17

12/12
4/4

22/22

17/17

46/46
21/21

39/43
3/15

10/12

3/4

14/22

3/17

ADJUSTED DRY WEIGHT BASIS
(6)

Concentration

Range
(Ppm)

0.22 - 2220
(3)

0.17 - 934

0.04 - 153

0.30 - 5.0

1.1 - 28

5.6 - 31

1.4 - 45

1.0 - 2.3

14 - 351

29 - 154

7.2 - 375

4.4 - 18

19 - 1038

194 - 614

15 - 925

11 - 30

19 - 6750
(3)

35 - 2638

5.9 - 2250

5.2 - 233
(3)

Averape
Conc: "'

(Ppm)

249 (205)
155

23

0.52

1017 (496)
1357

434

24 (11)

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

Average computed without outlier value is in parentheses.
Nondetections were averaged at the applicable detection limit and duplicate analyses were
averaged prior to computing the Central Area Averages.
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.

139

101

98

12

10

•*4
7.7

0.84

310

411

250

20
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1

1

(1)
(2)
(3)
(4)
(5)

(6)

PARAMETER

Total PCBs
(1,2)

Cadmium

Chromium

Nickel

NOTES:

Lead

1332-01-1

TABLE 6-15

COLUMBUS McKINNON CORPORATION

SUMMARY OF SOIL CONTAMINANT CHARACTERIZATION RESULTS FOR SOUTH AREA

DEPTH

INTERVAL

(FEET)

0-2

4-8

8-16

0-2

4-8

8-16

0-2

4-8

8-16

0-2

4-8

8-16

0-2

4-8

8-16

NUMBER OF

OCCURRENCES/

NUMBER OF

ANALYSES

111

10/10

11/11

18/21

7/10
1/11

7/7
10/10

1/11

1 I1
10/10

11/11

1 t1

10/10

11/11

ADJUSTED DRY WEIGHT BASIS (.)

Concentration

Range
(Ppm)

0.63 - 427
(3)

0.45 - 4.8

ND - 28
(3)

1.9 - 114

0.8 - 45

ND - 1.3

59 - 688

26 - 457

11 - 165
(3)

75 - 1250

56 - 2750
(3)

20 - 1267
(3)

313 - 16,250
(3)

0.6 - 3750

3 - 217
(3)

Averape
Conc:"

(Ppm)

51 (32)
1.7

2.7 (ND)

391

244

30 (16)

692

602 (364)
136 (23)

5020 (3148)
1826

41 - (8.6)

48

13

0.60

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

Average computed without outlier value is in parentheses.

Nondetections were averaged at the applicable detection limit and duplicate analyses were
averaged prior to computing the South Area -Averages.
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 soi 1/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 5890-8 and 5890-9. 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 limit 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 fill is not known, it is

notable that metal filings occur throughout the fill based upon borehole

logging observations.

1332-01-1 6-9
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NOTE:

METAL

1332-01-1

Cd

Cr

Ni

Pb

TABLE 6-16

COLUMBUS McKINNON CORP.

CONCENTRATION OF METALS IN NATURAL SOILS(1)
(mg/kg)

COMMON RANGE(1)

1.0 - 4.0

8.0 - 20.0

20.0 - 30.0

20.0 - 100.0

MEAN(1)

3.3

15

23

43

MW-3(2)

(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, adjusted dry weight basis.

1.0

20

23

22
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6.3.1.2 Central Area

Soil borings 5825-5838, BH1-BH29, and 81-812 were completed within

the Central Area. The magnitude of contamination found in this area was

the highest of the three areas investigated.

Haloqenated Volatile Orqanics - 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 5826, 5830, 5833,

5836, and 5837. Of these locations, only SB36 and 5837 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 5826, 5830, 5836, 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 5826 (4-6 feet) and

5837 (6-10 feet). Soil/fill samples collected at 5833 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 location of the alleged former waste oil disposal area is

approximately defined by the historic sampling locations shown on Plate 6.

1332-01-1 6-10
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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 fill. With the exception of three (3) locations

where the fill is thin (less than 2.2 feet at 5826, 5832, 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 oil disposal area sampled at location 85,

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 5839-5848, 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.

1332-01-1 6-11



1

1

Mlgir
Haloqenated Volatile Orqanics - Using the photoionization detector,

total organic vapor readings of 50 to 200 ppm were obtained from samples
collected at 5840 (4-6 feet) and 5841 (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 5841 (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.

1332-01-1 6-12
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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:

• Straddling the Water Table:
MWl S

MW25

MW3

• Base of Shallow Water-Bearing Zone:
MWl I

MW2I

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 oil

disposal area in a cross-gradient direction. Well MW-3 is a background

well located upgradient of the study area.

Ground water data obtained from the May 1990 sampling event for

wells MW-15, MW-25, 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-15 and MW-25 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 MWlI 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 samples

collected in May 1991 are summarized below and are discussed in detail in

Appendix G. The purging and sampling 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-lS, MW-25 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-lS and MW-25. This color disappeared during filtration,

therefore, the color was most likely due to a fine precipitate greater

than 0.45 xm in size.

Well Cluster MW-1 - No contaminants were detected in the ground

water samples from MWl I during either of the two sampling rounds.

However, during May 1990 Arochlor 1254 was detected at 2 ppb in samples

collected from MWlS and metals were detected at concentrations substan-

tially greater than background (MW-3). No PCBs and substantially lower

metals were detected in MW-lS 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 MW25 during May 1990 contained high

concentrations of contaminants. Arochlor 1254 was detected at 40 ppb.

However, no PCBs were detected during the May 1991 resampling of MW-25,

which exhibited a lower sample turbidity. Ground water collected from this

1332-01-1 6-14
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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-25 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.

Background 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-15 and MW-25 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 manganese 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-lS and MW-25 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:

Lead

Chromium

Nickel

Cadmium

Range

23-130 ppm

6.4 - 23 ppm

5.3 - 26 ppm

ND - 2.4 ppm

Location of

Highest
Concentration

#7

#9

#5

#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

oil 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

1332-01-1 6-16



PCBs

Cadmium

Chromium

Nickel

Lead

N

NOTES:

Parameter

TABLE 6-17

COLUMBUS McKINNON CORP.

AVERAGE CONTAMINANT CONCENTRATIONS (mg/Kg) IN CREEK SEDIMENT

Downstream

Average

.44

.8

10.5

10

38

(1)

2

2

2

2

2

Average

14.6

1.2

19

20

77

Near Site (2)

(1) Samples CS-1 and CS-2.
(2) Samples CS-5, CS-6, CS-7 CS-9, CS-10. CS-8 was not averaged.
(3) Samples CS-3 and CS-4.

1332-01-1

N

5

5

5

5

5

Upstream

Average

.25

.8

10.2

8.2

45

(3)

1

1

2

2

2

N

Z
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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)

4)

3)

1332-01-1

2)

The metals occur at elevated concentrations throughout the
fill;

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

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.

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

Volatile organic contamination occurs locally in the Central Area
near the CM building. No other specific pattern of HVOC occurrence was
evident.

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 1991.
These samples were relatively sediment-free and likewise contained no PCBs
and much lower concentrations of metals.

Creek Sediment

The magnitude of Total PCB concentrations determined from RI creek
sediment sampling was lower than historic creek sediment sampling results.
However, the spatial distribution of PCB in Ellicott Creek sediment
observed during the RI was very similar to that determined during previous
investigations.

1332-01-1
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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 oil or in the fill material, most

likely partitioned between solid phase particles (by sorption onto fill

material and the aquifer matrix) and into water (by dissolution). Much of

the petroleum-based waste oil likely 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 oils and solvents into a shallow waste

pit), the following potential pathways for off-site migration of

contaminants have been identified:

1332-01-1

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

• 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

• migration of nonaqueous phase liquid 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 loss 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 oil 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 lawn 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
project 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 oil disposal area (see Malcolm Pirnie, February, 1990). The
erosion control fabric was installed to control erosion due to runoff from

1332-01-1 7-2
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that portion of the site covered with plastic sheeting. Riprap was
installed to control mechanical erosion of the stream bank.

Soil loss 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:

1332-01-1

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

• 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;

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

• 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.

• 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 definedas Aroclor 1254 only.
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Area Description

Site Surface Areas:

North Area A

North Area B

Central Area
(2)

Conrail Property

Creek Bank Areas:

North Area Bank

IRM Area Bank
(3)

Area

(ftz)

TABLE 7-1

COLUMBUS McKINNON CORP.

SOIL LOSS SUMMARY

155 x 25

45 x 60

140 x 60

65 x 90 x 

200 x 5

165 x 10

75 x 10

(1 bs/ft*/yr)

1.02

2.47

1.03

0.57

23.6

23.6

23.6

Unit Soil Loss

Conrail Property Bank

NOTES:
(1) Assumes 125 lbs/ft'
(2) Assumes Central Area is open and not covered with plastic sheeting.
(3) Soil loss under conditions existing prior to IRM improvement.

(in/yr)
(1)

0.10

0.24

0.10

0.06

2.3

2.3

2.3 r
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7.2.1.2 Soil Loss Due To Stream Scour

Insufficient information exists to allow an accurate estimation of
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 less subject to stream erosion than is the south bank. Since
no means for estimating erosion rates due to stream scour was available,
contaminant loadings via this pathway were not assessed.

7.2.2 Ground Water

Contaminant loadings to Ellicott Creek via the ground water pathway
from the study area were estimated using the ground water discharge
calculated in Section 4.4 and concentration data for the May 1991 sampling
event presented in Section 6.0. Considerations made in the performance
of these calculations include:

• only water in the shallow water bearing zone is contributingcontaminants to Ellicott Creek;

• loading calculations were made for total PCBs, total cadmium,total rhromium, total nickel, total lead, and total volatileorganics.

Concentrations in ground water determined from MW-15/MW-l I, and from MW-
25/MW-2I were utilized to determine average concentrations of contaminants
(see Table 7-2). Analytical results reported as "not detected" were
averaged at the analytical detection limit. Loadings were calculatedusing an estimated ground water discharge of 404 ft3/day which is based on
an average hydraulic gradient determined from periods of high and low
ground water levels.

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
1332-01-1
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Parameter

Total PCBs

Total Volatile Organics

Cadmium

Chromium

Nickel

Lead

NOTES

TABLE 7-2

COLUMBUS McKINNON CORP.

GROUND WATER LOADING

Average
Concentration(1.2)

(ug/1)

<1.0

<5.0

10

52

7.8

14

Load to Creek(3)
(kg/yr)

<0.004

.06

<.02

.04

.22

.03

(1) Average of May 1991 ground sampling results for MW-15, MW-lI,
MW-25, and MW-2 I.

(2) Analytical results reported as not detected were averaged at
the analytical detection limit.

(3) Sample Calculation for Nickel:

52 ug x 28.3 L x 404 ft3 x 10-9 Kg x 365 day
fF day ug yr

.22 59
Yr
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aquifer matrix. The characteristics of any previously disposed waste oil
are unknown; however, depending on its density with respect to ground
water, the oil could potentially have migrated through the shallow aquifer
to the top of the underlying confining layer (till 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 oily 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 oily 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

The existing utility line, which routes roof drainage across the
Central Area and would provide potential 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 Loading

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. Soil 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 soil or fill being
lost to Ellicott Creek as a result of erosion. As shown in Table 7-1,
1332-01-1
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estimated soil/fill loss is occurring from the study area surface at a
rate of 0.1 to 0.24 inches per year. This rate is considered reasonable
for a vegetated surface with moderate slope. Creek bank areas are losing
soil at an estimated rate of 2.3 inches per year. This rate is considered
conservatively high, since it implies a retreat of the creek bank of
23 inches in 10 years. 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 the creek at some lesser rate.

Calculated contaminant loadings 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 load to Ellicott Creek due
to soil loss from the study area under presently existing conditions (with
the IRM and the temporary plastic sheeting in place) is approximately
13.3 Kg/yr for the four metals of interest, and approximately 0.19 Kg/yr
for PCBs.

7.3.2 Ground Water

Estimated contaminant loadings to Ellicott 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 results from the
sampling event performed during May 1991. Consequently, the variability
in ground water concentrations due to seasonal factors has not been
assessed.

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 loading 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
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Parameter (kg/yr)

AREA

Site Surface

North Area A

North Area B

Central Area(1):
with Plastic

(without Plastic)

Conrail Property

TOTAL SITE SURFACE:
with Plastic

without Plastic

Creek Bank:

North Area Bank
IRM Area Bank>:

with IRM

(without IRM)

Conrail Prop. Bank

TOTAL CREEK BANK
with IRM

without IRM

TOTAL LOADING (Kg/yr)
w/Plastic & IRM
w/0 Plastic & w/0 IRM
w/0 Plastic; w/IRM

NA = Not Analyzed

1332-01-1

0.19

2.20

1.13

0

(1.07)
0.004

Total PCBs

0.020

0.096

0.15

1.09

0

(0.94)

0.037

0.034

0.038

1.11

0.11

0.34

0.15

TABLE 7-3

COLUMBUS McKINNON CORP.

CONTAMINANT LOADING TO ELLICOTT CREEK VIA SOIL EROSION
FOR EXISTING OONDITIONS

Cadmium

0.004

NA

0

(0.038)
0.035

0.039

0.077

0.034

0

(0.20)
0.035

0.069

0.26

Chromilm

0.011

NA

0

(0.52)
0.28

0.39

0.91

0.30

1.69

4.18

2.21

0

(1.97)
1.00

1.30

3.27

Nickel

0.062

NA

0

(1.17)
0.50

0.56

1.73

0.41

1.42

8.31

0

(6.89)
1.01

1.99

10.04

3.15

Lead

4.02

7.85

0.37

NA

0

(3.83) \
3.65

0.70

0

(8.04)
4.83

5.53

13.57

9.55

21.42

13.38

5
-



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
creek bank.
lead in the surficial and subsurface fill at locations 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 loading to Ellicott Creek via the
ground water pathway appears to be negligible.

Loading results presented in Section 7.3 are applicable 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 loading 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:

Existing
Conditions

Prior

Unremediated
Conditions

Background
Load

1332-01-1

PCBs

0.19

2.2

TOTAL YEARLY LOADING (Kg/yr) VIA
SOIL EROSION TO ELLICOTT CREEK

CADMIUM

0.11

0.34

0.041

7 -7

CHROMIUM

1.7

4.2

0.80

NICKEL

2.0

10.0

0.92

LEAD

9.6

21.4

0.88
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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 load 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 part 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 Environmental Conservation.
As required by the CO, it follows the guidance contained in the U.S.
Environmental Protection Agency's (USEPA) Risk Assessment Guidance for
Sugerfund: Volume 1 - Human Health Evaluation Manual (Part A). Interim
Final (1989d), and Risk Assessment Guidance for Superfund: Volume II -
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:

1332-01-1

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 identi fied; 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 likelihood and magnitude of
potential adverse health and environmental effects dre 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 analytical 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 less than three feet, except
in the alleged former waste oil 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 exposure
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.

1332-01-1 8-2
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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 limit (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

COMPOUND

Cadmium

Chromium

Lead

Nickel

(1) (USGS, 1984a)

ON-SITE

MEAN

(mq/kg)

14

143

1,386
253

U.S.

MEAN
(1)

(mq/kg)

ND

37

13

16

EASTERN U.S.

MEAN
(1)

(mq/kq)

The metals concentrations in surficial soils on-site are elevated relative

to what would be found in uncontaminated soils and, therefore, also

1332-01-1 8-3
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PCB-1254

Cadmium

Chromium

Nickel

Lead

(3)

Chemical

TABLE 8-1

COLUMBUS McKINNON

CHEMICALS DETECTED IN SURFICIAL SOIL SAMPLES
(1)

Frequency
of

Detection

85/97

26/29

29/29

29/29

29/29

Range of
Detected

Concentrations

(Ppm)

- 2220

- 114

0.22

0.63

6.5 - 688

9.3 - 1250

16 - 16,250

DRY WEIGHT BASIS (3)

UCL
(2)

Concentration

(mq/Kq)

781

67

401

1250

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 limit (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.

Dry weight concentrations were calculated from wet weight concentrations based on assumptions
discussed in Section 6.3.1.
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1

1

l

1

1

1

*tr

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-dichlaro-
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 (0W1-83;
OW2-83).

Five (5) monitoring wells were installed and sampled on two (2)
occasions during the RI. Interpretation of sampling 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 lower 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.

1332-01-1
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Chemical

PCB-1254

Cadmium

Chromium

Nickel

Lead

TABLE 8-2

COLUMBUS McKINNON CORP.

CHEMICALS DETECTED IN GROUND WATER SAMPLES (1,2)

1,1-Dichloroethane
Tetrachloroethene
Trichloroethene

Frequency of
Detection

0/5

0/5
1/5
1/5
1/5

1/5
1/5
1/5

Range of Detected
Concentrations

(uq/1)

<1.0

<5.0

<10-14

<40-88

<3.0-22

2

8.9

12

NOTE:

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

1332-01-1

Mean

Concentration

(uq/1)

<1.0

<5.0

14

88

22

2

8.9

12
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8.2.1.3 Surface Water

Results of a previous investigation were reported to indicate that
Ellicott 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 oil 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 oil disposal area with durable plastic
sheeting in February 1983. Since that time, the concentration of PCBs
detected in the creek sediments has been substantially lower (see
Tables 6-4a and 6-4b. 4

The results of the sediment sampling program conducted during the
present RI are provided in Table 8-3. These results are comparable to the
historical sampling results for the period of time following the
installation of the plastic sheeting. The trend in PCB concentration in
the creek sediments is illustrated 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:

1332-01-1 8-5
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Chemical

PCB-1254

Cadmium

Chromium

Nickel

Lead

NOTE:

TABLE 8-3

COLUMBUS McKINNON

CHEMICALS DETECTED IN SEDIMENT SAMPLES (1)

Frequency of
Detection

9/10

9/10

10/10

10/10

10/10

Range of Detected
Concentrations

(mq/kq)

0.25-41

0.6-2.4

6.4-23

5.3-26

23-130

(1) Based on RI creek sediment sampling conducted May 1990.

1332-01-1

Mean

Concentration

(mq/kq)

7.2

1.0

14.7

14.5

58.8
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• PCBs
• Cadmium
• Chromium
• Lead

• Nickel

Insofar as PCBs are concerned, only Aroclor-1254 was detected during the
RI, with the exception of one soil sample which contained 0.26 mg/kg
Aroclor-1260, and one ground water sample which contained 0.7 ug/1
Aroclor-1242. These latter results are anomalous.

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.g., by photolysis, hydrolysis, oxidation, reduction, etc.),
or biologically (e.g., by biodegradation). Alternatively, it may be
accumulated in one or more media (including biomass), or may be transport-
ed (e.g., convected downstream in water or on suspended sediment or
through the atmosphere).

The environmental fate and transport mechanisms of each of the
indicator chemicals will be reviewed below with the objective of
identifying the likely point of exposure for each.

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

Polychlorinated Biohenyls (PCBs)

The environmental persistence of PCBs generally increases with the
increase in the degree of chlorination of the biphenyl molecule; those
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 individual
congeners degrade and/or partition to different environmental compartments
at different rates. PCBs, particularly the more chlorinated compounds,
1332-01-1
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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 Kow 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

1332-01-1 8-7
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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

low solubility with the major anions in natural water; the divalent form

(Pb+2) 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 between 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, organic 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.

1332-01-1 8-8
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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 land 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 limit 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

1332-01-1 8-9
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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 located a few miles downstream. The depth of
Ellicott Creek varies from 3 feet to 15 feet at various locations.

8.3.2 Exoosure 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
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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

contaminated 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

(Ellicott 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 83. The maximum respirable particulate concentration detected

was 0.032 mg/m3, which is less than one percent of the Occupational Safety
and Health Administration's permissible exposure limit of 5 mg/m3 for
respirable particulates (OSHA, 1990). It is also below New York State's

guidance level of 150 ug/m3 (0.15 mg/m3) 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 Table 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

Ellicott 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): large 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

POPULATION

Workers

Workers

Residents

Residents

Fishermen

Recreational

Visitors

1332-01-1

TABLE 8-4

COLUMBUS McKIN»ON CORP-

SUMMARY OF EXPOSURE PATHWAYS

EXPOSURE ROUTE, MEDIUM
AND EXPOSURE POINT

Incidental ingestion of
soil

Direct contact with

chemicals of potential
concern in soil on the site

PATHWAY SELECTED
FOR EVALUATION?

Ingestion of contaminated No

water from drinking water
sources down-gradient of
the site

Ingestion of contaminated
fish from Ellicott Creek

Ingestion of contaminated
fish from Ellicott Creek

Incidental ingestion
and dermal contact with

chemicals while swimming
in Ellicott Creek

Yes

Yes

Yes

Yes

Yes

REASON FOR SELECTION
OR EXCLUSION

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 El l icott Creek.

Fishing is a permitted use
of. Class D streams in New
York State. Fishing has
occurred in El l icott Creek.

Swimming may occur in
Ellicott Creek.
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A

Exposure Medium/
Exposure Route

Ground Water

Ingestion
Dermal Contact

Air

Inhalation of Vapor
Phase Chemicals

Soil/Dust

Incidental Ingestion
Dermal Contact

fish

Ingestion

Surface Water

Incidental Ingestion
Dermal Contact

1332-01-1
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TABLE 8-5

COLUMBUS McKINNON CORP.

MATRIX OF POTENTIAL EXPOSURE ROUTES

Residential
Population

A

A

Worker
Population

L

L

Recreational

Population

L

Lifetime exposure

Exposure to adults (highest exposure is likely to occur duringoccupational activities)
Exposure of this population via this route is not likely to occur.
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Cadmium

Chromium

1,1-Dichloroethane

Nickel

Lead

Polychlorinated
Biphenyls

Tetrachloroethylene

Trichloroethylene

References:

NOTES:

(1)

(2)

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)

USEPA. 1990a: 1990c

Maximum

Site GW

Concentration
(1)

<5.0

<1.0

8.9

12

14

Based on analysis of ground water samples collected May 1991.

2

88

22

NYS

GWQS<2)

10

50 (CrVI)

25

0.1

10

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

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

MCL
(3)

Final

10

50

5
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various factors, as presented in Tables 8-7 and 8-8. The 95 percent upper
confidence limit 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 0.552 + sH/ 4 (n-1)
= eUCL

Where:

UCL = 95th upper confidence limit on the mean
e = constant (natural log)

= mean of the transformed data
= the standard deviation of the transformed data

H = statistic for computing a one-sided upper 95% confidencelimit on a lognormal 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 limit on the mean concentra-
tion may be high, occasionally exceeding the maximum detected value. In
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 document
(USEPAd) to allow for uncertainties in the risk assessment process.

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 completed in half a day.

The exposure averaging time (AT) di ffers 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
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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 Ellicott 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 gill s or epithel ial 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, lipophilic 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 potential, 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, Kow (Veith et al., 1979; Veith et al.,
1332-01-1 8-14
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Equation:

Where:

CS

IR

CF

FI

EF

ED

BW

AT

IR:

CF:

FI:

TABLE 8-7

COLUMBUS McKINNON CORP.

ON-SITE ASSESSMENT OF WORKER EXPOSURE:

INGESTION OF CHEMICALS IN SOIL

Intake (mg/kg-day)
CS x IR x CF x FI x EF x ED

BW x AT

Chemical Concentration in Soil (mg/kg)
Ingestion Rate (mg soil/day)
Conversion Factor (10-6 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 a¥eraged, in
days).

Variable Values:

CS: 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)

10-6 kg/mg

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

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

ED: 9 years (national median time (50th 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).

Reference: USEPA, 1989d
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Equation:

TABLE 8-8

COLUMBUS McKINNON CORP.

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

Absorbed Dose (mg/ kg-day

Where:

CS

CF

SA

AF

ABS

EF

ED

BW

AT

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

BW x AT

Chemical Concentration in Soil (mg/kg)
Conversion Factor (10-6 kg/mg)
Skin Surface Area Available for Contact (cm2/event)
Soil to Skin Adherence Factor (mg/cm2)
Absorption Factor (unitless)
Exposure Frequency (events/year)
Exposure Duration (years)
Body Weight (kg)
Averaging Time (period over which exposure is
days).

Variable Values:

CS:

CF:

SA:

AF:

ABS:

EF:

ED:

BW:

AT:

Reference:

1332-01-1

averaged,in

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

10-6 kg/Ing

4300 cm2 (mean surface area for head, neck, arms and hands for
adult males; USEPA; 1989b)

2.77 mg/cm2 -- 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 e*posure 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 - log Kow equation for prediction of BCF values for freshwater (and
marine) organisms (USEPA, 1990e):

log BCF = 0.79 log Kow - 0·40
This relationship is derived from a data set consisting of 122 BCF values
for 13 freshwater and marine species (the regression coefficient, rz =
0.86). The log Kow value for Aroclor-1254 is listed as 6.5 (ATSDR, 1989c).
Therefore, for Aroclor-1254:

log 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 lipid 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 lipid content of 3 percent. The above equation is

adjusted for this scenario as follows (USEPA, 1990e):

log BCF = 0.79 log Kow - 0·40 - log (7.6/3.0)
= 0.79(6.5) - 0.40 - 0.40

= 4.3

BCF = 21,627

Bioconcentration in fish is 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 lbs PCBs/yr). The average flow of Ellicott

Creek is 130 ft3/sec, or 1.16 x 1011 liters annually (USGS, 1984b). The
resulting concentration of PCBs in the stream (Cw) would be on the order
of 19 x 10-6 Ing/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 (Koc) 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 (Cf) can be calculated from:

Cf = CwBCF

= (19 x 10-6 mg/kg)(54,325)
= 1.03 mg/kg

or, for edible fish fillets only:
Cf = (19 x 10-6 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 fish species (USEPA,
199Oe).

If the above analysis is repeated based upon presently existing
conditions at the study area, a PCB concentration in edible fish fillets
(Cf) of 0.04 mg/kg is obtained. This result is based upon a total PCB
loading to Ellicott 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., plastic 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.

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 Inqestion/Adsorption of Contaminants Durina Swimming
Exposures of recreational visitors due to ingestion or adsorption of

contaminants whiJe swimming in Ellicott Creek are estimated using the
equations presented in Tables 8-9 and 8-10. This exposure scenario

1332-01-1
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Equation:

Where:

CW

CR

ET

EF

ED

BW

AT

TABLE 8-9

COLUMBUS McKINNON CORP.

ASSESSMENT OF RECREATIONAL EXPOSURE:

INGESTION OF CHEMICALS WHILE SWIMMING

Intake Dose (mg/kg-day)
CW x CR x ET x EF x ED

BW x AT

Chemical Concentration in Water (mg/liter)
Contact Rate (liters/hour)
Exposure Time (hours/event)
Exposure Frequency (events/year)
Exposure Duration (years)
Body Weight (kg)
Averaging Time (period over which exposure is averaged, in
days).

Variable Values:

1
1332-01-1

CR:

ET:

EF:

ED:

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

0.05 1/hr

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

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

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).
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Equation:

TABLE 8-10

COLUMBUS McKINNON CORP.

ASSESSMENT OF RECREATIONAL EXPOSURE:
DERMAL CONTACT WITH CHEMICALS IN WATER

Absorbed Dose (mg/ kg-day)

Where:

CW

SA

PC

ET

EF

ED

CF

BW

AT

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 (cm2)
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 cm3)
Body Weight (kg)
Averaging Time (period over which exposure is averaged, in
days).

Variable Values:

CW:

SA:

PC:

CF:

BW:

AT:

ET:

ED:

1332-01-1

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 cm2 (50th percentile total body surface area for adult
males; USEPA, 1989b)

8.4 x 10-4 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 cm3

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) di ffers 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 Bighenyls

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 lipophilicity, 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 liver enzyme induction and possible hepatocel-
lular 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 82, 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 82.
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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 classified cadmium as a probable human carcinogen

(Bl) by the inhalation route. There are not sufficient data to consider
cadmium to be carcinogenic by the oral route.

Chromium

Chromium is 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.Cr2+ to Cr6+ 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 large 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 lead...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-Carcinoqenic 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

1332-01-1 8-19



Chemical

Oral Route

Cadmium

Chromium (VI)

Lead

Nickel (soluble salts)

Polychlorinated Biphenyls

TABLE 8-11

COLUMBUS McKINNON CORP.

TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EFFECTS

Chronic RfD

(mq/kq-day)

SE-04

SE-03

3.2E-04

2E-02

ND(2)

Confidence

Level

High

Low

Medium

Critical

Effect

Kidney damage

Blood, tissue
pathology

RFD Basis/
RFD Source*

Water/IRIS

Water/IRIS

Decreased body Feed/IRIS
and organ
weights

Uncertainty and
Modifying Factors*

UF=10

MF=1

UF=500

MF=1

UF=100

MF=1

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

that 100% of PCB exposure is from drinking water. (ATSDR, 1989c)
NA = Not Available

IRIS = Integrated Risk Information System (USEPA database) (IRIS, 1990) -
UF = Uncertainty Factor, to account for inter- and intraspecies extrapolation and extrapolation from subchronic to

chronic exposures.
MF = Modifying Factor, to account for uncertainty in the test program.

Reference: USEPA, 1989d.
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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 di ffer 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 Carcinoqenic 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 is 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 (which 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 lbs 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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Chemical

Oral Route

Cadmium

Chromium

Lead

Nickel

Polychlorinated
Biphenyls

TABLE 8-12

COLUMBUS McKINNON CORP.

TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS

Slope Factor

(SF) -1
(mq/kq-day)

NA

NA

NA

NA

7.7E+00

Weight-of-
Evidence

Classification

B2

B2

NA = Not Available

82 = Probable human carcinogen

IRIS = Integrated Risk Information System (USEPA database)

HEA = Health Effects Assessment Summary Tables.

References: IRIS (1990); USEPA (1990b; 1989d)

Type of Cancer

Liver

SF Basis/
SF Source

/IRIS, HEA

/IRIS, HEA

/IRIS, HEA

/IRIS, HEA

Diet/IRIS

Z
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where:

CDI

SF

Risk = a unitless probability (e.g., 2 x 10-5) of an
individual developing cancer;

chronic daily intake averaged over 70 years
(mg/kg-day); and

slope factor, expressed in (mg/kg-day)-1

This linear 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 long-
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
ingestion 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 presented 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 104).
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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CHEMICAL

Cadmium

Chromium

Lead

Nickel

Polychlorinated
Biphenyls

TABLE 8-13

COLUMBUS McKINNON CORP.

CHRONIC HAZARD INDEX ESTIMATES (NONCANCER EFFECTS)
YARD WORKER EXPOSURE

CDI

(MG/KG-DAY)

Exposure Pathway:

3.4E-06

2.OE-05

3.l E-04

6.4E-05

4.OE-05

Exposure Pathway:

Cadmium 4.l E-05

Chromium 2.4E-04

Lead 3.7E-03

Nickel 7.6E-04

Polychlorinated 4.7E-04

Biphenyls

CDI

ADJUSTED RfD HAZARD
FOR ABSORPTION (MG/KG-DAY) QUOTIENT

Ingestion of Chemicals in Soil by Workers
No SE-04 0.007

No SE-03 0.004

No . 3.2E-04
(1)

1.0

No 2E-02 0.003

No l E-02
(2)

0.004

Pathway Hazard Index = 1.0

Dermal Contact with Chemicals in Soil by Workers
Yes SE-04 0.08

Yes SE-03 0.05

Yes 3.2E-04(1) 12.0

Yes 2E-02 0.04

Yes l E-02
(2)

0.05

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 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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Cadmium

Chromium

Lead

Nickel

Polychlorinated
Biphenyls

TABLE 8-14

COLUMBUS McKINNON CORP.

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

CDI ADJUSTED

CONCENTRATION CDI FOR Rfd HAZARD

(mg/1) (MG/KG-DAY) ABSORPTION (MG/KG-DAY) QUOTIENT

Exposure Pathway: Ingestion of Chemicals in Water while Swimming
2.9E-06 1.OE-10 No SE-04 2.l E-07

3.6E-05 1.3E-09 No SE-03 2.6E-07

1.8E-04 6.4E-09 No 3.2E-04 (1)
2.OE-05

8.6E-05 3.lE-09 No 2E-02 1.5E-07

1.9E-05 6.8E-10 No l E-02 (2)
6.8E-08

Pathway Hazard Index = 0.00002

Exposure Pathway: Dermal Contact with Chemicals in
Cadmium 2.9E-06 3.4E-11 Yes

Chromium 3.6E-05 4.2E-10 Yes

Lead 1.8E-04 2.lE-09 Yes

Nickel 8.6E-05 1.OE-09 Yes

Polychlorinated 1.9E-05 2.2E-10 Yes

Biphenyls

Pathway Hazard Index 0.000006

Total Exposure Hazard Index = 0.00003

Water while Swimming
SE-04 6.7E-08

SE-03 8.4E-08

3.2E-04 (1)
6.5E-06

2E-02 5.OE-08

l E-02 (2)
2.2E-08

(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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TABLE 8-15

COLUMBUS McKINNON CORP.

CANCER RISK ESTIMATES - YARD WORKER EXPOSURE

CDI

(MG/KG-DAY)

CDI

ADJUSTED FOR

ABSORPTION

SF

(MG/KG-DAY)-1

Exposure Pathway: Ingestion of Chemicals in Soil by Workers

CHEMICAL-

SPECIFIC

RISK

Polychlorinated 5.l E-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
Biphenyls

NOTES:

6.l E-05 Yes

Total Pathway Risk: 4.7E-04

Total Exposure Risk: 5.lE-04

CDI = Chronic Daily Intake
SF = Carcinogenic Slope Factor (IRIS, 1990; USEPA 1990b)
Chemical-Specific Risk = CDI x SF (see text)

Reference: USEPA, 1989d

7.7E+00 4.7E-04
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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 Comoarison 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

level 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 limit. 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 10-6 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

1332-01-1 8-23



CHEMICAL

TABLE 8-16

COLUMBUS McKINNON CORP.

CANCER RISK ESTIMATES - RECREATIONAL (SWIMMING) EXPOSURE

CDI

(MG/KG-DAY)

CDI

ADJUSTED FOR

ABSORPTION

SF

(MG/KG-DAY)-1

Exposure Pathway: Ingestion of Chemicals in Water while Swimming

Polychlorinated
Biphenyls

2.9E-10 No

Total Pathway Risk: 2.2E-09

7.7E+00

CHEMICAL-

SPECIFIC

RISK

2.2E-09

Exposure Pathway: Dermal Contact with Chemicals in Water while Swimming

Polychlorinated,
Biphenyls

NOTES:

9.45E-11 Yes

Total Pathway Risk: 7.3E-10

Total Exposure Risk: 2.9E-09

CDI = Chronic Daily Intake
SF = Carcinogenic Slope Factor (IRIS, 1990; USEPA 1990b)
Chemical-Specific Risk = CDI x SF (see text)

Reference: USEPA, 1989d

1332-01-1
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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

(Koc = 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 Aauatic 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 life may

occur at concentrations above 2.0 ug/1. 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 life. Both

values are below the level of acute toxicity.

8.5.4.2 Aauatic 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

Cp = pore water concentration of PCB-1254 (ug/1)

Cs = sediment concentration of PCB-1254 (ug/Kg)

Koc = organic carbon partition coefficient (ug/Kg soil/ug/Kg water)

foc = 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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PCB 1254 (max.)

PCB 1254 (avg.)

TABLE 8-17

COLUMBUS McKINNON CORPORATION

AQUATIC TOXICITY QUOTIENT CALCULATION
FOR PCB-CONTAMINATED CREEK SEDIMENT PORE WATER

Fresh Water Aquatic_
Toxicity Criteria

Acute Chronic

IMg£11 (uq/1) Notes

2 0.014 1

2 0.014 1

Hazard Quotient

Pore Water

Conc.

Ref. (uq/1 ) Acute

1 1.48 0.74

1 0.25 0.12

NOTES:

(1) Criteria based on total of all chlorinated isomers of the compound.
Reference:

(1) USEPA, 1986. Quality Criteria for Water. Office of Water Regulations and Standards
EPA 440/5-86-001.

1332-01-1

Chronic

106

18



1

mtr

that PCB levels of 25 ppm in soil would present less than alx 10-7 risk
to people on site who work more than 0.1 km from the actual spi Tl area
(assuming that the spill area is <0.5 acre) (USEPA, 1987). They al so
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.

8.7 CONCLUSIONS

In this 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;

• 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 periodically use the
creek for swimming.

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

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
1332-01-1 8-26
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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

Inqestion

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

Inqestion

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.
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SOIL BORING LOCATION

MONITORING WELL LOCAl-ION
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HISTORIC SAMPLING LOCATIONS
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 BH5 HISTORIC BORING LOCATIONS (APPROX.)

® HISTORIC CREEK SEDIMENT SAMPLING LOCATION (APPROX.)

HISTORIC CREEK SAMPLING TRAVERSE NUMBER

PCB CONCENTRATION (mq/kq)

110.101

NOTES:

HISTORIC DATA (INCLUDES SOME AVERAGE VALUES) (1,2)

DATA FROM 1990 Rl/FS (1)

1. SURFICIAL SOIL REFERS TO THE 0 -2' DEPTH INTERVAL

AT EACH SAMPLING LOCATION. SOME HISTORIC DATA

INCLUDED THE AVERAGE OF TWO (2) VALUES FROM
THE 0 - 2' INTERVAL.

2. HISTORIC DATA OBTAINED FROM AES/CRA(1983)
AND FROM ACTS TESTING LAB REPORTS IN
APPENDIX E

COLUMBUS McKINNON CORPORATION

DISTRIBUTION OF TOTAL PCBs IN

SURFICIAL SOIL & CREEK SEDIMENT
SCALE 1"=20.0'

WARNINGi IT IS A VIOLATION OF NEW YORK EDUCATION LAW
SECTION 7209,2 FOR ANY PERSON UNLESS HE IS ACTING UNDER
THE DIRECTION OF A LICENSED PROFESSIONAL ENGINEER OR LAND

SURVEYOR, TO ALTER THIS DOCUMENT IN ANY WAY. IF- ALTERED,

THE ALTERING PERSON SHALL COMPLY WITH THE REQUIREMENTS OF
NEW YORK EDUCATION LAW SECTION 7209.2,
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15 „65' NOTE: 1. TOTAL PCB CONCENTRATIONS AT B SERIES AND BH SERIES
BORING LOCATIONS ARE SHOWN ON PLATE 6.

2. HISTORIC SAMPLING LOCATIONS BH10 TO BH63 ARE SHOWN
20 -5 4. ON PLATE 4

NORTH AREA A NORTH AREA B CENTRAL AREA CONRAIL PROPERTY WARNING: IT IS A VIOLATION OF NEW YORK EDUCATION LAW
H

SECr ION 72092 FOR ANY PERSON UNLESS HE IS ACTING UNDER

PROJECTED VIEW SOUTH AREA THE DIRECTION OF A LICENSED PROFESSIONAL ENGINEER OR LAND
SURVEYOR, TO ALTER THIS DOCUMENT IN ANY WAY IF ALTERED,
THE ALTERING PERSON SHALL COMPLY WITH THE REQUIREMENTS OF
NEW YORK EDUCATION LAW SECTION 7209,2,

REVISIONS

NO. BY DATE REMARKS

" DES _ _M.:15.fL
COLUMBUS McKINNON CORPORATION COLUMBUS McKINNON CORPORATION MALCOLM PIRNIE, INC.

TONAWANDA, NEW YORK
DATE __YBY_19-91________

C/3
01
LLJ
#-

mlgrt DWN _ -A. R.-A. _ REMEDIAL DISTRIBUTION OF TOTAL PCBs
Ld INVESTIGATION/FEASIBILITY STUDy IN SOIL FROM RI SAMPLING SHEET _5_OF ___Z___
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FILL

NATIVE SOIL

TOTAL PCB CONCENTRATION FOR

SPECIFIED DEPTH BELOW GROUND SURFACE (1)
NOT DETECTED

NOT ANALYZED

NOTE: 1. TOTAL PCB CONCENTRATIONS FOR B SERIES BORINGS
LOCATIONS ARE HISTORIC ANALYTICAL RESULTS FROM
1979 TO 1981. DATA OBTAINED FROM ACTS TESTING
LAB REPORTS PRESENTED IN APPENDIX E. TOTAL PCB
CONCENTRATIONS AT BH SERIES BORING LOCATIONS ARE
HISTORIC ANALYTICAL RESULTS FROM 1981. DATA

OBTAINED FROM AES/CRA (1983).

COLUMBUS McKINNON CORPORATION

2. HISTORIC SAMPLING LOCATIONS BH10 TO BH63 ARE SHOWN
ON PLATE 4

WARNING IT IS A VIOLATION OF NEW YORK EDUCATION LAW
SECTION 7209,2 FOR ANY PERSON UNLESS HE IS ACTING UNDER

THE DIRECTION OF A LICENSED PROFESSIONAL ENGINEER OR LAND

SURVEYOR,TO ALTER THIS DOCUMENT IN ANY WAY. IF ALTERED,

THE ALTERING PERSON SHALL COMPLY WITH THE REQUIREMENTS OF

NEW YORK EDUCATION LAW SECTION 7209,2.

DISTRIBUTION OF TOTAL PCBs
IN SOIL FROM HISTORIC BORINGS

SCALE AS NOTED
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MALCOLM PIRNIE, INC.
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Date:

TO:

From:

Re:

MALCOLM PIRNIE, INC.

INTEROFFICE CORRESPONDENCE

September 10, 1990

Files

Jane Schiferle

Columbus McKinnon

Changes to Approved Work Plan

On April 20, 1990 I met with J. Dicky (CM), G. Funk (MPI), G. May
(NYSDEC), and J. Tuk (NYSDEC), for the purpose of discussing project
progress and upcoming field tasks.

Specifically, the following items were discussed:

• Screen length in MW-3;

• Lack of proposed borings immediately downgradient of the
disposal area; and

• Location of monitoring wells along the creek bank.

Discussion of these topics resulted in the following decisions/changes:

• reduce the screen length in MW-3 from 22 feet to 15 feet;

• adhere to the work plan and place borings only where proposed;
and

• move monitoring wells away from the bank to maximize driller
safety and to minimize the influence from abandoned borings
previously drilled along the bank. All well locations were
agreed upon by the NYSDEC representatives and MPI geologists.
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APPENDIX B

FIELD DATA INFORMATION

Historic Boring Logs
Location of Horizontal Grid Control Points

Soil Sampling Boring Logs
Monitoring Well Boring Logs
Well Construction Diagrams
Well Development Logs
Ground Water Sampling Field Logs for

the May 1990 Sampling Event
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September 19, 1979

DIMENSIONS, INC.

Soil Investigations and Natural Resource Assessments

797 Center Street • East Aurora, New York 14052 •

SOILS REPORT

Columbus - McKirmon Corporation

City of Tonawanda

(716) 655-1717

The soil-fill investigation cn the above named parcel was undertaken

in two phases; the first phase to collect fill samples for chemical

analysis, the second phase on September 12, 1979 to define the extent of

contaminated fill as identified by the specific chemical analysis of the

fill collected during the first phase. Both phases of this investigation

was under the direction of John P. Schmitt of VSSR Consulting Engineers.

In the first phase, the fill was sampled with a seven foot long bucket

auger. The second phase effort was with a drilling rig securing fill-soil

samples with a split spoon sampler that was advanced below hollow s tem

augers. Borings #1-3 were hand augered with the bucket auger, borings #3-6

with the drilling rig.

Industrial wastes were identified at all the sampling sites. The hards

waste metal, slag, and brick fraents or the length of the bucket auger

prevented or inhibited the penetration of the original soils. The split spoon

sampler penetrated the original soils in borings #3-6.

The peninsula land area between Tonawanda (Barge Canal) and Ellicott

Creeks contain soils consisting of silty and sandy glacial lake sediments

aver clayey glacial lake sediments at depth. Glacial lake sediments are can-

sidered stone-free. The thin horizontal laminations and bedding lenses of

these lake sediments results in horizontal preferential water movement,

particularly below a penmanent water table. Alluvial sediments of Ellicott

Creek will have similar characteristics as the silty-sandy lake sediments.
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SOILS REPORT

Columbus- Mckinnon Corporation
City of Tonawanda

Page 2:

In fact, the only difference is the higher organic content of the sublayers

of the alluvial sediment.

Soil borings #3-6 penetrated the original soils to a depth below a

permanent water table. Depth to the original soil was similar in all three

of these borings (5.5 to 7.2 feet) which suggest that the thickness of the

industrial fill mantle,is uniform in a parallel transect to Ellicott Creek.

A 1938 aerial photograph of the City of Tonawanda indicated that the eastenn

edge of Ellicott Creek was much closer to the main buildings than today.

Therefore, the fill mantle is likely thicker at the creek's edge than adja-

cent to the buildings.

Typically internal soil water flow is towards natur·al drainage-ways.

Therefore, it can be assumed that the internal water movement at the

investigated site is towards the creek, probably at an oblique angle down-

stream. This angle is likely to change depending on the height of the sea-

sonally high water table and creek level.

,,

DWO/buh
2G79

Prepared by;

C-h* 20 **
Donald W. Owens,
Soil Scientist
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1
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HOLE NO 1

2679 PROJECT

DEPTH S

A-

CLIENT

N

DIMENSIONS, INC.

Test Borings and Logs - bEP 27 1579
797 Center Street • East Aurora, New York 14032 . (716) 633-lili

VSSR

ARCHITECTS ;CONSULT. ENGRS.
SURF. ELEV.

Waste Pit Investigation LOCATION See survey
Cohmbm McKinnon Corp.. City of Tonawanda

VSSR DATE STARTED 7/13/79 COMPLETED

BLOWS ON
SAMPLER

0/ 6/ 9/ W/
» 12 /18 24

DESCRIPTION & CLASSIACATION

Dry dark gray cindery fill with con-
crete chunks, loose

Moist dark gray with orange areas ce-
mented cinders with an oily substance

Refusal due to concrete at 1.0 feet.

dew N = NUMBER OF BLOWS TO DRIVE " SPOON

LOGGED BY Donald W. Owens._Soil Scientist

" WITH -

WATER TABLE & REMARKS

7/13/79

0.5 Industrial fill to
refusal.

in

No water at completion

Noticed a solvent

odor to sample #2.

Samples secured with
hand auger.

lb. WT. FALLING

SHEET 1 OF 1

" PER BLOW.
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  <,E-A DIMENSIONS, INC.
Test Borings and IngsN

797 Center Street . East Aurora, New York 14032 . (716) 655-lili

HOLE NO.

2G79 PROJECT

DEPTH

(feet)

1

3

4

dew

CLIENT

9

-Z

J

7

S

%g

n

A-

6

2

N

SURF. ELEV.

Waste Pit Investigation LOCATION See survey
Columbus Mci<nnon Corp., City of Tonawanda

VSSR DATE STARTED 7/13/79 COMPLETED 7/13/79

BLOWS ON

SAMPLER

0/ 6 /2/ 18/
//6 / 12 /8/'24

DESCRIPTION & CLASSIFICATION

Dry dark gray cindery fill with con-
crete chunks, loose

Moist dark gray with orange areas ce-
mpnted cinders with an oily substance

Moist dark gray cindery fill with
chunks of bricks, glass and slag,
loose but very finm in place

--- grades downward to -------

Wet dark gray and brown cindery fill
with chunks of bricks, glass and slag,
oily film to liquid, very firm in
place

Refusal at 7.0 feet.

N= NUMBER OF BLOWS TO DRIVE --- " SPOON -

LOGGED BY .Donald W. Owens, Soil Scientist

" WITH

0.5

1.5

6.0

WATER TABLE & REMARKS

Industrialwaste fill

to refusal.

Samples secured with
hand bucket auger.

Water table 6.0 ft. b,

low surface at comple
tion.

lb. WT. FALLING

SHEET 1 OF 1

" PER BLOW.
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DEPTH
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1
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HOLE NO. 3

PROJECT

CLIENT

n

A

DIMENSIONS, INC.

Test Borings and Isgs
797 Center Street . East Aurora, New York 14052 . (716) 656-1717

SURF. ELEV.

Waste Pit Investigatiqn LOCATION See survey
Colwnhis McKinnon. City of Tonawanda

VSSR DATE STARTED 7/13/79 COMPLETED 7/13/79

BLOWS ON

SAMPLER

0/6/ 12/ 16/r
/6 /12 / 18 /24

X

DESCRIPTION & CUSSIRCATION

Dry dark gray cindery gravels, loose

ist dark gray and dark brown cindery
fill with slag, metal and glass frag-

ts, firm in place

Encountered and penetrated deteriora-
ted barrel at 4.0 feet

grades downward to

Wet brown and dark gray cindery fill
with slag, glass and metal fragmpets,
very finm in place

Boring completed at 7 feet
dew N = NUMBER OF BLOWS TO DRIVE --- " SPOON - -

LOGGED BY Donald W. Owens. Soil Scientist

" WITH -

0.5

5.5

WATER TABLE & REMARKS

Industrial fill to

completion.

lb. WT. FALLING

SHEET 1 OF -1

" PER BLOW.
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HOLE NO. 4

2G79 PROJECT Waste. Pit Investigation
fohm·bus-McKinnon Corporation

CLIENT VSSR

DEPTH

bh

f.or

5

15

5
5

5

1

1
1

2

2

2

3
3

3

4

5

S

5

3

9

2 2

BLOWS ON

SAMPLER

0/ 6/ 12 16/
,/6 ,/12 / 18 ,/24

6682

1

9
-

3

1

3

2

4

5

DIMENSIONS, INC.

Test Borings and Igs
797 Center Street . East Aurora, New York 14052 . (716) 635-1717

N

14

5

2

5

3

0:

12

l8

6

E

DESCRIPTION & CLASSIFICATION

SURF. ELEV.

LOCATION 17 feet SW .of center of wall tf
Mr. Sullivan's office

DATE STARTED 9/1 9/79 COMPLETED9/13/79

Slightly moist.black slaggy cinders
(cinders are loamy medium size sand,
SAND texture) with angular slag
gravel, loose fill

Moist black slaggy cinders (cinders
are loamy mediun size sand, SAND
texture) with angular slag gravel
and wood fragments, loose fill

Extremely moist distinctly mottled
gray silt loam (SANDY-SILTJ soft,

', nonplastic, nonsticky
- - - -grades downward to - - - - - -6.5
Wet distinctly mottled gray fine
sandy loam (SILTY-SAND), stratified,
nonplastic

9.0

Boring and sampling
completed to 9.0 feet.

N = NUMBER OF BLOWS TO DRIVE 2 " SPOON 12

LOGGED By Donald W. Cwens/ Sail Scientist
-. -<.-- - I---I*. -I

"WITH 140

WATER TABLE & REMARKS

No odor noted in any of the
samples.

Non-soil fill

2.5 to 5.5 feet over

old alluvial coarse

silt and fine

5.5 sand sediments,

Noticedblack

organic zones in

the coarse silt

arid fine sand./

No water fevel

recorded at comple-

tion due to collasp

of bore hole but si

pect water level tc

be at 6.5 feet

below surface

lb. WT. FALLING 30 " PER BLOW.

1 1
SHEET OF
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2G79 80

HOLE #4:

100 0

60 c

20

40

Samples 1,2 and part of 3

were from the non-soil fill
4

t
0

$ic ..

SC 60 15

c! sici 1
sc I

20 1 80

$1 Q silj 6 80 5 100
\

100 80  60 40 20 0

 Percent sand

4&5
c Clay $cl Sandy clcy locm
si Silt sicl Silty clcy Iccm
s Sand cl Clci locm
1 Learn sil Silt loom

SC Sandy clay · sl Scndy loan,
sic Silly clay Is Lcony sand

Tnt,ir;,1 triur,uli· .linwit,4 tht: pbrec:,tages „f c·!.ty i !£·A titan ().(K)2 mm i. >ilt e 0.002-0.05 mm ), and sand
(0.03-2.0 nim) in thc l,asic ,(,il tr:titral cla:ws (udz,pted frc,:3, Sc,il Sun·ey Stafi, 1951). ,
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DEPTH

HOLE NO.
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DIMENSIONS, INC.

Test Borings and Igs
797 Center Street . East Aurora, New York 14052 • (716) 655-lili

2G79 PROJECT Waste Pit- TnvestigAtion
Cnl,Tmh,1-MrTOinnon (hrporaff nn City of

ciIER¥'wanda VSSR

feet

10

5

3

3

3

3

4

4

4

4

5

5

5

1

1

1

1

1

2

2

2

2

5

BLOWS ON

SAMPLER

0/ 6/ 12 18
/6 12 / 18 /14
8 10 5 5

4

13

2

5

4

3

X

21

4

r

24

20

10

14

DESCRIPTION & CLASSIFICATION

SURF. ELEV.

LOCATION 9 f=of Knr.Tprds Ellicott Crcck
from _hnl A -#2 -

DATE STARTED 9/13/79 COMPLETED 9/13/79

Moist (with an oily film) black
slajgy cinders (cinders are. loamy
mizdium size sand, SAND texture
with 15 to 25% angular slag gravel.

Extremely moist dark gray with
black zone silt loam (SANDY-SILT),
stratified with fine sand lenses,
nonplastic, nonsticky

____ _grades downward to
----

Wet gray fine sandy loam (SILTY-
SAND), stratified, nonplastic

Sampling and boring campleted at
11.0 feet

N - NUMBER OF BLOWS TO DRIVE 2 " SPOON 12

bh LOGGED BY Donald W. Owens/ Soil Scientist

" WITH

6.0

12.2

11.0

WATER TABLE & REMARKS

Non-soil fill to

6.0 feet over coarse

silt and fine sand

old alluvial sediment

to end 6f boring.

Oily odor noted

in all samples.

Water table 10 feet

below surface at

completion.

140 lb. WT. FALLING 30

SHEET 1 OF 1

.

" PER BLO.'
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40

60

SC

80

HOLE #5:

100 0

20
Samples 1,2 and part of 3 were from

the nonsoil fill

c 40
4

\7

Sic
60 \%

cl sicl 1
8020 /

Sil

0 1  100,/f'

100 80 60 40 20 0

, Percent sand 3-5
5

c Clay sci Sandy clay loom
si Silt sicl Silty clay locm
s - Sand c! Clcy learn

Loarn :il Silt loam

SC Sandy clay sl Sandy locrn :
sic - Silty clay Is Loc-ny sand

Tt ..ti:ral trian·zic A:owing the Brcentages „f c·!d>· 1 1.-» th.tr, O.Of,i2 iii:11 L .ilt ,0.002-0.05 i,·:n h
(0.03-2.0 nim) in tim bit.ic 5•,il te,tural c·iu..es (ad:arted from S.,ii Sun·ey Stifi, 1551).

and >and



1

1

1

1

1

1

1

1

1

1

1

'771

DIMENSIONS, INC.

Test Borings and Logs
797 Center Street . East Aurora, New York 14032 . (716) 653-1717

HOLE NO.

2G79 PROJECT

DEPTH

f *¢1'

10

15

5

1

1

1

1

1

2

2

7

2

3

3

9

4

4
5

5

6

6

6

6

= g

CLIENT

R

7

3

6

4

1

SURF. ELEV.

Waste Pit Investigation LOCATION 4 feet NW of SW fence. 11 feet

Columbus-MrKinnon Corp., City of Tonawanda SW of SW rornpr nf qtnrAge hldog.
VRSR DATE STARTED 9/13/79 COMPLETED 9/13/79

BLOWS ON

SAMPLER

01:In /18 24
12' 18/

2 4 15 6

7

A

5

2

7

9

7

2

6

6

6

2

N

19

14

17

q

4

t-

24

10

18

6

DESCRIPTION & CLASSIFICATION

Slightly moist becoming moist at
2 feet alternating 1 to 3 inch
layers.of black, reddish brown,
and gray cinders and fine metal
fragments, loose

Moist black cinders and fine metal
fragments, loose

Extremely moist distinctly mottled
, gray coarse silt loam (SANDY-SILT),
\soft, nonplastic

Wet gray fine sandy loam (SILTY-
SAND), stratified with thin silt
lenses, nonplastic

Sampling and boring

completed to 11.0 feet

N = NUMBER OF BLOWS TO DRIVE 2 - SPOON 12

bh
LOGGED BY Donald W. Owens/ Soil Scientist

2.5

7.2

8.0

11.0

WATER TABLE & REMARKS

Non-soil fill to

7.2 feet over coarse

silt old alluvial

sediment to 8.0 feet

over sandy old

alluvial sediment to

end of sampling

Water table 8 feet

below surface at

-completion

" WITH 140 lb. WT. FALLING 10

SHEET 1 OF 1

" PER BLOW.
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d land
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Colurbus

February 1, 1980

SOILS REPCET

- McKimion Corporation

City of Tona,anda

RECEIVED

EQUIPMENT ENG. DEPT.

iloy 2 1981
A.M. P. M.

617,8,9,10 i l l i 12, l i2,3,4,5 t6

a

, The man-deposited industrial waste fill was augered, visually

described and sampled on the above named parcel Jarary 25, 1980 to further

define the boundary of the highly contaminated fill with PCB levels

above 50 ppm. This on-site investigated sampling effort was requested

by and wder the guidance of John P. Schmitt of VSSR Consulting Engineers

as were the previous two sampling phases accomplished on-site July 13, 1979

and September 13, 1979. The sarrpling identification nuners #7 and #9

Jarnmry 25, 1980 were the continuation of consecutive nifrbers tliat pere

assigned during the psevious sampling phases.

The fill sanples were secured with a six foot long bucket auger. The

fill samples of each significant fill strata were placed in a acetone

rinsed pint glass jar and sealed with alunimn foil and metal cap. The

sealed samples r.pre given to Mr. Schmitt January 27, 1980. Little effort

was made to fully clean the bucket auger between samples so that cross

contaninatim of sar:ples may occur. This would result in higher 2 levels

of PCB' s in the lower (deeper) fill samples.

Industrial wastes were identified at all the sampling, sites. The hard

waste metal, slag, bricks and frozen grricmd inhibited the penetration and

I ,
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Page 2
SOILS REPORT

Colinbus - McKirmoii Corporation
City of Tonawanda -

sampling of this fill. Only after extreme effort by r t. Sdrnitt and

myself with metal bars and tlie bucket auger were we able to secure sarriples

at lower (deeper) levels. We were unable to secure -samples below 5.5

feet in any of the sampling sites.

These sampling sites were located approximately fourteen feet north-

east, northwest and southeast from the previous sampling site 2 that

revealed hit. levels of PCB ' s. Sa:e of the sainples secured from sites

#7 and J? in the northeast and nortl i.est direction respectively contained

a alidht solvent odor and/or mi oily film which midit suggest hish levels

of PCB's. Laboratory analysis is needed to confinn this assinGption.

Prepared by,

I/brrii

2679b

Donald W. Ck·;ens
' Soil Scientist

.



l

1

l

IEPTH

 (feet)

f

1

DIMENSIONS, INC.

-- Test Borings and Logs
797 Center Street • East Aurora, New York 14052 . (716) 655-1717

HOLE NO. : 7

PROJECT , Waste Pit Inves tigation LOCATION

Columbli-, rickinnon uorp., uity of Ionawanda

CLIENT

i

1

2

3

4

nr?

VSSR

NOWS ON
SAMPLER

/18 »4
12 18 N

DESCRIPTION & CLASSIFICATION

See survey

SURF. El-EV.

DATE STARTED 1/25/80 COMPLETED ll281811-

\ Moist dark gray cindery fill with
\ concrete clnmks, loose 5*ten

\dis turbed
T·bist mixed dark gray cindery fill
with distinctly mottled brownish
gray silt loan <SANDY-SILT) fill,
non-plastic

Extremely laoist dark gray cindery
fill with large concrete chunks,
bricks and ,rounded gravel

Refusal with sampling completed
to 3.5 feet

N = MBER OF 810&19 Rolvber!5490it"SS:iK- " WITH

0.5

1.5

3.5

WATER TABLE & REMARKS

Samples siecured
witii a budket
auger. 1

1

Mostly nod:soil
fill to rdfusal.

li
Sligjit solver odor
to samples 3 kind 4.

It

No water at

completion.

. 1\

1

,.

1. ,

lb. WT. FAUING " PER WLOV
1 1



1

1

2679b

(feet

1

10

1

5
4
5

HOLE NO.

PROJECT

CLIENT

1

2

3

and 6

I F

n

/27/imill.)-

DIMENSIONS, INC.

Test Borings and Ings

797 Center Street . East Aurora, New York 14052 . (716) 655-1717
TrA

. 8

TWaste Pit Investigation
, Columbus-Mcilnnon Corp.,

SVSSR

a

BLOWS ON

SAMPLER

012/214/.A
3

LOCATION
City of Tonawanda

DESCRIPTION & CLASSIFICATION

SURF. ELEV.

Moist dark gray cindery fill wit:li
large slag and/or bricks, loose
when disturbed

Refusal witj-1 sampling completed to
5.0 feet

.

1 .

N = NI*ER OF B5@g ?P.'V6,ens /30£1 "SMNist
i --, .- f,V

Extremely rrnis t mixed dark gray and
reddish brown cindery fill with slag
chunks, wood fiber and rounded
gravel,loose when dis birbed

" WITH

See survcv

DATE STARTED 1 /22/30 COMPLETED 1/?R,/Rn

WATER TABLE & REMARKS

Non-soil fill to
refusal i

2.5 An oily film
wit:li a slijjlit
odor was detected
in samples ,\
#3-6. .\ '.

1
5.0

No water at

completion.

?t

j.
j

lb. WT. FAUING " PCl BLOW.
1 1

.



1

1/

179b

(feet)

1

1 5

i

1
10

1

..

HOLE NO.

PROJECT

CLIENT

5

1

2

4

3

DIMENSIONS, INC.

Test Borings and Logs
797 Center Street . East Aurora, New York 14052 • (716) 655-1717

9

*1

Waste Pit Investigation
Columbus McKinnon Corp..
VSSR

BLOWS ON

SAMPLER

el:/21=1..,M

1

SURF. ELEV.

LOCATION See survey
City of Toiiawanda

DATE STARTED 1/28/80
COMPLEED 1/28/80

DESCRIPTION & CLASSIFICATION

ist reddish brown cindery fill,
1 se when disturbed -

Moist black carbon waste

ist gray fill, very hard

Extraielv moist mixed black and
dish 6rown cindery fill, contain-

ing slag and bricks

fusal with sampling completed
to 5.5 feet. ·

1)1N = NUN;ER OF EE)@1¥1IP {}RIV
Y

LOGGED BY

" WITH

().5

2.0

2.5

5.5

WATER TABLE & REMARKS

Mostly non-soil
fill to refusal.

No water at

completion.

1

/I
i·

.1

1

l\

lb. WT. iALLING 1 " PER BLOW.
SHEET OF

H

4

.
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1

26/9C

03 EAR::Tji

RECEIVED

EQUIPMENT ENG. DEPT.

 SEP 1 1 1981 P. M.

6,7,8.9.10,11,12,1,2,3,4,5,6
INITD,)UCITON:

1

l

l

1

September 8, 1981

DIMENSIONS, INC.

Soil Investigations and Natural Resource Assessments

Roycroft Campus, 31 S. Grove St. • East Aurora, N.Y. 14052 • (716) 655-1717

SOILS REPORT

Columbus McKinnon Corporation

City of Tonawanda, N.Y.

Fill samples were collected at three (3) hand augered sites to

further define PCB concentration at two (2) new sites and to

determine if there has been a change over time of the PCB level

at bore site #10, which is within one (1) foot of the earlier

sampled bore hole #5. The new sampling sites are identified as

bore holes 11 and 12. This is a continuing sarrpling effort that has

been under the guidance of John P. Schmitt of VSSR Consulting Engineers.

The sampling site codes have been in consecutive numbers through all

the sampling phases conducted on site July 13, 1979, September 13, 1979

and January 25, 1980 and this investigation September 4, 1981.

INVESTIGATIVE PROCEDURE:

The fill samples were secured with a 7 foot long hand bucket

auger. The fill samples of each significant fill strata were placed

in an acetone rinsed glass jar and sealed with aluminum foil and metal

caps. The sealed samples were given to Mr. Schmitt the day of sampling.

Little effort was rriade to fully clean the bucket auger between samples

so that cross contamination of samples may have occurred. This would

result in higher levels of PCB's in the lower (deeper) fill samples.



l

1

1

1

1

1

1

1

1

Page 2
SOILS REPORT

Columbus McKinnon Corporation
City of Tonawanda, New York
2G79c

f I

\ f EAR T.H
/

DIMENSIONS. INC.

FINDINGS:

Industrial wastes were identified at all the sampling sites.

The hard waste metal, slag, and brick inhibited the penetration of

sampling of this fill. None of the boring sites penetrated below

5.0 feet.

This sampling effort was conducted after an extended wet

rainy period. All of the lower fill stratas were described as

being wet or saturated with liquids. This liquid which had an

oily appearance was significantly higher during this investigation

when compared to the other earlier investigations. The samples

were collected for laboratory analysis.

DWO/brl

2G79c

Prepared by,

/2)k D-
Donald W. Wens

Soil Scientist
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l

1

1

1

l

- «44 1 fs*1 EAR '])\ Nisi

BORE HOLE NO. 10

2G79c PROJECT

CLIENT VSSR

DEPTH

feet

6

7

5

1

3

2

1

T
7

1

-J

DIMENSIONS, INC.

Test Borings and Igs
797 Center Street • East Aurora, New York 14052 . (716) 655-1717

Waste Pit Investigation LOCATION

Colunbus McKinnon Corporation. Citv of Tbnawanda

BLOWS ON

SAMPLER

0/-671« 18/
/6 12 /18,/24

J

#1

'SIT

DESCRIPTION & CLASSIFICATION

N = NUMBER OF BLOWS TO DRIVE

N

SURF. ELEV.

See survey

DATE STARTED 9/4/81 COMPLETED _914_l81

Moist (with an oily film) black
slaggy cinders (cinders are loarry
medium to coarse size sand), SAND
tex+nre with 20 to 30% angular slag
gravel, loose

Wet (with an oily film) black

g slaggy cinders are loainy mediurn
 to coarse size sand , SAND texture,

with 20 to 30% angular slag gravel,
loose

--- -clear transition to -----

Wet (with an oily film) black
slaggy cinders (cinders are sand
to silt size), partially cemented,
with occasional brick and metal

fragment, fill material readily
liquefied when disturbed

Refusal to hand bucket auger at
3.0 feet

7 -SPOON 10 " WITH

rl  LOGGED BY .nmnm i rq w - O.zeng/Soil Scientist

0.5

1.0

3.0

WATER TABLE & REMARKS

Non soil fill to

refusal.

Liquid level 0.5
feet below surface

at completion.

lan lb. WT. FALLING in " PER BLOW.

SHEET 1 OF 1



1

1

1

DIMENSIONS, INC.

Test Borings and Logs

797 Center Street • East Aurora, New York 14052 . (716) 655-1717

BORE HOLE NO. 11 SURF. ELEV.

2G79c PROJECT Waste.Pit Investigation LOCATION See survey

Ch'hn·nhils Mr,Kinnon Corrnrptinn. City Of Tonawanda

CLIENT T75RS'R DATE STARTED 9/4/R 1 COMPLETED 4/4/81

DEPTH

fpe¥

1

4

2

3

5

t
1

1

BLOWS ON

SAMPLER

0/6/ R,/ 8/
,/6 /12 /18 /24

DESCRIPTION & CLASSIFICATION

Moist (with an oily film) black
slaggy, cinders (cinders are loamy
sand (SAND), sand size with

20 to 40% angular slag gravel,
loose

/- - - -clear transition to - - - -
, Extremely moist (with oily film)

' black slaggy cinders (cinders are
loam (SANDY-SILT) size with 20 to

40% angular slag gravel, loose

- - - -Clp;ar transition to ----

Wet (with oil liquid) black slaggy
cinders (cinders are loarn (SANDY-
SILT) size with 20 to 40% angular
slag gravel, loose, fill material
readily liquefied when disturbed

/ Refusal to hand bucket auger at
4.75 feet

N = NUMBER OF BLOWS TO DRIVE

 bri LOGGED BY

2

1

t
3

4

t
6

N

2 - SPOON 12 - WITH 140

Donald W. Owens/Soil Scientist

2.5

3.0

4.75

WATER TABLE & REMARKS

Non soil fill to

refusal.

No liquid at
completion.

lb. WT. FALLING 30 " PER BLOW.

SHEET 1 OF 1
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1

l

2

<»yi E A-*
BORE HOLE NO.

2G79c PROJECT

3

4

5

6

DEPTH

feet

1

i

CLIENT

T
2

1

t

t
4

5

12

N

DIMENSIONS, INC.

Test Borings and Logs
797 Center Street I East Aurora, New York 14032 . (716) 655-1717

Waste Pit Investigation LOCATION See survey
Columbus McKinnon Corporation, City of Tonawanda

VIRSR DATE STARTED 9/4/81

BLOWS ON

SAMPLER

0/ 6/ 12,/ 18/
6 12 18 24

DESCRIPTION & CLASSIFICATION

Moist (with an oily film) mixed
black and brown slaggy cinders
(cinders are loarry sand (SAND),
sand size with 30 to 40% angular
slag gravel and one brick,
occasional metal fragments and
wire

,- -- -clear transition to -----

 Extremely moist (with an oily film)
black slaggy cinders (cinders are
silty), with 30 to 40% angular

/ slag gravel, nonplastic

Extrenely moist mixed black s laggy
cinders and distinctly mottled
(CIAYEY-SILT) soil fill, slightly
plastic

Wet black (with an oily film) black
sLaggy (cinders are silty) with
30 to 40% angular slag gravel,
nonplastic

Refusal to hand bucket auger at
5.0 feet

3.0

4.25

4.5

5.0

SURF. ELEV.

COMPLETED

WATER TABLE & REMARKS

9/4/81

Non soil fill to

4.25 feet over mixed

non soil and CLAYEY-

SILT soil fill to

4.5 feet over non

soil fill torefusal.

No water at campletic

N = NUMBER OF BLOWS TO DRIVE 7 " SPOON 12 " WITH 140 lb. WT. FALLING 30 ' PER BLOW.

brl LOGGED BY Donald W. Owens/Soil Scientist 1 1SHEET OF
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4

4

4
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PROJECT NAME: Waste Identification
C. M. Chain

JOB NUMBER: 9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Hand Auger

LOCATION:

DEPTH

0' - 0.42'

0.42'

BOREHOLE NUMBER: 1

DATE COMPLETED: 11/17/81

GEOLOGIST/ENGINEER: J. Kay

17' from northwest corner of oil storage building
16' from southwest corner of oil storage building

DESCRIPTION AND REMARKS

Fill - Brown sand and gravel

Refusal - concrete

SAMPLE NUMBER

1-0



0

0

0

PROJECT NAME:

JOB NUMBER:

Waste Identification
C. M. Chain

9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Split Spoon

LOCATION:

DEPTH

0' - 0.5'

0.5' - 0.58'

0.58' - 1.0'

1.0' - 2.0'

2.0' - 3.0'

3.0' - 4.0'

4.0' - 5.5'

5.5' - 7.0'

Fill

Fill

Fill

Fill

Fill

Fill

Fill

BOREHOLE NUMBER: 2

DATE COMPLETED: 12/29/81

GEOLOGIST/ENGINEER: J. Kay

34.8' southwest of northwest corner of oil storage bldg.
16.0' west of southwest corn'eb of oil storage building

DESCRIPTION AND REMARKS

cinders and black sand

cinders (orange) and sand

mottled grey and tan silt and sand '

some clay and angular<grey stone

green brown consolidated silt

dark brown silt and sand
some slag and yellow sand

dark brown sand and slag, slightly
reddish

Fill - dark brown sand and slag
- wet at 6.5' - odorous

SAMPLE NUMBER

2-0

2-02

2-04

2-06



11

1

PROJECT NAME: Waste Identification
C. M. Chain

JOB NUMBER: 9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Split Spoon

LOCATION:

DEPTH

0' - 0.25'

0.25'

2.00 - 4.5'

4.5'

5.5'

7.0'

5.5'

7.0'

8.0'

Fill

BOREHOLE NUMBER: 3

DATE COMPLETED: 12/29/81

GEOLOGIST/ENGINEER: J. Kay

23.5' from northwest corner of oil storage building
31.7' from southwest corner 6f oil storage building

DESCRIPTION AND REMARKS

Refusal -

MOVED 4.0'

Fill -

reddish brown iron slag and sand
and angular gravel

concrete

NORTH FOR REMAINING SAMPLES

dark brown sand and cinders, some
Wood

- medium brown silt and sand

- No recovery

Light yellowish-brown silt and fine sand

SAMPLE NUMBER

3-0

3-03

3-04

3-06



1

PROJECT NAME:

JOB NUMBER:

Waste Identification

C. M. Chain

9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Split Spoon

LOCATION:

DEPTH

0' - 0.16'

0.16' 0.25'

0.25' - 0.42'

0.42' - 2.0'

2.0' - 4.0'

4.0' - 5.5'

5.5' - 7.0'

Fill

Fill

Fill

BOREHOLE NUMBER: 4

DATE COMPLETED: 12/29/81

GEOLOGIST/ENGINEER: J. Kay

31.9' from northwest corner of oil storage building
26.6' from southwest corner 'of oil storage building

DESCRIPTION AND REMARKS

black slag and cinders

grey fibrous material -

orange iron slag

fine

Fill - grey black and tan colored silt
and stone, some clay

Fill

Fill

brick and black sand, cinders and
slag and glass - some fine gravel

black sand, cinders and slag and
glass - some fine gravel

Fill - black sand, cinders and slag
- some fine gravel, wet at 6.0'

SAMPLE NUMBER

4-0

4-02

4-04

4-06



1

PROJECT NAME: Waste Identification
C. M. Chain

JOB NUMBER: 9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Split Spoon

LOCATION:

DEPTH

0' - 0.42'

0.42' 0.58'

0.58' - 1.0'

1.0' - 1.8'

2.0' - 4.0'

4.0' - 4.5'

4.5' - 5.5'

5.5' - 7.0'

BOREHOLE NUMBER: 5

DATE COMPLETED: 12/29/81

GEOLOGIST/ENGINEER: J. Kay

41.6' from northwest corner of oil storage building
25.5' from southwest cornef of oil storage building

DESCRIPTION AND REMARKS

Fill black cinders

Fill - orange iron slag

Fill black sand, slag, cinders and stone

Fill - black sand, gravel and cinders

Fill - dark brown (slightly red) sand and
fine gravel, slag and cinders

Fill - black sand and brick

- green brown silt

Fill - black odorous sand, wood, brick and
gravel

SAMPLE NUMBER

5-0

5-1.8'

5-04

5-06



0

0

0

PROJECT NAME: Waste Identification
C. M. Chain

JOB NUMBER: 9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Split Spoon

LOCATION:

DEPTH

0' - 0.16' Fill

0.16' - 0.42' Fill

0.42' - 0.84' Fill

0.84' - 1.68' Fill

2.0' - 4.0'

BOREHOLE NUMBER: 6

DATE COMPLETED: 12/29/81

GEOLOGIST/ENGINEER: J. Kay

44.5' from northwest corner of oil storage building
40.4' from southwest corner Of oil storage building

DESCRIPTION AND REMARKS

- cinders and slag

- reddish brown iron slag

- slag and cinders and grey silty sand

- light grey brown grading to dark
grey sand, gravel and stone

No recovery

4.0' - 5.5' Fill - black sand silt and fine gravel
cinders and slag

5.5' - 7.6' Fill black sand silt and fine gravel
cinders and slag, some brown silt
lenses

SAMPLE NUMBER

6-0

6-1.7

6-04

6-06



0

0

0

0

0

0

0

0

0

PROJECT NAME: Waste Identification
C. M. Chain

JOB NUMBER: 9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Split Spoon

LOCATION:

DEPTH

BOREHOLE NUMBER: 7

DATE COMPLETED: 12/29/81

GEOLOGIST/ENGINEER: J. Kay

52.9' from northwest corner of oil storage building
40.3' from southwest corner' 6f oil storage building

DESCRIPTION AND REMARKS

0' - 0.42' Fill - black cinders and slag

0.42' - 0.58' Fill - reddish brown slag

0.58' - 1.25' Fill - black stone, sand, cinders and slag
1.25' - 2.5' Fill - reddish brown sand - fine sand,

some glass and slag

4.0' - 5.5' Fill - black sand, cinders and slag
- some reddish colored layers

gravel

5.5' - 7.0' Fill - black sand, cinders and slag
- some reddish colored layers
- gravel
- wet and odorous at 6.0'

SAMPLE NUMBER

7-0

7-02

7-04

7-06



PROJECT NAME:

JOB NUMBER:

Waste Identification
C. M. Chain

9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Split Spoon

LOCATION:

DEPTH

0' - 0.08' Fill

0.08' - 2.0' Fill

2.0' - 3.3' Fill

3.3' - 3.5'

3.5' - 5.5'

5.5' - 7.0'

BOREHOLE NUMBER: 8

DATE COMPLETED: 12/29/81

GEOLOGIST/ENGINEER: J. Kay

33.2' from northwest corner of oil storage building
3.8' south of shop area south wall

DESCRIPTION AND REMARKS

sampled ground beside empty
carban tetrachloride barrel

black and brown sand, fine gravel
and brick

black and brown sand, fine gravel
and brick

tan silt and fine sand

little recovery
fill
black sand

No recovery
- tan silt and fine sand

SAMPLE NUMBER

8-0

8-02

8-04

8-06
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1

1

1

1

1

1

PROJECT NAME: Waste Identification
C. M. Chain

JOB NUMBER: 9-0979

CLIENT: C. M. Chain

BOREHOLE TYPE: Split Spoon

LOCATION:

DEPTH

0' - 2.0' Fill

2.0' - 4.0' Fill

4.0' - 5.5' Fill -

5.5' - 7.0'

BOREHOLE NUMBER: 9

DATE COMPLETED: 12/29/81

GEOLOGIST/ENGINEER: J. Kay

58.7' from northwest corner of oil storage building
55.8' from southwest corner' of oil storage building

DESCRIPTION AND REMARKS

dark brown sand and gravel,
roots and topsoil

dark brown sand, cinders, slag
and gravel

medium brown sand, silt, wood,
gravel and cinders

grey silt

SAMPLE NUMBER

9-0.3

9-02

9-04

9-06
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STRATIGRAPHIC AND INSTRUMENTATION LOG
C.M. CHAIN 0W1-83

PROJECT NAME : HOLE No:

9-0979 AUGUST 9, 1983JOB Ne DATE COMPLETED:

COLUMBUS McKINNON CORP., TONAWANDA D. MILLARD
CLIENT : GEOLOGIST/ENGINEER:

6"0 HOLLOW STEM AUGERS 573.7HOLE TYPE : GROUND ELEVATION:
+20' SOUTH OF OIL STORAGE BUILDING 576.38

LOCATION : TOP OF PIPE ELEVATION:

560

555

S

W UJ
0 IJ

5

574

570

565

PROFILE

STRATIGRAPHY

DESCRIPTION & REMARKS

BLACK DARK BROWN & GRAY SLAG

--7 - topsoil, vegetation, metal /--
BROWN-GRAY SILT & FINE SAND

RED BROWN & GRAY BRICK, CINDERS

---J & SLAG /
BROWN, RED BROWN & GRAY, CINDERS

- METAL FILINGS

- Sand, silt, vegetation

BROWN & RED BROWN CINDERS &

- PEBBLES - metal filings, sand,

- silt, glass

- BLACK & RED BROWN CINDERS,

PEBBLES, RUBBER & BRICK

- sand, silt

-_/ BLACK GRAVEL, SAND, SLAG;
- STEEL & CINDERS

LAYERED GRAY SILT & FINE

SAND - vegetation

-GRAY SILT & FINE SANI

-  GRAY SILT & FINE TO MEDIUM 
- SAND - vegetation

NOTE: ORIGINAL BOREHOLE SAMPLED

TO 20.0' THEN GROUTED

 GRAIN SIZE ANALYSIS V WATER FOUND

MONITOR
1 NSTALLATION

-9574.38

/-ZY.-

573.7

GROUT

2"0

'L----BLACK
IRON

PIPE

1.0'

BENTONITE

PLUG

'2/

SANDPACK

BOREHOLE

-

2.0'

2"0
SS

SCREEN

(#10

SLOT)

V STATIC WATER LEVEL

al

Z

10

9

6

2

4

8

7

5

3

1

SAMPLE

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

&!

0
0
4

0-

19

17

15

15

7

8

4

4

2

2

1

2

2

9

8

3

2

3

2

1 D

.

.

.

.

.

.

PENETRATION
TEST

BLOWS / FOOT

20 40 60 80

/
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Owl-83

August 8, 1983
Crew Members: D. Oscar, G. Moreau, D. Owens

SAMPLE DEPTH

0-0.5'

0.5-1.5'

1.5-2.0'

2.0-4.0'

4.0-6.0'

6.0-8.0'

8.0-8.3'

8.3-10.0'

10.0-12.0'

12.0-14.0'

14.0-16.0'

BLOWCOUNTS

1-7-10-9

5-4-8-9

3-4-4-4

5-10-9-6

2-1-2-2

1-2-2-2

1-1-2-1

1-1-1-1

RECOVERY

19"

14"

12"

7-

13

19-

10"

20"

DESCRIPTION

Black, dark brown & grey
slag (FILL)
- some topsoil
- vegetation

pebbles
- metal filings

MOISTURE

Dry

Brown-grey silt and fine Dry
sand (FILL)

Red-brown and grey brick, Dry
cinders and slag (FILL)

Brown, red-brown, and some

grey cinders and metal
filings (FILL)
- some sand and silt

- trace vegetation

Mottled brown and red-brown

cinders, pebbles (FILL)
- grey metal filings
- some sand and silt

- trace glass

Black and red-brown cinders

pebbles, rubber and brick
(FILL)

- some sand & silt

Black gravel and sand, slag

and steel, cinders (FILL)

- petroleum odor

Lnterbedded layers of grey

silt & fine sand (NATIVE)

- trace vegetation

Grey silt and fine sand
(NATIVE)

- increasing fine silt

Grey silt and fine sand
(NATIVE)

Grey silt and fine sand
(NATIVE)

Dry

Dry

Dry

Wet

Wet-

moist

Wet

Wet

Wet
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0W1-83 (Cont'd)
August 8, 1983
Crew Members: D. Oscar, G. Moreau, D. Owens

SAMPLE DEPTH

16.0-18.0'

18.0-20.0'

BLOWCOUNTS

1

12"-3-2

WOR-1-1-1

RECOVERY

12"

15"

DESCRIPTION

Gr ey silt with fine

to medium sand (NATIVE)

- trace vegetation

Grey silt with fine
to medium sand (NATIVE)

- sand becoming coarser

MOISTURE

Wet

Wet
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STRATIGRAPHIC AND INSTRUMENTATION LOG
PROJECT NAME : C.M. CHAIN ' OW2-83HOLE N 9:

JOB NE 9-0979
DATE COMPLETED: AUGUST 9, 1983

CLIENT : COLUMBUS McKINNON CORP., TONAWANDA D. MILLARD
GEOLOGIST/ENGINEER:

HOLE TYPE : 6"0 HOLLOW STEM AUGERS
GROUND ELEVATION : 571.4

LOCATION : NORTH WEST OF OIL STORAGE BUILDING
TOP OF PIPE ELEVATION:

574.96

571

570

565

560

555

PROFILE

STRATIGRAPHY

DESCRIPTION & REMARKS

BROWN & BLACK SLAG - cinders,

brick, sand, vegetation, stone

BLACK SLAG sand

RED BROWN CINDERS

- slag, vegetation, sand

BLACK & DARK BROWN CINDERS

- silt, glass, brick

--/ BLACK SILT - sand, wood 

LAYERED GRAY SILT & SAND

- vegetation

wood

vegetation

-/GRAY FINE SAND & SIL+\

- / LAYERED GRAY SILT & SAND

GRAY SILTY FINE SAND

NOTE: ORIGINAL BOREHOLE

SAMPLED TO 20.0' THEN
Z.MAr,Trrn

 GRAIN SIZE ANALYSIS V WATER FOUND

MONITOR

1 NSTALLATION

--

Al/

571.4

GROUT

2"0
BLACK

IRON

PIPE

1.0'

BENTONITE

PLUG

SAND

PACK

SILICA

SAND

--e''
-

6"0
BOREHOLE

2.00

2-0 -

SS

SCREEN

(#10

SLOT)

V STATIC WATER LEVEL

10

9

8

7

1

SAMPLE

SS

2 SS

3 SS

4 SS

5 SS

6 SS

SS

SS

SS

SS

25

21

11

10

30

0
0

U)

S

7

2

2

2

2

8

2

2

7

3

7

3

2

2

5

PENETRATION
TEST

BLOWS/FOOT

20 40 60 80



1

1

1

t

1

OW2-83

August 8, 1983
Crew Members: D. Oscar, G. Moreau, D. Owens

SAMPLE DEPTH

0-2.0'

2.0-4.0'

4.0-6.0'

6.0-8.0"

8.0-8.2'

8.2-10.0'

10.0-12.0'

12.0-14.0'

14.0-15.0'

15.0-16.0'

BLOWCOUNTS

2-3-15-10

14-7-665

1-1-1-1

4-3-2-1

3-4-5-5

2-1-1-1

1-1-1-1

1-1-1-7

RECOVERY

3"

1-

14"

12"

9.

8-

DESCRIPTION

Brown and black slag
- cinders

- brick

- sand

- trace vegetation
- trace shattered stone

1" Black slag (FILL)
- sand

3" Red-brown cinders (FILL)
- slag
- trace vegetation
- sand

Black and dark brown

cinders (FILL)
- trace silt

- glass
- brick

Black silt (FILL)

- trace sand

- piece of black wood
- oily sheen on water

surface

- petroleum odor

Grey interbedded layers of
sand and silt (NATIVE)

- trace vegetation

Grey interbedded layers of
silt and sand (NATIVE)

- trace black piece of wood

Grey interbedded layers of

silt and sand (NATIVE)

- trace vegetation

- sand becoming coarser

Grey interbedded layers of
silt and sand (NATIVE)

Grey fine sand and silt
(NATIVE)

MOISTURE

Dry

Dry

Dry

Wet-

moist

Wet

Wet

Wet

Wet

Wet

Wet



1

1

1

1

OW2-83 (Cont'd)

August 8, 1983
Crew Members: D. Oscar, G. Moreau, D. Owens

SAMPLE DEPTH

16.0-18.0'

18.0-20.0'

BLOWCOUNTS

1-1/2-1/2-1

1-6-13-17

RECOVERY

13"

DESCRIPTION MOISTURE

Grey interbedded layers of Wet

silt and sand (NATIVE)

5" Grey silty fine sand
(NATIVE)

Wet



3--

I 6.

7.

B-

3

S
a.

<0
0 Z

Z

6

0

11 flf<
Ul

6

/

i5

1

N 6. _

q

3

8

S

7

6

2-

J

3

,4

1 5-

Of

Z

UJ

0

3

3

3

Z.

UOR
loo /4

u 8 14
3
100 A

AJ 0 14

3

2L

3

r
7-

5-

41ENT CLS'tndus - M C/(1.Bun AJ
PROJECT c.oikmi 1 - Mci4, Jwo 4

LOCATION le,F}AJM,obA NY

CONTRACTOR

METHOD SOIL ' HNI p,AJ © 6.93 /5-6 0/11; '

OF "
BORING : ROCK

3

t

6

(0

4

4

u;

D
0
1

m

r

,9

Ul

5*
0
661
Cr

2.D

2,5

),0

1/L

6

6

5-

2,0.

2.0

2,5

1,0

7.Ji .
'Z,O-

,0

W

50
'-Z
Sz

2

2.

8

JOB No. /33 2-01 -1 FIELD BOREHOLE LOG

BOREHOLE NO. CM-1-89
LOGGED BY -5 8/ti )10 3 STARTED 9 A M /0/9 1. 8 9

FINISHED 311- P M /O/71,89 1**
CORE DIA. 4>< (6,0' ) ELEVATIONS: DATUM

1/b,ScoA# .N, 0,4 j. '42·'f6

SAMPLE DESCRIPTION: Color, T.xtur. Clasellio.tion,

Compactnes./Con.Istiney. Moisture Condition.

Weathe,ing/Fricturing. Inclusloni, Odo, .Etc.

F'

81*gj< C AC,  Cl,Jbtr j MeU. ;WOS 691*KS

.(0

0 67 s U

A.5 *£evi u/ rooks *Km p A-Stfo.

5 AC, A ,06, i flAJL, 0 G ASS

Aa Al#de w)+CAL# C. Af

F,\ or *Aw€. ,\IN6*\<- GrAT vt 54
GrAY v F . S 5446

CAY w) § A

b wj +ArL ; 1 -
#/s, M JA,hi,JA Z

· 9 GrAf v E SiwF. u,//: H o S i + *, 1 , i LA {-

2,0 Gry vE- ]- SARb ,0/ , H\£ 3, it *& iute,biA 4
,

3--1 D MA

2,0 Grm'f vE· 6- SANb 0/,., |t wA 1,|+ ;Allko,10/Al
'AJA

NOTES: Boring.T••ling •nd Sompling
Procidu,os .Witor Loss and Galn

Drilling and Testing Equlpmont .Ela.

bAY

b Ay

5 MY

DRY

F,

DAY /K Hi f +

co*te

40 8,2

Sleek} c,J

r I t.)2+ 5/kN b 5

SAtur Ale-&

f jet Al OAJ Wf'24 , 01 /

SA+MIA+-ex (840'hi-JJ /3
/ck#j-r,44 5, 1%0 1 St,JO 3 -10

PIRNIE



...................

CLIENT CIO/kml S PIC)44)010
JOB NO. FIELD BOREHOLE LOG

PROJECT

LOCATION
BOREHOLE NO. CM-1-89

/1

D

CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

S
a.

40
0 Z

4,14

1 0. Z

)3-

IG- 0

0

UJ

j1

16

16

liB

I9

I 7

L0

2L

23

z4

2.r

27

ZB

29

26

3O

3l

Ni _2O,

Z

Ul

0

Z

3
6

7

jo

S

Z

3
7

4
6

8
/2-

y

Z7

_L

8
m

100 14

106#

W o 14.

3

4

6U

5,
0
661

ZD

2,0

50

2,0

60

),7

3

1,9

.L
I,

2,0

2,0

1,0

Z,0.

110

2.0_

661

Ed
'-Z
eZ
0g
S

LOGGED BY -3- P /4

CORE DIA.

SAMPLE DESCRIPTION: Color, T•*ture Clielfloation,
Compaolness/Conilitinoy. Moisture Condition.

Wiathoring/Fracturing. Incluilons, Odor ,Etc.

2,0 ARAY 7 2 - Mib SARD 9/4<AC L S; i  *MIA'A C

1,7

.3

3*,4 A/A
GrA< S; 4- w,4-rA f C £1 AV

2.0 GrAV f -M£* Sb J »w, 6<. 9/No 6.Ad,46

pv,6ct-, .\l el,Aj'*41 , p€r#14*b L.

/,7 5**A A/ A

..3 6AAy uf -9 5*Ath 41/AW'A l r trht O 51 ji i.,JA 11Q

5- ARAY - bIALK V E - P S,Ob U/trAL€ S; t

..S Grm· 6 ALIC F· Mih 5,6
(AS £AUb 4/WL GrAvt L thtp Cajpitv#f?:L),1 -Til\ 14· 2,1 SAP o RN# .Tr#ALL LJAY

E r,n , 1,'# O .rl A I 'lk, C l'ky
, 2 771 \ LA 41 9//-: *1-1  eN 4 Grk,Pl 40 /0- A

/;Hiv l.ks 51,46 -rhrok *Ao,*9-

STARTED M 19

FINISHED M Il

ELEVATIONS: DATUM

NOTES: Bo,Ing .T••ting Ind Simplin.
Procidur•I .Wati, Lois and adn

Drilling and Tooling Equipmont ,Etc.

JAYV<A 41

B., n TRK w/ 3*d h J 0 U
26 ASA

Extr*.1- j, TA,„ 49 wi 1.L
54*6 hlok, 20

5&B n 9,2. - 2.8.6

Kalit T Q 28,6
Mdist c:,#6, how +Lr 0 '* .5 /1

-,1 6 4 2, r '

=@r



CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

)1-

17-

CLIENT

PROJECT

LOCATION

S
a.

40
0 Z

/8-

20 0

21-

23

N#
Ul
9.

3r.

D --13

34

9
ZO

3G

23
zr

35-
3-1

3r

_aL_L

37

38

39

40

4

41-

__U

4 9

Tr

44

, 47

3

21- Z3

6S

Sh..1 Ni._30,-9__

Z

zr

1O
39

11
19

34
10

11.

11

/D

/1

l2-

0

m

ll

AA (9
l 0 1 Aprn 8 M V /.1 Al.K)K)

/2.0
00

2,0

r
7 j

(2,0-

2.0

2,0

4.0

/2,0

Ul

5'
0
UJ

UJ

Ez
0A
S

JOB NO.

LOGGED BY -Sp)+

CORE DIA.

SAMPLE DESCRIPTION: Color, Texture Cl...illo.tion,

Compactn•ii/Conilitincy. Moisturi Condition.

Weathoring/Fracturing, Inclu•loni, Odor ,Etc.

, 6 5 r

Na Bitavt, v

LE Rod ,91+ '0//,+IM -St£ Rue..
Gr,v# , /,*U 'Ct  .5446 , 4*t L
V B 54*JA

Al n 2, c 8/4 17

.% ££ Rd - toruwd 5 1% 0/ :44 . C Grv,1 j
T<l *ALL

. 7/ Lt U.b -At A -r,l */A

FIELD BOREHOLE LOG

C M - 1 -89

..5- T: 1 A/A .,64 co,4+ w,
/. 5- 1*euck.t, CIAY W tri; PL 4,gar fi' 111<Y' 3 L 13

921:r D r ttlaure.'fticah Fl.,4i,;1ft / nj:,1,
Sl. L 7@6<r

i Ulnk - G, CIAv ,/*r&£ 5, 4 A.,0 v f S;*wb i
02£Ass,41*l - T,Ad Clu Gr*vi I , 26 0 M

. 5- 8- 41 - browA T, 5*6,4 *w, V P S.b
g/ /; HIL 9 9,40 ub Fd, G,ave
A,ba. Ca, Gr,Vi 1 40 is -/'.

BOREHOLE NO.

STARTED M ID

FINISHED M 1 I

ELEVATIONS: DATUM

NOTES: Boring.T••ting end Sompling
Procidures .Wile, Loss and Gain

Drilling ind Tosting Equlpmenl .Ele.

Mi, t
614 T., 28.6 - 42, r

toi, t *tu 4

Surt 9:zi
whi- 953¥

A,Jn Z.o'
Re £ 2, O '

Mokt

3Ap 9,'z3
M' 421<w,l 960 il

91§@r



W

40
0 Z

48

41

lu

50
'-Z
Ez
0g

CLIENT

PROJECT

LOCATION

COL.,Ls - PIC)<,Ldo

CONTRACTOR

METHOD SOIL

OF

BORING : ROCK
3 .

UJ

15- - o.

.6 - O

27- 0

X

96
ul

0

ro

irl

5-2.

53

Shill Ni.__f.of

AS-

3l

27

20

/9
10

31

/00

.

D
0
1

ag

661

5,
0
Ul

2,0

4,0

IL-
15

JOB NO.

LOGGED BY: -5714

CORE DIA.

SAMPLE DESCRIPTION: Color, Texture Claselfloation,

Compactn•.0/Consilincy. Mots:uve Condition.
Wiathering/Fracturing. Inclusloni, Odo, ,Etc.

. " ill (3*7 - 6, 0 5,1++rbc. 7 0 1158 i tjoust96,0 GrAvt

FIELD BOREHOLE LOG

c,4 -1-89

I.L -rnl tGAV- 6.uJ /6 9,*b,1, 46
, 6644 b.rl,34 : if- t,.u,J , e IMVE y S 1..,it,CACAA/064%

.. Z Lt -1-A 0 ba n i L AL w/Grps,,4 Q 1.49 ,2 Ao.-,rgj 4 ,/**E
AMMAr 1 1\*,b WAMVe, u•JU Un.Y' Ir,lt i

16 As, W, W,Al, 4£ <C i
CNL fuw 9 512 - 57. 2-
N k <.Of 4 0/ diA m aah Ai +

32.2 - SZ, 9 j!.4 4,0-,  skt),0, bo q,ls,je u/0*02,04 gyps*r;
h ¢cl kar, 7l-All frA (4wref A 6'44 wAV€q ba tr,' uu

 A U &%

52.9-5-3.3

C.3-53,6-

Brjjul sAN\/4 ba os L.,£ ,/MIAjor ¢Kir,*TZ=AH#J

8"40 - $,AY lio j L,i w/6th, C. 6 lkK SLA,fl'/
ia·TA-4 A 323 . WAV€4 bt,IJ:, 'pl#We . M;uor 4yfflu.•,A 1Wd vu 4 5' t.,5- 7 p.,

5-3.5-- 3-4,7 GrAV- Brou,, Dn\AJBAL- , s\* 44

.e.7 -5.5,9 Gray- Uk:;14 Dal 044900 wj.s», C.vPiH Fi ,
1-1Kvtv Utel,#16 5+rut+Mfl 'w) 6,Wa 51,419 v L /Ark

, f

/3-,9- 5-6, 1 69:/ bb *sve,ef, skA 44

BOREHOLE NO.

STARTED M Il

FINISHED . 1/

ELEVATIONS: DATUM

NOTES: Boring.T••ling •nd Simpling
Prociduroi .Water Lose and Gain

D,Illing ind Testing Equipment .Ela.

B.b Loc K €- 57. z

SAALA @ 1 ', IS BB1
560»«1 63 r. 30 p-'

Ricoqi r.,0/ 5, o '

PIRNIE



Ul
9.

CLIENT

PROJECT

LOCATION

C n I t.,n As - r , /5 „98.36 A

CONTRACTOR

METHOD SOIL
OF

BORING : ROCK

Ul
.A
a.

<0
0 Z

Z

W

tn

D
0

90

Shoot Na. 33 of 3--

9

Ul

5*
0
Ul

Ul

SZ

JOB NO.

LOGGED BY -Ip A

CORE DIA.

SAMPLE DESCRIPTION: Color, Texturo Clselfloation,

Compactnesi/Consistency. Moisture Condition.

Woatho,Ing/Fraolu,Ing. Incluslons, Odor,Etc.

bescr ; 4-A A G,ord

FIELD BOREHOLE LOG

01 -)-89

GR£ f
56. -.5-6.8 C,Al bjod.Be st,*104 w/s,»,4 6¥Psurn

Al|f_r AO(&10.441 'Agb Ve/4,*i f,ki\141/5 .
A Il r-6 /AC+*//1 Tb 7,v,m 46 160<gs

5-to.R -57,2- 1>ArK A,AY b,!r<th*)0 J AA*ILY l,1',L*14
Aor, 7044*1 2 GYBsu,/1 ,·d\tr Gth,Avitg

BOREHOLE NO.

STARTED M 1/

FINISHED M 1,

ELEVATIONS: DATUM

NOTES: Bo,ing .T••:Ing •nd Sompng
Procidurie .Water Loss and Gain

Drilling nd Tosting Equipment ,Ele.

PIRNIE



1

3

661

<0
M Z

'INB

ffi
9.

Y

7

Ae V.
CLIENT , 0 f L 4=, 0,4.1 6, MA JAA)

PROJECT Colw,h6, AICK.INO Al

LOCATION owAu,AA,bA, NY
CONTRACTOR

METHOD Soll. 4 #Ah sp''cy 6, H 3 /5(. lf",OF

BORING : ROCK

8

G

2-

5--

7

8

0

0

Z_

D

8

0

Z

5-

7

/D

11

I1

I3

J9

3

Z

a.
W

0

7

6

0 /5-- 1
1

Shoot N&.

22

Woll

3

3

A

3

12-

9
/1

11

2-

1
2

D
0

m

2.

9
/2.0

4.D

2.0 ·

40-

2.0 -

),0

'11 --
2.6 -

uj

5*
0
Ul

2,0

Ed
,-Z
Sz
0g

J ,

.3

.2-

JOB No. /332_-ol - 1 FIELD BOREHOLE LOG

BOREHOLE NO. C M - 2.- 89
LOGGED Bv' -3--F P),/43 STARTED   pM _2 0'ZO 1. 8 9

FINISHED 4 M __Lokjl, 89
CORE DIA. ELEVATIONS: DATUM

SAMPLE DESCRIPTION: Color, Textu,0 Clieilfloation,
Compaotnes,/Con.litincy. Moisture Condition.
Weathe,ing/Fractu,Ing. Incluslons, Odo, .Etc.

/Vl - .9/A G ; C, A)t>€rs
Oxi W za o me A) A La6 6
80 S £ 3,/t ' C A Y

03 Kil - 4856. 5,)*, CIAY w/*|Alk·e  MFWI
R ;441 3/Rue 21,4,15 1

.6 f/1

.4. A

8*.14 , lu , Met* 6' T 6 6,;, F ,
Od Sk// AJ 11 ,no, 1&4/ Al, ,Ue 6,kiye

A/5 /cr#so-c- ; KI 4-AL ce,ne.of
Pr,A L W ts

f

,/ Fi - A /A w/ ru / sh,p k I

1 8)Aft< - 65rAV VE - RN< S'MAB tre S; + w//uier.,£SnNUS 461 e.4 6/ck 68 1 3 /.Al 'Al A

L Y GrAY- hi
SARb i

v k - Ft w c SAwk
rsac£ AJA w) a,

4//i H, 5,14-
,\ I .
f#,4-/A/,Al M

/.0 )*Al <LAY v E- 2. Skih +15,7,•,4 9, +
i J+rAL F C A

.4 CLfAY vf. P FLE.h «/ 4-· (8¢87 S;#*wterbeAL
th SM m

S ,§.1+ a. 1 Stte.J t-. SAAO.s

NOTES: Bo,Ing.T••ling end Simpling
Procedu,os .Witer Losi and Gain

D,illing nd Tos:Ing Equipment .Ela.

6 R'/

DAY sh·* A* + 8,0 '

Mal f t
Qct

ilit

5*JDS* S't3 1.3-27.6

9*4· r i,-*ec

4 At 444ed inv ;ko,Gr ts Lt Re 6
7./1 G 27,6'

AF116@P



j I

pLIENT

ROJECT
OCATION

CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

S
a.

<0
0 Z

PPm
UJ

0.

101 0

/Z

'3 -

I6

0

0

0

0

0

0

Z

UJ

-110

/8

,9

Z0

Z\

22-

23

/29

zF

ZL

-17

28

29

3I

Sh..1 N&. 2-o,

7

Pj
3

r

9

Il

7

6-

/0

17

I 7

YG

37

26

1

3
3

woH

3

/D

4
3

4

WoR
3

2-

3

LI

.

0
-1

m

8

i (Vum 6ws /) cj<NNol

7,0

tu

5'
0
LAI

2<
20
40

Z

1h1
/2,0

2.D

[Ol -
il.0

7,0-

W

50
'-Z
/Z

1,9
,3

bl

JOB NO. 1332-01 - j FIELD BOREHOLE LOG

CM- 2 - 81
LOGGED BY Tp. 14

CORE DIA.

SAMPLE DESCRIPTION: Color, Texture Cliselfloation,

Compaotn•00/Consistincy. Molituri Condition.

Weathe,ing/Fracturing. Incluslons, Odor .Etc.

ArAY v-- Abe SANb
GrAY S, - H/' v f .CARb

9 - Meth um .11 Ab

2.0 ArAY v(- - /7,5 5>Ab 9/kt GrAY Ji_+
i Arherbed 1 3 -5-m m d A-Yn ''Al A e.

Lt GrA< S, 4 '4/trA¢ 6 6 iltle vE faN,
DK 5My F- Meb, SARA , 47*ct. 5,11- A j j*,4,;UA i

2,0 DR GAY P- #leb SAWa

DK GrAN' F -fl Shub K)/+NEL S, 4-

1,r, bK 6<NY f.-P\Rl Jugb uj/4,#Li S: 1#
. 6 G¢*6 5; f w/coj\04€,1 41< Gr*y- BIA£ K KED

f *Wh (2 SAA-ls ca,JU,+ lo)
. 4 11-/ - Li RLA S; + 4< B. 2 6,>Mvt I
.(O -1-1 1\ - A/* 43/ CrS *•lb - ANC (Ar#14

trALE C 4Y

f./ 71 1 A/A

BOAEHOLE NO.

STARTED M

FINISHED M 19

ELEVATIONS: DATUM

NOTES: Boring .T••ling •nd Simpling
Procidu,•0 .Wator Lose and Gain

Drilling ond Tooling Equipmont .Ele.

Snt,A<.1 6 27.Co

M rs, s t

*Mmal



171 0.

2Z

S
a.

40
0 Z

................=---

CLIENT 06 Lm L s /1 C K.-o JOB No. /332 -ol .1 FIELD BOREHOLE LOG
PROJECT

LOCATION CM --2--89
LOGGED BY -3- f ACONTRACTOR

METHOD SOIL

OF

BORING : ROCK

ANK

p/8

18 D

19- o

20 6

2/ - 0-

0

Z

3z

33

3q

35-

..< 6,

17

38

39

4Q

93

44

4 5-

4/

4 z

7
ll

I6
25

ZG

36

12-
/6

16

32.

G
t

i4

ZZ

17
3o

11
£/4

Z0

27
37

30

27

23 0
ZJ

Y0

46 2
ZI

21- 6 47 68
B4

Sh..1 Na.-2, 2£_

0

0

m

7

..9

1,9

/.8

Z
5,
0
UJ
cr

161
/Z.0.

'.01
I2&

L
2,0

li

1,6

1,2-

2,0

2.D

2.0

0

'-Z
eZ
05
S

CORE DIA.

SAMPLE DESCRIPTION: Color, Te*lu,0 Cli.elflo.tlon,

Compaotneoo/Conlotonoy. Moliture Condition.

Woathe,Ing/Fraotu,Ing. Incluslons, Odo, .Etc.

/,to T - R.£_ S, + k)/tr,in - LA£ Cas CANh *ub
Alt ArA/71 , j.3/ ClAV (/ACKA·;r,k)e 3 1.44(f bir r

1,6 -n / R,8 5, t A /A 0/ ,# 4 - 5.., Crs 94,0 6
Ajb A.46 A-*v£.1 /1/ LAS 109,4 Crs

ct*vt 1

/6 Ti Ar /A AJ)**t f <ph f AV AS . -,2'
1 eW r 44 s

i,(o C A¥ 11- Lr cnit FA<, 4 1"r Aed UU
f.'u4Ed- 2„sgure wfc,/*v r, /+ i,Adrb,th 5/00vn

4 -7- 36*r P invfACY «/f r, G,;*v - 4,:,fArAY S ' *Rb V r fANA w /, M e 0, Snlb 4 E GrAv£
1. (0 -n' 1\ - A rAY A/A

), S Ta / 1 Ar*¥ 3:\t v/ 1.Hle 45 5*.ne r.0 i Crs
A#ve\. J.'/4 9 'Cr.5 .Guh +L*.., 4.. 1-

/. 2.- T./ ArAY A./A w /5*.£ CrQ (,Avc

J.0 -r:)1 A/\
. 4 -75 11 e& *rt,ng v c£,0<57

BOREHOLE NO.

STARTED M 19

FINISHED M 1 9

ELEVATIONS: DATUM

NOTES: Bo,Ing .Tooling and Samplin.
Procidurie ,Wator Loss Ind Gatn

Drilling and Testing Equipmont ,Ele.

*Ab **Cuskr·'AJQ 6151

L ACKS r, 614 C AY
38,0-39.6

260 -n

Moit--· bAY

imsp



W

<0
M Z

A.B.,&

POr
0.

26- 0

Z

98

10 do jCLIENT (0/Urn I,ts rl /hi'A)k)010 JOB NO. )33 2-of. 1 FIELD BOREHOLE LOG
PROJECT

LOCATION BOREHOLE No. CM - 2 -SCI
CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

25-- 0 -

27- 0

28

49

5O

St

3-2

5-3

-54

55

' no

D
0
.A

.

38
3I

Q-
91

43

56

4

/60

G

8O

/00

2&
30

10 O

Shool N4._-1 of _

Ul

5'
0
Ul

/2 D

\,61

If -

Ul

50
,-Z
EZ
0g

LOGGED BY -SPA

CORE DIA.

SAMPLE DESCRIPTION: Color, Texture Clasilflo.tion,

Compaoln•es/Consistinoy. Moisture Condition.

Woathering/Fracturing, Inclusions, Odo, ,Etc.

1, 5 TJ j LMY

. 4- 7.* // ArAY

A /A 41/301„2 1-ige GS<Av. 1
w/ 7'nf,8 Crs Sn,0 8
S>_t- VF 5,415 41/ A 1, Ar*ve l

1.(a -r:/f GrAY 5,1+ 4,/ 11#Ae 6 LA. CRS Ch#6 d

1,4 TUI b,l,br,;,UA 40 Y 2052_ w/ (*CAL ft*,Uo#
U) 9 - Crf (SrAv, 1 f'A*GE'

.A 777/ Pr)A

. 9 kic#+440 rk, 8/2-int K , 6,ew,0 9 1A\Y 'bn n 3*n,ve
dc*Ic, te 6_*96 Lari'.OJU KNB verhir. 1

A
rrA, .1-M r< S

STARTED M 1*

FINISHED M Il

ELEVATIONS: DATUM

NOTES: Boring.T••ling ind Simpling
Procidu,Ii .Wato, Lose and Gain

Drilling and Tooling Equipment .Elo.

tloist

)00 cou A- / .4 /

JO 0 £04,9 k /. Z '

PIRNIE



2

3

r-

4

7

8-

0-
1

0

Z

Ul
0
-1

m

--------I---I----

CLIENT Co lum Ls . FIC <2 &J
PROJECT (1/Mr,7 6%3 · M c j MAo,8
LOCATION 7=iAL)A,ObA . A Y

CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

40
0 Z

#1!54
pfij

9.

0

2-

2-

.l.

0

0

Ni.-1-

2

3

q

r

6

7

B

/6

jI

11-

13

IS

O,

6
1

r

I7
3

3

7

7

3

3
J

WOR

1

WOH

1JOR

Woil

J

D Wt

1.011

Uott
UD*

go'1

WoH

_1_

4

20

2.0

6U

5*

2.6

\,1-1 -
/1.b-

2.0

\6)
/2.0

t

J

Ilo
,8 -

0
UJ

31
/2,7,

2. D-

661

Ez
01
S

JOB NO. )332- ot - 1 FIELD BOREHOLE LOG

LOGGED BY

CORE DIA.

SAMPLE DESCRIPTION: Color, T.xturi Cl...Illo.tion,

Compaotn••i/Conilitency. Moisture Condition.

Weathe,ing/Fracturing. Incluilons, Odor ,Etc.

03 All BIALK S *a ;Aterl COAF re,4,t. A "r K

FA,6 rdt-3,84 ;r, f-rf

.7 A }1 .3 AL K SAA 41 c NX rL 4 A /A , Ari c K

. R fIll CAjct,U- r+1€6 Mt
7'4£ *s 11.1 1 VA,06% CA,L

·9 K I BA.<- ar&,uGE&/8 '6-1'1.' Wr, i UJ CAS ARb
\Rub ¢: U 4 IQ,AU, 1 - A,'BA,.,.1 9 ibEAX -Y S61'ij

Co»,Podi,JTs

.3 6/1 A/4 3/41,d< E sk,t J
All .1/ '40'Y o; \ 514,3

I.9 6.K v f - I S*AD w/s,It ;4)·torb*< 3-7mm , n=H,6
rAWDNM/ <cA+4-re ./iltal*4 469,* 1 mi q ,29

.6 8 AeK vf -9 SAWB 9/4'rALe_ SIN- wh,;1 5Led
 U SAAI <Or'M'JU *), 6 CHY, - bA 684 VL-F ' 94 ij/9, + (MMfAIA f »VO

,·Ater bellf +O 3-J ,YI'M
2.0 (ECRY v{1 Lb 914 'lath,1.,1 1,'461· 6,v (Mt

3 - S nun

2.0 GrAy S, + -1 9 f,wA 'A),ler bAA,W +1m,ll au„+

BOREHOLE NO. C./4 -3-89
STARTED /210 PM /04, 19 89
FINISHED /0 A M /0/1-7 19.89
ELEVATIONS: DATUM

NOTES: Boring.T••ling •nd Sompling
P,ocidu.00 .Walor Loii and Gain

D,illing and Tooling Equlpmont .Ela.

DKY

bAY

A./6 8, '

DAW *0 4.6
Mai< 1- ta 4,9,€3

SA+ur,tel

5.4urN Li cwhi ho·Ji i 4
ACE 1+Y,Alt rA.obS AN6 3; I.ki
6 27, 61 /

PIRNIF

r
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PROJECT

LOCATION
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S
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U> Z

10- 0

l Z

13-

16

/9

1 5

Sh..1 Ni. 2= of

0

0

CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

ANu

0

0

0

0-

0

Z

W

11

Z0

ZI

23

2'11

2S

27

19

/A

jG

ZZ

2G

28

2?

36

_11

Z

4
/6

3

5-
'f

3

2-

3

7

Z

J
q

9
Z

1

3

/3

/D

7
10

l,

7

4L
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/6

48

*n

D
0
-1

go

IS-

21
36

,7

D

...................

A lu m L s - ift c XI.0 whi
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0
Ul

Z

f
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2,6
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50
'-Z
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JOB No. 1332-01- 1 FIELD BOREHOLE LOG

BOREHOLE NO. CAl· 3 - 8 9
LOGGED BY -3-p 14 STARTED M Il

FINISHED M 19

CORE DIA. ELEVATIONS: DATUM

SAMPLE DESCRIPTION: Color, T.*turo Cl.isilloition,

Compao:nes./Conilitinoy. Moliturl Condition.

Weatho,Ing/Fractu,Ing. Inclusions, Odo, ,Etc.

/7 GrAY Si)t- V L Swh
. 3 6>AY G - M, h .SAAh

vArveb AWD 4 1*MNAL

. L @Ay f - M) 4 SArp)

. 6 G,AH VF- 8 5&4 4/1 + 1,*rn,Lts£ 4 hj·il,rbdi
/, 6 6,*1 - 1,0-,8 f - 14,6' SARb
2,b ArAY 4-1-V SAR# w/+rAIL SAk *r ]*4*1*-4

Zon Grd * - F SbA A )A

2,0 /L·#V - DK 6,<RY , fluf €'i,ub .,)/'14*c£ ,5,/2 *f
.alM, beAA,1 11n, uvdfi 4 2.- 3 m *,

1,3 64*Y S,wo A/A

0 CR-5 Sh,A *WO f
. 6 -77/ / Rch 9, j + 9/Shnk ClkY , Lttl€ 9. wi LTA /C

) 1 7 11 j' Al'A k.:1< il , vil Sbu\ 1 8,14 G,r Ave
7.Arn-0 ArkA T-

l

.9 -r,; j l A/A w/CLS (L,N. (Aypsum /AAJAq,r,ti j
-1 f

NOTES: Boring .Tooling •nd Simpling
Procedu,00 .Wal., Loic and Gain

Drilling ond Toiling Equipment .Etc.

94-W,£41

Moist

#'A,f Co,ibil'o,VS &(t.VA |tut
; u lit R. 6 Trit AAh

Gr T, \\ 40 93,6'

PIRNIE



18_

'91

20.

ZI

17-
3Z

0 -33
43

S1

29

CLIENT

PROJECT

LOCATION

COM MLKS /jlch<Owol

CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

Ul
.1

40
M Z

2-1

MB*

0

0

0

0

D

tewm

42

43

4Y

45

X

a.
W

0

34

35--

36

37

38

37

40

gLLACL

Z

3

9

23

2-3

36

30

Y6
R

30

¥Y
53

ZI
63

J9

23

3¥
2R

14 3

21 --0 47 '13
She/t N; 10, 3--

U>

D
0

m

3

/ne·

1.3

Z

/2.0

2.0

ni
1/.15-

20/

/2.0

S

09
W

5,
0
LU

Z,D

Z.0

LU

EZ
0i
S

M,8
.4

. 2.

1. l

JOB No. 1332-- 031 - /

LOGGED BY -3-PKI

CORE DIA.

SAMPLE DESCRIPTION: Color, Textu,0 Clas.ifloation,

Compao:n•.0/Consletincy. Molitur. Condition.

Wealho,ing/Fracturing. Incluslons, Odor ,Etc.

T: 1 1 /1/.b S, jt u / 47L C *fk , 1'' H t. - 5,».4tic 5*Wb Ait '4 e **ve
GrAY,\ ()< GrA,4 40 666145

I'l GrAY S, It w/54-, RN, Affy
77\ (krAW *) %22-0 f.m,A S,Ab F

/ 1

FIELD BOREHOLE LOG

BOREHOLE NO. CM - 3 -89

STARTED M 19

FINISHED M 19

ELEVATIONS: DATUM

, N Gi/Avt 

*Lok) 6 Mul Lo,w#) Aub po,r ruavuy Mky tle- ;Wbk LA 4
iaterb,Al.5 Swb /€#3 - 34.6 10 Auurs  +44 Al,Lk

. 9 GrAY- Bqwt -77// vf- SARD mA,r u/+Mi£ 5 /+,
l i H N. 9.R 4. Grn vt I

CLS .SUb Awk ,90
(&,AY- 8,-A. 1 77 1

C.,5 -h &,L
fiV, , Kil, rit), A

5*ab #AA 5,1 1 E 9/ /: H /9
E- erf Ar*vil

. 9 fir 8'nj \ T. 1 A/A

.6, GrAv - 14„,a T \4 A-/A , fFL t- renAI ff Ar,1 1IN)ZA-\Au- ob· r:11-r,MJ V Lose . 9,*v·tliv 77 //
/

/60 CO.l,OA- / •99
1.0 G,y - 6*.,0 T: u> / . +1·, u B. 5*4 /*m,X,A i
. 7 11 Brn.,1 v f 9*#A u /+Mte S//P
. 3 £4- Bra,3 vF - r SA/b

2. CD £-1- B r&; 1.3 f>, 5440 9/Oc£:Aqi JA| 2-3MM
ren CIAY e AC ti

NOTES: Boring.Tooling and Simpling
Procidu,os .Water Lose and Gain

Drilling •nd Tooting Equlpmont .Ele.

* Co or e.11&444 , 7,11
FrLrY/1 R, C to GrAY

,

be aft 13 M LA.u<Lh 4·c#hot*,. /
A.wr rekitkI 0 4 43.0"

SkyLr* 166 SA,061 4-0
40,8'

PIRNIE



S
0.

40
0 Z
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Cljus - ,ve v.' j

CLIENT Fi, uNoj

PROJECT

LOCATION

CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

HNK
ppM

f

2 5--- o

ZG

27-

49

5O

3- 1

52-

3-3
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X

W

98 /3
25-

tif

72

32-

¥0

Y6

4

Shoot Ni._3 0, f

44

/00

.

U)

D
0

lu

5,
0
Ul

/3-1

/2..D -

/.0
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\Ii)I-

Ul

EZ
04
S

JOB NO. )332-ol./.

LOGGED BY: -5-914

CORE DIA.

SAMPLE DESCRIPTION: Color, Textu,0 Clasilfloillon,
Compaoln•ii/Conslilinoy. Moliturl Condition.
W•alhe,ing/Fracturing, Incluslon, Odo, .Etc.

FIELD BOREHOLE LOG

-3-89

19

,8 4+ Bro..,1 k'12 Swh w/2-3»,M kooak L AY 9 41'1
SkA,0 «r'*Mt'·1- *1/

. 9 -77/) A<MAJA - *TAV , S £ ARb 7 0 SANA /11**al X
4/ LAI, 5,Nt Grh¥A

j.C, -n/1 (Rrhy- rau,1, gr- )*26 u/Sh,rll <,1€ &r*v4 1
0.7 SAN 6 Y 7-7 11 m 4 40.· w

·3 7,11 A /A .skArR
08 8,pbeacKJ 8,0.24 dolosto,J#.1 MiNor iRMLA·knJ BF

we-4 4 <112,·;2Zfi Z Al;:f:¢244,111*1-Q9*,·z...41hirl, k, O *AMS ,

rA\..14, Ad frAck,t f,W'; brift ,

BOREHOLE NO. CM
STARTED M

FINISHED M 19

ELEVATIONS: DATUM

NOTES: Boring.Te•ting Ind Sompling
Procodurie .Wator Loss and Gain

Drilling and Tosting Equipment .Ele.

2/ A -S 1 60 0/A· kl'aj 0//rbf J 40
6rAV color - +lois i
M Of E *

160 co.9- / , 1 '

1

1



7

6

CLIENT C-°|tdus Me)</.15*5
L -01/4.n 111&3 PIC K;AUD siti
-708*WAWAA N Y

3

JOB NO.).332-01 - 1
PROJECT

LOCATION

CONTRACTOR LOGGED BY; 3.P. )4 ALA
METHOD SOIL , *AL ch j.trrth /4,0 r'V 5.18 2 Fi<Jr ¥AA 5.87OF

BORING : ROCK NX doRE
CORE DIA. NX (jo ' h

j

S
a-

<0
0 Z

#Nu

Ul
.

0.

2.-0

0

7.0

0

0

0.

J9

R

ID

) 1

j3

7

7

3

1

2

0

Z

W
0

1

7

/0
3

y

3
3

1/
r

3
2-

Z

Z

2

2

004
Z

3
8-0

15
3

Sh..1 Na._L., _S

1Z
8

11
ID

2-

Z

0

90

j.3

Z•

1,5

2.0

/2 0.

20

2.D-

f-
8

Z.D

1.8/6
/<,0

UJ

5,
0
W

D

0.

W

EO
D- Z
ez
0g
S

SAMPLE DESCRIPTION: Color, T.xtur. Cle..illo.tion,
Compaotn••0/Conililinoy, Mol•lure Condition.
Weithi,Ing/Friolu,Ing. Inolusioni, Odo, ,Etc.

. 1 All Couc, 2+L j t.ion D b p Al+te.

. G A Jf AL 14 f 1&6 , c;*46 1 toafc¢ 1-t

. 7 £+ Brodu S H -u/+YALf L AY j rootle ts

), 5- 14. Brn*,8 AP*le, .9.'/+ w/14*a c. Av .. u F f*#b.

2.0 Br,0 J':H- A/* w,41, . 4+1 4 vf fAub

2,0 8,w J AaH\*cl v 9 5*Ab Q/47*M- S.|t.+,us C AY
;ul,, b„ <

Bro,-3 9 /' B+84, f*RA A/A

. 9 GrA4 V F SUAh Aah 5. t S kviS /11,a#r, 4
5 8 GrAY V 2 JARA j -17AC< S.' + , +rk(,C nnH 1,'W A

L A Grk f 49 - R iur .5.47V h w / 2+ Gr C,/t
iuttrhirs 5- 7 rn m

FIELD BOREHOLE LOG

BOREHOLE NO. 01 - 4- 81
STARTEO /6 AM /060 1. 89
FINISHED AN /0)3' ,0 891130

ELEVATIONS: DATUM

NOTES: Boring .Tooling end Sompling
Procidu,oi .WI:I, Loss and Gdn

Drilling ond Toi:Ing Equlpmont .Ele.

. ARY A, 11 +6 z,6

bAY
Ma; 1 1

Moiat

kni r f

Ma; , f

C*' D 1'1.<D S, 13 A A O
5465 -14 //, /

S'*'4fAttc

£,rly 54*.rAL. 5'g 6
Ad * 445 -h> Re D
-71 11 At-3/. 9 '

481'QP'<M
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CLIENT C )6#471$ A*Aph J
PROJECT

LOCATION

CONTRACTOR

METHOD
OF

BORING :
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<0
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/0.0

.11.0

0

13-0.

19 0

1 r 0
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ROCK
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W
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0
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8
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Z
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Z

7
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3 1,0
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0
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1 0/
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7,0

W

Sz
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1

JOB NO. /332 -01 - 1

LOGGED BV -3 1.,. 14

CORE DIA.

SAMPLE DESCRIPTION: Color, Toxturi Clasilfloation,
Compao:ness/Con.litinoy. Moisture Condition.
Weathe,ing/Fraclu,Ing. Inoluilons, Odo, ,Etc.

), 9 £804 f V / Ral SAA 6

· 6 9*Ab Af A K,/ 1 6 4 + f'. '1-

FIELD BOREHOLE LOG
BOREHOLE NO. C '1 -9- g 

STARTED M 1

FINISHED M 1,

f2.0 6,*v v f · F <Aah 0/ 5,1+ 1,+f,jleic Aub kn„LAL

2.6 AttY S.JD */* u/ lk'*Li C AN' Adb 31 +
A 14+C,Ut RS L /D fwK

2,0 0|74 b A /A

2. D FrAY 412 - f FARB 40/ .·H- , 5'f /4-

1,9 1+ Ar#y VE- 9 5*Ah udi,Strical.j S'.\A
. 6 D,\4 An#V f -Mph'1 u Yi 5*Wb

2,(3 A'AY F .SANh 1,jt/*c£ 5; 11

J, 9 6'Ay

·6 -cli
Sh@6 4/A 9 A,> CORU.* W j
E-LAY<4 W/7ACE S.'-AKR> 1-;ul G,thvl

1{ 1

ELEVATIONS: DATUM

NOTES: Bo.ing.Te•ting and Simptlne
Procidu,0, .Wator Losi and Gain

Drilling ind Tooting Equipment .Ete.

5*49,&20

Re b r on k T +6
42,0'

MAI£01*1



CLIENT (Llut,)64(s /,36/4.A)AloAJ
PROJECT

LOCATION

CONTRACTOR

METHOD
OF

BORING :
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JOB NO. /33 2 -ol - 1 FIELD BOREHOLE LOG

BOREHOLE NO. CM.4-89
LOGGED BY TpA

STARTED M 1,

FINISHED M 19
CORE DIA.

ELEVATIONS: OATUM

SAMPLE DESCRIPTION: Color, T.xtur• Cla.ellio.tion,
Comp•oln••0/Con.le:Iney. Moisture Condition.
Woitho,ing/Fraolu,Ing. Incluslons, Odor .Ete.

9> T; 11 14, , S. It ·S/ty*, E C *v , -;De Gr*v.A

17 17/ j Ki, S:j * AA A

1,2- r 14* 5, it U)/ l; A- t vE 5&*b 9 Arhvt

1, Ch T, It 40 - Br,n,1 J/4 W/' i'#11 Vt iA,Vh ,* F-(
C.,r*u f

1,4 T.\ A/A

CJKY Aby/01/1
Very p )*9 6 C
¥reXy L

7-1/ Fiw- 8,&,a VF Lw,
-n 11 Amr1.I  1AV f-

(t,1 vi

:,4,<li£A< s--,0 *„1 · sof 1-; eAE,11 mnIAel u,Ak' PiD,str
4/ AN, Gr*,1

v - P S*Kth 1/ 4¥*LE f: J t

Vt¢k paby

6,ouJ GrAY 4-P 9& At>),0 7;/1 BroHO At·/1- /+tA,6 v B 5**b . 1·Al, 6/Av4

NOTES: Bo,ing.Tosling •nd Simpling
Procodu,oi .Water Lois and Gain

Drilling ond T•sting Equipment .Ela.

»loist

4/.3 14' A) L C AY 42..O- 43,6

Gry -Bta- j  T; il M -, , ; t
46 , 2-

/1 64 4 E T; 6 LJLA#kire
Sd ro t K A. f 4.9

MAIOOLM



CLIENT
JOB NO. )332-ol- 1

PROJECT

LOCATION

CONTRACTOR

METHOD
OF

BORING :

i -ANK

ul

20 *
U,Z E-

zr.0

2410

Z7

28-0
-

D

Sh"IN:.-4_-

48

2-

53

SOIL

ROCK

Z

UJ

0

56

Sy

-_Er

<1

/00

j2
93

4-2-

96

2J

27
59

77

2V

57

34
11

/00

Ul

D
0

m

au

5,
0
lu

Z

\A j
A.3.

lu

EZ
04
S

LOGGED BY

CORE DIA.

-3- p.)4

N X Gri

SAMPLE DESCRIPTION: Color, Toxtu,0 Classlfloation,
Compactnes./Con•litincy. Moisture Condition.
Woothe,Ing/F,ooturing. Inolusions, Odo, .Etc.

I *9 -11 11 (·vAY S
);1,4' GrAv<

V k SAN. C AY . Ll€

1, 5 -17 1 1 ArAY , ve,v ehose AjA
I '

I,9 -1-,11 6* A/ A Vf /1 - 6*4-re,•14 >, L,sef

. 6 T A/A
3 T,11 u / /1,b - Crf 5,Nb

. 2. Ue*44.('fa rleorle.,), bfc|rnr ey +79,774 7fAL,Urea y/yps,i,n d'NA &
Au GER€b *n .15.22 4*,46 NY Cart

35 2- 9.1' l 11, K t*1 -36, 4, v b40 3 10 , HA) 6,fAM' ted;An. rect MA bro\(00 A),Ab Lort,a.J p lAAEs
<377 - 57.3

97.3-.1-7.7

FIELD BOREHOLE LOG

BOREHOLE NO. 6/11 -4- 89
STARTED M Il

FINISHED M 1 0

ELEVATIONS: DATUM

53 (,rAY Po\91*0,04. U/\,fequ *' b,Alimb p **f c#liA 6¥Mum CHee MAL*uft' w/6¥Akm *Ab fl,4!2
c)LS CJAbIAJC, 4-n

Ver' DA,\4 GrAY - L- Tw br,\0 sLM w,pro K)*A pre B
GYPSum /AN·,TRAL 41 2 mm i,U Airr :71 c ,40105 +DAC

NOTES: Bo,ing.Te•ting and Sompling
Procidu,Ii .Wil., Lose and Gain

Drilling and Testing Equipment ,Ele.

ti J r L /- - )R V

/ Do 61,

9,4-1-u LA. 4 4

34/r 4 3 (21 'D' 3 0
56tpW Q /, 2 30
6 Me b /6,n

Recavo R b 8,0 '

HALOOIN



S
a.

Uh

CUENT (JUmLUS PiE</ABO,J
PROJECT

LOCATION

CONTRACTOR

METHOD
OF

BOAING :

0
Z

W

a.

SOIL

ROCK

Sh"IN:._5-$'f_ 6

Z

W

0

.

0

D
0
-1

m

0
UJ

W

05
S

...........

Joe No. /33 2 -01-1 FIELD BOREHOLE LOG

LOGGED BY' 3- P A

CORE DIA.

SAMPLE DESCRIPTION: Color, Texture Clas.lfloation,
Compaotn•„/Consle:enoy. Moisture Condition.
Weathi,Ing/Fraolu,Ing. Inolusioni, Odo, .Etc.

. * fort-/ Cul-,4 u. 8
f 7,7 59.8

5f

Ovesum
L. A' £*r, 40

8,0,<w- Ar¥ D
«61 QAX&. fr)*9 3, AN
R, 7 ·IR -Sil+V Mitrii _1 7 1

i, 11 R -r*th&,6 S AND

tt,Ar-SLAN6, AWB,6#MI 1 v ,4-

a £+DNP A1- 59, .
AMNAe #<Aik.t

59.8 -40.3 Bra, u. Gr&¥ Dost,J€ rA*Uw
Gn,3- 40.5 4(6,-6,0*.,w Dnjos'Inui 4)'ir,e,A *F be;96 ,f Amli */ 6 &¥Pjurn Al 54 ti k<11

LA,r- 4 ,7 <rby 08 4 *A¥ bn,1·mAIL 51,41•V /M'war tv''PULL
At Ver t,3*th .5.6-VO/©* *¥mu #, Alittl f>IM,45

6.,7 -63,2_ D,A< Brow 0 -4Y '60 oshue ; 6 A.ILY 641/NUmt,out
"AM<4 F: 16£ fr,4.Fre< 11 An,r,ZoalU P|ANC41:Nor verileA \-,AA·,Art<

BOREHOLE NO.

STARTED

FINISHED

ELEVATIONS: DATUM

04 -4-81
M 1
M 10

NOTES: Boring.Tooling and S.mp,Ing
Procidu,os .Wili, Lois and Gian

Drilling ind Testing Equipmont .Elo.

MALOO[M



l3

l9

q

3

W

<0
0 Z

6

CLIENT O J'„16( pICA'./ONDAI .1
PROJECT Co)*injur Me)6*AJo,J s,k

LOCATION -7AIjaw,46 A ; N Y
CONTRACTOR

MEHOD SOIL lIM rAAJ 455,7 /5-6 #A
BORING : ROCK

)4 tj\1

0

2--0

0

0

r o

0

D

0

7

q

3

R

21

0

/D

ji

Z

UJ

11-

lb

3

2-

3

Y

3

3

3

r

2-

2-

2-

7

2

Sh..1 Na.__L.f _ 4

D
0

3

3

Z

r

Z

L

Z

2

Z

661

5,
0
Ul

l.1

/2,6

1.5 -

2.0

2.0

/71 -
iz.0-

10 i .

tz.D -

1.01
/2,0.

2.0

/2,0

W

i O
iZ
SZ
0g
S

),0

7

1,3
.7

JOB NO./332 -01 - 1

LOGGED BY' IP

CORE DIA.

SAMPLE DESCRIPTION: Color. Te*luro Clissifloation,

Compaoln••,/Conslilinoy. Moisture Condition.

W•alho,ing/Frooluring. Inoluiloni, Odo, ,Ets.

.3 884,3 'S, -1 6<6*,9(c 40(00: 1
/. C) 4+ 8 ,86)Al- 16<MABL VE SUb w)trA<< Si )%-

/, 4 6,OLOR - OrAIJAE knH- er V F S¥Ah w/rAL, S;/t
rootj e tr /

),r v € SANb A/A

),(0

1- Brqw 4 v V SNA A'4-rQU. 5/ 4
DAA( Brow A v ; fiwb , A n 4\ ec

OrA,JAE. .Il,oi.) J mr,#IsA v -1 1#,Ah j 4-rhe e. q.· 1;-
4 An,y - hin,n 4--1 5*nih *7.Aci t,' 1-

. 9 Gray - Brou AJ Smot A/A

1. 1 GrAY 9, It- Auh v 2 (Aub

GrAV-bra,JA fi t A•,14 V F Ch•Jb
ArAY - bAr\< GrAY v A- P 54*b

*Ah i*ter Jtwis
4/3.1' /lk )Am KA L

, (0 GrAV V .2- f*Nb I.'Hle S;/+ M ,,Akerbed.5

FIELD BOREHOLE LOG

BOREHOLE NO. 01 - 5-- 89

STARTED 9 A M B// 1, 89
FINISHED 230 PM /,/, i. 89
ELEVATIONS: DATUM

NOTES: Boring.T••ling •nd Simpling
Prociduric .Water Lose and Gain

O,Illing ind Tooling Equipmont .Ele.

Ar,ilt .nwihilth Sk•uo 4 filt-
+a 7.7

101 + - cAP,  8, 9 rr „4 6 4
48 /A /: 1

44, Atek

f AJ »1 h j * tf*-4+1 -0-13
Ail.* 1

PIRNIE

I

r



7 0

....................

CLIENT

PROJECT

LOCATION

.01# Ujus MCI<;AJAJO/3

CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

S
0.

=
40
0 Z

/0 -

il-

1/2·

13-

19

jr

)6-

H Nu

O

0

perr

0

0-

0

0

0

/8

j9

j(o

17

2D

2-1

ZZ

z3

.24

Z6

27

28

Z1

3u

31

7
==-Of

UJ

0

2

7

1-

q
8

3

4

7
qo

z Y

38
33

1_

5-

r

3-

Z

3

3

5-

3

4

LOO 1-

-2_

Z

0

m

3

3

E*
0
Ul

2,0

2,0

2.0

2.0

2.0

1,0

2,6

Z.D

Z,D

2,0

2,0//

/ 2,13 -

2,0

12·Y
/Z. D-

UJ

S:
04
S

JOB NO. /332 -ol_ 1

LOGGED BY T P /4

CORE DIA.

SAMPLE DESCRIPTION: Color. Toxturi Cli.oillotion,

Compaolnes./Conilitincy. Moisture Condition.

Woathe,ing/F,acturing. Inclu•loni, Odor ,Etc.

Z. 6 GrAY Si t *10'1 V 2 SANb * S; 1-
il·Nrbed <

/Am,JA 4 *A 6

2,0 BrMY v F SaND 'O/ /, H , S,Ji A r) b Si)*
4/4er *f /45 ./ .

2. D Gr y v 2 SANb k)/ S, /+ A//1

2 ,0 GrAV - A*r\< ArAV Shmb A/A

 I D dirk¥ - DA r < 6/A V F SA-Ah w/ trA/l 97/ +
A-1 *w' 1-,gk r 4.* 3 AM A1

.2-
SANb A /A
Vt,y bbrK (xby frAA Shrub

FIELD BOREHOLE LOG

C /,1 - 5·89

SANb A/A

. 1 7-,11 Cah 5,'it w/S,Ip„4 C AY, trAce 0,2 e
Grprv t

. r T, 1 v F fA.* b f\Ay. 1:Hjf

. 6 r
. 7 -r,

Rib - 6 r Q•,\1 S.- 11- «/tr*LiA#4 (Ave

2.6 5.· j t y/trA< % C AY... 6,v<
RCC - 9 i 1, w) 0 ru + 66rA\,,4

-

BOREHOLE NO.

STARTED M 1

FINISHED M 10

ELEVATIONS: DATUM

NOTES: Boring.Tooling and Simpllig
Prociduris .Wato, Lose and Gain

Drilling and To:ing Equipm•nt .Ela.

Mon

Ad

/4 0 s T- Cu. 'b; 4,'0.-'3

6 SK--,vAYI Gr*v¢ 2 6 5£40
@ 37, 1

PIRNIE



CLIENT C Dlk,n bUS  e g,-guo,6
PROJECT

LOCATION

CONTRACTOR

METHOD SOIL
OF

BORING : ROCK

S
a.

<0
0 Z

KNU

ppwm
9.

17- 0-

)8 - o

11-0

20 0

21 0-

z3

2 2 0

2 Y- 0

0.

Z

a.
UJ
0

3z

33

3L

3s-

3*

37

38

39

40

44

H L

43

45

96

47

3I

Z3
11.

3

IB

4O

SO

ZL

111
3.3

7D
I6

fs-

SD

I -2Shoot No. J»of 

tn

D
0

8

20

28
19

23-

2D

17

6

/D

IS
ZZ-

/Z ,f

UJ

5,
0
UJ

it'D

/,9

2,0

1.6

1,7

2.0

\A I
/2,0

2.D

Z.0

Z, D

2.D

/2,6-

W

gd
'-Z
EZ
0g
m

JOB NO. 1332- 0) ' FIELD BOREHOLE LOG

BOREHOLE NO. CM-5-8 9
LOGGED BY -5 P /4

STARTED M Il

FINISHED M 15

CORE DIA. ELEVATIONS: DATUM

SAMPLE DESCRIPTION: Coloi. Texture Cle.elfloation,
Compaotn•co/Consistency. Moisture Condition.
Weathe,ing/Fr•oturing. Inolu•lons, Odo, .Etc.

,3 -r: 1 Reh- Droko AJ 5/1- ,0/ Id} O l &*vt tn,i-L_
V - Su'r'

4 2- 1 Rd ·bmw j 5/1!- 9/ f,
I z- r/#F £'A -£(AY .Snt-3 9800 BIAS -Ic;& , *14 JeK 'f/

fin# L f,kth Cr p au" r L. i //1.* 11 C
 ,1 0(¥ A/A 544 cri n,L.t· 0/
** '9 €,Aft. 9-Crs r16 - £*6,·Ad I21'5 +GJL)1- SFIEr

1 /, 64 . , Ai,) S 1 ,;v ,A 6obnr 4 :r<>0 Li
t.V 26 4-AJ 2

. 5-GrAV f- 1/b LIA
, L/- GrAY Cr.5 (Nbfts 5ND U/ttl••t, i
.3 G,CAY p-M, 0 5*AA u,/9At/Al
, 4 Gry T' \ (
1,4 T, GrAy-braw,J &.1/ 1:;41#. v

. -2-

.L

1 K,441
1* 6-er64 ClGrA¥-4

- 9414 b

61 5 Lir#VA

«71 firAY 5.'j'k U)|/H, RN€ 6<*vE 4

1.7 77 GrAY · br oW AJ f,' / + W,/ P 01 FVB <A A, J
Loy* i 44 9 GBE,/4. 1

/,1- T: 1 GrAY- brafbeJ v F 5,46 u/.,04  9 f
f.<01 r,-4 + 6£Avi I

Grplv 4

NOTES: Boring.Tooling Ind Sompling
Procedure• ,Water Losi and Gain

Drilling nd Tosting Equipmonl .Ele.

M o n t

CIAV ,NUrbil
6 M . 1,2 4 4

7.Ab lu

M\eis t
Shtur-C, /D<Ai,4,4 r

fAk n U A
AM< *- T, 1 1

M.d.St

p „,·fle- Le'71,6 , 4'.) ,il
+0 ow€, 5/1 Ab W, L 6,9

9%*AM



S
0-

40
0 Z

zr- o

9.

AA¢\1.
CLIENT Co N#Yn UKS /-1 AIA)108/'3 JOB NO. 1332-01-1 FIELD BOREHOLE LOG
PROJECT

LOCATION BOREHOLE NO. c M . 5 -85
LOGGED BY -3-·814 1/CONTRACTOR

METHOD SOIL

OF

BORING : ROCK

' ANA

ZG- /

27-0

Z

W

48

49

SD

S-l

SL

53 53
75

8
97

28

im

WOL

lS

U

go

tn

0

m

sh..1 N6._fL ., LI

E,
0
Ul

\Ari

\3j
/, 0

LU 1-
6,0

HZ

Ez
0g
S

CORE DIA.

SAMPLE DESCRIPTION: Color, T.xtui. Cl...Illoition,

Compaolness/Coniletiney. Molituri Condition.

Weathoring/Fraoturing. Inclusions, Odo, .Etc.

. 9 T: 1 1 8,o.,- 6/MN ·S,·14- w) Sch,•12 CAN : tiAl-L
V t- - C,  SA st>

.05* 11- 8„,.\ A- A 5*Nb

L 3 17/_ 5,9 f ANb V,Ne (VAV  SAN*) •.1/ *tht, U : -11

.  Lt Brouu v (- SANA w / f-*4 55 /4-77 f. 8MRA - CrMY Si'| 2 Awb G 6, A v-( <

2 20 80, rod< PAr\< 6/AY 4 LE t,r,u w* -G,LA
A=,es 4- -c e X #,4,-, e K/ fbA- r *u,»C LI

,

0

STARTED M

FINISHED M Il

ELEVATIONS: DATUM

NOTES: Boring .T••ling •nd Sompling
Procidu,00 .Wal., Loss and Gain

Drilling •nd Tooling Equipmenl .Elo.
1 .

91*+14 r I\-26

/00 W owS /4, 45 A

LAtU r k 4, r

Aol 4 -

Ay116@r
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1
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1332-01-1151

APPENDIX 82

LOCATION OF HORIZONTAL GRID CONTROL POINTS



l

1

1

1

1

APPENDIX 82

Survey control was carried to site from USGA monument No. N55

(elevation 576.836 Ft. SL) located southside Sweeney Street at Oliver
Street on the prolonged center of east face, north aloImk,it of the NYCRR
bridge over the Erie Canal. The bench mark established on site is 1st
floor of facility building inside the double doors that open out to the
concrete pad on the southeast corner of the building.

Horizontal control for this site was set up for field surveys and
was based on an arbitrary coordinate system on X and Y coordinates, with
no tie in to NYS coordinate system. The baseline for the sampling grid is
shown on Figure 82-1

1332-01-1151
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1
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1

1

1
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LOCKER ROOM

COL-01-F21

/

t

1

E CORNER OF TOP OF
CONCRETE WALL AT BUI NG

SE CORNER CONCRETE
SLAB */ STEEL PLATES

OIL

STOR.

BLDG

-X-X -

A5262& CORNER

X

noo

FIGURE32-1

1 7-

X

SE CORNER AT ARST JOINT UP FROM GRADE

59'

X

X

I4
X

X

noo

SAW-CUT N FENCE TOP CROSS BAR

LOCATION OF HORIZONTAL GRID
CONTROL POINTS

COLUMBUS McKINNON CORPORATION DEC. 1990
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APPENDIX 83

SOIL SAMPLING BORING LOGS



1

1

l

1

1

1

SS

WOH
WOR

NA

TS

OS

7

8

3

4

568

567

BOREHOLE LOG 5890-1 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY OATUM:

15-

10-

14-

12-

13-

9-

5-

1-

2-

6- 563

11-558

562

561

566

565

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

564

560

559

557

556

555

554

Z-

2d

3 Z
Se
W-

SOIL
OESCAIPTION

FILL

Brown silty sand with cement
fragments, damp.

CLIENT: COLUMBUS McK INNON COAPOAATION

DRILLING DATES: 4/10/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 569 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-1 CO-2)

Brown silty sand with some angular
gravel, damp.

LACUSTRINE DEPOSITS

Gray and brown (mottled) silty sand
with some clay, damp.

Gray and brown (mottled) silty fine
sand, moist.

Gray silty fine sand, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIANIE, INC.

//
a. o

Sample Submitted for
Laboratory Analyses

E
'1 11

EZ

1 SS

2 SS

3 SS

4 SS

12

6

5

4

3

4

5

5

WOH

2

i

i

U

In

0

2

9

13

7

0.9

1.0

1.2

1.6

Z

22

3

9

ll

X

x---x Penetration Aesistance ('N' Blows/.5 ft.)

0 100

'N'-VALUE
COMMENTS

5890- i (0-2)

5890-1 (4-6)

5890-1 (6-8)

Saturated conditions

at 6.2 ft.

SHEET i OF 1



1

1

1

1

1

SS

WOH

WOR

NR

14

15

9-

10-

BOREHOLE LOG 5890-2 (Overburden)

PAOJECT: COLUMBUS McKINNON CORPORATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SURVEY DATUM:

rs
E
0S

12

13

7

8

3

4

2-

5-

6-

1- 568

11-558

567

562

561

560

559

557

556

555

554

Z-

2d

>

S

Splt Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

564

566

565

563

SOIL

OESCAIPTION

FILL

Brown silty sand with some
angular gravel, damp.

HS

CLIENT: COLUMBUS McKINNON COAPOAATION
DRILLING DATES: 4/10/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 569 ft.AMSL

SYMBOLS ANO DEFINITIONS

Total VOC Detected in the Sample
Jar Head Space (pom)

5890-2 (0-2) Sample Submitted for
Laboratory Analyses

Brown silty sand with some angular
gravel and brick, damp.

LACUSTRINE DEPOSITS

Gray silty fine sand, moist.

Gray silty fine sand, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIRNIE, INC.

.y'll'll

Flillilli

u

£18

mJ

.W

W

1 SS

2 SS

3 SS

4 SS

5

4

3

2

2

7

8

12

i

4

3

3

1

2

1

1

E
@

0.8

0.1

1.8

1.4

1

Z

7

7

3

15

X

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
ItII111I11I

'N'-VALUE

X

COMMENTS

5890-2 (0-2)

5890-2 (4-6)

5890-2 (6-8)
Saturated·at 6.2 ft.

SHEET 1 OF 1



1

1

SS

WOH

WOR

NR

BOREHOLE LOG 5890-3 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SUAVEY COOAOINATES:

SURVEY OATUM:

.S

E:

3

4

5

6

7

8

12-

13-

14-

15-

9-

10-

1- 568

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

2- 567

560

559

it-558

566

565

564

563

562

561

557

556

555

554

Z-

2d

>

Se
W-

SOIL
OESCAIPTION

CLIENT: COLUMBUS McK INNON CORPORATION

DRILLING DATES: 4/10/90

DRILLING METHOD: 3. 25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 569 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-3 (0-2)

FILL

Brown silty sand with some angular
gravel, damp.

i-- Brown sandy silt, damp.

Cement fragments, damp.
Brown sandy silt, moist.
Dark brown silt with angular
gravel, damp.

---------

LACUSTRINE DEPOSITS

Gray and brown (mottled) silty sand
with clay, moist.

Gray silty sand, very moist.

Gray silty sand, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIANIE, INC.

Sample Submitted for
Laboratory Analyses

2
if 8
=J
0

ll,

1 SS

2 SS

3 SS

4 SS

to

S
m

1

2

1

1

2

4

3

11

3

6

7

10

9

5

5

6

e

1.5

0.5

1.4

1.5

72

8
Z

3

10

13

x---x Penetraton Resistance ('N' Blows/.5 ft.)

?,11,1,", gop
'N'-VALUE

COMMENTS

5890-3 (4-6)

5890-3 (6-8)
Saturated at 6.2 ft.

SHEET 1 OF 1



1

9

10

5

6

7

8

2-

Z-

0J

*15%
St
W-

2

E§
S

BOREHOLE LOG 5890-4 (Overburden)

PROJECT: COLUMBUS Mc KINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

 SURVEY COORDINATES:SURVEY OATUM:

SS
WOH

WOR

NA

TS
E..
OS

11-

12-

13-

1-568

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

567

3- 566

4- 565

14-

15-

564

563

562

561

560

559

558

557

556

555

554

SOIL
DESCRIPTION

CLIENT: COLUMBUS McK INNON COAPORATION

DRILLING DATES: 4/ 10/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 569 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-4 (0-2)

FILL

Cement and angular gravel, damp.

-'- Dark brown sand with angular gravel, dam

Dark brown sand with angular gravel, dam

Reddish brown silt with roots, damp

Reddish brown silt with roots.

LACUSTAINE DEPOSITS

Gray and brown (mottled) silty sand
with clay, very moist.

Gray silty fine sand, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIANIE. INC.

Sample Submitted for
Laboratory Analyses

741

lili
'11.#5

.LLI

W

1 SS

2 SS

3 SS

4 SS

If)

3

6

8

7

6

5

8

8

WOA

2

3

8

WOH

3

3

2

-

0

1.0

0.7

1.7

1.8

Y
i
Z

14

13

5

6 X

X

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100

'N'-VALUE
COMMENTS

5890-4 (0-2)

5890-4 (4-6)

5890-4 (6-8)

Saturated a.6.2 ft.
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1

SS
WOH

WOA

NA

7

8

BOREHOLE LOG 5890-5 (Overburden)

9

10

12

13

3

4

5-

2-

567

6- 566

565

564

570

11-561

560

559

PAOJECT: COLUMBUS Mc KINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

Split Spoon (2 ln. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-571

563

562

14-558

15-

569

568

557

Z-

2d
=Z
>

W-

SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/10/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (gpm)

5890-5 (0-2) Sample Submitted for
Laboratory Analyses

FILL

Dark brown silt with angular
gravel, damp.

- Yellowish brown silty fine sand, damp.

Yellowish brown silty fine sand, damp.

------------

LACUSTRINE DEPOSITS

Light brown silty fine sand, damp.

Brown and gray (mottled) silty fine
sand, damp.

Gray silty fine sand, very moist.

Gray silty sand, very moist.

Gray sandy silt, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIANIE. INC.

2
E 8

mJ

1

''W

SS

1 SS

2 SS

3 SS

4 SS

U

tn

S
m

1

2

1

5

3

3

4

6

3

3

2

i

8

10

5

6

%!

0.8

0.8

1.8

1.8

Z

3

5

7

15

X

X

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
I//1,/I 111I

'N'-VALUE
COMMENTS

5890-5 (0-2)

5890-5 (4-6)

5890-5 (6-8)

Saturated condtions
at 6.5 ft.
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1

SS

WOH

WOR
NA

7

8

15-

3

4

12-

13-

9-

10-

2-

562

561

Z-
0 IJ

>

St
W -

BOREHOLE LOG 5890-6 (Overburden)

PAOJECT: COLUMBUS McKINNON CORPORATION
PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

-S

E:

5-

6-

1-568

11-558

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

567

566

565

564

563

560

559

557

556

14- 555

554

SOIL

DESCRIPTION

CLIENT: COLUMBUS Mc KINNON COAPOAATION

DRILLING DATES: 4/11/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 569 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-5 (0-2) Sample Submltted for
Laboratory Analyses

FILL

Dark brown silt with some sand and

angular gravel, damp.

- Brown coarse sand with angular
gravel, moist.

Brown sand with angular gravel and
brick fragments, moist.

Wood

LACUSTRINE DEPOSITS

Dark brown silt with some fine

sand, wet.

BOREHOLE COMPLETED TO 6.0 FT. BGS.

MALCOLM PIRNIE. INC.

8

h.
i

5

caW

1 SS

2 SS

3 SS

1

2

2

44

4

6

4

1

5

7

4

9

Un

S

1.0

0.4

0.8

Z

11

10

4

1

x---x Penetration Resistance ('N' Blows/.5 ft.)

X

0 100
1,1,1,1,/,1

'N'-VALUE
COMMENTS

5890-6 (0-2)

5890-6 (4-6)

Saturated conditions
at 5.0 ft.
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1

1

SS

WOH

WOA
NR

W.

7

8

12-

13-

14-

BOREHOLE LOG 5890-7 (Overburden)

PROJECT: COLUMBUS McKINNON COAPOAATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SUAVEY OATUM:

3

4

2-

5-

9-

6-565

564

563

562

10-561

Z-

2d

>

Se
W-

Split Spoon (2 ln. IO)
Weight of Hammer
Weight of Rods
No Recovery

1- 570

569

568

567

566

11-560

559

558

557

SOIL
OESCAIPTION

FILL

Reddish brown sandy silt with

angular gravel, moist.

HS

CLIENT: COLUMBUS Mc K INNON COAPOAATION

DRILLING DATES: 4/ 11/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 571 ft.AMSL

SYMBOLS AND DEFINITIONS

Total VOC Detected ln the Sample
Jar Head Space (ppm)

5890-7 (0-2) Sample Submitted for
Laboratory Analyses

LACUSTRINE DEPOSITS

Brown and dark brown silty sand, damp.

Wood

Gray fine silt, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

15- 556

MALCOLM PIRNIE, INC.

8
=J
0

S

1 SS

2 SS

3 SS

4 SS

to

U)

1

1

1

2

42

15

15

11

3

3

15

5

3

1

7

4

1.0

0.9

NA

0.2

-1

Z

2

8

30

18

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100

'N'-VALUE
COMMENTS

5890-1 CO-2)

5890-1 (6-8)

Saturated at 6.5 ft.
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1

0S

3

4

7

8

15-

12-

13-

toi

5-

566

565

BOREHOLE LOG 5890-8 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SUAVEY COOAOINATES:

SURVEY OATUM:

SS Split Spoon (2 in. ID)
WOH Weight of Hammer
WOR Weight of Rods
NA No Recovery

2-

6-

9-

1.I 568

liz 558

567

564

563

562

561

560

559

557

556

14-I 555

554

Z-

OJ
'-1 0

==
>

Se
W-

SOIL
OESCAIPTION

CLIENT: COLUMBUS Mc KINNON CORPORATION
DAILLING DATES: 4/11/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 569 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-8 (4-6)

FILL

Brown silty sand with gravel, wet.

Light brown sand with angular gravel,
damp.

Brown sand with angular gravel, moist.

Dark brown sandy silt with some
cobbles, wet.

BOREHOLE COMPLETED TO 6.0 FT. BGS.

MALCOLM PIRNIE, INC.

Sample Submitted for
Laboratory Analyses

0
I.

18

.4
h

l',

1 SS

2 SS

3 SS

Ifi

U)

5

5

8

9

5

8

7

13

7

2

3

2

-

0.9

0.3

1.0

J

Z

15

i3

5

x---x Penetration Resistance.('N' Blows/.5 ft.)

0 100

'N'-VALUE
COMMENTS

5890-8 (4-6)

Saturated at 5 ft.
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1

1

1

SS

WOH

WOR

NR

/S
t9
UU..

3

4

7

8

14-

15-

559

558

568

567

564

563

BOREHOLE LOG 5890-9 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK

SURVEY COORDINATES:

SURVEY DATUM:

12

13-

9-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

1-570

2- 569

5- 566

6- 565

562

10-561

11-560

557

556

Z-

0J
H U)

=Z
>

511

SOIL

OESCAIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION
DRILLING DATES: 4/11/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 571 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-9 (4-6)

FILL

Dark brown sandy silt, very moist.

Brown coarse sand with gravel, damp.

Dark brown sand with gravel, moist.

LACUSTRINE DEPOSITS

Light brown silty sand with some
clay, moist.

Gray and brown (mottled) silty fine
sand, moist.

Gray silty fine sand, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIANIE. INC.

=8

Sample Submitted for
Laboratory Analyses

lili'

1 SS

2 SS

3 SS

4 SS

.W

SS
0-a-

33

3

4

7

1

2

1

3

2

2

2

3

2

2

2

2

2

E
8

0.8

1.4

1.9

1.7

-1

Z

4

5

11

4

X

x---x Penetration Resistance ('N' Blows/.5 ft.)

X

X

0 100
I1/,/I//1/I

'N'-VALUE
COMMENTS

5890-9 (4-6)

Saturated at 6.2 ft.
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1

1

1

1

1

1

SS

WOH

WOR
NA

IS

6

7

8

11-

12-

13-

14-

558

557

556

555

563

562

561

567

566

565

564

BOREHOLE LOG SB90-10 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SURVEY DATUM:

2

3

4

5

9-

1-568

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

560

10-559

15- 554

Z-

04

Se
W-

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/11/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 569 ft. AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-10 CO-2) Sample Submitted for
Laboratory Analyses

FILL

Dark brown silt with some sand,

very moist.

-- Coarse gravel with some brown coarse
sand, damp.

Brown coarse sand with some gravel, damp

Brown coarse sand with some gravel, wet.

------------------

LACUSTRINE DEPOSITS

Black silt, oil-like sheen, odor, wet.

Black silt, oil-like sheen, odor, wet.

Dark gray fine sand with some clay, wet.

Light gray silty fine sand, wet.

Gray silty fine sand, wet.

Light gray silty fine sand, wet.

BOREHOLE COMPLETED TO 14.0 FT. BGS.

MALCOLM PIANIE. INC.

'1 1,

t
lili

il g

ZJ

ca W

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

WOR

WOR

WOR

WOR

i

WOH

1

1

5

3

10

24

WOH

WOH

i

3

U

In

WOH

5

1

t

1

3

12

3

4

8

1

12

-

0.8

0.5

0.3

1.0

1.5

1.9

1.95 0

Y
T
Z

6

15

15

1

13

X

1

x---x Penetration Resistance ('N' Blows/.5 ft.)

t

0 100

'N'-VALUE
COMMENTS

5890-10 (0-2)

5890-10 (6-8)

HS=2.0

HS=2.5

HS=2.0

5890-10 (12-14)

- Saturated at 4.5 ft.
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1

1

SS

WOH

WOR

NA

EE

BOREHOLE LOG 5890-11 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PAOJECT NO.: 1332-01-1

LOCATION. TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

9

10

12

13

5-

7-

8-

2-

3-

4-

559.5

558.5

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Aods
No Recovery

1-570.5

6- 565.5

562.5

561.5

11-560.5

14-557.5

564.5

563.5

568.5

567.5

569.5

566.5

Z-

OJ

5 &
>

Se
W-

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/11/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 571.5 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected jn the Sample
Jar Head Space (opm)

5890-it (0-2)

FILL

Dark brown silt with clay and sand, wet:

Gravel, damp.

Brown coarse sand with gravel and some
brick fragments, moist.

Brown coarse sand with brick fragments,
wet.

BOREHOLE COMPLETED TO 6.0 FT. BGS.

15-I 556.5

MALCOLM PIANIE, INC.

Sample Submitted for
Laboratory Analyses

Z
r 0
a. 0

lilli

SS
a. a-
ZZ
U,U,

1 SS

2 SS

3 SS

WOH

4

2

8

WOH

8

6

6

3

10

5

5

In

S
m

-

0.6

0.5

0.4

-1

Z

15

i4

6

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100

'N'-VALUE

X

COMMENTS

5890-it (0-2)

5890-10 (4-6)

Saturated at 5.0 ft.
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1

1

1
SS

WOH

WOR
NA

-G

12

13

6

7

8

3

4

5-

BOREHOLE LOG 5890-12 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

9-

1-569

Splt Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

2- 568

564

563

562

567

566

565

10-560

14-

15-

11-559

558

557

56i

556

555

Z-

0 -1

>

W-

SOIL
DESCRIPTION

FILL

Brown coarse sand with some

gravel, damp.

MALCOLM PIRNIE. INC.

.W

1 1,

CLIENT: COLUMBUS McKINNON COAPOAATION
DRILLING DATES: 4/ 12/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 570 ft.AMSL

SYMBOLS ANO DEFINITIONS

HS Total VOC Detected jn the Sample
Jar Head Space (ppm)

5890-12 (0-2) Sample Submitted for
Laboratory Analyses

Brown coarse sand with some silt

and some gravel, moist.

Brown coarse sand with some gravel, wet.

Brown coarse sand with some gravel, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

Z

il 8

.,1 i,

l',

E

1 SS

2 SS

3 SS

4 SS

tri

m

3

2

2

i

5

4

3

2

2

2

2

2

4

8

8

8

0

0.3

0.4

0.3

0.3 4

1

Z

4

7

16

X

x---x Penetration Resistance ('N' Blows/.5 ft.)

r

4

0 100
1,/,",",/,1

'N'-VALUE
COMMENTS

5890-12 (0-2)

5890-12 (4-6)

Saturated at 5.0 ft.
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1

1

%*

SS

WOH
WOR

NA

7

8

BOREHOLE LOG 5890-13 (Overburden)

PROJECT: COLUMBUS McKINNON COAPOAATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

14-

15-

11-

12-

13-

10-

1

2

3

4

5-

6- 566

565

564

Spl it Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

571

570

569

568

567

9- 563

562

561

560

559

558

557

Z-

2d

>

Se
W-

SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/12/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-13 (0-2) Sample Submitted for
Laboratory Analyses

FILL

Dark brown sand with some coarse sand

and gravel and wood and brick
fragments, damp.

Dark brown silt with sand, damp.

Light brown coarse sand with gravel, dry

Brown coarse sand with gravel, odor,
sheen, wet.

Brown coarse sand with some gravel, some
white matter, wet.

-------

LACUSTAINE DEPOSITS

- Gray fine sand, wet.
Black silt, very moist.

BOREHOLE COMPLETED TO 10.0 FT. BGS.

MALCOLM PIANIE. INC.

3
,I

'Ijh,

5
11,

u

if 8
@J
0

2 SS

3 SS

4 SS

WW

1 SS

5 SS

WOH

1

2

29

5

4

13

10

4

26

11

6

In

S
m

13

1

4

3

0.7

0.6

0.5

0.5

1.0

9

Z

37

5

17

>t

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
/1/I11/11II

'N'-VALUE

X

X

COMMENTS

5890-13 (0-2)

5890-13 (4-6)
HS=2.5

Saturated at 5.5 ft.

5890-13 (8-10)
Black silt
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1

1

1

l

SS

WOH
WOR

NR

IS

9

10

3

4

BOREHOLE LOG 5890-14 (Overburden)

PAOJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SUAVEY COORDINATES:

SUAVEY OATUM:

7-

8-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

tz 569

568

565

6.Z 564

563

562

561

560

11-559

12-

13-

14-

15-

16-

17-

5-

2-

567

566

558

557

556

555

554

553

Z-

O J
H U)

=Z
>

LU -

SOIL
OESCAIPTION

SYMBOLS AND DEFINITIONS

5890-14 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Dark brown sand with some gravel, damp.

Gravel, damp.

Reddish sand with some gravel, moist.

Brown coarse sand with some angular and
subangular gravel, moist.

2

E§
g

5
11.

5

W

1 SS

2 SS

WOA

WOA

WOA

WOR

U')

2

8

3

4

2

2

3

2

WOH

2

17

4

0.7

0.25

-1

Z

0

11

5

3

CLIENT: COLUMBUS McKINNON CORPORATION

DAILLING DATES: 4/ 12/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 570 ft.AMSL

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

Brown coarse sand with angular gravel,
wet.

Brown coarse sand with angular gravel,
sheen, wet.

-j Bwn coarse sand with angular gravel,
LACUSTRINE DEPOSITS
Dark gray silt with some fine sand and
some clay.

Grayish brown silt with some clay and
sand grading to

Grayish brown silty fine sand, sheen, wet

Gray silty fine sand with some clay, wet.

Gray med.-coarse sand, wet.

BOREHOLE COMPLETED TO 16.0 FT. BGS.

MALCOLM PIANIE, INC.

3 SS

4 SS

5 SS

6 SS

7 SS

8 SS

1

1

2

1

2

2

1

WOH

i

1

2

2

WOA

WOR

WOA

2

0.5

0.3

1.3

1.7

1.0

0.3

19

0

3

3

x---x Penetration Resistance ('N' Blows/.5 ft.)

t

k

0 100
,I/II11ll/I

'N'-VALUE
COMMENTS

5890-14 (4-6)

Saturated at 5.0 ft.

5890-14 (8-101
Dark grey silt

5890-14 (14-16)
Running sand
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1l

1

1

l

1

SS
WOH

WOR

NR

-55

3

4

12-

13-

BOREHOLE LOG 5890-15 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

5-

15-

7

8

9-

1-571

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

2- 570

569

568

11-561

6- 566

567

10-562

14- 558

560

559

557

565

564

563

Z-

2d

3*
S e
W-

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/12/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 572 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-15 (4-6)

FILL

- Brown silt, wet.

L Brown coarse sand with angular gravel,
damp.

- Reddish brown sand with gravel, damp.

Brown sand and gravel, sheen, wet.

Brown sand and gravel, wet.

LACUSTRINE DEPOSITS

Black silt with some clay, odor, moist.

Black silty fine sand, odor, moist.

Black silty fine sand, moist, grading to

Sample Submitted for
Laboratory Analyses

Gray clayey silt with trace fine sand, wet-:

Gray fine sand, wet.

Gray silt with fine sand, wet.

BOREHOLE COMPLETED TO 14.0 FT. BGS.

MALCOLM PIANIE. INC.

Z
E8

" Iii

" jIlliii

h

Law

Z r

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

WOR

WOR

WOA

i

1

1

i

3

WOH

1

1

2

2

3

4

4

7

1

4

6

1

4

1

3

to

S
CD

6

7

8

14

0.9

NR

0.3

0.4

1.4

1.9

1.9 0

2

2

5

15

7

5

T
Z

X

OUST Total Oust Oetected in the
Work Zone (mg/m3)

x---x Penetratjon Resistance ('N' Blows/.5 ft.)

0 100
I11I,1llI1I

'N'-VALUE
COMMENTS

No Sample Recovery

5890-15 (4-6)

Saturated at 5.0 ft.

HS=2.0

5890-15 (8-10)

5890-15 (12-14)

OUST-0.01
Blind Duplicate:
5890-15 (20-22)
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1

1

1

SS

WOH

WOR

NA

BOREHOLE LOG 5890-16 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

rS

15-

12-

13-

14-

9-

10-

7-

8-

5-

6-

3-

4-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Aecovery

1-572.5

2-571.5

570.5

569.5

568.5

567.5

566.5

565.5

564.5

563.5

11-562.5

561.5

560.5

559.5

Z-

2d
*Z
>

W-

558.5

SOIL
OESCAIPTION

CLIENT: COLUMBUS Mc K INNON CORPORATION
DRILLING DATES: 4/13/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 573.5 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (pgm)

5890-16 (4-6)

FILL

Brown sand with some silt and some

gravel, damp.

LACUSTRINE DEPOSITS

Dark brown silty sand, damp. r

Light brown sand with some silt, damp.

Light brown clayey silt with some fine
sand, damp.

Light brown sandy silt, moist.

Gray and brown (mottled) sandy silt with
clay, moist.

Gray and brown silty sand, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIRNIE. INC.

Sample Submitted for
Laboratory Analyses

Z
il 8

E

Calu

WS

1 SS

2 SS

3 SS

4 SS

1·

2

2

1

i

1

4

2

3

5

5

1

1

2

3

U

In
-

· 0.8

1.7

1.6

1.8 2

8

-1

Z

3

3

)1

X

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
,11111I1Ill

'N'-VALUE
COMMENTS

5890-16 (4-6)
HS=2.5

5890-16 (6-8)
HS=0.5

Saturated at 7.0 ft.
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1

1

1

IS

12-

13-

BOREHOLE LOG 5890-17 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK
SURVEY COORDINATES:

SURVEY DATUM:

SS Split Spoon (2 in. ID)
WOH Weight of Hammer
WOA Weight of Aods
NR No Recovery

6-

7-

8-

9-

5-

2-

3-

4-

10-

14-

15-

1-573.5

571.5

570.5

572.5

569.5

568.5

567.5

566.5

565.5

564.5

11-563.5

562.5

561.5

560.5

559.5

Z-

2d

>
W ·W
J-
W-

SOIL
DESCRIPTION

CLIENT: COLUMBUS Mc KINNON CORPORATION
DRILLING DATES: 4/ 13/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SUAFACE ELEVATION: 574.5 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

SB90-17 (4-6) Sample Submitted for
Laboratory Analyses

FILL

-0, Brown silty sand, damp
LACUSTRINE DEPOSITS

Light brown silty fine sand with
clay, damp.

Brown and reddish brown (mottled) silty
fine sand, moist.

Brown and reddish brown (mottled) clayey
silt with some fine sand, damp.

Brown and reddish brown (mottled) clayey
silt with some fine sand, damp.

Reddish brown and gray (mottled) silty
fine sand, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIANIE, INC.

2
if 8

=J

.LU

1 SS

2 SS

3 SS

4 SS

In

S
m

i

1

3

8

2

5

5

7

2

3

1

2

1

1

1

1

-

1.3

1.4

1.5

1.5

4

Z

2

4

to

X

OUST Total Oust Detected M the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
lilli/lilli

'N'-VALUE
COMMENTS

5890-17 (4-6)
Blind Ouplkate:
5890-17 (20-22)

5890-17 (6-8)

Saturated at 7.6 ft.
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1

1

1

1

1

SS

WOH

WOR

NA

69
0S

6

7

8

3

4

BOREHOLE LOG 5890-18 (Overburden)

11-

12-

13-

14-

15-

9-

10-

5-

1- 573

563

562

559

Z-

2d

>

Se
W-

PROJECT: COLUMBUS Mc KINNON COAPORATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SURVEY DATUM:

Split Spoon (2 ln. ID)
Weight of Hammer
Weight of Rods
No Recovery

2- 572

571

570

569

568

567

566

565

564

561

560

SOIL
OESCAIPTION

FILL

Brown sandy silt, damp.

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/ 13/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected n the Sample
Jar Head Space (ppm)

5890-18 (4-6)

LACUSTRINE DEPOSITS

Light brown silty fine sand, damp.

Brown and gray (mottled) silty fine
7 sand, moist.

- Light brown clayey silt, damp.

Brown and grey (mottled) silty fine
sand with clay, damp.

Brown and gray (mottled) sand, moist.

Sample Submitted for
Laboratory Analyses

Reddish brown and gray (mottled) fine silty-
sand with lenses of clay, wet.

BOREHOLE COMPLETED TO 8.0 FT. BGS.

MALCOLM PIRNIE. INC.

1 SS

2 SS

3 SS

4 SS

WW

1

1

1

2

WOH

1

7

10

2

2

4

5

1

2

1

1

If)

0.8

-

1.6

1.8

1.7

Z

2

8

6

3

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
I,I11t//11I

'N'-VALUE
COMMENTS

5890-18 (4-6)

5890-18 (6-8)

Saturated at 7.5 ft.
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1

1

1

1

1

1

SS

WOH

WOR

NA

IS

BOREHOLE LOG 5890-19 (Overburden)

PROJECT: COLUMBUS McKINNON COAPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SURVEY OATUM:

it-

12-

13-

14-

10-

2-

3-

4-

5-

9-

7-

8-

6-

Spljt Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-572.2

566.2

564.2

15-558.2

571.2

570.2

569.2

568.2

567.2

565.2

563.2

562.2

561.2

560.2

559.2

Z-

0 -1
- 0

11 Z
>

W-

SOIL

DESCRIPTION

Z r

WS

ZE

CLIENT: COLUMBUS McKINNON COAPOAATION

DRILLING DATES: 4/13/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 573.2 ft.AMSL

SYMBOLS ANO DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

5890-19 (4-6)

FILL

Dark brown silty coarse sand, damp.

LACUSTAINE DEPOSITS

Brown and gray (mottled) silty fine
sand, moist.

Brown and gray (mottled) clayey silt, dall-F

Brown and gray (mottled) silty sand, damf

Reddish brown and gray (mottled) clayey
silt with fine sand, damp.

Reddish brown and gray (mottled) silty
fine sand, moist.

Reddish brown and gray (mottled) silty
- sand, moist.

"- Reddish brown and gray clayey silt, moist

Reddish brown silty fine sand, wet.

Reddish brown silty fine sand, wet.

BOAEHOLE COMPLETED TO 10.0 FT. B.G.S.

MALCOLM PIANIE, INC.

Sample Submitted for
Laboratory Analyses

E 8

mJ

It

1 SS

2 SS

3 SS

4 SS

5 SS

I.

in

S
m

1

2

7

8

3

4

5

5

3

10

3

4

3

i

1

2

1

2

4

3

09

0.6

-

1.3

1.4

1.5

2.0

-1

Z

6

3

2

8

2

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resstance ('N' Blows/.5 ft.)

X

0 100
/ I 1 l/ / 111iI

'N'-VALUE
COMMENTS

5890-19 (4-6)

5890-19 (8-10)

-Saturated at 8.0 ft.
OUST.0.01
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1

1

1

1

SS

WOH

WOA
NA

12-

13-

14-

BOREHOLE LOG 5890-20 (Overburden)

PROJECT: COLUMBUS Mc KINNON CORPORATION
PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SURVEY DATUM:

IS
t9
LU..

15-

10-

9-

7-

8-

5-

6-

3-

4-

2-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

1-570.8

569.8

568.8

567.8

566.8

565.8

564.8

563.8

562.8

561.8

11-560.8

559.8

558.8

557.8

556.8

Z-

0J

5 E
>

Se
W-

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION

DRILLING DATES: 4/16/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SUAFACE ELEVATION: 571.8 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-20 (6-8)

FILL

Reddish brown sandy silt with some
gravel and wood, damp.

Black and gray cinder and sand, some
gravel, damp.

Brown coarse sand with some gravel and
wood, damp.

---------

LACUSTAINE DEPOSITS

Aeddish brown silty sand and gravel,
oily sheen, odor, wet.

Gray silty fine sand, sheen, wet.

Gray clayey silt, sheen, wet.

Gray clayey silt, (sheen present at
10.0-10.3 ft.), wet.

Light gray silty fine sand, wet,

BOAEHOLE COMPLETED TO 14.0 FT. B.G.S.

MALCOLM PIANIE, INC.

Sample Submitted for
Laboratory Analyses

5
il

lili

Z
8
=J
0

.W
a.

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

1

1

1

2

WOH
i

WOH

WOH

1

1

1

1

WOH

3

2

3

2

1

2

E
m

1

1

i

1

6

3

11

3

1.2

0.8

NR

0.8

1.5

1.7

1.1

2

2

Z

2

3

3

i4

*

X

X

OUST Total Dust Detected in the

Work Zone (mg/m3)

x---x Penetration Resjstance ('N' Blows/.5 ft.)

X

0 100
,II 1I,I//I1

'N'-VALUE
COMMENTS

5890-20 (6-8)

Saturated at 6 ft.

5890-20 (10-12)

5890-20 (12-14)
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1

1

1

l

1

SS

WOH

WOR
NA

-a

-

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK

SURVEY COORDINATES:

SURVEY DATUM:

8

9

10

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1,-569.2

568.2

5-

2-

3-Z 567.2

7- 563.2

11-559.2

562.2

561.2

560.2

BOREHOLE LOG 5890-21 (Overburden)

4-Z566.2

6-564.2

15-

16-

17-

12-

13-

14-

565.2

558.2

557.2

556.2

555.2

554.2

553.2

Z-

2d

51**

SOIL
DESCRIPTION

FILL

Brown sand and gravel, damp.

CLIENT: COLUMBUS Mc KINNON CORPORATION

DRILLING DATES: 4/16/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 570.2 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-21 (6-8)

Reddish brown coarse sand and gravel,
damp.

Brown coarse sand with some gravel,
sheen, wet.

--

LACUSTRINE DEPOSITS

Black silt with some clay and some
fine sand, sheen, wet.

Gray silty sand, sheen, wet.

Gray clayey silt, wet.

Gray silt with some clay, some fine
sand, wet.

Gray and brown fine silt, runny, wet.

Gray and brown fine sand with silt and
clay, wet.

BOAEHOLE COMPLETED TO 16.0 FT.·B.G.S.

MALCOLM PIANIE. INC-.

Sample Submitted for
Laboratory Analyses

Z
il 8

mJ

lili

5
6

ZZ
00

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

8 SS

1

2

1

1

WOH

1

i

2

6

8

2

2

2

i

3

2

WOH

i

1

i

18

85

57

9

10

1

2

1

i

3

3

1

4

-

0

0.7

0.6

NA

0.5

1.1

2.0

1.8

1.9

Z

3

10

4

2

3

4

142

2

OUST Total Dust Detected in the

Work Zone (mg/m3)

x---x Penetration Resjstance ('N' Blows/.5 ft.)

100

'N'-VALUE
COMMENTS

No Samgle Recovery

5890-21 (6-8)
Saturated at 7 ft.

HS=2

5890-21 (14-16)
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1

1

SS

WOH

WOA

NR

7

8

3

4

12-

13.-

10-

5-

9-

14-

15-

2-

1-571

6-566

11-561

569

568

BOAEHOLE LOG 5890-22 (Overburden)

562

565

564

PROJECT: COLUMBUS Mc KINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK
SURVEY COORDINATES:

SURVEY DATUM:

Split Spoon (2 in. ID)
Weight Of Hammer
Weight of Rods
No Recovery

570

567

563

560

559

558

557

Z-
0 -1

C/
>

W-

SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION

DRILLING DATES: 4/16/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected hn the Sample
Jar Head Space (ppm)

5890-22 (6-8) Sample Submitted for
Laboratory Analyses

FILL

Reddish brown coarse sand with some

gravel, damp.

Brown coarse sand with some gravel, damp

Brown silty sand with some gravel, wet.

LACUSTRINE DEPOSITS

Black silt, odor, wet.

Gray silty fine sand, wet.

Gray clayey silt, wet.

BOAEHOLE COMPLETED TO 12.0 FT. BGS.

MALCOLM PIANIE, INC.

I 0

a. o

5
E
.,/I!I/IIII

W

1 SS

2 SS

3 SS

4 SS

5 SS

5 SS

WOH

WOH

WOH

1

WOH

2

1

2

3

2

1

2

In

2

2

5

7

1

2

2

2

17

7

5

2

0.3

-

1.1

NA

0.3

1.4

1.3 0

3

4

3

-1

Z

7

12

OUST Total Oust Detected n the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

X

0 100
,/,/I1II/1l

'N'-VALUE
COMMENTS

5890-22 (0-2)

No Sample Recovery

5890-22 (6-8)
Saturated at 7 ft.

5890-22 (10-12)
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1

SS

WOH

WOR
NA

15-

12-

13-

14-

10-

11-

BOREHOLE LOG 5890-23 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

-S

7-

8-

9-

3-

4-

5-

Splt Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-571.7

2- 570.7

569.7

568.7

567.7

6- 566.7

560.7

559.7

558.7

562.7

561.7

565.7

564.7

Z-

2d
=Z
>

W-

563.7

557.7

SOIL
OESCRIPTION

CLIENT: COLUMBUS McKINNON CORPORATION
DRILLING DATES: 4/ 16/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 572.7 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-23 (4-6)

FILL

Brown silty coarse sand, dry.

---------------------

LACUSTRINE DEPOSITS
Light brown clayey silt, damp.

Aeddish brown and brown clayey silt
with some fine sand, damp.

Aeddish brown and brown silty fine
sand, damp.

Reddish brown silty sand, moist.

Reddish brown clayey silt, moist.

Gray silty fine sand, moist.

Gray silty fine sand grading to-

Gray silty sand, damp.

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIANIE. INC.

2
il 8

mJ

Sample Submitted for
Laboratory Analyses

E
11

.W

W

I*

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

i

1

2

2

2

2

3

1

3

4

3

4

1

2

3

1

tn

S

1

2

3

4

5

4

2

2

0.3

0.8

1.9

1.8

1.9

1.4 3

5

5

8
Z

6

5

7

*

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

X

0 100
I/tItIi/I//

'N'-VALUE

HS=0.5

COMMENTS

5890-23 (4-6)
HS-1.5

5890-23 (10-12)
Saturated at 10 ft.
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1

1

SS

WOH

WOR
NR

BOREHOLE LOG 5890-24 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

-S

-

11

12

13-

5-

6-

7-

8-

1-

2-

3-

4-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

568.6

567.6

566.6

565.6

572.6

571.6

570.6

569.6

9- 564.6

10-563.6

562.6

561.6

560.6

14-559.6

15·I558.6

Z-

Zd

>

Se
W-

SOIL
OESCAIPTION

CLIENT: COLUMBUS Mc KINNON CORPORATION

DRILLING DATES: 4/16/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 573.6 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-24 (4-6)

FILL

Dark brown sandy silt, damp.

LACUSTAINE DEPOSITS

Aeddish brown silty fine sand with some

clay, damp.

Reddish brown silty sand, damp.

Reddish brown and gray (mottled)
silty clay, damp.

Reddish brown and gray (mottled) silty
clay with some fine sand, damp.

Brown silty fine sand, very moist.

Reddish brown and brown (mottled) silty
fine sand, moist.

Reddish brown and brown (mottled) silty
fine sand, moist.

Gray silty fine sand with some clay, wet

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIRNIE. INC.

Sample Submitted for
Laboratory Analyses
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'N'-VALUE

HS=1.0

COMMENTS

5890-24 (4-6)

5890-24 (10-12)
Saturated at t2 ft.

OUST-0.01
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BOREHOLE LOG 5890-25 (Overburden)

PROJECT: COLUMBUS McKINNON COAPOAATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

14-

12-

13-

15-

5-

7-

8-

2-

3-

4-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

1- 573.1

Z-

2d

St
W-

571.1

570.1

569.1

6- 568.1

565.1

564.1

563.1

572.1

567.1

566.1

562.1

561.1

560.1

559.1

SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/ 17/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 574.1 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-38 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Brown silt with some clay and fine
sand, dry.

LACUSTRINE DEPOSITS

Brown sandy silt, damp.

Brown clayey silt, damp.

Reddish brown and brown (mottled)

clayey silt, damp.

Reddish brown and brown (mottled) silt
with fine sand, moist.

- Brown and gray (mottled) clayey silt, darril-

Brown and gray (mottled) silty sand,
moist.

Reddish brown and gray (mottled) silty
sand with some clay, wet.

BOAEHOLE COMPLETED TO 10.0 FT. B.G.S.

MALCOLM PIRNIE. INC.
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OUST Total Oust Detected in the

Work Zone (mg/m3)
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'N'-VALUE
COMMENTS

5890-25 (0-2)

5890-25 (4-6)

5890-25 (8-10)
Saturated at 9 ft.
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BOREHOLE LOG 5890-26 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY OATUM:

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

SOIL

OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/17/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572.8 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample OUST Total Oust Detected in the

Jar Head Space (ppm) ' Work Zone (mg/m3)

5890-26 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Brown coarse sand with some gravel, damp

Brown coarse sand with some gravel, damp

LACUSTRINE DEPOSITS
Aeddish brown and brown (mottled) clayey
silt with some sand, damp.

Reddish brown gray silty fine sand with
clay: staining, odor, moist.

Gray and brown clayey silt, moist.

Gray silty sand, moist.

Gray and brown (mottled) silty sand,
very moist.

Gray and brown silty fine sand, moist.

Gray silty sand, wet.

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIRNIE. INC.
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5890-26 (4-6)
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5890-26 (10-12)
Saturated at it ft.
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BOREHOLE LOG 5890-21 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

9

10

4-

6-=

7-

Split Spoon (2 kn. ID)
Weight of Hammer
Weight of Rods
No Recovery

Z-

2d
11 Z
>

S

1-569.2

2.Z568.2

3-I 567.2

566.2

565.2

564.2
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8.Z 562.2

11-559.2

12-
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15-
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557.2
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555.2

16.=554.2

553.2

SOIL
OESCAIPTION

FILL

Brown sand and gravel, damp.

CLIENT: COLUMBUS Mc KINNON CORPORATION

DAILLING DATES: 4/16/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 570.2 ft.AMSL

SYMBOLS AND'DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (gim)

5890-21 (6-8)

Aeddish brown coarse sand and gravel,
damp.

Brown coarse sand with some gravel,
sheen, wet.

LACUSTRINE DEPOSITS

Black Silt with some clay and some
fine sand, sheen, wet.

Gray silty sand, sheen, wet.

Gray clayey silt, wet.

Gray silt with some clay, some fine

sand, wet.

Gray and brown fine silt, runny, wet.

Gray and brown fine sand with silt and
clay, wet.

BOREHOLE COMPLETED TO 16.0 FT. B.G.S.

MALCOLM PIANIE. INC.
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x---x Penetration Resistance ('N' Blows/.5 ft.)
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'N'-VALUE
COMMENTS

No Sample Recovery

5890-21 (6-8)
Saturated at 7 ft.

HS=2

5890-21 (14-16)
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BOREHOLE LOG 5890-22 (Overburden)

PAOJECT: COLUMBUS McKINNON COAPORATION
PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SUAVEY OATUM:

-

SS Split Spoon (2 in. ID)
WOH Weight of Hammer
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NA No Recovery
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SOIL

DESCRIPTION

CLIENT: COLUMBUS McK INNON CORPORATION

DRILLING DATES: 4/16/90

DRILLING METHOD. 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-22 (6-8) Sample Submitted for
Laboratory Analyses

FILL

Reddish brown coarse sand with some
gravel, damp.

Brown coarse sand with some gravel, damp

Brown silty sand with some gravel, wet.

LACUSTRINE DEPOSITS

Black silt, odor, wet.

Gray silty fine sand, wet.

Gray clayey silt, wet.

BOREHOLE COMPLETED TO 12.0 FT. BGS.

MALCOLM PIANIE. INC.
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5890-22 (0-2)

No Sample Recovery

5890-22 (6-8)
Saturated at 7 ft.

5890-22 (10-12)
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BOREHOLE LOG 5890-23 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

14-

15-

12-

13-

10-

11-

9-

7-

8-

5-

6-

3-

4-

1-571.7

562.7

561.7
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2d
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S

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

2- 570.7

569.7

568.7

567.7

566.7

565.7

564.7

563.7

560.7

559.7

558.7

557.7

SOIL
OESCAIPTION

CLIENT; COLUMBUS McK INNON CORPORATION

DAILLING DATES: 4/16/90 -
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572.7 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

5890-23 (4-6)

FILL

Brown silty coarse sand, dry.

----

LACUSTRINE DEPOSITS

Light brown clayey silt, damp.

Reddish brown and brown clayey silt
with some fine sand, damp.

Reddish brown and brown silty fine
sand, damp.

Reddish brown silty sand, moist.

Reddish brown clayey silt, moist.

Gray silty fine sand, moist.

Gray silty fine sand grading to-

Gray silty sand, damp.

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIRNIE. INC.

Sample Submitted for
Laboratory Analyses
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COMMENTS

5890-23 (4-6)
HS=i.5

5890-23 (10-12)
Saturated at 10 ft.
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BOREHOLE LOG 5890-24 (Overburden)

PROJECT: COLUMBUS Mc KINNON COAPOAATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

-S

-

12-

13-

5-

6-

7-

8-

9-

3-

4-

2-

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-572.6

571.6

568.6

567.6

566.6

565.6

564.6

10-563.6

14-

15-

11-562.6

570.6

569.6

561.6

560.6

559.6

558.6

Z-

2d
=Z
>

St
W-

SOIL
DESCRIPTION

FILL .

Dark brown sandy silt, damp.

LACUSTRINE DEPOSITS

Reddish brown silty fine sand with some
clay, damp.

Reddi6h brown and gray (mottled) silty
clay with some fine sand, damp.

5 SS

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/16/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 573.6 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-24 (4-6)

Reddish brown silty sand, damp.

Reddish brown and gray (mottled)
silty clay, damp.

Brown silty fine sand, very moist.

Reddish brown and brown (mottled) silty
fine sand, moist.

Aeddish brown and brown (mottled) silty
fine sand, moist.

Gray silty fine sand with some clay, wet

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIANIE, INC.

Sample Submitted for
Laboratory Analyses
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'N'-VALUE

HS=1.0

COMMENTS

5890-24 (4-6)

5890-24 (10-12)
Saturated at 12 ft.

OUST=0.01
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BOREHOLE LOG 5890-25 (Overburden)

PAOJECT: COLUMBUS McKINNON CORPORATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SURVEY OATUM:

9
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2-

1-573.1

565.1

564.1
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561.1

571.1

570.1

Split Spoon (2 in. ID)
Welght of Hammer
Weight of Rods
No Recovery

Z-

2d

>

W-

572.1

569.1

568.1

567.1

566.1

560.1

559.1

SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION

DRILLING DATES: 4/17/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 574.1 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected jn the Sample
Jar Head Space (ppm)

5890-38 (4-6)

FILL

Brown silt with some clay and fine
sand, dry.

LACUSTRINE DEPOSITS

Brown sandy silt, damp.

Brown clayey silt, damp.

Aeddish brown and brown (mottled)
clayey silt, damp.

Reddish brown and brown (mottled) silt
with fine sand, moist.

- Brown and gray (mottled) clayey silt, danril_

Brown and gray (mottled) silty sand,
moist.

Reddish brown and gray (mottled) silty
sand with some clay, wet.

BOREHOLE COMPLETED TO 10.0 FT. B.G.S.

MALCOLM PIRNIE, INC.

Sample Submitted for
Laboratory Analyses
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'N'-VALUE
COMMENTS

5890-25 (0-2)

5890-25 (4-6)

5890-25 (8-10)
Saturated at 9 ft.
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BOREHOLE LOG 5890-26 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

9-

7-

8-

5-

2-

3-

4-

569.8

568.8

563.8

Z-

2d

>

W-

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-571.8

570.8

567.8

6- 566.8

565.8

564.8

562.8

11-561.8

560.8

559.8

558.8

557.8

SOIL
DESCRIPTION

CLIENT: COLUMBUS McK INNON COAPOAAT ION

DRILLING DATES: 4/17/90

DRILLING METHOD. 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 572.8 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-26 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Brown coarse sand with some gravel, damp

Brown coarse sand with some gravel, damp

LACUSTRINE DEPOSITS

Reddish brown and brown (mottled) clayey
silt with some sand, damp.

Aeddish brown gray silty fine sand with
clay; staining, odor, moist.

Gray and brown clayey silt, moist.

Gray silty sand, moist.

Gray and brown (mottled) silty sand,
very nioist.

Gray and brown silty fine sand, moist.

Gray silty sand, wet.

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIRNIE. INC.
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0
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'N'-VALUE
COMMENTS

5890-26 (0-2)

5890-26 (4-6)
HS=20

5890-26 (10-12)
Saturated at li ft.
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BOREHOLE LOG 5890-27 (Overburden)

PAOJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES.

SURVEY OATUM:

12-

13-

10-

9-

6-

7-

8-

5-

3-

4-

2-

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-570.8

569.8

568.8

567.8

566.8

565.8

564.8

563.8

562.8

561.8

11-560.8

559.8

558.8

557.8

556.8

Z-

2d

>
W *

SOIL
DESCRIPTION

CLIENT: COLUMBUS MEKINNON CORPORATION
DRILLING DATES: 4/17/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 571.8 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-38 (4-6)

FILL

Dark brown and reddish brown coarse

sand and gravel, damp.

Dark brown and reddish brown coarse

sand and gravel with some cement
fragments, damp.

Dark brown and reddish brown coarse

sand and gravel with some cement
fragments, moist.

Reddish brown coarse sand with gravel,
-0, moist.

LACUSTRINE DEPOSITS

Gray clayey silt with some fine sand, wet

BOREHOLE COMPLETED TO 8.0 FT. B.G.S.

MALCOLM PIANIE. INC.

Sample Submitted for
Laboratory Analyses

0
.·4

E 8

E
11,

'1

E

1 SS

2 SS

3 SS

4 SS

2

1

i

4

13

4

1

2

1

1

4

3

In

i

8

12

7

%

0.5

-

0.2

0.1

0.9

20

5

it

2

LU

3

Z

X

*

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0

'N'-VALUE

X

COMMENTS

5890-27 (0-2)

poor recovery

5890-27 (6-8)

Saturated at 7 ft.
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1

1

1

1

1

1

1
SS

WOH

WOA

NA

5-

15-

12-

13-

1-

BOREHOLE LOG 5890-28 (Overburden)

PROJECT: COLUMBUS McKINNON COAPOAATION
PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SUAVEY OATUM:

9-

7-

8-

6-

2-

3-

4-

Z-

2d

3*
Se
UJ-

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

569.8

568.8

567.8

566.8

565.8

564.8

563.8

562.8

561.8

10-560.8

it-559.8

558.8

557.8

14- 556.8

555.8

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION
DAILLING DATES: 4/17/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 570.8 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-28 (4-6)

FILL

Dark brown sand with some gravel, damp.

Dark brown coarse sand with some

gravel, damp.

Dark brown coarse sand with gravel and
brick fragments, damp.

Brown coarse sand with gravel, sheen, we

Brown coarse sand and gravel, wet.

LACUSTRINE DEPOSITS

Gray clayey silt, wet.

Gray silty sand, wet.

Gray clayey silt, wet.

Gray silty sand, wet.

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIRNIE. INC.

Sample Submitted for
Laboratory Analyses

u

il 8

0

i SS

2 SS

3 SS

4 SS

5 SS

6 SS

WOH

WOH

WOH

i

1

i

2

1

1

2

1

1

1

i

3

2

0

1

i

2

1

6

3

10

U

S
En

8
a:

-

0.5

0.2

0.6

0.4

1.9

1.9 0

3

3

2

9

Z

4

X

i

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 , 'OP
'N'-VALUE

COMMENTS

5890-28 CO-2)

5890-28 (4-6)

Saturated at 7 ft.

5890-28 (10-12)
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1

1

1

1

1
SS

WOH

WOR
NR

-S

-

9

10

15-

12-

13-

6-

7-

8Z

5-

1-

2-

3-

4-

BOREHOLE LOG 5890-29 (Overburden)

570.1

569.1

568.1

567.1

Z-

0 -1

>

W-

11-560.1

559.1

558.1

14-557.1

562.1

561.1

PROJECT: COLUMBUS McKINNON COAPOAATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SUAVEY OATUM:

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

566.1

565.1

564.1

563.1

556.1

SOIL

OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/17/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SUAFACE ELEVATION: 571.1 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

5890-29 (4-6)

FILL

Reddish brown coarse sand with some blac

cinders, slag, and gravel, damp.

Reddish brown coarse sand with some

gravel, moist.

Reddish brown coarse sand, wet.

---------

LACUSTRINE DEPOSITS

Black silty fine sand, odor, wet.

Gray silty fine sand, wet.

Gray silt, some clay, some fine sand, wet

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIANIE. INC.

Sample Submitted for
Laboratory Analyses

Z
= 8

k%
41 11

- lilli.

W

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

WOH

1

2

i

1

3

2

1

1

i

WOH

3

3

3

2

1

1

1

1

i

to

>.

S

12

7

7

7

1.1

0.4

0.4

1.3

1.7

1.8

5

3

1

Z

14

5

2

*

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
I/IIt1II1Il

'N'-VALUE

X

COMMENTS

5890-29 (4-6)

Saturated at 5 ft.

5890-29 (6-8)

5890-29 (8-10)

5890-29 (10-12)

OUST.0.01 mg/m3
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1

SS

WOH

WOA

NR

BOREHOLE LOG 5890-30 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK

SURVEY COORDINATES:

SURVEY DATUM.

2-

3-

4-

8-

Split Spoon (2 ln. ID)
Weight of Hammer
Weight of Rods
No Recovery

6- 566.2

it-561.2

14-

15-

12-

13-

9-

toi

7-

5-

1-571.2

560.2

559.2

570.2

569.2

568.2

567.2

565.2

564.2

563.2

562.2

558.2

557.2

Z-

OJ

3*
St
W-

SOIL

DESCRIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION
DRILLING DATES: 4/17/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572.2 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

5890-30 (4-6)

FILL

Reddish brown coarse sand with some

gravel, damp.

Reddish brown coarse sand with some
gravel, damp.

LACUSTRINE DEPOSITS

Dark brown silty clay, damp.

Brown clayey silt, damp.

Gray and brown clayey silt, some black
staining, damp.

Gray clayey silt grading to-

Gray silty sand, damp.

Gray clayey silt with some fine sand, wet

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIANIE. INC.

Sample Submitted for
Laboratory Analyses

2

h
,I

ll,

1 SS

2 SS

3 SS

4 SS

5 SS
j

6 SS

WW

WS

ii

1

1

2

3

i

1

1

1

2

1

1

2

1

1

1

1

1

1

WOH

i

m

2

2

3

2

-

1.2

0.15

1.4

1.7

0.8

1.6 2

3

2

2

-1

Z

5

i

1

X

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

X

'N'-VALUE
COMMENTS

5890-30 (4-6)

5890-30 (6-8)

5890-32 CIO-12)

Saturated at 10 ft.
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1

SS
WOH

WOR
NA

.G

BOREHOLE LOG SB90-31 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK

SURVEY COORDINATES:

SURVEY OATUM:

6

7

8

9

to

11

12-

13-

5-

2-

3-

4-

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-572.4

571.4

570.4

569.4

568.4

567.4

566.4

565.4

564.4

563.4

562.4

561.4

560.4

14.I 559.4

15-558.4

MALCOLM

Z-

2d

3 +
W-

SOIL

OESCAIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION
DRILLING DATES: 4/17/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 573.4 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-31 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Brown coarse sand with some gravel, damp.Brown coarse sand with some gravel, metal,
and ceramics present, damp. 'lifililih
LACUSTRINE DEPOSITS

Light brown and reddish brown clayey
silt, damp.

Reddish brown clayey silt, damp.

Gray silty fine sand, damp.

Gray and brown (mottled) clayey silt witt
fine sand, moist.

Gray and brown (mottled) fine sand, wet.

BOREHOLE COMPLETED TO 10.0 FT. B.G.S.

PIRNIE. INC.

Z
if 8

a. a.
*Z
0.

1 SS

2 SS

3 SS

4 SS

5 SS

1

2

3

3

2

2

4

2

e

tr,

S
.

4

7

3

3

i

2

1

5

4

4

3

5

0.4

0.9

i.8

2.0

1.4 6

Z

7

10

3

5

X

x---x Penetration Resistance ('N' Blows/.5 ft.)

OUST Total Oust Detected in the
Work Zone (mg/m3)

X

0 100
,11/1IlltIl

'N'-VALUE
COMMENTS

5890-31 (4-6)

5890-31 (8-10)

Saturated at 9.5 ft.
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SS

WOH

WOR
NA

0S

BOREHOLE LOG 5890-32 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SUAVEY DATUM:

12-

13-

14-

7-

8-

9-

5-

6-

2-

3-

4-

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-573.2

572.2

571.2

570.2

569.2

568.2

567.2

566.2

565.2

loz 564.2

15-

11-563.2

562.2

561.2

560.2

559.2

Z-

2d
*Z
>

St
UJ -

SOIL
DESCRIPTION

LACUSTRINE DEPOSITS

Brown sandy silt, damp.

CLIENT: COLUMBUS McKINNON CORPORATION
DRILLING DATES: 4/17/90
DRILLING METHOD. 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.2 ft. AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-32 (4-6)

Brown sand, damp.

- Light brown clayey silt with some fine
sand, damp.

Light brown clayey silt with sand, damp.

Gray silt with clay, staining, damp.

Gray and brown (mottled) silty fine
sand with some clay, damp.

Brown and gray (mottled) silty fine
sand, very moist.

Light brown and gray (mottled) silty
sand, wet.

Gray clayey sand, wet.

BOAEHOLE COMPLETED TO 12.0 FT. 8.G.S.

MALCOLM PIANIE, INC.

il 8

=J

Sample Submitted for

Laboratory Analyses

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

Z*
U) (n

1

2

2

1

1

4

3

4

1

3

4

4

2

4

3

3

tn

m

2

11

11

9

1

1

1

1

-

0.3

1.4

2.0

2.0

1.5

2.0

7

7

2

22

4

7

1

Z

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resstance ('N' Blows/.5 ft.)

>t

X

)1

X

0 100
I/11//1I1/I

'N'-VALUE

k

COMMENTS

5890-32 (4-6)
HS=20

5890-32 CIO-12)

Saturated at 10 ft.
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SS

WOH

WOA

NR

W..

6Z

15-

16-

7

8-

9-

10-

2-

1-573.6

*571.6

4-570.6

5-

11-563.6

12-

13-

14-

561.6

17-Z 557.6

567.6

566.6

565.6

564.6

569.6

560.6

Z-

2d

>

St
W-

BOREHOLE LOG 5890-33 (Overburden)

PROJECT: COLUMBUS MCKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SUAVEY COORDINATES:

SURVEY DATUM.

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

572.6

568.6

562.6

559.6

558.6

SOIL

OESCAIPTION

CLIENT: COLUMBUS McK INNON COAPOAATION
DRILLING DATES: 4/18/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 574.6 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-33 (4-6)

FILL

Black cinders and sand, damp.

Brown coarse sand with some angular
gravel, moist.

----------------

LACUSTRINE DEPOSITS

Gray and brown (mottled) silty clay,
odor, moist.

Gray and brown (mottled) silty clay,
odor, moist.

Gray and brown (mottled) silty fine
sand, odor, moist.

Brown clayey silt, wet.

Gray silt with fine sand, odor, wet.

Gray fine sand with silt and clay, wet.

Gray silty fine sand, wet.

Gray silty fine sand, wet.

MALCOLM PIANIE. INC.

Sample Submitted for
Laboratory Analyses

2
E 8

0

E

UW

ZE

i SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

8 SS

9 SS

WOH

WOH

WOH

WOH

WOH

1

2

i

1

2

1

i

2

1

1

3

1

5

4

5

1

1

1

2

to

3

4

3

1

2

i

1

1

0.9

0.4

1.6

1.8

1.7

1.2

1.3

1.8

2.0

0

3

3

2

2

9

Z

7

2

k

X

4

k

X

OUST Total Oust Oetected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

>l

0
I/1/111I ,lot

'N'-VALUE
COMMENTS

5890-33 (4-6)
HS=25-30

5890-33 (6-8)
HS=45

HS=4

HS=25

Saturated at 10 ft.

HS=5

HS=12

HS=12
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1

1
SS

WOH

WOA
NR

22

23

BOREHOLE LOG 5890-33 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK

SURVEY COORDINATES:

SURVEY OATUM:

34-

18-

19-

Split Spoon (2 n. ID)
Weight of Hammer
Weight of Rods
No Recovery

556.6

555.6

20-554.6

21-553.6

24-

29-

32-

33-

30-

31-

25-

26-

27-

28-

544.6

543.6

552.6

551.6

550.6

549.6

548.6

547.6

546.6

545.6

542.6

541.6

540.6

Z-

2d

>

51**

SOIL
OESCAIPTION

Dark gray coarse sand, wet.

CLIENT: COLUMBUS McKINNON CORPORATION
DRILLING DATES: 4/ 18/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.6 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (pom)

5890-33 (4-6) Sample Submitted for
Laboratory Analyses

Gray coarse (running) sand, some silt,
wet.

BOREHOLE COMPLETED TO 22.0 FT. B.G.S.

MALCOLM PIANIE, INC.

u

il ES

UW

9 SS

10 SS

11 SS

WOH

1

2

2

WOH

1

1

2

U,

W

1.3

0.9

0.9

-

2

3

Z

OUST Total Dust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100

'N'-VALUE

HS=4

COMMENTS

5890-33 (20-22)
HS=0
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SS

WOH

WOR
NA

zS

0S

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

12-

7-

8-

3-

4-

5-

BOREHOLE LOG 5890-34 (Overburden)

6-

9-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

1-573.2

2-572.2

571.2

570.2

569.2

568.2

Z-

>

W-

567.2

566.2

565.2

10-564.2

11-563.2

562.2

13-561.2

14-560.2

15-559.2

SOIL

OESCAIPTION

5890-34 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Reddish brown silty sand with some
gravel, damp.

Reddish brown silty sand with some

- gravel, damp.
 Red brick and other rock fragments,

LACUSTAINE DEPOSITS

Brown silt with clay and fine sand,

Dark brown silty sand, damp.

Brown and gray (mottled) clayey silt
with some sand, damp.

Gray and brown (mottled) silty fine sand
with some clay, damp.

Gray silty fine sand, moist.

Brown and gray (mottled) silt with some
fine sand, odor, moist.

Gray and brown silty fine sand, wet.

Gray clayey silt grading to-

gray silty clay, wet.

Gray sandy silt, wet.

MALCOLM PIANIE. INC.

dal®

damp.

il 8

i SS

i

WOH

2

1

CLIENT: COLUMBUS McKINNON COAPOAATION
DRILLING DATES: 4/19/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 574.2 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (Dpm)

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

8 SS

UW

i

2

3

2

WOH

WOH

WOH

1

1

2

3

1

2

2

2

2

6

3

5

7

3

3

4

6

6

1

6

3

1.4

0.6

0.7

1.5

1.6

1.6

1.9

1.4

-

0

2

5

5

4

8

7

Z

7

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

X

X

X

X

0 100
I'llI/I/I/I

'N'-VALUE
COMMENTS

5890-34 (4-6)

HS=35

5890-35 (8-tO)
HS=175

5890-35 (10-12)
HS=8

Saturated at 10 ft.

HS=12

HS=30
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SS

WOH

WOR
NR

BOREHOLE LOG 5890-34 (Overburden)

PROJECT: COLUMBUS McKINNON COAPOAATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

XS

22

23

16

17

18

19

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

558.2

557.2

556.2

555.2

20- 554.2

21-553.2

24- 550.2

25-

27 -

28-

552.2

551.2

549.2

26- 548.2

29-

30-

547.2

546.2

545.2

544.2

Z-

2d
= El
>

S

SOIL
DESCRIPTION

Gray (running) sand, wet.

Gray silty sand, wet.

CLIENT: COLUMBUS Mc KINNON COAPOAATION
DRILLING DATES: 4/19/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.2 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (pom)

5890-34 (4-6) Sample Submitted for

Laboratory Analyses

BOREHOLE COMPLETED TO 18.0 FT. B.G.S.

MALCOLM PIRNIE. INC.

2
il 8

caw

8 SS

9 SS

U

to

WOH

WOH

WOH

1

WOH

WOH

1

2

4.

1.4

1.7

Z

0

1

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

1[

0 100
11''ll,/''I

'N'-VALUE
COMMENTS

HS<i

5890-34 (t6-18)
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SS

WOH

WOR

NA

IS

°S

10

11

13-

14-

15-

12-

3-

4-

9-

6-

5-

7-

8-

1-571.7

2-570.7

562.7

561.7

569.7

568.7

567.7

566.7

565.7

564.7

563.7

560.7

559.7

558.7

557.7

Z-

0-1

5E
>

Se
W-

BOREHOLE LOG 5890-35 (Overburden)

PAOJECT: COLUMBUS Mc KINNON COAPOAATION

PAOJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK
SURVEY COORDINATES:

SURVEY OATUM:

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/18/90

DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572.7 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

5890-35 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Reddish brown coarse sand, damp.

Black sand with some cinder and

gravel, damp.

Aeddish brown silt with some sand and

wood, damp.

Brown silty sand with gravel, dry.

Black silt with gravel, oily, very moist

Brown sandy gravel with oily sheen, damp

LACUSTRINE DEPOSITS

Brown silty fine sand, damp.

Gray clayey silt with fine sand,
very moist.

Gray clayey silt with fine sand, wet.

BOREHOLE COMPLETED TO 14.0 FT. 8.G.S.

MALCOLM PIRNIE. INC.
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OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resbstance ('N' Blows/.5 ft.)

X

'N'-VALUE
COMMENTS

5890-35 (4-6)

5890-35 (6-8)

5890-35 (8-10)

Saturated at 12 ft.

5890-35 (12-14)
Blind Duplicate:
5890 35 (20-22)
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BOREHOLE LOG 5890-36 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY OATUM:

12-

9-

10-

11-

13-

14-

15-

5-

6-

7-

8-

3-

4-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

Z-

2d
=Z

W-

1-571.5

2-570.5

569.5

568.5

567.5

563.5

562.5

561.5

560.5

566.5

565.5

564.5

559.5

558.5

557.5

SOIL
OESCAIPTION

FILL

Brown coarse sand, damp.

CLIENT: COLUMBUS McKINNON CORPORATION

DAILLING DATES: 4/18/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572.5 ft. AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-36 (4-6)

Aeddish brown coarse sand, some (small)
gravel, some·cinder, "organic" odor, dam

Reddish brown coarse sand, "organic"
odor, damp.

Reddish brown coarse sand, damp.

LACUSTRINE DEPOSITS

Black silt, very moist.

Gray clayey silt, dry.

Black sandy silt, moist.

Gray silty fine sand, sulfur-like odor,
moist.

Gray and black clayey silt, moist.

Gray silty fine sand with some clay, wet

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIANIE. INC.

Sample Submitted for
Laboratory Analyses
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x---x Penetration Resistance ('N' Blows/.5 ft.)
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'N'-VALUE
COMMENTS

5890-36 (4-6)

5890-36 (6-8)

HS=7

5890-36 (10-12)

HS=1
Saturated at 11 ft.
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BOREHOLE LOG 5890-37 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

9-

10-

3-

4-

5-

7-

Split Spoon (2 in. ID)
Weght of Hammer
Weight of Rods
No Recovery

1--573.1

572.1

571.1

570.1

569.1

568.1

567.1

8·-566.1

565.1

564.1

11-563.1

12-

13-

15-

17-

562.1

561.1

560.1

559.1

558.1

557.1

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION
DRILLING DATES: 4/ 19/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.1 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-34 (4-6)

FILL

Black cinders, damp.
Reddish brown coarse sand, damp.
Black silt with some clay, dry.
Brown silt with clay, dry.

Dark brown coarse sand, dry.

Aed and brown coarse sand, very moist.

Red and brown coarse sand, moist.

LACUSTRINE DEPOSITS

Gray silt with clay, staining, moist.

Gray sand, very moist.

-- Brown and gray (mottled) clayey silt
with fine sand, staining, very moist.

Gray silt with some fine sand and
clay, damp.

Gray silt with some fine sand and
clay, very moist.

Gray fine sand with silt, wet.

BOREHOLE COMPLETED TO 16.0 FT. B.G.S.

MALCOLM PIANIE, INC.

Sample. Submitted for
Laboratory Analyses
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Work Zone (mg/m3)

x---x Penetratjon Resistance ('N' Blows/.5 ft.)
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L/,1,",1,/'

'N'-VALUE

X

COMMENTS

5890-37 (0-2)

5890-37 (4-6) .

5890-37 (6-8)
HS=100

Blind Field Blank
5890-37 (26-28)

HS=70

HS=7

HS=5

Saturated at 12 ft.

5890-37 (14-16)
Blind Field Ouplkate
5890-37 (20-22)
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BOREHOLE LOG 5890-38 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PAOJECI NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK

SURVEY COORDINATES:

SURVEY OATUM:

15-

12-

13-

9

10-

11-

5-

6-

7-

8-

2-

3-

4-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

1-573.2

572.2

571.2

570.2

Z-

2d

>

Se
W-

569.2

568.2

567.2

566.2

565.2

564.2

563.2

562.2

561.2

14-560.2

559.2

SOIL

DESCRIPTION

CLIENT: COLUMBUS McKINNON CORPORATION
DRILLING DATES: 4/19/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.2 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

5690-38 (4-6)

FILL

Dark brown and black cinders and

sand, dry.

-- Dark brown sand, dry.

Dark brown silty sand with some gravel,
dry.

Red coarse sand with gravel, very moist.

Red coarse sand and gravel, moist.

------------------

LACUSTAINE DEPOSITS

Dark reddish brown and dark brown

7 (mottled) silty clay, moist.
 Light brown and reddish brown (mottled)

clayey silt with fine sand, moist.

Reddish brown and dark brown, (mottled)
silty clay with some fine sand, damp.

Gray silty fine sand, very moist.

BOREHOLE COMPLETED TO 12.0 FT. B.G.S.

MALCOLM PIANIE, INC.
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Laboratory Analyses
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'N'-VALUE
COMMENTS

5890-38 (0-2)

5890-38 (4-6)

Poor recovery

5890-38 (10-12)
Saturated at it ft.
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BOREHOLE LOG 5890-39 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

12-

10-

9-

5-

2-

3-

4-

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-574.2

573.2

572.2

571.2

570.2

6- 569.2

568.2

567.2

566.2

565.2

564.2

563.2

562.2

561.2

560.2

SOIL
OESCAIPTION

CLIENT: COLUMBUS McK INNON CORPORATION

DRILLING DATES: 8/23/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 575.2 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

5890-39 (4-6)

FILL

Brown silty sand with some gravel and
slag, dry.

Reddish brown silty sand with some
gravel, dry.

Reddish brown silty sand with some
gravel, dry.

----------

LACUSTRINE DEPOSITS

Dark brown clayey silt with sand, dry.

Light brown silty fine sand, dry.

Light brown silty fine sand, v. moist.

Light brown silty fine sand, wet.

BOREHOLE COMPLETED TO 12.0 FT. BGS

MALCOLM PIRNIE. INC.

Sample Submitted for
Laboratory Analyses
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x---x Penetration Resistance ('N' Blows/.5 ft.)
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11,11,11 1-1 I

'N'-VALUE

HS=0.5

COMMENTS

5890-39 (4-6)

Split sample
with NYSOEC

5890-39 (10-12)
Saturated at 10 ft.

OUST=.012 mg/m3

SHEET 1 OF 1
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BOREHOLE LOG 5890-40 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK
SURVEY COORDINATES:

SURVEY OATUM:

5-

3-

4-

Split Spoon (2 ln. ID)
Weight of Hammer
Weight of Rods
No Recovery

1-573.5

2-572.5

571.5

570.5

569.5

6- 568.5

567.5

566.5

565.5

10-564.5

11-

12-

13-

563.5

562.5

561.5

560.5

559.5

Z-
0 -1

- 0

>

St
W-

SOIL
DESCRIPTION

CLIENT: COLUMBUS McK INNON COAPOAATION
DRILLING DATES: 8/22/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 574.5 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Oetected in the Sample
Jar Head Space (ppm)

5890-40 (4-6)

FILL

Brown silt with sand and angular
gravel, dry.

- Bright blue massive material of. unknown
composition, dry.

Gray silty sand with slag, glass and
gravel, dry.

Brown silt with some clay and trace
sand, dry.

Black silt, dry.

LACUSTRINE DEPOSITS

Reddish brown and brown (mottled)
clayey silt with sand, damp.

Light brown silty sand, damp.

Gray silty clay with sand, damp.

Light brown silty sand, damp.

Dark gray clayey silt with some
sand, moist.

Gray silt with sand as laminae
(.025' thick), wet.

BOREHOLE COMPLETED TO 14.0 FT. BGS

MALCOLM PIANIE, INC.

Sample Submitted for
Laboratory Analyses
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'N'-VALUE

HS=2

HS=4

COMMENTS

5890-40 (4-6)
HS=200

Split sample
with NYSDEC

HS=3.5

HS=6

HS=10

5890-40 (12-14)
HS<1

Saturated at 12 ft.
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BOREHOLE LOG 5890-41 (Overburden)

PROJECT: COLUMBUS Mc KINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK

SURVEY COORDINATES.

SURVEY OATUM:

IS
t9

3-

4-

5-

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

572.2

571.2

568.2

567.2

10-563.2

liz562.2

14-559.2

15- 558.2

SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON COAPORATION

DRILLING DATES: 8/22/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 573.2 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-41 (4-6)

FILL

Gray and brown silt, dry.
-L Reddish brown silt with sand and

slag, dry.

Gray and reddish brown silt with some

clay, sand, cobbles, and glass, dry.

Gray and reddish brown silt with some
clay, sand, cobbles, glass, and

slag, dry.

Brown silt with sand, dry.

Gray and brown silt, dry.

Yellow brick, dry.

LACUSTRINE DEPOSITS

Black silt, dry.
Black silt, solvent odor, wet.

Black silt, solvent odor, wet.

Gray silt with clay and sand as laminae,

no odor, wet.

BOREHOLE COMPLETED TO 14.0 FT. BGS

MALCOLM PIANIE, INC.

Sample Submitted for
Laboratory Analyses
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Work Zone (mg/m3)

x---x Penetraton Resjstance ('N' Blows/.5 ft.)
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/1IlllIII/I

'N'-VALUE

X

COMMENTS

5890-41 (4-6)

HS=50

5890-41 (8-10)
HS=50-100

HS=200

5890-41 (12-14)
HS<1

OUST=.005 mg/•3
Saturated at 12 ft.
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BOREHOLE LOG 5890-42 (Overburden)
e

PROJECT: COLUMBUS Mc KINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

9-

5-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

1-570

2- 569

6.I 565

568

567

566

564

563

562

561

560

559

558

557

556

Z-

2d
=Z
>
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SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON COAPORATION
DRILLING DATES: 8/24/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 571.0 ft.AMSL

SYMBOLS ANO DEFINITIONS

HS Total VOC Oetected in the Sample
Jar Head Space (pom)

5890-42 (4-6)

FILL

Brown silty sand and gravel, dry.

Aeddish brown sand with slag, damp.

Reddish brown silt sith slag, dry.

Reddish brown silt with slag, dry.

Aeddish brown silty fine sand with
metal filings, damp.

------------------

LACUSTRINE DEPOSITS

Brown silty clay grading to light brown
silty sand, damp.

Gray clayey silt grading to gray silty
fine sand, wet.

BOREHOLE COMPLETED TO 12.0 FT. BGS

MALCOLM PIRNIE. INC.

2

Sample Submitted for

Laboratory Analyses
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OUST Total Dust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

X

'N'-VALUE
COMMENTS

5890-42 (0-2)
Split with NYSDEC

5890-42 (4-6)

Blind Ouplicate
for VOCS:

5890-42 (20-22)

5890-42 (10-12)
OUST=.01 mg/m)
Saturated at 10 ft.

Blind Duplicate also:
5890-42 (20-22)
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BOAEHOLE LOG 5890-43 (Overburden)

PAOJECT: COLUMBUS McKINNON COAPOAATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

rs
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14-
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12-

13-

9-

10-

5-

7-

8-

1-574.1

568.1

567.1

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

573.1

572.1

571.1

Z-

2d

3*
W-

570.1

6.I 569.1

566.1

565.1

11-564.1

563.1

562.1

561.1

560.1

SOIL
OESCAIPTION

2

CLIENT: COLUMBUS Mc KINNON COAPOAATION
DRILLING DATES: 8/23/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 575.1 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-43 (4-6)

Organic matter, leaves, dry.

FILL

7 Cement, dry.
 Reddish brown silty fine sand, dry.

Aeddish brown and black silty sand
with slag, glass, and gravel, dry.

Aeddish brown and black silty sand with
gravel, slag, and metal filings, damp.

Reddish brown and black silty sand with
gravel, slag, and metal filings, damp.

---------

LACUSTAINE DEPOSITS

Dark brown clayey silt, damp.
- Light brown and reddish brown silty

fine sand, damp.

Brown silty fine sand, moist.

Gray clayey silt with sand, wet.

BOREHOLE COMPLETED TO 14.0 FT. BGS

MALCOLM PIRNIE. INC.

Sample Submitted for
Laboratory Analyses
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1.3

1.0

0.7

1.4

0.8

1.9 9

8

T
Z

19

14

16

12

6

X

X

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

t

0 100
11,/,",0,/1

'N'-VALUE
COMMENTS

5890-43 (0-2)
HS=1

5890-43 (4-6)
Split with NYSDEC

5890-43 (12-14)

Saturated at 12 ft.
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1

1

1

l

1

1

SS

WOH

WOR
NR

°1

7-

8-

15-

13-

14-

12-

9-

6-

5-

3-

4-

1-574.5

2- 573.5

572.5

571.5

570.5

569.5

568.5

567.5

566.5

10-565.5

11-564.5

563.5

562.5

561.5

560.5

Z-

2d
11 Z
>

St
W-

BOREHOLE LOG 5890-44 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY OATUM:

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 8/23/90
DAILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 575.5 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

5890-44 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Aeddish brown and black silty fine sand
with slag, glass, and metal filings, dry

Reddish brown sandy silt, dry.

Reddish brown sandy silt, dry.

----

LACUSTAINE DEPOSITS

-, Reddish brown clayey silt with sand, dry.
L Gray and brown clayey silt with fine

sand, tight, some roots present, damp.

Gray and reddish brown silty fine
sand, some roots present, damp.

Gray silt with fine sand, moist.

Gray and brown silty fine sand,. wet.

BOREHOLE COMPLETED TO 12.0 FT. BGS

MALCOLM PIRNIE, INC.

E 8

Illih

5
II

W

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

2

2

3

5

3

4

6

7

1

1

2

4

1

3

2

3

1

2

11

12

6

-

E

0.6

1.8

0.4

0.6

1.2

1.7 5

3

10

5

-1

1

Z

23

3

)4

X

X

OUST Total Dust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
I/I/11/,11I

'N'-VALUE
COMMENTS

5890-44 CO-2)

HS=2

5890-44 (4-6)
HS=i

Split with NYSDEC

5890-44 (10-12)
Saturated at 10 ft.
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1

1

1

1

1

1

SS

WOH

WOR
NR

IS
ai..
Og

9

10

14-

15-

12-

13-

BOREHOLE LOG 5890-45 (Overburden)

PROJECT: COLUMBUS McKINNON COAPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SUAVEY OATUM:

7-

8-

5-

6-

1-

2-

3-

4-

563.8

562.8

574.8

573.8

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

572.8

571.8

561.8

560.8

570.8

569.8

568.8

567.8

566.8

565.8

11-564.8

Z-

2d
te Z
>

St
W-

SOIL

DESCRIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION
DRILLING DATES: 8/23/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 575.8 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-45 (4-6) Sample Submitted for
Laboratory Analyses

FILL

7 Black silt, dry.
L Reddish brown silty fine sand with

gravel and glass, dry.

Reddish brown and black silty sand
with metal filings, dry.

Aeddish brown and black silty sand with
slag and metal filings, dry.

Aeddish brown and black silty sand with
slag and metal filings, dry.

LACUSTRINE DEPOSITS

Gray clayey silt with fine sand, dry.

Light brown silty sand, dry.

Brown and reddish brown gray clayey
silt with fine sand, damp.

Gray silty fine sand, moist.

Gray clayey silt with some fine sand,
moist.

Gray clayey silt with sand as laminae,
wet.

BOREHOLE COMPLETED TO 14.0 FT. BGS

MALCOLM PIRNIE, INC.

u

il 8

mJ

I

lili'

1,

I

'W

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

4

3

3

4

5

6

6

1

6

5

7

9

5

6

6

7

2

2

3

4

2

2

3

3

5

1.1

1.2

1.4

1.6

0.6

0.6

1.4

6

4

i2

12

12

5

-1

Z

6 X

i

X

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
I11I1IIIi1J

'N'-VALUE
COMMENTS

5890-45 (0-2)

81 ind Ouplkate:
5890-45 (20-22)

HS=2

5890-45 (4-6)

HS=1

HS=i

5890-45 (12-14)
Saturated at 12 ft.

SHEET 1 OF 1



l

1

l

1

1

1

1

SS

WOH

WOR

NR

2-

BOREHOLE LOG 5890-46 (Overburden)

PROJECT: COLUMBUS McKINNON COAPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY OATUM:

zS

0S

3-

4-

5-

6-

10-

12-

13-

14-

15-

7-

8-

9-

Sp lit Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

1-574.3

Z-

2d
=:
>

W -

572.3

571.3

570.3

569.3

568.3

567.3

566.3

565.3

11-564.3

563.3

562.3

561.3

560.3

573.3

SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON CORPORATION
DRILLING DATES: 8/23/90

DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 575.3 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-46 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Black and reddish brown sandy silt with
slag and gravel, dry.

Aeddish brown and black silty sand with
slag, gravel, wood, and red brick, dry.

Reddish brown and black silty sand with
slag, glass, wood, and red brick, dry.

No Recovery

-

LACUSTRINE DEPOSITS
Dark brown and reddish brown (mottled)

silty clay with fine sand, roots, damp.

-- Light brown silty fine sand, damp.

Gray and brown sandy silt with clay
grading to light brown silty sand, moist.
Red staining

Gray silt with some very fine sand, wet.

Gray silt with sand as laminae, wet.

BOREHOLE COMPLETED TO 14.0 FT. BGS

MALCOLM PIANIE. INC.

5

illillill,

lifillit.

2

mJ

G'W

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

2

5

6

7

3

4

4

4

5

5

4

3

2

3

1

i

2

7

10

9

f

In

2

7

2

5

5

10

i3

6

0.9

1.0

0.7

NA

1.7

1.4

1.7

Z

9

23

8

4

it

9

i7

*

i

X

X

4

OUST Total Oust Oetected jn the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

'N'-VALUE
COMMENTS

5890-46 (0-2)

5890-46 (4-6)

Split with NYSDEC

5890-46 (12-14)

OUST=.009 mg/m3
Saturated at 12 ft.

SHEET 1 OF 1



1

1

1

1

SS

WOH

WOR

NA

BOREHOLE LOG 5890-47 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-61-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

IS
ti..

12-

13-

6

7

8

9-

10-

5-

3-

4-

2-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

1-574.3

Z-

2d

>

mS

573.3

572.3

571.3

570.3

569.3

568.3

567.3

566.3

565.3

11-564.3

563.3

562.3

14-561.3

15-560.3

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 8/24/90
DRILLING METHOD: 3.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 575.3 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Oetected in the Sample
Jar Head Space (ppm)

5890-47 (4-6)

FILL

Brown silt with metal filings, leaves,
and wood, dry.

Reddish brown silt with clay, sand, and
organic matter, dry.

Aeddish brown silt with clay, sand,
slag, gravel, and metal filings, dry.

Black weathered shale fragments, damp.

LACUSTRINE DEPOSITS

Orange and dark brown clayey silt,
tight, damp.

Orange and dark brown clayey silt,
tight, damp.

Light brown and reddish brown silty
sand, damp. Red staining

Light brown silty fine sand with
clay, wet.

BOREHOLE COMPLETED TO 14.0 FT. BGS

MALCOLM PIRNIE. INC.

Sample Submitted for
Laboratory Analyses

Z
X0
a.

0

ill//

S

i SS

2 SS

3 SS

, 4 SS

.W

/Z

5 SS

6 SS

3

5

4

6

3

7

9

7

2

i

2

5

4

3

4

2

3

tn

5

4

2

2

-

0.5

0.5

0.4

1.2

1.0

1.3

0

cr

9

6

7

16

3

Z

6

X

)t

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0
I/t1tt1I , {02

'N'-VALUE
COMMENTS

5890-47(0-2)

5890-47 (4-6)

5890-47 CIO-12)

OUST=.009 mg/m3
Saturated at 10 ft.
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1

1

SS

WOH

WOR

NR

-S

12-

13-

14-

2

3

4

15-

9-

7-

8-

5-

6-

1-573

569

567

566

565

10-564

11-563

559

572

571

570

568

562

561

560

Z-

2d

>

W-

BOREHOLE LOG 5890-48 (Overburden)

PROJECT: COLUMBUS Mc KINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES:

SURVEY DATUM:

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON COAPORATION
DRILLING DATES: 8/24/90
DRILLING METHOD: 3.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.0 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

5890-48 (4-6) Sample Submitted for
Laboratory Analyses

FILL

Brown silt with some sand, leaves, dry.

Reddish brown and light brown sand with
glass and leaves, dry.

Aeddish brown and light brown sand with
--1 glass and leaves, dry.

L Black weathered shale fragments; damp.
LACUSTRINE DEPOSITS

Light brown clayey silt, tight, damp.

Roots, damp.

- Light brown silty sand, dry.

Brown silty fine sand with clay, damp.

Dark brown and reddish brown clayey
silt, moist.

Light brown silty sand, wet.

BOREHOLE COMPLETED TO 10.0 FT. BGS

MALCOLM PIRNIE, INC.

Z
il 8
=J
0

1 1,

1 SS

2 SS

3 SS

4 SS

5 SS

ew

zr_

Wf

5 Bi

6

10

10

11

1

7

6

5

3

3

5

7

3

2

1

2

I.

tr)

2

2

1

i

-

0.4

0.8

0.9

1.1

1.4

8

Z

3

13

20

3 X

X

X

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100
I111/1//1/I

'N'-VALUE
COMMENTS

5890-48 (0-2)

5890-48 (4-6)

5890-48 (8- 10)
Saturated at 9 ft.

SHEET 1 OF i
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1

SS

WOH

WOR

NA

.G

13-

14-

15-

16-

11-

12-

10-

BOREHOLE LOG MW-10 (Overburden)
PROJECT: COLUMBUS Mc KINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES: 101.6N 74.435E

SUAVEY OATUM:

2-

3-

4--

5-

6-

7-

8-

9-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods

No Recovery

Z-

2d

3*
W-

1-571.23

570.23

569.23

568.23

567.23

566.23

565.23

564.23

563.23

562.23

561.23

560.23

559.23

558.23

557.23

556.23

SOIL
DESCRIPTION

FILL

Brown coarse sand with angular gravel,
damp.

Z

mJ

CLIENT: COLUMBUS McK INNON CORPORATION

DRILLING DATES: 4/25/90-4/26/90
DRILLING METHOD: 4.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 572.23 ft.AMSL

SYMBOLS AND DEFINITIONS
HS Total VOC Detected in the Sample

Jar Head Space (ppm)

MWiD-(4-6)

Brick

Brown coarse sand with cement fragments,
damp.

Brown sand and silt, wet.

LACUSTRINE DEPOSITS

Gray sandy silt, staining, wet.

Gray silty fine sand, wet.

- Gray silty fine sand with some
clay, wet.

Gray sandy silt, wet.

Gray silty sand, wet.

Gray clayey silt, wet.

Gray silt with sand as interbedded
laminae (.02-.05' thick), wet.

Gray sandy silt with sand as interbedded
laminae (.03-.05' thick), wet.

MALCOLM PIANIE, INC.

Sample Submitted for
Laboratory Analyses

'1111/111

1*

UW

Zr

W

1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

8 SS

WOH

WOH

WOH

WOH

i

WOH

1

WOH

WOH

2

3

2

WOH

WOH

3

1

1

WOH

1

1

3

4

4

5

1

4

9

8

m

100

-

1.1

NA

0.3

1.1

1.4

1.6

1.5

2.0 0

5

1

3

8

13

Z

x---x Penetration Resistance ('N' Blows/.5 ft.)

)i

OUST Total Oust Detected in the

Work Zone (mg/m3)

, top
'N'-VALUE

COMMENTS

MWiD-(0-2)
HS=.5

Blows: 100/3"

Orilled through to 4'

MWiD- (4-6)

Blind duplicate:
MWiD (36-38)

MWiD- (6-8)
Saturated at 6 ft.

OUST=.032 mg/m3

SHEET 1 OF 2



1

SS
WOH

WOR
NR

E:

-

PROJECT: COLUMBUS Mc KINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YOAK
SURVEY COORDINATES: 101.6N 74.435E

SURVEY OATUM:

27-

28-

29-

BOREHOLE LOG MW-10 (Overburden)

30-

31-

32-

20

21

22

23

24

25-

26-

17-

18-

19-

Z-

2d
11 Z
>

S

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

555.23

554.23

553.23

552.23

551.23

550.23

549.23

548.23

547.23

546.23

545.23

SOIL
DESCRIPTION

CLIENT: COLUMBUS McKINNON CORPORATION
DRILLING DATES: 4/25/90-4/26/90
DRILLING METHOD: 4.25-inch ID HSA
LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 572.23 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

MWiD-(4-6) Sample Submitted for
Laboratory Analyses

Gray sand with some silt, wet.

Gray sand (coarsening with depth), wet.

Gray (running) sand, wet.

As above.

As above.

As above.

Gray subangular gravel (.03-05' diameter) ILIZ
wet.

0'·0
544.23 7 TILL

\ Gray clayey silt with rounded gravel,
\ damp.

543.23 L As above.

542.23

541.23

540.23

As above.

MALCOLM PIANIE, INC.

0

0.01

':00.,
0:00

0'·0

0 00

0 60

0 60
./'Al

Z
il 8

mJ

9 SS

10 SS

11 SS

12 SS

13 SS

14 SS

15 SS

16 SS

.LU

Z3
0

6

8

8

6

5

29

110

68

2

2

4

3

1

i9

10

7

4

2

i

6

WOH

2

4

4

WOH

WOH

i

5

1

2

4

9

to

(n

U

2.0

1.9

2.0

2.0

0.8

2.0

1.4

2.0

6

6

6

Z

3

29

16

139

i

OUST Total Oust Detected in the
Work Zone (mg/m3)

X---x Penetration Resistance ('N' Blows/.5 ft.)

X

k

0 100
//i1I1,I//l

'N'-VALUE

*

COMMENTS

OUST=.015 mg/m3

MW 10- ( 18-20)

OUST=.016 mg/m3

3- Split Spoon

SHEET 2 OF 2



1

1

9

10

11-

12-

BOREHOLE LOG MW-20 (Overburden)

PROJECT: COLUMBUS McK INNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES: 104.83N 194.265E

SURVEY DATUM:

SS Split Spoon (2 in. ID)
WOH Weight of Hammer
WOR Weight of Rods
NR No Recovery

13-

14-

15-

16-

4-

5-

1- 573.57

572.57

Z-

2d

>

W-

3-571.57

570.57

569.57

6- 568.57

7- 567.57

566.57

565.57

564.57

563.57

562.57

561.57

560.57

559.57

558.57

SOIL
OESCAIPTION

SYMBOLS ANO DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

MW20- (4-6) Sample Submitted for
Laboratory Analyses

FILL

Reddish brown coarse sand, damp.

Black cinders with reddish brown silt

and sand and fine gravel. Some metallic
items (chains) present, damp.

Reddish brown coarse sand with silt,
some gravel, some chains, damp.

Reddish brown coarse sand with silt,
some gravel, some chains, damp.

LACUSTRINE DEPOSITS

Reddish brown silty clay, tight, dry.

Gray silty sand, moist, grading to-

Gray sandy silt, damp.

Gray silty sand, moist.

- Gray silt with clay and sand asinter-
bedded laminae.

Gray sandy silt with sand as interbedded
laminae (.05' thick), wet.

Gray sandy silt with sand as interbedded
laminae (.1-.15' thick), wet.

MALCOLM PIRNIE, INC.

2
il 8

5

=

1 SS

EZ
a U'

2 SS

WOH

WOH

4

4

CLIENT: COLUMBUS McKINNON CORPORATION

DRILLING DATES: 4/23/90-4/24/90

DRILLING METHOD: 4.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.57 ft.AMSL

3 SS

4 SS

5 SS

6 SS

7 SS

8 SS
2

i

1

1

1

1

3

2

3

4

I.

8

6

4

4

10

4

8

2

2

to

17

12

5

3

4

15

0.6

0.7

0.6

1.6

1.8

1.7

2.0

2.0

Z

27

2

2

5

4

12

10

7

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

1

0 100
1/''ll,/,/1

'N'-VALUE

>i

COMMENTS

MW20- (0-2)

HS-1

MW20- (4-6)
HS=1.5

MW20- (6-8)
OUST=.029 mg/m3

Saturated at 12 ft.

OUST=.0238 mg/m3

SHEET 1 OF 3



SS

WOH
WOR

NR

E:.
-

7

18

19

20

21

22

23

24

25

26-

BOREHOLE LOG MW-20 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SUAVEY COORDINATES: 104.83N 194.265E

SURVEY DATUM:

32-

28-

29-

30-

31-

27-

Z-

2d

St
UJ -

Split Spoon (2 in. IO)
Weight of Hammer
Weight of Rods
No Recovery

557.57

556.57

555.57

554.57

553.57

552.57

551.57

550.57

549.57

548.57

547.57

546.57

545.57

544.57

543.57

542.57

SOIL

OESCAIPTION

CLIENT: COLUMBUS McKINNON CORPORATION
DRILLING DATES: 4/23/90-4/24/90
DRILLING METHOD: 4.25-inch ID HSA
LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.57 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (gpm)

MW20- (4-6)

Gray sandy silt with sand as interbedded
laminae, (up to .2' thick), wet.

As above.

Gray silty sand, wet.

Gray (running) sand, wet.

As above.

Gray (running) sand, with some small
(.01-.02') gastropods (turriculate shape)
wet.

Gray (running) sand, sharp contact with-
small rounded gravel, damp.

TILL

Brown clay with some rounded gravel, dam9·s
Reddish brown clayey silt with some sma 14'0 0'1
(.01') rounded gravel, damp. O.:00

0 00.
, 00:'
0 60

MALCOLM PIRNIE, INC.

Z
I 0
a. o

(0

Sample Submitted for
Laboratory Analyses

9 SS

10 SS

11 SS

12 SS

13 SS

14 SS

15 SS

16 SS

UW

§%

1

8

9

11

1

3

9

13

3

1

6

6

2

2

4

3

1

2

5

3

WOH

WOH

WOH

WOH

WOA

1

3

4

1

1

WOH

1

-

0

cr

2.0

2.0

2.0

2.0

2.0

2.0

1.8

1.3

6

Z

0

13

17

12

7

4

*

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetraton Resistance ('N' Blows/.5 ft.)

?11''I''I '02
'N'-VALUE

k

COMMENTS

OUST=.0237 mg/m3

OUST=.023 mg/m3

OUST=. 022 mg/m3
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1

1

SS

WOH

WOR

NR

36

37

38

39

40

41

42

43-

44-

45-

46-

47-

48-

BOREHOLE LOG MW-20 (Overburden)

PROJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES: 104.83N 194.265E

SURVEY DATUM:

rS

33-

34-

35-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

541.57

540.57

539.57

538.57

537.57

536.57

535.57

534.57

533.57

532.57

531.57

530.57

529.57

528.57

527.57

526.57

Z-

2d

>
WU

As above.

As above.

SOIL
OESCAIPTION

CLIENT: COLUMBUS Mc KINNON COAPORATION

DRILLING DATES: 4/23/90-4/24/90

DRILLING METHOD: 4.25-inch ID HSA

LOGGED/CHECKED BY: JCS

SURFACE ELEVATION: 574.57 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected ln the Sample
Jar Head Space (ppm)

MW20- (4-6) Sample Submitted for

Laboratory Analyses

BOREHOLE COMPLETED TO 36.0 FT. B.G.S.

REFER TO WELL CONSTRUCTION LOG

FOR WELL INSTALLATION DETAILS

MALCOLM PIRNIE, INC.

Z

mJ

V. . OV.

0 60

0 00

0.:00
':00:'
0 00
,:00:'
0 00
':00:'
0.' 00
'00,

'OW

Z r

4S

a tn

17 SS

U

3

6

10

12

2.0

Z

16

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 1001,1,/,I''ll
'N'-VALUE

X

COMMENTS

3" Split Spoon

SHEET 3 OF 3



1

1

1

1

1

SS

WOH

WOA

NR

i-

3-

4--

5-

6-

7-

BOREHOLE LOG MW-3 (Overburden)

PAOJECT: COLUMBUS McKINNON CORPORATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES: 451.465N -31.245E

SUAVEY OATUM:

IS

15

16-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods
No Recovery

575.72

574.72

573.72

572.72

571.72

570.72

569.72

8- 568.72

Z-

2d

>

St
W-

BLACKTOP

SOIL
DESCRIPTION

FILL

Gravel, dry.
Brown sand and gravel, dry.

Gravel, damp.

LACUSTAINE DEPOSITS

Brown and gray (mottled)

- Brown and gray (mottled)

CLIENT: COLUMBUS McK INNON CORPORATION

DRILLING DATES: 4/30/90
DRILLING METHOD: 4.25-inch ID HSA
LOGGED/CHECKED BY: JCS
SURFACE ELEVATION: 576.72 ft.AMSL

SYMBOLS ANO DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

MW20- (4-6) Sample Submitted for
Laboratory Analyses

sandy clay,

silty clay,

Brown and reddish brown (mottled) silty
clay, damp.

Brown and reddish brown (mottled) silty
sand, damp.

Brown and reddish brown (mottled) clayey
silt with fine sand, damp.

Brown and reddish brown (mottled) silty
fine sand, wet.

Reddish brown silty fine sand, very
moist.

Reddish brown and light brownish gray
(mottled) silty fine sand, wet.

9- 567.72 Aeddish brown and light brownish gray
I (mottled) silty fine sand with clay, wet

loz 566.72 Reddish brown and light brown (mottled)
_ silty fine sand, wet.

- - Reddish brown and light brown (mottled)

11-565.72 - clayey fine sand, wet.
Reddish brown and light brown (mottled)

- silty fine sand, wet.Z Reddish brown and light brown (mottled)12-564.72

L Reddishfbrownastityefine sand, wet,
13·I 563.72 L Gray clayey silt with sand as inter-

- bedded laminae (.05-.1' thickness), wet.

14.I 562.72 As above.

561.72

560.72

MALCOLM PIRNIE. INC.

damr

damp

/0
a-O

,

E
1 SS

2 SS

3 SS

4 SS

5 SS

6 SS

7 SS

8 SS

.W

WOH

2

2

2

2

2

3

3

5

5

3

4

4

4

6

7

6

5

2

5

3

5

6

3

2

1

3

E

0.9

1.7

1.6

1.4

1.6

1.8

2.0

1.9 3

4

8

8

8

13

3

-1

Z

19

*

OUST Total Oust Detected in the
Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

*

2

0 100
1,"''ll,/,1

'N'-VALUE
COMMENTS

Augered through
.5' blacktop-
unable to collect
split-spoon sample.

MW3- (4-6)

Saturated at 5.5 ft.

SHEET 1 OF 2



1

1

1

1

1

1

1

1

SS

WOH

WOA

NR

BOREHOLE LOG MW-3 (Overburden)

PAOJECT: COLUMBUS McKINNON COAPOAATION

PROJECT NO.: 1332-01-1

LOCATION: TONAWANDA, NEW YORK

SURVEY COORDINATES: 451.465N -31.245E

SURVEY OATUM:

IS
E:
Of

23

24

25-

26-

27 -

28-

29-

30-

31-

21-

22-

32-

17-

18-

19-

20-

Split Spoon (2 in. ID)
Weight of Hammer
Weight of Rods

No Recovery

Z-

0 -1

CW
>

St
W-

559.72

558.72

557.72

556.72

555.72

554.72

553.72

552.72

551.72

550.72

549.72

548.72

547.72

546.72

545.72

544.72

SOIL
OESCAIPTION

CLIENT: COLUMBUS McKINNON COAPOAATION

DRILLING DATES: 4/30/90

DRILLING METHOD: 4.25-inch ID HSA

LOGGED/CHECKED BY. JCS

SURFACE ELEVATION: 576.72 ft.AMSL

SYMBOLS AND DEFINITIONS

HS Total VOC Detected in the Sample
Jar Head Space (ppm)

MW20- (4-6) Sample Submitted for
Laboratory Analyses

Gray clayey silt with many 1nterbedded
sand laminae (.05-1' thick), wet.

As above.

Gray (running) sand, wet.

- Gray (running) sand with silt as inter-
bedded laminae (.005' thick), wet.

As above.

*-- Light reddish brown clayey silt, wet.

Light reddish brown and gray (mottled)
clay, some subrounded gravel, plastic,
very moist.

As above.

As above.

BOREHOLE COMPLETED TO 30.0 FT. B.G.S.

REFER TO WELL CONSTRUCTION LOG

FOR WELL INSTALLATION DETAILS

MALCOLM PIANIE. INC.

2
if g
SE -J
0

WW

I 1/
J .

9 SS

10 SS

11 SS

12 SS

13 SS

14 SS

15 SS

In

WOH

WOH

WOH

WOH

WOH

WOH

1

1

WOH

WOH

1

1

1

WOH

1

WOH

1

2

2

5

WOR

WOH

1

3

1

3

4

3

2.0

2.0

1.6

1.4

2.0

2.0

2.0 0

4

i

Z

1

1

>l

OUST Total Oust Detected in the

Work Zone (mg/m3)

x---x Penetration Resistance ('N' Blows/.5 ft.)

0 100

'N'-VALUE
COMMENTS

OUST=.008 mg/m3

OUST=.013 mg/m3

SHEET 2 OF 2



Ul
.A

a.

S
40
0Z

3

9

6

CLIENT

PROJECT

LOCATION

CONTRACTOR 'RULA.L / d
METHOD SOIL +96)) dvU

OF

BORING : ROCK

1

2

0

*

8

/0

Shoot Ni.-of

H Nd

t)

/1

,3

15

I4

14

Z

a.
Ul

0

4

3

2

Z
1

2

3
3

Wo H

CO

Z

2-
3

K,O H
Z

2

3
3

0

m

I.-.ril

Colutinbus Me K,nn oc 6,0.
Co/u m bus McK, nner-,1. Cd, O .

Tone wanda . RY

br,11„ 00 '
5-}e .r, Auqek

Ul

0
Ut

13/.
/1.

69

h-

f 1.

k

6

A-

6U

Sz

JOB NO. Zi32nzz-£51 FIELD BOREHOLE LOG

LOGGED BY OF<4*

CORE DIA.

SAMPLE DESCRIPTION: Color, T.xturi Cle..Ille.ilon,

Compaotn•„/Con.litiney. Moisture Condition.

Weathe,ing/F,actu,ing. Inoluslons, Odo, .Ele.

Rete.r *6 MU,-, D Bare.hoje Zoo ter
dey r. p h<D-).r -#D x Bect · -/

Fill - . 9 - Ard uj A

8 nq, i kir
. 1 Re cy ond

1.5

Sind S

*a vt ts ; A ar-n 0

Hawn en nAL , i U.)<-+

. 8 & r/4' 1 | .' IA,2.

66/n, r. j od dr , s Ab en ,

Cre„ c.taley 5, 1+ w, -+f:4 .6nnt +Ine fC)-A 0 1/1) e

Sta, ni3 p rese„+ 40
1.4 6 riv r laie 4 41/t

ExsnAe -ft ne.' :*21#d 3 w ed j 6-ta,n,/
p yue Al .

As a-6due . vt,et

1,Li 6 reg S.A)J

Inter her. s ( 1 r *n I n thickniz

Re-*r to 7.Je '1 CAAM+ruct,An 2-9
WE A In st . 1/ IA +,an he+at jr.

BOREHOLE NO. /41 W - /3

STARTED ,0.0  4/4 * n 90
zd

FINISHED 2 r M 954>P 1, fo
ELEVATIONS: DATUM

NOTES: Boring .Tooling and Somplin,
Procidu,00 .Water Less and Gain

Drilling •nd Tos:Ing Equipmont .Ele.

CAL+-Glkij

buct ' ..0 51- 13 /-13

Dr, 1/er indics 41,04 he
in en(nan'--t<,R a- W PA *e
unit.

D u 92 . OJ-D- n,5 j 'n 3

Au»,ed to 16 ft..

*MRAM

1



Ul

S
40
M Z

0

¥Uu A
1

2

3

Ill mil.I-': I.'-I.. ./i-:.i--Ill

CLIENT 66/11„7 6,/ r N\t K , A ACA (16ep .
PROat, Colurnbus 1vlc- K,+1462 00'f)'
LOCATION 740*And Q NV

,

CONTRACTOR c/jl/0 2)r, //,  610.
METHOD SOIL Ad ) )6 4 Ste,4 Aaae.2OF

BORING : ROCK

0

.0

0

Ul
96

Z

ul

0

20

arl

_aa

23

1

4
4

25

..AL_1

Sheel N&.____of

wof

7

7

B
9

0

m

Ul

0
UU

1.9 -

16

.5

Cn l-

/,2

C-

/d

0.

1.1

JOB NO. /33400/, 5/ FIELD BOREHOLE LOG

LOGGED BY CE-Bs,6, *rhs

CORE DIA.

SAMPLE DESCRIPTION: Coloi, T•*turi Cl••sillo.tion,

Compae:nes,/Con.litiney. Molituri Condition.

Wiathering/Fraoturing. Inolusloni, Odo, ,Ele.

g, fen rn W- / A 557ehd/<>

-fAr A/snv' Ap-116*r\ +71 IRC> 0+

.4

.'

·3 Grel s, ,+ vi r-+A
Of j. 1 C kn a.7

-5 (Irre/4 (nih n,ng 1

tend ,0+tr6eds
-#h,r. Lnt.55 . w et.
Gand 1:,fl-

Ar€ 4 3 11 + u,€ +

64>el lyunn,<24 dand, u,cr .

.5 (2:,ey ( runn,ne Gand (84 .
J.

Refer
Woil

260
»1

(,ti),n).a) wn.fi
A'il| And Jir,ynprz/Afri) 3 uiet.

G ,/4 e laye., -s,}+ m ,-th 5 d rn f , 6 fr 1 1

(•4- ho c'S>-. ) rau,61/J Q rave ) 1 we-+ 4

40 W el) r Anst ruc. 0,0, L 6,
1,-1+A ll Ati d A AO+A.h.

BOREHOLE NO. »7 W -/2

STARTED _252- m -*L 1. 90
FINISHED /alib I 446 '. 90
ELEVATIONS: DATUM

NOTES: Borins .T••lins Ind Somplin.
Procidu,Ii .Wa:, LIII and Gain

Drilling ond Tooling Equlpmont .El•.

Z)u.5-0 2 , OP 6 „17 )"' 3 1-

-Du- s + -L- .. Ck' 3 n 3) M 3

-TH-L at 0-7.3.Adl

PIRNIE

1



681

C.

S
40
0 Z

3

6

HNu

tl
0.

CLIENT 0(Jumhus Mc K,A *idd COR.P.

PROJECT Oolurnbus MO<,ARad

LOCATION 70 A R mAND A , «9
CONTRACTOR Bo·Ffo./0 br,ij. nj Cb .
METHOD SOIL Ht© //6 •O 57*rn »LOF
BORING : ROCK

9

1

5

9

/6

. f

It

L3

)4

I5

l 4

Shool Ni.____0/

S

t
U1

0

8

6

2

2

1

2-

2-

1

4

2

1

Wil *

1

1/VU N
WO 11

1

D
0

go

2

Z.

2

2

lu

5 0
0
661

1-1

7.-

*d
El Z

==

JOB NO. /33.20///5/

LOGGED BYTZ&A; Ar) 6

CORE DIA.

SAMPLE DESCRIPTION: Color, Texture Classilloation,

Compaoln•50/Conilitinoy, Molituri Condition.

Weathe,Ing/Friolu,ing. Inclusion•, Odor ,Ela.

Refer . -10 Kare-h6 k Log (MUO·, 2 D)
A jr dpsor,pt, d,wl *O 6 422 57-

F, 1- 1, 4 - C,nderf , firt RJ Ora V (L L
r An me. mar-*1 V nia 1& t

1

0- C - (1 re v candy s; 4 ola u

V · rAA 'St , .1

O.5 - Gre y (kiyey 6,1,-, 4,3 ht, +710,4-.

M - Ar€q adndY &,It; v. rno,=st ·
SU *le: .1. 4-C , A, ,5 /

FIELD BOREHOLE LOG

0,6 (* r.cj/ ,pwnd) 4 , )tx vue + .
OlA 6,(€1 51 1 + Co,+K inter 62*l

4 9/Ev scu,J (- S e.,) in -th,tkneoo
W et P

fi< n.nAve_

2,0 - As (Lbdve

Reter -ri WC H Co n rt rMCh (ff- Le 9 »r
Uve. / / -z M .i 4 a // n -h c A d.e-lu < 1 J

BOREHOLE NO. M W - 2-5

STARTED 925 R u *45 " 90
FINISHED *)35* M 4/65 1, PO
ELEVATIONS: DATUM

NOTES: Boring .Tooling •nd SampliR,
Procidurii .Wal., Lose and G•In

Drilling and Toiling Equlpmont ,Etc.

aotura;kd Mn cl, 0 ovi
0* G. 9 60 +

V

Du 44 * . 0 2 4 n,9 1 n.-3
-Dur,n q Wtf
/AS'to| 84)*A

1



1

W
-1

0 Z

HNu

ie

=r-- .- --

CLIENT Col u rn bas Mc.K, 4 AJ dd CO A P.

PROJECT (11/ U m bus Me /6,VAJ61(2 (br,0.
LOCATION Tone 40-nota . Ry

,

CONTRACTOR .jiuffi)6 br. I).ng Go·
METHOD soiL #-6 / 10 0 s *pr'./ Ak1311OF

BORING : ROCK

0

6

0

29

Z

26

4

3

;it

29

3

7-
JO

1

20

3

0

0

m

3

Sh..1 N6.-ol -

11'l

Ul

0
Ul

%

/d
SZ

==

JOB NO. 32 0///5/ FIELD BOREHOLE LOG

- 2-I

LOGGED BY' CE 6*4, Ar/e

CORE DIA.

SAMPLE DESCRIPTION: Color, Texture Clae•lfloation,

Compaotn•*/Conilitiney. Molitu,0 Condition.

Weathe,Ing/Fraoluring. Incluslons, Odo, ,Etc.

le fer- 40 nw -lib *trtho) e Zoo
-¥\F Oe :sr-r,p-hdn f tn 84 ket. J

L L - Arey <sandv n rt . we+ .
.9 - Arrey <sard' 1 r un,Ln ; nict.

(411 4 5,B r,d -1 runn,nJ 1 wej-.

2,0 - (3sT*-4 60 4 I fur,n,<1. , w)<.t

10,-fer +b Y/p H rrui v*,uct/6-h L. 9 -Ar
-rn«441(,A 17* . 2)6 4.1_5.-/

BOREHOLE NO. /1,7 W

STARTED /00  M 54 4 ll 90
FINISHED 3 2P M*h 4/ 1, 90
ELEVATIONS: DATUM

NOTES: Boring .T••:Ing •nd Samplin,
P,oooduris .Wator Loss and C•In

Drilling nd Toiling Equlpmen: .Ele.

EL .+- '0 234 mq hy, 3 

bust r . 925'6 "3 i'3

Ta p 6-6 t -
r .0-9. WB h

Dus t -- .0 29.73 /*3

duC,Aq we'll

i Ast duzha h .

PIRNIE
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1332-01-1151

APPENDIX 85

WELL CONSTRUCTION DIAGRAMS



STICK-UP TOP OF

PROTECTIVE CASING:
2-06 ft.

STICK-UP RISER PIPE: 6 78 H.

DEPTH BOTTOM

OF SAND PACK: /5.5

lin

MONITORING WELL CONSTRUCTION LOG

PROJECT,(JUMAUS MChinno/) LOCATION, -EnaWando,
PROJECT No., /3320// BORING: MW-/5
GROUND ELEV.1.94/• 7 / DATE: */2 7/90
FIELD GEOLOGIST: -J: <Sc,4,* r/e-

ELEV. OF TOP OF

PROTECTIVE CASING:573 17,t. AMSL
EL EV OF TOP OF
RISE4 PIPE: 573,4 9 fl. AMSL

GROUND SURFACE ELEV.

DEPTH BOTTOM OF

SURFACE CASING: ft.

/K-

DEPTH TOP OF GROUT _
INVASION BARRIER: ft. L

DEPTH TOP OF SEAL:  ft. 
DEPTH TOP OF dqiSECONDARY SAND PACK : - ".

DEPTH TOP OF

PRIMARY SAND PACK, 4 11.

DEPTH TOP OF SCREEN 5.2 ft. -

DEPTH BOTTOM

OF SCREEN:

DEPTH BOTTOM
OF SCREEN CAP:

DEPTH OF HOLE:

11Ir

IS.2.

IS·5

ft.

1 . i.1

mr 24

1.: - .:I

.-

Esi-Ir
-...

19 - ::1
13 - il

ft. Tlill'll/,3.
ft :

h. 1032:.1
1 L, 1
I,I
1< 1

3-J

\

\

\

j

NY DRI LLER: M ' Rets"'·un9
DRLUNG

METHOD: H./low Stern Auyr
DEVELOPMENT

METHOD, purn-p'AS-+ Bo-, 1,5

LOCKING COVER

WELL CAP

I.D. 1 LENGTH OF PROTECTIVE

CASING: 4-,Ack X 3 ft.

1/4" WEEP HOLE
TYPE OF SURFACE SEAL: ('emp n3-

I.D. OF SURFACE CASING: - fl.

TYPE OF SURFACE CASING:

RISER PIPE 1.0 0· /6 1/,
TYPE OF RISER PIPE:_tta,n /eg

s1ee!

BOREHOLE DIA.

TYPE OF BACKFILL:

TYPE OF BARRIER:

f'.

Cernent an&

SIu. r r7
-

TYPE OF SEAL: ne.ton,le
Pc/lets

TYPE OF SAND PACK:

TYPE OF SCREEN: .5-12 „1 less Slee I

SLOT SIZE R LENGTH:,£10*Ah2, t.

I.D. OF SCREEN: 0./6 f,.

BOREHOLE DIA.: ft.

TYPE OF SAND PACK:-£/ -Sar)6:

TYPE OF BACKFILL BELOW

OBSERVATION WELL: -



DEPTH TOP OF GROUT
INVASION BARRIER: - ft.

DEPTH TOP OF SEAL: /S, 9

DEPTH TOP OF
SECONDARY SAND PACK : - ".

DEPTH TOP OF
PRIMARY SAND PACK, /9. -7 lt.

DEPTH TOP OF SCREEN 61/'  ft.

\

\

MONITORING WELL CONSTRUCTION LOG

P ROJECT ,(Ohi n, Aus Mc /6 nno40CATION : 75Bawa-naci. wy

PROJECT NO., /3.3.20// BORING: MW- JI

GROUND ELEV.: 57.2, /5 DATE  464,/90 - ,%2 7/90
FIELD GEOLOGIST, LT GO-/6, .4/ /6

ELEV. OF TOP OF
PROTECTIVE CASING,5*<1/,t. AMSL
EL EV. OF TOP OF

RISER PIPE: 37*,O 7 ft. AMSL a-J

STICK-UP TOP OF

PROTECTIVE CASING: 6'.06
STICK-UP RISER PIPE. /, 9-2

ft.

GROUND SURFACE ELEV.

DEPTH BOTTOM OF

SURFACE CASING:

DEPTH BOTTOM
OF SCREEN: 26.1 ft.

DEPTH BOTTOM
OF SCREEN CAP: a.* ft.

DEPTH BOTTOM
OF SAND PACK: .27 ft.

DEPTH OF HOLE: J 1 ft

tri

fl.

1:;
1,-
.*1--

r.
1%

1:.

1..

-

-

-

-

-

-

-

-

-

-

12. ..
,

1 1 1
IDI

-

E,

33 i

1

\

\

DRILLER: *1, e/3-a/7-
DRILLING

METHOD: 6//ow Giem Ager
DEVELOPMENb
METHOD, / u rr, inl

LOCKING COVER

4 WELL CAP
I.D. 1 LENGTH OF PROTECTIVE
CASING:- 4,Ar.k 5- ft.

1/4" WEEP HOLE
A-TYPE OF SURFACE SEAL: -Lamfor

I.D. OF SURFACE CASING, - 8.

TYPE OF SURFACE CASING:

RISER PIPE I.D.

TYPE OF RISER PIPE:

BOREHOLE DIA.

TYPE OF BACKFILL:

TYPE OF BARRIER:

6./6

6./.61 ft.

Cement
Benion,te

5/u-r< 1

T Y PE OF SEAL: Ben-Dv te
Pe Ilets

TYPE OF SAND PACK: -

ft.

TYPE OF SCREEN: 5-la,A jess s+ed

SLOT SIZE 1 LENGTH:.00£XS ft,

1.0. OF SCREEN: 6.,6 f'.

BOREHOLE DIA.: 0.66 ft.

TYPE OF SAND PACK: 2k / San

TYPE OF BACKFILL BELOW

OBSERVATION WELL: -



MONITORING WELL CONSTRUCTION LOG

PROJECT,/0,7;A,ic Blt 1(In non LOCATION, loria wn nda , Ny DRILLER: +1 , Gers-tur-J
PROJECT NO.: /3 320/1 BORING: MIW-16 DRILLING He,)6 1 5 +e rn
GROUND ELEV.: 57-2.23 DATE:-4/15/90- 4/96 90 METHOD: Aus€-r
FIELD GEOLOGIST, J. Joh,er /e . , DEVELOPMENT

METHOD: Ba, /, n 9
J

ELEV. OF TOP OF
PROTECTIVE CASING595.0/ ft. AMSL
EL EV. OF TOP OF

RISER PIPE: 5 74.80

STICK-UP TOP OF a.98
PROTECTIVE CASING:

STICK-UP RISER PIPE:12,59,

n. AMSL

GROUND SURFACE ELEV.

DEPTH BOTTOM OF

SURFACE CASING:

DEPTH TOP OF GROUT

t NVASION BARRIER: - ft.

DEPTH TOP OF SEAL: 26.-1- n.

DEPTH TOP OF

SECONDARY SAND PACK:

DEPTH TOP OF

PRIMARY SAND PACK,
-

1l.

DEPTH TOP OF SCREEN 29.-* ft

*1.

ft.

L-

/K,

1

r-.

1:;

1::
1:,

1..
G

,

1:6
1 E·

Screen an 61 cap enclos ect
m 9 eotek +,le Sock

DEPTH BOTTOM
OF SCREEN: 31.* ft.

DEPTH BOTTOM
OF SCREEN CAP: 3/. 7 ft.

DEPTH BOTTOM
OF SAND PACK: 86.50Uot.
DEPTH OF HOLE: 32 ft.

11gr

\

1:,1

-

..

-..

- 1:8

--

-

D- 6.

E if
- .1

:

rr. 0-...

1 51 1
1 1

1/1
3_J

1-
4

LOCKING COVER

WELL CAP

I.D. A LENH OF PROTECTIVECASING: ,ncA x S ft.

1/4" WEEP HOLE
TYPE OF SURFACE SEAL: Cement

I.D. OF SURFACE CASING: - n.

TYPE OF SURFACE CASING:

RISER PIPE I.D. O-/6 fl.

TYPE OF RISER PIPE:.5,-6. 40
PVC-

BOREHOLE DIA. : 0.66 ft.

Cerner,+ a..d
TYPE OF BACKFILL:ben+08,+e

6/urry
TYPE OF BARRIER: .-

TYPE OF SEAL: Ber,+on, hz
Pe i / ets

TYPE OF SAND PACK:

PVC w.+h

TYPE OF SCREEN:gee/ext,/e sock
SLOT SIZE I LENGTH:4),9,S A Z f t.

I.D. OF SCREEN: 0.16 f'.

BOREHOLE DIA.: 0. 25 ft.

TYPE OF SAND PACK: /*Onc

TYPE OF BACKFILL BELOW

OBSERVATION WELL:



1

STICK-UP TOP OF

PROTECTIVE CASING: /' 91
STICK-UP RISER PIPE: /· 18

1

MONITORING WELL CONSTRUCTION LOG

P ROJECT: fl,hlmhas McK,nnon LOCATION,-Enowa ncla, MY DRILLER: M. Gerstu '13
PROJECT NO., / 3320 1 J BORING: M W- 25 DRILUNG

GROUND ELEV.: 54.35 DATE' 4/2 5,/ 90 METHOD: 46//64 5*n, Aser
FIELD GEOLOGIST: J. Je.h,0er/2 DEVELOPMENT

METHOD, PUmp,63 4 80' 1,>ly
ELEV. OF TOP OF

PROTECTIVE CASING•,11. AMSL
EL EV. OF TOP OF
RISER PIPE: 596./3 n, AMSL

GROUND SURFACE ELEV.

/02-

DEPTH BOTTOM OF
-

SURFACE CASING: ft.

\

\
\

\
\ 6

DEPTH TOP OF GROUT \ \
\

INVASION BARRIER: I

DEPTH TOP OF SEAL.0.1 +1. 1 l-DEPTH TOP OF -
SECONDARY SAND PACK: ".

DEPTH TOP OF 3 3 -;
PRIMARY SAND PACK: k :.1

1: 3,
DEPTH TOP OF SCREEN 9. 9 ft.

1:. ..1

1.: = 3

12 _ 6:1

r-:
DEPTH BOTTOM E. - H
OF SCREEN: 14.9 ft. 12////:>
DEPTH BOTTOM If:/.8
OF SCREEN CAP: /5 ft.

DEPTH BOTTOM

1+ 5-.. 1OF SAND PACK: / ft.

DEPTH OF HOLE: 16 1 L 1 1
1,1

11r \Lf_3

LOCKING COVER

WELL CAP
4- I.D. x LENGTH .OF PROTECTIVE

CASING: 4,nck * 3 ft.

1/4" WEEP HOLE

,= TYPE OF SURFACE SEAL: Cement

I.D. OF SURFACE CASING: - fl.

TYPE OF SURFACE CASING:

RISER PIPE I.D 0./6 ".
TYPE OF RISER PIPE: .«Stn „7 /esl

Steel

BOREHOLE DIA. O./4 ft.

Cement and
TYPE OF BACKFILL: benton' tf

5 luff 1
TYPE OF BARRIER: -

TYPE OF SEAL: Be nton, te-
Pellets

TYPE OF SAND PACK:

50,niess
TYPE OF SCREEN: .Steel

SLOT SIZE z LENGTH:.006 X /O U.

I.D. OF SCREEN: f,.

BOREHOLE DIA.: 0.66 ft.

TYPE OF SAND PACK: -4 1 sand

TYPE OF BACKFILL BELOW
OBSERVATION WELL:



MONITORING WELL CONSTRUCTION LOG

PROJECT, 00|u,nkus C inne,OCATION,Snawanda, r/Y
PROJECT NO.: 1 3320 it BORING: M W-2.I
GROUND ELEV.: 574. 69- DATE: 4 /14./ 90
FIELD GEOLOGIST: J. Schi fer/ c

ELEV. OF TOP OF
PROTECTIVE CASING076.5/,t. AMSL ,-
EL EV. OF TOP OF

RISER PIPE: 5 +6.45 It.AMSL L I
STICK-UP TOP OF

PROTECTIVE CASING: 1.94 ¥t. ...

STICK-UP RISER PIPE: /,88 H. -4

GROUND SURFACE ELEV. 
DEPTH BOTTOM OF

SURFACE CASING:

DEPTH TOP OF GROUT

INVASION BARRIER:

DEPTH TOP OF SEAL: 17.*

ft.

DEPTH TOP OF -
SECONDARY SAND PACK: ".

DEPTH TOP OF

PRIMARY SAND PACK: 20. -* lt.

DEPTH TOP OF SCREEN 22.1- fl.

DEPTH BOTTOM
OF SCREEN: 27.7 ft.

DEPTH BOTTOM
OF SCREEN CAP: 29 ft.

DEPTH BOTTOM
OF SAND PACK: 28

DEPTH OF HOLE:·28

11gir

It.

ft.

ft.

ft.

1

1

\

\

\

11
I. - ..1

1.. -

Ill - 21
13 - bl

ry-'
It:...

1

-J

f

DRILLER: M. Gerstuns
DINLLING

METHOD: Ho//ow 5*,rl Ager
DEVELOPMNT
METHOD, / l.,mp,r9

LOCKING COVER

WELL CAP

I.D. x LENGTH OF PROTgCTIVE
CASING: 4,nch A n

1/4" WEEP HOLE

TYPE OF SURFACE SEAL: Cernent

I.D. OF SURFACE CASING: - 11.

TYPE OF SURFACE CASING:

RISER PIPE I.D. ./6
TYPE OF RISER PIPE: 5-*z,n ;.35

Steel

BOREHOLE DIA.

Cerner,+ +
TYPE OF BACKFI LL : Benton, +e

51 lur '7
TYPE OF BARRIER: -

TYPE OF SEAL: Bentan, te
pe llets

TYPE OF SAND PACK:

ft.

TYPE OF SCREEN:Sh,n/6566 teel

SLOT SIZE E LENGTH:.006 & 5 n.

I.D. OF SCREEN: 0./6 f'.

BOREHOLE DIA.: ft.

TYPE OF SAND PACK: *t  54'74

TYPE OF BACKFILL BELOW

OBSERVATION WELL: -



1

1

1

1

1

MONITORING WELL CONSTRUCTION LOG

PROJECT, CA jurn bus Mc 1<,nnon LOCATION,-Ena wanda g /Vr DRILLER: M. Ger,5 -7L'27
PROJECT NO., / 3320 / 1 BORING: MW-21) DRILLING

GROUND ELEV.: 599.59 DATE 4/la / 90 - 924)90 METHOD: He ) low Ste rn

FIELD GEOLOGIST: J. Sch, fe r le_ DEVELOPMENT A kjer

METHOD, 2361,/,CY
ELEV. OF TOP OF

PROTECTIVE CASING,525 LP/„. AMSL - L*- LOCKING COVER
EL EV. OF TOP OF
RISER PIPE:.€ 76· 4 9 I. AMSL • 1 |4 WELL CAP

I.D. 1 LENGTH OF PROTECTIVE
STICK-UP TOP OF CASING: 4,nch  5 ft.PROTECTIVE CASING: /- 2 ft. -

STICK-UP RISER PIPE: /- /-2 5 1/4" WEEP HOLE
/Ysk A-TYPE OF SURFACE SEAL: Cement

4  1.0. OF SURFACE CASING, - n.GROUND SURFACE ELEV.-1 '\
TYPE OF SURFACE CASING: -DEPTH BOTTOM OF  SURFACE CASING: - ft.

RISER PIPE I.D. ./6 I.
TYPE OF RISER PIPE: 6*h 40

prc_

DEPTH TOP OF GROUT

INVASION BARRIER:

DEPTH TOP OF SEAL:

-

ft. 1

30 fl

-

-

DEPTH TOP OF

SECONDARY SAND PACK :

DEPTH TOP OF

PRIMARY SAND PACK: 11. . 1": ":.1
:1

DEPTH TOP OF SCREEN 33 ft. .r:-/.4

r. - ::1
1: 1 - 51
1:: - 61

Screen and ccip enclosed '2. Z 35
, n Jeotexy, le s>c k - 10 - .1 1

10 - n
DEPTH BOTTOM A - 5 1
OF SCREEN: 35 fl. 761//"i#
DEPTH BOTTOM 35 11OF SCREEN CAP: ft. ill H
DEPTH BOTTOM Al
OF SAND PACK:/vo sa,Wpackn, 1 43-:i : 1
DEPTH OF HOLE: 36 f'. 1 L, 1

IDI

1165Ir , f-3

\

\

\

\

BOREMOLE DIA. : .66 ft.

Cement ar,J
TYPE OF BACKFILL: benton, te

6/urri
TYPE OF BARRIER: -

TYPE OF SEAL: €*7*n,/6
Rellets

TYPE OF SAND PACK: -

TYPE OF SCREEN .fic Ul,-tha*ffils-
SLOT SIZE N LENGTH:,dk* A 2 fl,

I. D. OF SCREEN: 0.16

BOREHOLE DIA.: 0. Z 5 ft.

TYPE OF SAND PACK: None.

TYPE OF BACKFILL BELOW
OBSERVATION WELL: -



1

1

1

1

1

MONITORING WELL CONSTRUCTION LOG

P ROJECT: Colurnbus Mc)(,nnonLOCATIONITr>nawanda, WT DRILLER: K. Hue bert

PROJECT NO., /3,32 0// BORING: M *1 -3 DRILLING

GROUND ELEV., 57£. 72 DATE: 4/36)9O METHOD: Ha//O W 5*rn Ao'r
FIELD GEOLOGIST: J· 6ch,fer le DEVELOPMENT

METHOD, pUr,ip,/9
ELEV. OF TOP OF

PROTECTIVE CASING:57<9. ,ft. AMSL
EL EV. OF TOP OF

RISER PIPE:518.56 ".AMSL

STICK-UP TOP OF
PROTECTIVE CASING: 2
STICK-UP RISER PIPE: h 84

Sr
GROUND SURFACE ELEV.

DEPTH BOTTOM OF

SURFACE CASING: - ft.

\

DEPTH TOP OF GROUT _ \
INVASION BARRIER: ft. ,-N lili /
DEPTH TOP OF SEAL: 6· fl

DEPTH TOP OF -
SECONDARY SAND PACK: ".

DEPTH TOP OF

PRIMARY SAND PACK:

DEPTH TOP OF SCREEN

3.1 *.

5, 7 n.

DEPTH BOTTOM

OF SCREEN: ft.

DEPTH BOTTOM
OF SCREEN CAP: 91 ft.

DEPTH BOTTOM
OF SAND PACK:

DEPTH OF HOLE:

l'glr

3O ft.

11.

15 3,1

Et - 5.1
r = 51
4. -
1:. -

f= 4
-.

19 - :.1
Ii> - {{1

'Liulini
1 4'1
1 1

3-J

LOCKING COVER

WELL CAP

I.D. i LENGTH OF PROTECTIVE
CASING: 4/Ach * 3 li.

1/4" WEEP HOLE
TYPE OF SURFACE SEAL: Cernent

I.D. OF SURFACE CASING: - fl.

TYPE OF SURFACE CASING:

RISER PIPE I.D. 0./6 f"

TYPE OF RISER PIPE: sta/n /6 55
6+eel

BOREHOLE DIA.

TYPE OF BACKFILL

TYPE OF BARRIER:

0.66 ft.

Cement and-
, Ken-ton, tg

SiU.r<7

TYPE OF SEAL: Ben 47, k
Pe-/lets

TYPE OF SAND PACK:

TYPE OF SCREEN: 5-ta,n less sted

SLOT SIZE N LENGTH:•6)Ob K /5 f t.

I.D. OF SCREEN: 0.#6

BOREHOLE DIA.: 0.66 ft.

TYPE OF SAND PACK: *1 ScinJ

TYPE OF BACKFILL BEL/ mruOBSERVATION WELL:



1

1

1

1

1

1

PIRNIE
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APPENDIX 86

WELL DEVELOPMENT LOGS



1,

If

,

1

4

f

WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: Cd /Urn 6@5 M G jito n cn'E .- Cdr 9 ,
PROJECT NO.:

STAFF:

DATE:

)33 101' /5 ./

«c 306_;
r

5/9/90

WELL NO.: M W-/.5

@ TOTAL CASING AND SCREEN LENGTH (FT):

 CASING INTERNAL DIAMETER ( in.) :

 WATER LEVEL BELOW TOP OF CASING (FT.)

 VOLUME OF WATER IN CASING (GAL.)

V = 0.0408 (02X (0-(3)) =

PARAMETERS

candud,gitu

COMMENTS:

/2

l1

G. BY

/.%1

/562 GAL.

89 o

G

-

18

ACCUMULATED VOLUME PURGED (GALLONS)

8./ 6

700

ll

VVELL 1.0.

1,0

3"
4"

5"

6"

8"

VOL.

GAL./FT.

0.04

0.17

038

0.66

1.04

1.50

2.60

wojer d,d not co-pitic-'y C.it©ir Ch,7,23 44/t '1
clevt'o f..ent, UY*CAU L -¢6 de.€-1 0/ On- plefle,1

du C. ib »Std.Al *
dj·co-14 pu-0 -34. 064 42. well 2 6, O.C £#e 70 -7 



t

1.

PROJECT TITLE:

PROJECT NO.:

STAFF:

DATE:

Mui

WELL DEVELOPMENT/PURGING LOG

Ght,-n kus

1332011 51

3c sch, fur j-
5/8/90

M o K cnn(rk. dr  4

WELL NO.: - //

 TOTAL CASING AND SCREEN LENGTH (FT.): _-7
19 CASING INTERNAL DIAMETER ( in.) : r1.

 WATER LEVEL BELOW TOP OF CASING (FT.) J Jr

 VOLUME OF WATER IN CASING (GAL.) 3,68

V = 0.0408 ((DZX ((D-(D = en GAL.
2 .0

PARAMETERS

04

c.anclud,9AL,

7-e,p.

COMMENTS:

I 5

7.0

/360

12·5

WELL 1.0.

ACCUMULATED VOLUME PURGED (GALLONS)

26

7o

/2 70

il.5

25

5.9

/.2 9-0

%2

30

51,1

/260

12-

35

70

ill

q0

*.6

1140

'2-

45

7.2-

/2 10

11-

SO

7.1

/-2,9D

/1

1

cis,

4

5"

6"

8"

S5

7.0

/286

11

&6

7.1

/2 70

/2

VOL.

GAL./FT.

0.04

0.17

038

0.66

1.04

1.50

2.60

We.I 1 05* u n t) I -/It-945-L

ct ear . UJ*4 ec clebre-6 0-4 Her ?ur"·f ,-9 af r' 4* -2 5<2
Used Ho,40- cen-·tr, 0.:3 *1 *unp o·"J 42,1, c**J pve lt*/49
f ' f< fe UXUL f d/Qc ua ha,1 ,



-1

-·1

-1

-1

6.

ii

jf

11

-

PROJECT TITLE:

PROJECT NO.:

STAFF:

DATE:

MELL DEVELOPMENT/PURGING LOG

(1 01 U <-'-, blks MOK ,- AJa-vi

/ 337. 0/1 /F\ .

SE Schi firl.e

51/5190
b£4, p,-

WELL NO.: M A J- / T)

 TOTAL CASING ANO SCREEN LENGTH (FT.): --695/

® CASING INTERNAL DIAMETER ( in.) : 02 "

® WATER LEVEL BELOW TOP OF CASING (FT.) 7.18

 VOLUME OF WATER IN CASING (GAL.) 4 ·026*
4.0 z

GAL.V =0.0408((D X ((D-(3)) =

PARAMETERS

'D A

Cond 06-15 u ity

Temp.

COMMENTS:

PIRNIE

l/·6 6

toy 2

11.7

R

ACCUMULATED VOLUME PURGED (GALLONS)

7303 439-1
(EtiM

WELL 1.0.

3"

4"

5"

6"

8"

VOL.

GAL./FT.

0.04

0.17

038

066

104

150

2.60



PROJECT TITLE:

PROJECT NO.:

STAFF:

DATE:

20.6-L_

WELL DEVELOPMENT/PURGING LOG

/33204 , 4; i

1/1 0/<,An (na_.

·ZIE S r L, i Q*- r l €--.

M g 8, /9 96 ex . d _MiKv 9
AA \;J

WELL NO.: 62 -3

Q TOTAL CASING ANO SCREEN LENGTH (FT.):, /8

 CASING INTERNAL DIAMETER ( in.) : , .'2 I

@ WATER LEVEL BELOW TOP OF CASING (FT.) , 9,/O

(i)VOLUME OF WATER IN CASING (GAL.) INS

V=0.0408((2X (()-()) = /,FS

PARAMETERS

D n

cond e.ct, d 4

'Te¥' P

7, j

GAL.

ACCUMULATED VOLUME PURGED (GALLONS)

995

/1.5

7,0

/2 70

/1.5

7.2-

i485

Ii.

7.6

1,.

7,1

/40 0

7,2

/335

11.

7.0

/3/0

(tor O

WELL 1.0.

1

2"

3"

4"

5"
6"

8"

/99 0

VOL.

GAL./FT.

0.04

0.17

038

0.66

1.04

1.50

2.60

COMMENTS: 6Uater chJ nal Cd,np)Cte-t Cleor d",4 ukil d v pi. -
A+41*ver 4,4,4 epa. C.dn.pk han 4- devt/eprn<4+ 44£ f" <-3 +c-1
bee. re„.vid -4 -+k ekle .1 --*Mt o.il ·57 #-t/=0-*J uj..1 K.naki

fr by.. °17 -,0 •den, F*nts p *VA 46< pu,rr u*r
cir, I,ke/v 8--re,-,+ of *Ae. Slc:-c.4 3-a,*40411 1-76 .JA.(4
+A€ 05 Se + ·

09Ve'Opvnt. t W B.1 Co„Jucle J ce, th q ,-Joa d 4 (•en+r/MOQf /0-0
a 401 c/<J.c -*J (3,4.0 p ve p, pc + 60,.1, n»3.

¥11ir



4

1
p A

PROJECT TITLE:

PROJECT NO.: _

STAFF:

DATE:

WELL DEVELOPMENT/PURGING LOG

62**L M c Ki,ina-K

18-3 1 0,1 /51

47 C J-44, 4/<
71 41 8, /99.0-

WELL NO.: M wu - KI-

@ TOTAL CASING ANO SCREEN LENGTH (Fl:): 30

 CASING INTERNAL DIAMETER ( in.) : 2 "

 WATER LEVEL BELOW TOP OF CASING (FT.) 9.00'

 VOLUME OF WATER IN CASING (GAL.) 35 +

V= O.0408((2X (()-() =23. 5-2- GAL.

PARAMETERS

*:>nduct,0, -tv
l

7e*,F.

6.7

330

12 5

WELL 1.0.

ACCUMULATED VOLUME PURGED (GALLONS)

1 (D

7,3

970

125

IS

7.0

1070

12.5

A0

1. I

/*/0

11.

a5

4.0

/)90

12 .

3O

6.7

/310

35

70

/730

/1.

q 0

4

5"

6"

8"

11

45

7.1

1306

11-

SO

7.0

&59 5

11

VOL.

GAL./FT

0.04

0.17

0.38

0.66

104

1.50

2.60

SS

7.0

-/300

COMMENTS: 7+ i .e li 00 05 Aud°FJ pu.'4
*0»' u/ 4, C I CO, r fter aff,4, 2-CJJs

Us£ d Awd B e cA+r,Ayl PJ.N P fiL P.ft 3<4" f-O,-

vvt H e,ec#* 144, .

¥Ilgir



-1

1

PROJECT TITLE:

PROJECT NO.:

STAFF:

DATE:

WELL DEVELOPMENT/PURGING LOG

(to )u,n 6 u-4 - M S' K , ,t,7 631   -
/332 Oil IS I

Crl 6<..h, 6,r'.c A» _5)>bc£6 (St
61'5196

Al w -'

WELL NO.: AL /F)

@ TOTAL CASING AND SCREEN LENGTH (FT.) : 6
 CASING INTERNAL DIAMETER ( in.) : 0<-

n /1

 WATER LEVEL BELOW TOP OF CASING (FT.) . R / 9 7

 VOLUME OF WATER IN CASING (GAL.) 2.34

V= 0.0408 (02X (0-@) s .3 0 GAL.

PARAMETERS

pA

Conauc,+1 v j h

4 d.'-1 p '

3

12.9

5160

/3.7

WELL 1.0.

ACCUMULATED VOLUME PURGED (GALLONS)

COMMENTS: Lt n a.ble * /,ft

Sur- 9°JC (38 160 -s,K*,4 1
516'+D

3

4"

5"

6"

8"

0.04

0.17

038

0.66

1.04

1.50

260

VOL.

GAL./FT

S Ah 22*#MAJ-V t<ip ·* c,AA*/<.A upi
p=. Ba./eJ dry -



,

PROJECT TITLE:

PROJECT NO.:

STAFF:

DATE:

WELL DEVELOPMENT/PURGING LOG
-

- Co/u,n 6 us_ _iM) c 6/)77 >t

1.1111LJ_+C 1

1 46; fer 1 9.
3/8-29 9 -- 9.--d_ 419)95

WELL NO.: »7 1*- 3

0 TOTAL CASING ANO SCREEN LENGTH (FT ):_ J?3

 CASING INTERNAL DIAMETER ( in.) : 06

® WATER LEVEL BELOW TOP OF CASINO (FT.) . 57 01.'

 VOLUME OF WATER IN CASING (GAL.) 07· Go

V= 0.0408(()2X ((-() s 2.6 0 GAL.

PARAMETERS

28

C.6,14 Ocd' U L /

I62770. s

COMMENTS: 446=*r

*REANM

0

7.5

990

j0

-

ACCUMULATED VOLUME PURGED (GALLONS)

/0

7,?

905

/0

,5

16

'000

/ 0

-26

Y

/020

45

9

7,2

/40

30

7,0

//30

7

35

/060

Gro.
---

WELL 1.0.

dE)
3"
4"

5"

6"

8"

f.

VOL.

GAL./FT

0.04

0.17

0.38

0.66

1.04

1.50

2.60

U.)te UJa.4 dedthrJ U.nt-,1 WO-*r U·JAD (·6.4.513*,71 Le
CACC, r . uro_-kr ueard afe f u rn f"ll °ff,6 *. CS *tD.
Used 0- 1-krdo· ce,©*·r46119 puw.p 0-d d ed,eo-* I'

FJt (33'g/,3  r -R, UJ f /1 e ua CUG+' an.
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APPENDIX 87

GROUND WATER SAMPLING FIELD LOGS

FOR THE MAY 1990 SAMPLING EVENT
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PROJECT: 10/u,r. u_S McK. n n(rv

CL I ENT: ES /5,„ 6 4.-s Mc_ K,.4 A <rvt

JOB NO.: 7.36 -1 01 , 1 551

WELL DATA: DATE: 5 / /8 / 90
Casing Diameter (inches):

Screened Interval (ft BCS): 5-2- /5-. 2-

Static Water Level Below TOR (ft): . SCI)

Elevation Top of Well Riser:

A,6 PRoDUcT Cle·Yec·kJ
PURGINC OATA: DATE: Sha / 96
Method: 12//0,1 8,1, /tr
Well Volumes Purged (V-,TRZH/231): /.65

Standing Volume (gal): /4 63

volume Purged (gal): 2.5 god

Is purging equipment dedicated to sample location?
Yes No X

Field Personnel: .7...5 A,/(5'h' - 23 - MAIG•CE.

SAMPLING DATA: DATE: 5,//8/ 96
Method: Ha,/,Aq

Present Water Level (ft): /1.88

Depth of Sample (ft): Topo f wc-ter cok„n,1

Is sampling equipment dedlcatid to sample location?

PRESERVATION DATA

Filtered:

Preservative

WATER SAMPLING FIELD DATA SHEET

TYPE OF SAMPLE: </du- J (UaL k r

LOCATION NO.: 14\tu -fs

LAB SAMPLE NO.:

TIME: _1*66
-

Caling Material: jfzi:7„1 37.e e_/
Screen Material: 374:,., /,<9 3*c /
Bottom Depth (ft): 15.5 ft,

Datum Ground Surface:

TIME: Start: //25 Finish: 1*20

Pumping Rate (gal/min): ba

Was well purged dry? * Yes NO

Was well purged below sand pack? * Yes No
Well 1.0.

(inches)
2

4

6

Volume

(gal/ft)

0.17

0.66

1.50

TIME: Start: /92.6 · Finish: /430

sampierisx-r· Sc. h,-Gr/e. - b- Mcx /U-Cc,

Alr Temperature (oF): -S-,2 0
Weather Conditions: Overcas-1. (06 1

Yes NO X

DATE: 5/,8/96 TIME: Start: /436 Finish: /430

Yes X No Cool to 4'C: icked ,ct uhl rue. Pt J
6-0.6.

H SO i HNO NaOH Other
24 3

m</els ent,

PHYSICAL AND CHEMICAL DATA:

Appearance: Clear: Turbid: * Color: brou, A

SOrn€ ahee,1
Contains Sediment: 3, / + Odor: Other: 80+< d

Temperature (IC): 0.3 PH: 7.2 7 Specific Conductivity (Wnhos/cm): :6-6.5

Turbidity (NTU): 30 -         Other:
4-t Go *#, uq DI Uz-0

REMARKS: S p),+ -561 n.77/C w,+h bry 66( SC.,e,1473+ , *-ev: A
G /Q..Sier .

*Ir



MI
,

1

WATER SAMPLING FIELD DATA SHEET
-

PROJECT: Cold-4>us MI.K,nnn,- 03,f. TYPE OF SAMPLE:

CUE. :. 66 /,j ry, U s fc/,'nno-Yl G' P LOCATION NO.:

JOB NO.: /33,2 0, /19 j LAB SAMPLE NO.:

Gr 89-ch u.244£
M 1-A) - i I

W-ELL DATA: DATE: 5/,8/96 TIME: __6066
Casing Diameter (inches): 27 -:n ch Casing Material: IS"%2-7 /3-rS s+te_/
Screened Interval (ft BCS): 52/'17- :26,7- Screen Material: _LSI*En*-SS
Static Water Level Below TOR (ft): 5,5/ Bottom Depth (ft): _ 62 7
Elevation Top of Well Riser: Oatum Ground Surface:

/V 6 PRoDocT· d e nler_*rA
PURGING DATA: DATE: 51,81 96 TIME: Start: /4, 86) Finish: Xbo
Method: -Te_416,-, Pumping Rate (gal/min): 6,1,ZAQ

JWell Volumes Purged (V,KRZH/231): 3.23 Was well purged dry? Yes X No

Standing Volume (gal): 3.4*ar Was well purged below sand pack? Yes Y_ No

Volume Purged (gal): /2 'Z]') Well I.D.

(inches)
Is purging equipment dedicated to

Yes No X

Field Personnel: 3 -Fc./.,#rk

sample location?

3. &440 Ec;

2

4

6

Volume

(gal/ft)
0.17

0.66

1.50

SAMPLING DATA: DATE: 5/,8 1 FO TIME: Start: 600 Finish: /5;26

Method: sampier: J·sc,4,A-,4- /b- /\10./L•-Cc ;

Present Water Level (ft): 6.05 Air Temperature (¤F): 62 0 F

Depth of Sample (ft): 7-00 8 f **Ll'L, cu/„44 Weather Conditions: (7*u-©/u 096)

Is sampling equipment dedicated to sample location? Yes No X

PRESERVATION DATA:

Filtered:

Preservative:

DATE: t5// 6 /90 TIME: Start: /526 Finish: /526

Yes K No Cool to *IC: 1>6LCEed o. ice K.th / r<£ e.,+

H SO X HNO NaOH Other
24 3

hick.11 6 NLy
PHYSICAL AND CHEMICAL DATA:

Appearance: Clear: >6 Turbld:

Contains Sediment:

Temperature ('C): 151,9 pH: 6,·85

Turbldity (NTU): 50

REMARKS:

Ws/wrn<

CO C /ZE-kcl

Color:

Odor: Other:

Specific Conductivity (Umhos/cm):

Other:

Callectd 46.+r.fhco te va A'*.,e
far M J #MSD 0-d -43* 6/--4

9-qu,emt.4 66- £(20-59 f-O- 6

A,(Al r-- AA 3*'M/9,21 or.
Pil[Al" sr/' + <Sk7"c

/300

-Vh, 5 *Uttl . Used e bt, a.

d'*, k ro-k ('4 t.0 -46 .
uJCJ 6% purg,/'7 r

RYP FL st, e.= 4,1, /fel/01
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PROJECT: C n}urn 6(19 Mcy<,  ng-\A
(INT. Colo bus yk K,ROA
JOB NO.: 832 0 f//91

WELL DATA: DATE: 5/8 /90
Casing Diameter (inches): 52-, A C /6

Screened Interval (ft ES): 4,7- - /9, 9

Static Water Level Below TOR (ft): 5'<9'/
Elevation Top of Well Riser:

/V 0 PRODUCT

PURGING DATA: DATE: 5/ 48 / 90
Method: -TLS lo A Esol /47
Well Volumes Purged (V-RIH/231): 2.*23

Standing Volume (gal): t dz

Vol ume Purged (gal): 2.50/

WATER SAMPLING FIELD DATA SHEET

TYPE OF SAMPLE: G f su nd WO-1er
LOCATION NO.: M w- Sts

LAB SAMPLE NO.:

TIME: /0 6

Casing Material: _ . <947,1,7 »„55 Steel

Screen Material : , 5-7, ),5 C 54, e j
Bottom Depth (ft):

Datum Ground Surface:

cle-leok d

ts purging equipment dedicated to sample location?
Yes No V

Field Personnel: ,7., fc. h, fe, i / b. A/la Juu-.-

TIME: Start: //30 Fin i sh: /ii5'69

Pumping Rate (gal/min): ba, /,1 9
Was well purged dry? >( Ye S No

Was well purged below sand pack? Y Yes No

Well 1.0.

(inches)
2

4

6

Volume

(gal/ft)

0.17

0.66

1.50

SAMPLING DATA: DATE: 448/90 TIME: Start: 1536 Finish: /542

Method: Da, A-- 9 se*\or. 0- -ScA.fer k / 3. Aa /ucci
,

Present Water Level (ft): 8.9-0 ' Air Temperature (°F): 5-0 0 F

Depth of Sample (ft): -*,TD 2.4 wail<&- co) u.../l Weather Conditions: 0/5.u/4 (.00 1
I . /.

Is sampling equipment dedlcated to jample location? Yes No >6

PRESERVATION DATA:

Filtered:

Preservative:

DATE: 5/,8 ) 90 TIME: Start:

Yes X No Cool to 4'C:

PHYSICAL AND CHEMICAL DATA:

H SO
4

X HNO
3

'4<48 Is o u#.7

Appearance: Clear: Turbid: A Color:

Contains Sedlment: sil 4- 1 Odor:

Temperature (°C): //,6 04: 7.66
-

Turbidity (NTU): 39 - D,/ukj <2,/ 40 oti,er:
5 0 rn I */ Al '40

REMARKS:

*ir

IS,45 Finish: /SV S

FhckfdDA ce BA') re£*-f# 0+ /0-4 .
NaOH

Other:

Other

Specific Conductivity (Umhos/cm): 1,190
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PROJECT: 6 0/0 /n 44 5 MC A i - ACYL

0-KEAT : ,Cn /un, 6, s h/IC· K.An,rYL,
JOB NO.: /3320,tis

WELL DATA: DATE: - 5/45/90
Casing Diameter (inches): A-,bi c h

Screened Interval (ft BGS): 5?2, 2 - c;2.94
Static Water Level Below TOR (ft): 8,05-
Elevation Top of Well Riser:

/\/0 Prectu(t cl-kcl-cd
PURGING DATA: DATE: 5/0/90
Method: 7-€4 lon b(ul 24.
Well Volumes Purged (V=,TRZH/231): 3 1-UO /0 &20

Standing Volume (gal):13.39
Volume Purged (gal): (] T

WATER SAMPLING FIELD DATA SHEET

TYPE OF SAMPLE:

LOCATION NO.:

LAB SAMPLE NO.:

@r r** r d \0 6-48 c
Mvv- 2 1/

TIME: //O O
-

Casing Material: __3576'*7 jus >* C.2-#

Screen Material: cs*7«, »xi stee)

Bottom Depth (ft): 22

Oatum Ground Surface:

TIME: Start: //95 Finish: /2 30

Pumping Rate (gal/min): . ba /L':9
Was well purged dry? Yes X No

Was well purged below sand pack? Yes A No

Is purging equipment dedicated to sample location?
Yes No X

Field Personnel: -7· 9 ,/,, ferlt /-/) . Me{ 0-k C·
-.,

SAMPLING DATA: DATE: 3-/, A /90
Method: Ina,. ), AJ
Present Water Level (ft): sk ii ,.5- '

Depth of Sample (ft): top 6/ wa -1€ r CO),

Is sampling equipment dedicated to simple location?

PRESERVATION DATA:

Filtered:

Preservative:

Well 1.0.

(inches)
2

4

6

Volume

(gal/ft)
0.17

0.66

1.50

TIME: Start: /2 30 Finish: /2 40

sanDier: J·sh,Ark /2). /14 /ud'
Air Temperature (°F): 526 P

Weather Conditions: 0/6 4 04 , Cool

Yes No X

DATE: 5/,8/90 TIME: Start: /2 Vo

Yes y No Cool to 4'C: 72,c K ed

PHYSICAL ANO CHEMICAL DATA:

H SO F HNO
24 3

Me-0·5 ONL V
NaOH

Finish: /7,(/O

c,A /It *A+.1 Unr,ne#

Appearance: Clear: X Turbid: Color:

Contains Sediment: Odor: Other:

Temperature (°C): /2 *: 6.R 9- Specific Conductivity (Vmhos/cm):

Turbldity (NTU): 84 Other:

REMARKS:

fir

Other

/2.9.5-
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PROJECT: /0/ v n k,,5
CLIENT: Cul upn bus
JOB NO.: 1 33 20 li

e/\ck.. nrvt
MI c. K,. "rrt

ISI

WELL DATA: DATE: 5//8/ 96
Casing Diameter (inches): 2 -,>, Ch

Screened Interval (ft BCS): 5, 9- - 20, 7-
Static Water Level Below TOR (ft): 6 -0 f

Elevation Top of Well Riser:

r. 16 P C 6 ct a rii-

WATER SAMPLING FIELD DATA SHEET

TYPE OF SAMPLE: Graund Wo.+4-B
LOCATION NO.: /U'7 H/-3
LAB SAMPLE NO.:

TIME:_h 055 _
Casing Material: -1.-tri. A l. 6%

Screen Materi 61: __ .1172.-7 * g.s
Bottom Depth (ft): _ J /
Oatum Ground Surface:

S te e-/

54«j

d e 4et-4,4
PURGING DATA: DATE: 5/,8 / gr/7 TIME: Start: 69,8 SfS- Finish: 099-5
Method: 7->,S/ci,1 bedtr Pumping Rate (gal/min):

Well Vol (,nes Purged (V=IRZH/231): 9 9- Was well purged dry? Yes >6 No
Standing Volume (gal): 2,55 Was well purged below sand pack? k' Yes No
Vol ume Purged (gal): /12 9 Well I.D. Volume

(inches) (gal/ft)
Is purging equipment dedicated to sample location? 2 0.17

Yes No > 4 0.66
Field Personnel : ,-7..S:.6, Le.-5 / 23). h40 /<icc-. 6 1.50

SAMPLING DATA: DATE: 61/8/9 0 TIME: Start: 09 95 Finish: 0 9 5%'

Method: sampler: Xy, 6'cA,r/, ,/ 2 . /Lfix/* c :
Present Water Level (ft): 265 Air Temperature (°F): SV F

Depth of Sample (ft): 7>,7 A ./ UJ(,-1< r ,(tivn, n Weather Conditions: 0 hidul con'
. J '

Is sampling equipment didicated to sample locationT Yes No

PRESERVATION DATA:

Filtered:

Preservative:

DATE: 5)181*, TIME: Start: 09SA Finish: , 060

Yes i NO Cool to 4'C: 12u· red on K.1 for d.'.F-c -+ 40
10-6 ,

H SO HNO NaOH Other
2 4 He6*.10 3

PHYSICAL AND CHEMICAL DATA:

Appearance: Clear:
5 ), 9htly

Turbid: 4 * 6,d Color:

dontains Sediment: Odor: Other:

Temperature (°c): 9. G PH: 7-0 7- Specific Conductivity (Umhos/cm): /9520

Turbidity (NTU):' /5- Di j *kJ 2* 1 Other:

40 /6 Mnl u.,1 Dl uu11 er
REMARKS: Spht Sagfk (Al, 4* My Duc- Se ,€ch=*t j Ke *.·56- te,1€r.

*tri
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APPENDIX C

CALCULATIONS

Cl Hydraulic Conductivity Testing Data
C2 Soil Loss Calculations

C3 Contaminant Loading to Ellicott Creek via
Soil Erosion and Ground Water
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APPENDIX Cl

HYDRAULIC CONDUCTIVITY TESTING DATA
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PROJECT:

CLIENT:

JOB NO.:

COLUMB\*& IV\C\U-AJAJOR
1 132-01-\

FIELD SLUG TEST LOG

WELL/BOREHOLE NO. : /0/1 w- 15
COMPLETED BY: Jr c.s / 12 HO

PELL/#REHOLE DETAILS:

Installation Date: Ground Elivition: 591.7/ ft AUSL

Reler•nce Point (RP) RP El,vation 573.Llci ft AMSL

StratigraphiC Unit lionillrld: LRCUST RING .SAND ANS SILT

Hydrostratilrophic Unit Monitored: .SUNALLOW NA'ret BEVAB\NG 20/US
Slug T•st Method: BOWER AN O R\(E 69 1 6 )
Riser Lonith: 7,0 11. Ris., 1.0,: , /7 ft RI:,r Matorial: STAINLe.,s

11Screen Lingth: too ft Scrion 1.0.: ,17 ft. Scrl,n Iltlfill: 31-R/NLGAS Slot: •00(0

5 AT M* ATE B *
L (Lingth of Sand Pack) 9,& It, r; (Radius of Boriholi at Scrlia) /63>3 it IC (Radius of Scrion),023 It
Slu: Dimensions or Volume * SEE BLE Lo W

Iul:

Start Date: 5/30/90
Start Tim, (To) \HI\8

Will Water livel Remain Above the Screen Ouring th, Test?

CLOCK

TIME
ELAPSED TIME

tch.".Ill

·010

.0/7

. 050

·083

./50

. A\-7

. 3\7

. 4 95

.SC97

-733

.010

li\5

1.483

1·8137
M. 90

DEPTH

H(ft. BRP)

7 29

7,2 7

7,2 G

7,84

7, 8 3

7, el

7. 761

Z 75

Z 73

7.72

7,70
7. 407
7,GS

70 6 2

7,57

H·h.

(ft.)

LL
H·Ho

Static lovil (H): 9,/7

Initial Pre:jur, Head (Ho). rl.9 5

CLOCK

TIME

ENIZ SARD PACK PARTIALLS SAT NRRTe,3 reQQ
2, CRLCHLATE EFFSCrive r<:. (re*h

116@r

ELAPSED TIME

tch."'.11

5,40

4,40
5,90

CO.CIO

7,90

10.9 6

; 4,40

19,40

25,90

DEPTH

/(ft. BRP)

7, S LI

7,51

7, 9 8

7,4 0,

7. 9 S

7, LI,1

7,39

7,35

7,3 A

(No)

1 H.h
(ft.1

It. BRP

ft. BRP

EL
H-Ho

' 083' +010)6333 -.08.3j=.15



41
4-
-

C

0

U

3

fo

C.

0

0

1.

8
0

0

-0

WELL MW-15 SLUG TEST

lll1lll1lll1lll1lll1lll1llI

0\»

0

0

K = 1.24E-004 ft/min ·

yO = 0.4207 ft

0

\

0

O.1
0. 4. 8. 12. 16. 20. 24. 28.

Time (min)

5 ,6,3 * 16- c-/sec
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VVE" MW- 15

SE10,OOB
Environmental Logger

05/30 16:41

Unitl 00554 Testl 3

INPUT 1: level (F) TOC

Reference

Scale factor

Offset

Stepl 0 05/29 14:18

Elapsed Time Value

0.0000

0.0033

0.0066

0.0099

0.0133

0.0166

0.0200

0.0233

0.0266

0.0300

0.0333

0.0500

0.0666

0.0833

0.1000

0.1166

0.1333

0.1500

0.1666

0.1833

0.2000

0.2166

0.2333

0.2500

0.2666

0.2833

0.3000

0.3166

0.3333

0.4167

0.5000

0.5833

0.6667

0.7500

0.8333

0.9167

1.0000

1 AQZT

7.17

49.82

0.00

7.17

7.20

7.21

7.23

7.23

7.23

7.23

7.23

7.23

7.23

7.24

9.82

7.20

7.95

7.89

7.87

7.87

7.86

7.86

7.84

7.84

7.84

7.84

7.83

7.83

7.83

7.83

7.81

7.81

7.78

7.76

7.75

7.73

7.73

7.72

7.72

7.70
7 AA

1.166/

1.2500

1.3333

1.4166

1.5000

1.5833

1.6667

1.7500

1.8333

1.9167

2.0000

2.5000

3.0000

3.5000

4.0000

4.5000

5.0000

5.5000

6.0000

6.5000

7.0000

7.5000

8.0000

8.5000

9.0000

9.5000

10.0000

11.0000

12.0000

13.0000

14.0000

15.0000

16.0000

17.0000

18.0000

19.0000

20.0000

21.0000

22.0000

23.0000

24.0000

25.0000

26.0000

27.0000

28.0000

29.0000

30.0000

31.0000

32.0000

33.0000

34.0000

35.0000

36.0000

37.0000

38.0000

ANn

7.66

7.67

7.67

7.67

7.67

7.65

7.65

7.64

7.64

7.62

7.64

7.57

7.56

7.54

7.53

7.51

7.50

7.50

7.48

7.48

7.46

7.46

7.45

7.45

7.45

7.45

7.43

7.42

7.42

7.40

7.40

7.39

7.39

7.39

7.37

7.37

7.35

7.35

7.34

7.34

7.35

7.34

7.32

7.32

7.32

7.32

7.31

7.32

7.31

7.32

7.32

7.32

7.32

7.32

7.31
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PROJECT:

CLIENT: . COLurnows /V\CKINNPM
JOB NO \132-0/-1

M_LL/BQREHOLE_KIA ILS:

inst.11.tion Date.

Rifirence Point (RP)

Stratigraplic Unit Monitorit LACMSTRING 5/L-r

FIELD SLUG TEST LOG

WELL/BOREHOLE NO. MW - 3, S

COMPLETED BY. 3 C S / RRO

Ground El,vation:

RP Elivatien

ANC C A NO

SrLI, 35

578·\3

SHALLOw IA>A-r GR BeA,21_616 9. ONG

BOUWaR & R\CE 47
Riser It O.: . 17 It. Ri:/r /8//fial: ST A / NLESS

Scrion liD. ; 17 ft Ser,en ..t,fial: STAINLGSS

Hydrostrati,raphic Unit lonitorod:

Slug Test Method:

Ri:Ir Lingth: G. 5 H

Screen length: jO f t

(SATURATED : 8. S *19
L (Length of Sand Pack) la·.3 n.

Slug Dimensions or Volume R <t
r, (Radius of Bor,hol, st fer,ea) , 335 It

5\ Ucy

lili:

start Date. 5 /29190
Start Time (To) #(258
Will Water lovil Remain Above the Scroon During the Test?

f t. ANSL

It. AMSL

Slot: '006

r (Radius of Scr,In) t* ft.
C

Static lovel (H): 9,28

Initial Pres:un Head (Ho): 1 0.08
(Yes) (No)

CLOCK ELAPSED TIME DEPTH H-0. LL CLOCK ELAPSED TIME
TIIE , C h./.s) H(ft.BRP) (,t.) H·Ho TIME tch.'lls)

'O\ 3 to.OS 07 3.90

, 0 609 \0.03 ,7 S 4.90

./SO 10'02 '74 5.90

· 231 10.00 •72 G,CIO
, 317 9199 '1 1 69,40
'483 9,97 ,(2> 9 9,90

,567 9,95 06,7 il.90

. 8/9 9,94 '66 Ill. 90

*983 9.92 , (09 17.90

l , 213 9.91 ·63 tq,90

1,483 9,89 ,(01

1,733 9,87 .59
2.46' 9.84 &56
2.40 4,21 '53

3,40 q. 80 .50

- Su40 PACK PART,Aily SATwIZATBO 6 EFFECT, vE 0 C (re)

red_ = ec + n (rs + fc)
= '083' + ,30 (,333 -. 083) z

1%5Ir

DEPTH
'(ft.BRP)

9,96
9.73
9.70

907
9,(04
9'Col

9,59
9,54
9,5/

9,50

H.h

(ft 1

.48

·45

1 £12
.39

'36

33

, 29 r

.a 3

/2 2 ,

ft. BRP

ft. BRP

0.\Se #he u n , pvref4

LL
H-Ho



4-
-

C

0

ro

C-

0

1.

0.1
0.

WELL MW-25 SLUG TEST

I11l111111I1III11IIIII11I1I1II1111111111

+A
obbl

Elk
.' 0

K = 2.7383E-004 ft/min

yO = 0.6887 ft

0

\\. 0 0
0

0

0

\

lili.-1 1- 1.-1.-Illillilillillillillillillillilll
2. 4. 6. 8. 10. 12. 14. 16. 18. 20.

Time (min)

1.4- * 164-cm/sec
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SE100OB

Environmental Logger
05/30 16:40

Unitl 00554 Testl 2

'INPUT 1: Level (F) TOC

,Reference
'Scale factor

Offset

9.28

49.98

0.00

Stepl 0 05/29 11:58

Elapsed Time Value
---------

0.0000

0.0033

0.0066

0.0099

0.0133

0.0166

0.0200

0.0233

0.0266

0.0300

0.0333

0.0500

0.0666

0.0833

0.1000

0.1166

0.1333

0.1500

0.1666

0.1833

0.2000

0.2166

0.2333

0.2500

0.2666

0.2833

0.3000

0.3166

0.3333

0.4167

0.5000

0.5833

0.6667

0.7500

0.8333

0.9167

1.0000

1.0833

9.28

9.28

9.28

9.28

9.28

9.28

9.28

9.29

9.28

9.28

9.29

9.31

9.28

9.28

9.39

10.08

10.05

10.05

10.03

10.03

10.03

10.03

10.03

10.02

10.02

10.02

10.02

10.02

10.00

9.99

9.99

9.97

9.95

9.95

9.95

9.94

9.94

9.92

VvE,1 M\/v- 25

1.166/

1.2500

1.3333

1.4166

1.5000

1.5833

1.6667

1.7500

1.8333

1.9167

2.0000

2.5000

3.0000

3.5000

4.0000

4.5000

5.0000

5.5000

6.0000

6.5000

7.0000

7.5000

8.0000

8.5000

9.0000

9.5000

10.0000

11.0000

12.0000

13.0000

14.0000

15.0000

16.0000

17.0000

18.0000

19.0000

20.0000

END

9.Yl

9.92

9.91

9.91

9.91

9.89

9.89

9.89

9.87

9.87

9.87

9.84

9.81

9.80

9.76

9.75

9.73

9.72

9.70

9.69

9.67

9.65

9.65

9.64

9.62

9.64

9.61

9.59

9.57

9.56

9.56

9.54

9.53

9.53

9.51

9.51

9.50



1

1

1

1

1

1

0

-

PROJECT:

CLIENT:

JOB NO.:

LOLLArpldU S AACKINSON
\312-6 1-/

FIELD SLUG TEST LOG

WELL/BOREHOLE NO. MVV- 3
COMPLETED BY: ncr/RHO

MELL/BOREHOLE DETAILS:

Installation Date: · Ground Elivation 596.?A
Rollrence Point (RP): Top OF 9\581 RP El,vation 578.56
Stratigraplic Unit Monitorid: LACUST K I WE SANA ANC £/CT

Hydfostratigraphic Unit Nonitorod: SHALLOW WATER BEARI_Re 20/vE
Slus Tilt Method: BOWER. * RICE (-;976j
Riser Lingth· 7,5 H. Rise< I.D.: .17 ft. RI:or .St,fial: Q t Rwule 54

Screen Lingtl: IS ft. Scrion I.D. , )7 ft. Scrlen Natlrill: St A INLG SS

L (Longth of Sand Pack) 15,6 It.

Slug Dimensions or Volum,

IUI:

Start Date:

Start Timi (To)

Will Wator towel

CLOCK

TIME
ELAPSED TIME

tch=m=:)

0.033
6.05
0.081

0. ae 9

O, /5

0· /(07
0. R

0a33

6,319

0'it

0 , i-if 3

0, Su 9

0·COS

0,933

0, R17

ft. ANSL

ft. AMSL

Slot: · 006

rs (Radius/01 Bor'hol• al Scr••.) , 3293 it rt (Radius of Scr,in) ,OBJ ft
* 466 06·Low

5110/CIO
IS e 56

Rimain Above tle Scrion During le Test?

DEPTH

H(ft.BRP)

H-I

(ft.1

1,91

1,76

1, &8

1 • 6 2

l,57

/'59

/,49
/, 45

1,35

/, 29

1,21

I'ls

LOS

0,99

LL
H.Ho

Static levol (H): G.90 ft. BRP

Initial Pre:suri Head (Ho). 2.76 ft. BRP

(110) >C

CLOCK

TIME

COMIENTS. * SAND PACK PARTIALLY UNSATURATeD
i•, C.uLCULAT, Sp-FecTIV(, rc <f<zi,

re*f= Cc + n(rs-rJ = .083'+ (,3066333-.083 = O.158'

1%@r
n 3 porosab

ELAPSED TIME

tch.".Is)

0,483

/•IS

/,3,7

1, LI 23
1. O S

1,217

1,90

A 40
2,90

3,46

3,40

4,40

4,40

5,40
5,90

6,40
A.40

0,40
8,90

1

DEPTH

'(ft.BRPI

H.h

fft.1

0,91
a,es

6.98

4 9 A0

0,69
0,&3
0, 04 2
O.50'

0,4/ :

0,39,

0.29 1
0. 25 1

lo.aa

t; 15 ,
O, IS
6,19
O''A
0, It

LL
H-Ho



.

4-

10.

C

1.
0

73

01

C

0

0.1
0.

wellmw3.in

1111111111111111111

1 1

1\1
Bth

2.

\

K = 7.8493E-004 ft/min

yO = 1.252 ft

b,

\El
0

\. 0
\ 0

lilli Ill'\1 1 1 1 5 1
\

4. 6. 8.

Time (min)

10.

4,0 x 10 cm/sec
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I

1

SE100OB

Environsental Logger
05/30 16:44

Unitl 00554 Testl 4

INPUT 1: Level (F) TOC

Reference

Scale factor

Offset

Stepl 0 05/29

Elapsed Tise

0.0000

0.0033

0.0066

0.0099

0.0133

0.0166

0.0200

0.0233

0.0266

0.0300

0.0333

0.0500

0.0666

0.0833

0.1000

0.1166

0.1333

0.1500

0.1666

0.1833

0.2000

0.2166

0.2333

0.2500

0.2666

0.2833

0.3000

0.3166

0.3333

0.4167

0.5000

0.5833

0.6667

0.7500

0.8333

0.9167

1.0000

1.0833

6.90

49.98

0.00

15:56

Value

6.90

6.90

6.90

6.90

6.90

6.90

6.90

6.90

6.90

6.91

6.90

7.51

6.93

7.40

8.27

8.76

8.71

8.66

8.63

8.58

8.55

8.52

8.50

8.47

8.44

8.43

8.39

8.38

8.35

8.25

8.17

8.11

8.05

8.00

7.95

7.89

7.86

7.81

vvin \ M W- 3

END

1.166/

1.2500

1.3333

1.4166

1.5000

1.5833

1.6667

1.7500

1.8333

1.9167

2.0000

2.5000

3.0000

3.5000

4.0000

4.5000

5.0000

5.5000

6.0000

6.5000

7.0000

7.5000

8.0000

8.5000

9.0000

7.75

7.72

7.68

7.65

7.62

7.59

7.57

7.54

7.53

7.51

7.40

7.31

7.24

7.19

7.15

7.12

7.10

7.07

7.05

7.04

7.04

7.02

7.02

7.01



1

1

1

PROJECT:

CLIENT: SOLUMaLAS /\ACK\A/NeAJ

JOB NO. 1332-o\-1

FIELD SLUG TEST LOG

WELL/BOREHOLE.NO.: A4 vu -AZ

COMPLETED BY: 3 CS  R \0 0

WELL/BQREHOLE DETAILS:

Installation 081, Ground Elevation: 594,57
Reforince Point (RP): -roe OF Riset RP El,vation: SOF.45

Straligraphic Unit Moniterld LACAASTRINE SANO AND SILT

Hydfostratigraphic Unit Monitored: 5 k ALLO W v AT e R BEARING 2,04,6
Slug Tist Method: COOPER 6_t Cl\. 1\16')3
Riser Lingth: R 4, CD n. Riser f. 0.: i 17 It. Rljor Matorial: STAINLGSS
Scrion lingth 5.0 ft Scr,en I. D. : a 7 It. ser.en •aterial: STAINLESS

L (Longth of Sand Pack) 9,1 ft r: (Radius of Borihole at Scroia) /33 ft,
Slug Dimensions or Volum, S ft SLUG

LIli:

Start Dati: 5 /29/90
Start Tim, (To) '16,0

Will Wator lovel Remain Above tl, Scrols During th, Test?

CLOCK

TINE

9-/111.

ELAPSED TIME

1(11-1,

,033

.050

. 069

,083

'100

i / 33

'169

·200

,\35
, HI 7

.40

. 483

·567

' G SO

'733

DEPTH

H(ft. BRP)

\ \.O 62

10.99

10/91

to,gy

10,9/
1 6.86

16·82

10.79

/0,71

/o,co 3
10,56

10,Aq

10,44
10,38

-ro CALC. HyD. 60/0
US E -r-= K/6

A)\,cre 6

116@r

H.6.

C ft. )

/,79

\,7 9

\,7 1

1,71

\ . 608

/•US

1,00

1 · SG

1,53

/,43

1,37

1.30

1,,8

1,/A

SATuRFT 80 THI CK

LL
H-Mo

Static lovil (H): 61,9<0

Initial Pres:lrl Head (Ho): , \,08
(No)

LGNGTH OF LANO PACK

ft. AMSL

ft AMSL

Slot: •006

rc (Radius of Scr.in) 0685't

CLOCK

TIME
ELAPSED TINE

tch•m-s)

#819
·90

1. or;7

i. 4 31

/ · LIOO
1.5 (go

1,93 5

/,900

,40

2.40

3,40
3.9 0

4,4 0
5,HO

DEPTH I H-h
./.BRA (It.1

10.11 1,05

/O,27 1.01

10, t7 19 1

10.08 .Ba
10,00 ,74

9.94 , 68

9/2G .GO

9,9/ ,55

9.,(961 ,£1 2
9.57 .3/ 1

9.Go ,24

9,45 .19 I
9,40 1 ali
9,39 1 ;13
9,34 1 ,OA.

7,3 £4

ft. BRP

It. BRP

LL
H.Ho

I/



0

I

I

1.1

1.

0.9

0.8

0.7

0.6

0.5

0.4

0.3

1 Ill lilli

--0

2
T = 0.01945 ft /min

S = 1.E-008

0.2

0.1 t--
A-
L_

1.E-002

WELL2I

lilli lili 1 1 1 1 11!L

9

%

1 1 lili I lili lili

0.1 1.

Time (min)

-

lilli 1!F

10.

K= T/6
2 0.0.945 Kt/rn,n

7,3 Xt

2.GED *'6314/rn,n

1.4 * I O- 3 c¥* /Sec.



SE100OB

Environmental Logger
05/30 16:36

Unitl 00554 Testl 0

INPUT 1: Level (F) TOC

Reference

Scale factor

Offset

Stepl 0 05/29 11:10

Elapsed Time Value

0.0000

0.-0033

0.0066

0.0099

0.0133

0.0166

0.0200

0.0233

0.0266

0.0300

0.0333

0.0500

0.0666

0.0833

0.1000

0.1166

0.1333

0.1500

0.1666

0.1833

0.2000

0.2166

0.2333

0.2500

0.2666

0.2833

0.3000

0.3166

0.3333

0.4167

0.5000

0.5833

0.6667

0.7500

0.8333

0.9167

1.0000

1.0833

9.26

9.26

9.26

9.28

9.26

9.28

9.28

9.28

9.28

9.28

9.28

9.26

9.28

9.61

11.05

11.08

11.05

11.02

10.99

10.97

10.94

10.93

10.91

10.88

10.86

10.85

10.82

10.82

10.79

10.71

10.63

10.56

10.49

10.44

10.38

10.31

10.27

10.22

9.28

49.82

0.00

\A/BII /v\\A/- SCI-

END

1.166/

1.2500

1.3333

1.4166

1.5000

1.5833

1.6667

1.7500

1.8333

1.9167

2.0000

2.5000

3.0000

3.5000

4.0000

4.5000

5.0000

5.5000

6.0000

10.1/

10.12

10.08

10.05

10.00

9.97

9.94

9.90

9.86

9.83

9.81

9.68

9.57

9.50

9.45

9.40

9.39

9.34

9.35



-

PROJECT
-

CLIENT: _.COLUM\3MS M Ck 1 /V/vRN
,08 No /32>2-0,-1 ,--

WELLLBORIHOLE DETAILS:

installation Oate:

Rellfence Point (RP): TMP

Stratigraphic Unit Monitor,d:

OP R\SeR

LACMSTR\AJe

FIELD SLUG TEST LOG

WELL/BOREHOLE NO. : AA W-l Z

COMPLETED BY: ZCS /RHO

Ground Elevation:

RP Elivation

Su_=r AND SANO

552.is

5 94.07

Hyd,ostratigraphic Unit Monitorad: SHALLOJ (NATeR BER RING lo,ve
Slus Tist Method: COOPER et aL (14 07)
Riser L,nith: 23,(o ft. R i ,/r 1;. D.: ./0 It. Rizer laterial: STA//VLESS
Scrlen Length: 5,0 it Scro,n 1.0.: .\7 ft. SCrlen litlfill: STRIN Le SS

L (Length of Sand Pack) 9.3 ft.

Slug Dimensions or Volume

ft. AMSL

It. AMSL

Slot: ,004

r; (Radius of Bor,hol, at Scril) ·33 it rc (Radius of Scri,n) .083 ft

I.UI

Start Dato: 5-29-90

Start Timi (To) H : 43:00

Will Wator Level Remain Above the Scrlla During thi Test?

CLOCK

TIME

ELAPSED TIME

t("Im-:)

-1\7-

. 150

. 167

.183
'20

·2/7

*233

.*50

, 2 67

'283

,300

, 317

.333

.417

.50

DEPTH

H(ft. BRP)

2,4 4

8.52

5. m 9

8,21

8,1 0

8,1 3

8,07

8,03
8,00

7,96

7,92

7,89

7,26

7.G9
9, S e

£111. To CALC. HYO, CONO.
856 T ' k/b

voBGRE- b

lgir

H-I.

1.8

1.6,8

1.G,3

1,57

1 · 52

%,49

1,43

1,39

1 · 36

1,32

1, 28

1,25

1,262

1,05
·92

LL
H.Mo

LATuRATES THICk/0656

Static l,vol (H): (o.Co+ ft. BRP

Initial Pres:uri Head (Ho). ft. BRP

(No)

CLOCK

TIME

ELAPSED TIME

tch•mls)

*593

GGr7

.750

·833

·917
l.0

\.083

1,1 7

1. 2 5

1 ..1 17

1 ' 50

1. Corl

1, 8 3

1.9/7

2,SO

LENGTH oe LAND PACId

DEPTH

Icit.BRP'

9.45

7,36

7.28
7.20

9,/4

7,09

7,03

7,00

6.97
Co,90

6,87

G,24

6,gil

6,79
0,70

H-h

(ft.1

'Mil

'72

·64

, 56

,SO

& L.1 5 1

139

'36'

*33 J
·eG ,

·a 3 1

'00 i

•17

'16 ,

H·Ho

9,3 gt = 222,5 Crn

1



0

I

I
\

1.1

1.

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.

1.

9

1 1

r

t._ 1 1

WELL MW-l I SLUG TEST

1 lilli 1 111 lilli 1 111 1 1 ICi

2
T = 0.663 cm /sec

s = 1. 1269E-007

\

/9

/4

1 1 lilli 1 .1 1 1 lili
10. 100.

Time (sec)

\

Et*%1--+-4-4-14_ L r

1000.

K= T/6
= 6.Co G 3 cn /se c

222.% CM

 3 0 x 166¥dsec



SE10008

Environ,ental Logger
05/30 16:38

Unitl 00554 Testl 1

INPUT 1: Level (F) TOC

Reference

Scale factor

Offset

Steps 0 05/29 11:43

Elapsed Tise Value

0.0000

0.0033

0.0066

0.0099

0.0133

0.0166 J
0.0200

0.0233

0.0266

0.0300

0.0333

0.0500

0.0666

0.0833

0.1000

0.1166

0.1333

0.1500

0.1666

0.1833

0.2000

0.2166

0.2333

0.2500

0.2666

0.2833

0.3000

0.3166

0.3333

0.4167

0.5000

0.5833

0.6667

0.7500

0.8333

0.9167

1.0000

1.0833

6.64

49.82

0.00

6.64

6.67

6.68

6.70

6.70

6.70

6.70

6.70

6.70

6.70

6.70

6.70

8.40

7.17

8.10

8.44

8.37

8.32

8.27

8.21

8.16

8.13

8.07

8.03

8.00

7.96

7.92

7.89

7.86

7.69

7.56

7.45

7.36

7.28

7.20

7.14

7.09

7.03

W El\ MV\,-,L

END

1.166/

1.2500

1.3333

1.4166

1.5000

1.5833

1.6667

1.7500

1.8333

1.9167

2.0000

2.5000

/.00

6.97

6.93

6.90

6.87

6.86

6.84

6.82

6.81

6.79

6.79

6.70



I

J-'

PROJECT:

CLIENT:

JOB No.:

COLUMBUS M CK\ANON

13351 -01-1

ELL1LB0REHBLE__0£181 LS:

Initallation 081':

Reference Point (RP) Top of R \sER

Stratigraphic Unit lion,torod: T\LL

WELL/BOREHOLE NO.:

COMPLETED BY

Ground El,vation:

RP El.vation'

Hydrostratigraphic Unit Monitorid: CONWIN / AG LANER

Slug T.st •.thod: REC-ovERS TEST - UVORSLeV 64=n
Risor L•nith: 32.27 n. Riser 1.0.: •083 It RI:er Material:

Screen Lingth: 2 H. Scr,en 1.0.: 0083, It. Scr,In Natorial:

L (Lingth of Sand Pack) A H.

Slug Dimensions or Volume NA

FIELD SLUG TEST LOG

r; (Radius of Borehole st Scroll) .AS it

IUI

Start oati: 5 lielqo
Staft Timi (To)

Will Wate, Level Remain Above tle Sc,ion During the Test?

CLOCK

TIME

5 1 18
S /25

5/29

6/8

Co/15

6/2 2
G/.29

ELAPSED TIME

tch-m-51

DANS

0

7

1I

14

2/

A8
35

DEPTH

H(ft.BRP)

29,41

& 8.st

IS-.4(0

13,98
1 1 , \8

9,BB

8.86
8,45

H.h.

18.96

10.06

7.01

5.43

A.73

/,23
6,HI

COMMENTS

1<: (41 18(L/rs) lk(h,/A,)
2 CL) Cti- 1 4

11gir

LL
H.Mo

1,0

.53

*37

'29

.Ill
'09

, 02

0

Static lovil (H):

Initial Pres:wro Head (Ho).

ySS

in - Heaj Rca-.0

CLOCK

TINE

ELAPSED TIME

t(h'm.S)

/\A \,/V- / D

5 '72, 23
674. 80

Pvc

pvc-

ft. AMSL

ft. AMSL

Slot: .0,0

rC (Radius of Scrion) ,0'511

8.45

a '7•4/

(NO)

DEPTH I H.h
&(It.BRP) (ft.1

(08 81 In (A/.25) \h 490/1 32) Z 1,2 x 16-Cozz
2 (2) (1/- 4 J.yi)

ft. BRP

ft. BRP

H-Ho



1

1
PROJECT:

CLIENT:

JOB NO.:

COL\AMGMS rn c.l<'31 '90'J

1332 -ol- 1

1_LLBOREHOLE DETAILS:

Installation Oate:

R.lirenci Point (RP)

Stratigraplic Unit Monit.rod: T ILL

WELL/BOREHOLE NO.

COMPLETED BY:

FIELD SLUG TEST LOG

AA\A; -RD

Ground {Imtion: 594.57
RP Elivation: S 75*69

Hydrostritigraplic Unit Monitored: CON¥:INIUG LAUER

Slus Test Method: Rscous Ra -resT - HAORSLEV (1450
Risor Length: acl, 58 11 Rise, 1.0.: ,081 It. Riser Natorial:

Screen Lingth: 51 It. Scrion 1.0. , 681 ft. Scrlon latlrial:

L (length of Sand Pack) - It

Slug Dimonsions or Volum, NA
r; (Radius of Bor.hol. at Ser••10 -AS It

I.UI:

Start Date: 5/25)90
Start Time (To)

Will Water livil Remin Above the Ser *la During tle Test?

CLOCK

TINE

5/25
5 109
6/ I

G 18
G /15

G /22

6/29
91(0
7/13

9//6

\\19

ELAPSED TIME

t f "....1)

bAUS

0

9

7

1 LI

2l

28

35

43

SO

84

DEPTH

H(ft. BRP)

30,28

28. 28
27,10

94,43

Aa,20

20,30

18.65

17·32

1(0.41

& A, 90

' O,\5

H.I.

(ft.)

10,13

(8,13

\U.95

, LI , 28

12,05
\035

8.50
7,17

6, 26

2.GS

LL
H·Ho

1,0

O.90
0.94

0.91

0 •GO

0.50

o,HA

0,36

0.11

0.13
0

9//UU; S<: *04 in(L/rs) 1 4(h,/6,3
204 (t A-t,3

gir

-

-

Pu C

Pvc

Stltic levol (H):

Initial Pres:url Head (Ho):

Yes

CLOCK

TINE

ELAPSED TIME

'Ch."Ils)

ft. AliSL

ft. AMSL

Slot: '0\0

rt (Radius of Scrion) , 083't

/ 0 ./5 ft. BRP

.3.0.aB ft. BRP

(No)

DEPTH I
IC f t. BRP)

NOTE ST,&-tic Leve

is ESTIMATED AS 10.
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¥R\On To

AN= M Irv

e

PATE CH.

UOT G @U,L

UE C•INN #IV

NOT FA UV

eD By LAS
/9/403

L (A)
15 -

H·h

fft.1
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H.Ho
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6 01 XEST

1 ,

T AMBASWREMBIT
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APPENDIX C2

SOIL LOSS CALCULATIONS
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MALCOLM PIRNIE, INC.

BY...R.B./..........DATE 11.528.:.90 SHEET No..... J.....OF ...f.Q

CHKD. BY ..S.68.. DATE ...1*1*5.. JOB NO. _1.13.2,.:.,C?,1.-..|..:.1.5,A

SO\L LOSS CALC\ALATIONS

AA ET HO 5 :

SOURCE

A SSUMPTIOAIS :

UNIVERSAL SOIL LOSS EQUATION

E GMATWN ANO EMPIR\CAL PARRme-reits

FROM ' UASEPA /\AA/VARL. -

WATER GUALITY ASOESSMeNT : A SCREENING

P ROCGRUCe Fort TOXIC ANC CONUBUTIONA L

POLCUTANTS #N SUREACS /ANO BROLA/VO

k,,ATERS - PART I . Rtv,Sea- la125)
EPA / 600/6- 5/002 4

 NO SHEET AND R\LL SROS\OW ON OIL DISPOSAL AREA
DME To P LAST I C SHEETING

2j /VO emos\Ow op CREEK SAA/K ALD/Ve OIL DISPOSAL
AREA D WE TO R\P RAp AAID EROSION CDATROL FABRIC

3 SOIL TYPE TAKEN As SANDY LOAM OR LOA,+4 SAKIC
8 Ass D ou SEIVE ANALVSES OF COMPoSITE Sot MATERIRL

FRoM Emci# ARR. SIZE AttAcilmeul A Follou)/Ale PAGE IO
H COVER /nt NAGEMeNT 1=A cro R

FOR No RTH ARS A A ls LAMe

0) N O CANO Py
15 COVe R AT gURFACIS %5 GRASS
c) g/0 cove-,2 1 -s 20 0/0

ES) Borne BARG SPorrs ON LAION

FOR CoNRAIL PROPER¥Y . i.

r

01 1/VAS. A TRIES CANOPY , U

FiT. , ,· - glogGR AT SURFACE IS G Rass
cic) 04 CA/vops · is 75 90

14 1 % 6 ROUNO COUGn ji 950/0
ASE TABLE Til-6 C FACTORS FOR ?ASTIA RE , RANGE

AND TaLE LANS



t

1

t

1

1

1

IRNI

4 Con 9 J
- FOR

MALCOLM PIRNIE, INC.

BY.R.ki.Q.............. DATE .1.1,:...AB.:90 SHEET NO,....,.,OF .....1.Q

CHKD. By ..j!*l. DATE..../lg. JOB NO.,..\3.SA -0- 1
SUBJECT ........,Sul.4_ LOS:-5

C.REEK BANK

0 COU eR 1 5 CR U.S He= STON e  2 46) iond- acre
 LANb SLOPE jS 34 -SO 90

MSE TABLE: TiT-3 C P ACToRS FOR CDASTRUCt! 041

.S\TGS

5 ASSUME @,O 9 ORGAN/04 /4 FRL

4 AisAMIP- E\\.L vj=IGH) 1/©5 11Fl-3
7) (P) 0Vepoer ING FRActice rACTor E-GUALS 1,0

SINCE tue RE I S K, 0 11 LLAee-

E QuATioN i

A - i . 9 C,3 E '1< ' Is · C· P
W HeRE X Avs,RGE ANUAA L SOIL LOSS rn Tons / hecturt

E Z RAINFALL AND RNNOFF EROS/uity INDex

K = SOIL ERODIBILITy FACTOR m Tbrti / hec#acre

Is r le ne+ - 3 o pe F ActoR

C = Covent rAANA(belne/VT FAC-'tofL

P Z P RAct i ce FACTDR

\,29 BAWIUX -h) Metr-,c. converaon fracj or
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No RTH A REA

C

MALCOLM PIRNIE, INC.

BY.......RKO... „ DATE \-18..3.2

CHKD. BY .MKEV\.. DATE ....../4jl.?0-
SUBJECT ..............S.Q.1.6....L.Q.FS

DIVIDED 1/U TWO & 6 6 MENT-3

LENGTH -SLOPE FALFO R S

SHEETNO..........

JOB NO....131,2.1.0 I- 1

8 45 20 G KJ D 1 FFS-12-lEAJ 1-

& EGMENT A - WARRO ACceS A REA ALO/U6 CRGe/<

63

2 2 95 1; FROM FI 6 Ll IZE 1 - il> p /651

(1) ,

(1 b LAriVt r

Ls r , 1 59

0.013

I.0

102 42 -tohs- 4

(35
FOR A SANDA LOAM .'. : WRK -2 90 ORBARIC S

FROM TABLE 1 1-1--r-3- p / G s

FOR .SLOPG oF 5 94
S LOPE-LGWGTH OF 25

56?UATION 1

FT

ANG

Is = .OLIS * 1)(GS,41 S,u e +4,56 Sin G + . 065
vuLne k

e

stop e \ens*k
4 1

5, ope CLnele = 7-4„ 6/o 40

SEE ASINMPTIONT

/a C-Ar *t,F)5,5 1 ·735 to 064 61 n rn €tri E
(And,4 94 \02 m - tonn tr-C'Vha-hr

IC) FOR SGIUE ANALSIS

o'a 4 ( :' 54 (0,0 4 (, '4 .
144 )( lac ) /7 205 tb-f h

0903 AL 93 (00 0 Ity l A tonn t-,/

(R) i unrtr tonne#/Ac, / unit 04 E
(3) See %4*%Ad-MERI -A Fo\\01,4 1 1?*se, u
SOIL LOSS :

A z ,29. 75 A 102 ,735 (
- 1

- (83¥7 Tri ettic,tonn€/ha/Searl /

-- 1.020 lk-r /5 eQr
Er* 
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SEGMENT B

E= 95

1< 0 0, 614

MALCOLM PIRNIE, INC.

BY .....21*Q...........DATE ..1.l.-AB..9.0 SHEETNO..........OF 

CHKD. BY..1051. DATE.....1.30.10... JOB No..,.1332.-..O.1.-.1

6 8-855 y AREA BET weeAJ oFFICE ANO LockER eoom

t\GURS l\\- U

-T ABLE Trri-X

1, = . 397 W,19¥t Elope)enst\.
_Si Dec

C= 0,0\3

p= 1.0

TO,L LOaS :

see_ Assume-t IC)/ur

Le G A 55 14 MeTION r

SO \.4
5 °/o

/ S. 2 A

Wr aj (75 zio (1,735 <0,@4) (i397 @014 0,4
2- <19, 74 metr,ctonne/ka/se,(4(1 b-s )/_la,_ ) As-03!121

/ . 40549| \ 43(,00 t©) L rn +bnne j

- 9,466 lbs / fter
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C ENTRA L A REA

A s s IA iviss

E = 75

MALCOLM PIRNIE, INC.

By....R.H..Q...........DATE Il.3::.7.1.9.D

CHKD. BY............. DATE.....................

SHEET NO....5_OF__10

JOBNO. 1332-01-1

PLASTIC SHEET//Ve 15.NOT PRESENT-

F RD M Fl GURE ili--F2 P,62
61>

K- 0.\0 FOR A. L OAMY_*ANo wITIA 2 0/0 ORGAAn c CONTENT
FROh, TABLe EES-3

\S = .309 . w€,re s) op€ 1 Q.ns th = So W = 1 5, 2 1 Slope - S°/o

C= O,013 S Ee A Ssur,\Prio,vr Po R A ORTH AREA

P - ,1 0 SEE 465 un1 0TIO/VJ-

JOIL LOIS-

z · (·1,2<j (75 x \01 (F?3© (040) (.37'7 (6'(315 ho

2.1 aso. / C 43*00 t-IL) C n, tonHLr (9.13471tinur,/kc, /sj ( \),4  /12.5. h (agos-!kf j

- i .0217 j£  *dec,r

(6 see All-*cumeAPT /4 4.uoU,5 pelse \D Lor .Seme AM,|j#es,
t
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CON RA,L PRoperrs

MALCOLM PIRNIE, INC.

By.....RHQ..........DATE .,11.:,20,-,99

CHK[).BY.... DATE....,13?.A...
SUBJECT

SHEET NO.......... OF | 

JOB NO.......).332.10 1-1

SQ.I.L.....4.0.5.5

E- 25 F Forn FIGIA RE -Tr\- 1,1

01
O,34 FoR A SANDY LORY» w\T F 2 04 026Awic cow-TENT

\S = 0.377 .s\ope \€-netil -- sO $+
6/Ope      - S °/0

C = 0.003 SBE AS·5 LA¥n PT, 6/VJ

P= 1. 0 Ses As s u m P T 1 045-

Soil LOSS t

X = 0.29) (7 5-* l oo) (1,73 5 <0, RY) 0,377 0,603) (1. Cl

-*(61.556 ton**Qqr) (_Lha_ h / 1 Cl 6 )< 2205

/ ·40561* 93(0004,7 rn , onn e
1-4

= .5661 16-s- / 5€·Ctf

6) SEE AtrACI#MENT A 40\\IN,Hj*se lo ojr \O £c Se,w Ana'330 4
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C R ESIC BANK

AJOTE-

C

E

\s

P

60\1 LOSS

MALCOLM PIRNIE, INC.

By ......R110 DATE ...(1:42.-99

CHKD. BY. .jt(Bj. DATE -*...
SUBJECT

SHEET NO.....7... OF ID

JOB NO.......1 3.3& ...0 1- 1

SOIL LOSS

AKER EVALUAl-GO EX -t s/vor FJZ 0 /Vi 2/* CH ENS OF

TRN\ CRGEK G RNA IA/1 PROVENIENTL- -TO,·A P \STANCE

50 FEET NORTH 3 ANO 70 FEET .50 utH.
AREA 1 MC L u Des TH C EXIST/NG R\P R.MP PRO-rec-telb

C-RFek LiANIC , BUT NOT TUE WERJ Zarn IMPROVeMENT

\,N H \ C N H R S EROSION CoNTROL FAB Ric .

7S

0,\0

5.64

0.0&

F Ro Ni F I G LA,26 -rrul=-rn

SEE Foork01-6 PAGG 2 °flo

51 ope \enstk Avefc,564. jo *-t - 3.65 rn
5 Lope Clver.49 EA SOo/0

TRN-'654 = 16, G
.5

15 2 (O,0 45 x 3.050 (GS,41 Sin 2*.6 + 4,Se Sin 26.6 + O,665
2 (. 3705 ( #3..119 +1@,OLIA:- 4 0,005
= 5.(04

SEE A s.Su Mer, OAJ--

i. 0 SEE A.S.surnprawr

*= G.293 (

2 (189
93„ 6

75 *100 (1,735 <0.10) @,94) (o.OR) (1,4

tonnes/6*,4 / -lha \ / 1 4 C - < -_- 220516

/ \,Llose*/ l,36,0041 rn,onne

- I *€A¥
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CREEk BANK

C

MALCOLM PIRNIE. INC.

BY.-EMR...........DATE . f.k:.AR....9 0 SHEET NO......... OF.........1.0

CHKO. BY ...A41.. DATE ........1/,iD Joe No, 13 3 a - 01 - 1
SUBJECT ...................................................SOIL.Lo SS

ALoNG IKM \ 'v\V\*VE-MEATr - 7- NTENT \S -t O Mobel

5*\STING Co NAI-no/v * PRIOR TD I RhA C R Ge k BANk

ST ABILIMArri o W

E = 75

Is

k 0. 1 0

= 5.GLI

Z O.02

P = 11 O

SO 1 4 LOSS ;

FROM FIGWRE 1/1 -15

FoR AA LOAMY SAND - BASGD Ow (SEE FOOTIOTe 1

s\ o p &-\e-nut\,
9\ope *0

SEE ASIIA,ne-no/vr

see A ELIAMPTIONY

= 3.og M

50 0/0

X z (\,101) (75 x'OC (1,73,5 0,10, (S,Gl<j (0,02 (1,0)

= 99 tonnu/60/56 1 _Lbs ) C -J---0- ) /190.E_-6-5 )/ \ +105 00) (93600 il=/ C M TAnw)
- 23..6 1 /5<

\) SOIL CLR 55\FICATI ON 1=oil -TRE C.tkEk GANI< \ 5 BASEO ON
61 -4 CL/ i'-G fool SoIL DE·Scftlettobvr //0 50\L 0012-1,Vef
COMPLETen ALOA)6 -r 14 E C.rEEK BARK

589 0 - 1 , 2,3J Ll, 65 \O , IQJ,4 , Al J @R 3el j 35j 34;J 4|, 42, Llf .
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ConPlATE

MALCOLM PIANIE, INC.

CHKD. BY ....E>OATE......(2
SUBJECT

Q
SHEETNO. .....1 .... OF........

JOB NO......1.3.3Az.c?.1 - 1

50.1.L.....L.QS......

AveRRaG VOLU ¥ne Of= 50/L LOST PER SEAR-

Al O RTH A WEA

 SerorneNT A 1.00,

4 586rn 6,0 7 a 2.47
33 *

COAIRNI- PRDPel-2-Tl·4 O.97

-!1 / / 2 s ij
91 1

46 / 8-15 /6
Pr/' 44 3

Ijr j 125 16,

·008 14 =-. 096 21
Sjr tl r

, O 26 J - . 237 in
/1 r Sr

·005 2
1<

, 055 15
Lj r

NOLLime OF loWS R PPEARF RESDRROLG FOW R E-LArn,GLY FLA T

VEGETATeD LA /VO

GREEI< ANIC

23.6 \65 1 1251_Be = 0.189 St
S+L / i.13 br

2.27 i n cl *j

UallA¥nG or loss APPEART CoAKEROATIVeLY Hlekl -

SINCE T\·Ais te4 ULT 3496$31-r APPIOX 23 inc, u 04
SOIL LO-67 FROM BEN BATH 6%\St'Ne RIP CRA IN 10 yeR RY

U GuleveR-

1/ El THERE- HRS Bee/V NO 2/20<10/V PROBLE,vl ALONG- CRee/c
B ANI< ANC R \ P eR P A PpeARS -to gar S T 19 OLG

THGRG $-DAG

12 RTE OF Son_ LKS 15 41166(50 TO ag Less

1-HAN TIN E C A l-CLA LRt ED RATS·

* CENTRAL ARGA 1,01 02 ,15 11, = '008 2. ' ·099 11
%1/ , 1 Mr br
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VIARLY SOIL LDSr PER AREA

MALCOLM PIRNIE, INC.

BY...Bs..9..........DATE ,.1.U:.Zf(.z 9 0 SHEET No,,,,LV.,. OF....,...10

CHKD.BY ..;**6. DATE......./1304.6 JOBNO...,.j 4.32:...Q.l - 1
SUBJECT ..........S..9.1.6.....L-6.5 4.-.,.1 .0.t, 4..4. 1

ARGA SO/L LOSS AKEALBYTENT

(|63/Et/3 r) FT z

NORTE ARE R

A

CONRAIL

P ROPERTS

CREEK ZANK

T ¥LYn ARrs#+

1.02'

2.47

O.59

23.G

23, G

\SS' w 25

45'x Go'

65' y 90'x Yz

SO'+ 7 0' k I O,
ISO' P \0

* Risumbr /;25- 164//Ftl

ef foR NoirtH AREA A

3853 \,r „ Pt1 * \.cy
52 /25 Alr 2 7 M 1

1.02

33-/
5r

/ RS *r 44

j Ko\L Lors U N DeR CONDITIONS 8% 1£Tl A.16

PAOR To IBE, 1 RApRO\JenneNT

SOILLOAD/|AREA Volurn e  AR E A
\br /v r Cy/BR \Njyrk

3,95:3

6,669

1,667

28,310
36,4 00

1.17

0 1090 in
 Wr

/.19

1.98

o *49

8.39
10.49

0.69-6

O, 237

O.055

2,2-7

1.A7
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MALCOLM PIRNIE, INC.

CHKD. BY .............DATE....................

SUBJECT ....

A TTA CH IMENY I
SHEET NO............. OF..........................

JOB NO.

Attyclment I Jocuments +Kie so, 1 A-tipe -1-6 Q]k LUGJ-

sdected In Tu\0\ c -TTT-3 Tor the c\etermlva-kon 04 +
so ,\ ef o aa\0&*j XcE ctor '1 n -th e USLE ·

MetoESS--
9-Soil samp\24 BJere Co\\Ictcl Trorn O- 6 il * Q.j-

thfui CS Vocak,ons In ecto\ Arect, The 401 66 iny
loccit,on.s kiere Sqmplect, :

5 No,Ajn Arect 5 5890-jo, s 890-,5 JSB9O-19
CGNTLAL

53@M#* Allurg : /Viw-l o , f s B90- 34 J SB90- 37
Solk-r H

Can**AL ARER : 5890-39  SB9O-91, 5890-46

SOIL S A m PLE s LU E RE Compos 1-t(PO i A,to 1 Sol L S A A rour
FRom 6 ACH A REA AMO 6 Ul D m trte O -to 62:A

SOIL LAB I/V aPPER N 6(drou VALLS m A . Fo R

SENE ANAL-4/4.

Results_
6:ZA SEI\)G ANRO4315 REJUL:fr AIZE A-/78(1460

A- coNUERBIOA, FRO M THE US C£ 60!L CLRS,fle/CM-fla/V
J.>331-Sm tO -t NG US O H roll t·LMS j & FrICAY-C 6/V

&43¥6*1 \S AL.go A-rfACH6O,

/U ole I 561 ve
too .S6- AAL\6·SES IA,GR.E *r CoNOUC+6¥3 Foli GLABS,<R-FACS-

.$611- /FILL expose 13 A LO/U G T He CRee/< B AA)£ -

1-HREFoRS - ,SDLL.E. BokiNG Loed- 'FoR- flok\NeJ CornPte715D

AL6 -t He CREEK BANK bue/le U-tu-H:6,3 76 557//vl Ate

·Soll_ -tkjPE .



1

1

1

1

1

LU
N-

1--1 8
CrJ

LU 8
>

CO

0
Z

U-J

[n
. 0.-

Z

D

100 90

:

C!Z·

@.

E.

0

7

,

PERCENT FINER BY WEIGHT
80 70 60 50 40 30 20 10

pt-

T

ru--I'Il------ -

GZA GEOENVIRONMENTAL, INC.
ENGINEEAS ANO SCIENTISTS

BOAING NO.
SAMPLE
DEPTH
TECH. EH
REVIEWER JK

APPENDIX E-9

I.

0

.U

0
-1

0

CO

tr

LLI

1-

LLI

1-1

LU

N

OH

Z

Z
'-1

CD

-1

0
I

2
a
X

d

M

LL

C]

u

E
1.

81

8

PROJECT # 1332011

BUFFALO N.Y.

GRADATION TESTS

at

67
0
..0

d

X

TEST SERIES
NO. t

OATE May 91

FILE Li2548

S

W

:

a

Ni
-S

S.3



1

1

c

0
Z

Crl

Cr]

D

LU

>

LLI

CO

LU

N

U]

100 90

00·

92·

S@-

SE.

d0
9.

Z

0·

Z

g z.

-Z-

PERCENT FINER BY WEIGHT
80 70 60 50 40 30 20 10

GZA GEOENVIRONMENTAL, INC.
ENGINEERS AND SCIENTISTS

.

BORING NO.

SAMPLE
OEPTH

TECH. EH
REVIEWER JK

APPENDIX E-9

T

'UO
...

PROJECT # 1332011

BUFFALO N.Y.

GRADATION TESTS

CU

6?
0
-1

0

0
/-1

CO

QZ

LLI

LU

I H

LU
N

O1-1

Z

Z
H

CD

X

2

d

d

S

L.

W

C.n

CO

W

Z

L.

8

i
X

W

-1

TEST SERIES

NO. 2

DATE May 91

:

a

FILE L12548

1 21

.I

S.3



1

1

0

0
Z

01

LU

UJ

WS
>

CO

[n
. 0.r

Z

D

100 90

=:-

\Z·

--

g.
./

:.

rut·

PERCENT FINER BY WEIGHT
80 70 60 50 40 30 20 10

GZA GEOENVIRONMENTAL, INC.
ENGINEEAS ANO SCIENTISTS

--

--

4-

Y

BORING NO.

SAMPLE

DEPTH
TECH. EH
REVIEWER JK

APPENQIX E-9

0

0
.'.1

.'1

0

CO

CE
UJ

LU

1-1

03

1-1

LU

N

0 H

Z

Z
H

CD

5

-1

iII

LU

Z

W
ut

CI

CO

8

PROJECT # 1332011

BUFFALO N.Y.

GRADATION TESTS

(U

0
-1

d

i
I

-1

TEST SERIES

NO. 3

DATE Ney 91

t;i

Z

Y

a

FILE L12548

:Z

r'

r

S.3



1

IRNI

4 -I-fEAA

USC.5 - SEIVE ANALYSES

SILT : SANCh f eRAVEL

(ASCS - NOME-CLASS

US DA - SEIVE ANAL\/SES

MALCOLM PIANIE. INC.

ey.R.H..9........,,.DATE El'75.51.! . SHEET NO............. OF

CHKD. BY .............. DATE ..................... JOB NO.

SUBJECT ...S URE.!.C..I.B,L....401.L.,.,..CLA:5.4,1 F:I c ATIOAJ

S IL-fj SAND: 612.RVEL

: 5 , l-+ : Sand

Injlc S«nA :  -Sc,ncl : v - Sco*1 = Savwl

m jc Sqn A : S. Scen 4 : 4- San J - 100

USPA - wame

NOT 6 :

A REA

AtoRTH

19: 39 : 43

g m - 9,1+Sf¢q#

#/ Gmvel

0 Co : 39:39

4/ ; 59

21 :ID: e
= 39

E.ENTRAL

A : 43: 95

GP-6AA Poorlj
Grec\Qcl Gful tu/
m H and sclnd

to; 32: sy

24:76

a 52 9 9 : '3 =
32

K OlLT K

19 :3&:43

GM -s i 4
Graud 451„Cl

15:33; 53

3/;69

20 ;?: 92 33

51): :19 16- /ou 89: 12,9-/00 8/: A l; Ir--/00

gands L000 Loczm-9 Sanct Sand# Log Wn
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USDA-U.S. DEPARTMENT OF AGRICULTURE, (SOIL SURVEY STAFF, 1975)
CSSC-CANADA SOIL SURVEY COMMITTEE, (McKEAGUE, 1978)
ISSS-INTERNATIONAL SOIL SCI. SOC. (YONG AND WARKENTIN, 1966)
ASTM (UNIFIED)-AMERICAN SOCIETY FOR TESTING & MATERIALS (ASTM, D-2487, 1985a)

Fig. 15-1. Particle-size limits according to several current classification schemes.

less than a given particle size is plotted against the logarithm of the
"effective" particle diameter. Particle-size distribution curves, when dif-
ferentiated graphically, produce frequency distribution curves for various
particle sizes. Frequency curves usually exhibit a peak or peaks repre-
senting the most prevalent particle sizes.

Particle-size distribution curves are used extensively by geologists in
geomorphological studies to evaluate sedimentation and alluvial pro-
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Fig. 15-3. Textural triangle for soil textural analysis using the USDA classifcation scheme.

soils contain aggregates that are not readily dispersed. Soils generally
contain organic matter and often contain iron oxides and carbonate coat-
ings that bind particles together. Chemical pretreatments are used for
removal of these coatings; however, chemical treatment can result in
destruction and dissolution of some soil minerals. Physical treatments
are also used, but standardization of treatment and adequate testing of
specific methods are needed, since the very process of separation by me-
chanical or ultrasonic means can fragment the individual particles into
further subunits. Procedures should clearly specify the sample pretreat-
ment, the separation method, and the purpose for which the size analysis
is intended for a particular soil.

Standard PSA methods require that soil particles be dispersed in an
aqueous solution by both chemical and physical means. After pretreat-
ment, chemical dispersion is often accomblished using a dilute alkaline
solution of sodium polyphosphate. The effectiveness of the chemical dis-
persing agent depends on its ability to create and maintain repulsive
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total upstream erosion since much of the transported Sediment has been deposited

or fil tered from the water. Near a sediment source, nearly all eroded soil becomes a

sediment mass flux. For example the sediment yield in runoff from a corn field is

approximately equal to the eroded soil mass from the field. However, as the runoff

travels from the field in drainage ditches and stream channels, portions of the

sediment are removed, until only a fraction remains to exit the watershed.

Erosion of the land surface by sheet and rill erosion is the major source of

solid-phase pollutants in surface waters, and most of this section is accordingly

devoted to prediction of this sediment source. Although channel erosion may also be -1
a significant camponent of sediment yield, it is not generally considered a pollution

hazard and will not be consi dered in the following discussion. .-/

3.4.3.1 The Universal Soil.Loss Equation

The Universal Soil Loss Equation (USLE) is an empirical equation which was

developed to predict average annual soil loss by sheet and rill erosion from source

areas (Wischmeier and Smith, 1978). The equation, which was obtained by statistical

analyses of over 10,000 plot-years of erosion field research data is:

X = 1.29 E(K)(ls)C(P) (III-11)

where

X = soil loss (t/ha; lt=1 tonne = 1000 kg = 2205 lb)

E = rainfall/runoff erosivity index (102 m-tonne-cm/ha-hr)
K = soil erodibility (t/ha per unit of E)

15 = topographic factor

C = cover/management factor

P = supporting practice factor.

The three factors ls, C, P are dimensionless. The 1.29 is a conversion constant to

obtain metric units.

The USLE i s an important component of 1 oading functions- for runoff waste loads --libecause its parameters have been evaluated for a wide range of conditi ons and many

important pollutants are transported on eroded soil. For example, most organochlorine

pesticidesare very strongly adsorbed to soil particles. Procedures for deter,nining

the USLE parameters are presented in the following subsections.

3.4.3.1.1 Rainfall/Runoff Erosivity

The erosivity tenn E is related to rainfall intensity. Average annual values

for the United States have been computed by Wischmeier and Smith (1978) and are given

in Figures III-10 and 11. The values of E in these figures are in English units

(102 ft-tons-in/ac-hr) and can be converted to the metric units of Equation
III-11 by multiplying by 1.735; i.e. E (metric) = 1.735 E (English, Figures III-10,

-161-
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11). For example the erosivity for northern Maine is E = 1.735 (75) = 130.
It can be seen from Figure III-10 that the intense rainstorms of the Southeast

produce the highest levels of erosivity in the United States. In contrast, erosivity
in much of the western mountain region (Figure III-11) is less than 10 percent of the
southeast values.

3.4.3.1.2 Soil Erodibility

Typical values of K are given in Table III-3 as a function of soil texture and
organic matter content. Values for specific soils are available from local Soil and
Water Conservation Districts and state offices of the Soil Conservation Service.

3.4.3.1.3 Topographic Factor

The topographic factor ls, is related to the angle of slope o and slope length x
(m) by:

15 - (0.045x)b (65.41 sin20 + 4.56 sin 9 + 0.065)

The slope angle e is obtained from percent slope, s by:

e = tan-1(s/100)

(III-12)

(III-13)

For example, a slope of s=8 percent has a slope angle ofe = 4.6°. The exponent in
Equation III-12 is given 6y b = 0.5 for s > 5, b = 0.4 for 3.5 1- s 1 4.5, b = 0.3
for 1<s<3, and b= 0.2 for s<1 (Wischmeier and Smith, 1978).

-

Research data support Equation III-12 for x 1 100 m and s 1 18, although in
practice it is often applied beyond these limits.

3.4.3.1.4 Cover/Management Factor

The cover/management factor C describes the protection of the soil surface by
plant canopy, crop residues, mulches, etc. The maximum C value is 1.0, corresponding
to no protection. Cropland C values change dramatically during the year in response
to planting operations. -op growth and harvest. Although C values have been de-
termined for each of these stages (Wischmeier and Smith, 1978), generalized annual
values such as those given in Table III-4 are more suitable for loading functions.

Wischmeier and Smith (1978) have also developed C factors for construction
sites; pasture, range and idle land; undisturbed forests; and mechanically prepared
huodland sites. These C values are given in Tables III-5 through III-8. Note that
cover factors are so small for undi sturbed forest and pasture or range with good
ground cover that these erosion sources can generally be neglected in water quality
studies.
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b

Texture

Sand

Fine sand

Very fine sand

Loamy sand

Loamy fine sand

Loamy very fine sand

Sandy loam

Fi ne sandy 1 oam

Very fi ne sandy 1 oam

Lo am

Silt loam

Silt

Sandy clay loam

Cl ay 1 oam

Si 1 ty c 1 ay 1 oam

Sandy clay

Silty clay

Cl ay

TABLE III-3

SOIL ERODIBILITY, K

(Stewart et al, 1975)

0.05

0.16

0.42

0.12

0.24

0.44

0.27

0.35

0.47

0.38

0.48

0.60

0.27

0.28

0.37

0.14

0.25
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Organic Matter

0.5% 2% 4%

0.03

0.14

0.36

0.10

0.20

0.38

0.24

0.30

0.41

0.34

0.42

0.52

0.25

0.25

0.32

0.13

0.23

0.13-0.29

0.02

0.14

0.28

0.08

0.16

0.30

0.19

0.24

0.33

0.29

0.33

0.42

0.21

0.21

0.26

0.12

0.19
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TABLE III-6

C FACTOR VALUES FOR PERMANENT PASTURE, RANGE AND IDLE LAND

(Wischmeier and Smith, 1978)1

Type ond

h.igh,2

No appreciable

canopy

Cover that contacts thi soil surface

Prcent Pe,cont ground covw

cover 3 Type 4 0 20 40 60 80 95 +

Tall weeds or 25

short brush

wi/h average

drop foll height 50
of 20 in

Appreciable brush 25
or bushes, with

average drop fall

height of 6:6 ft 50

Trees. but no 25

oppreciable low

brush. Average

drop fall height 50
of 13 ft

75

75

7S G

W

G

W

G

W

G

W

G

W

G

W

G

W

G

W

G

W

.36

.36

.39

.39

.26

.26

42

.42

.40

.40

.28

.28

.34

.34

.17

.17

.36

.36

.17

.20

.18

.21

.19

.23

.14

.17

.16

.19

.18

.22

.10

.12

.13

.16

.17.

.20

0.45 0.20 0.10 0.042 0.013 0.003

.45 .24 .15 .091 .043 .011

.09 .038

.13 .083

.07 .035

.11 .076

.06 .032

.09 .068

.09 .040

.14 .087

.08 .038

.13 .082

.08 .036

.12 .078

.10 .041

.14 .089

.09 .040

.14 .087

.09 .039

.13 .084

.013

042

.013

.042

.012

.040

.012

.041

.013

.042

.011

.038

.012

.039

.013

.041

1 The listed C values assume thai the vegetation and mulch are
randomly distributed over the entire orea.

2 Conopy height is measured ot the average foll height of water
drops folling from Ihe conopy 10 Ihe ground. Canopy effect is in-
vinely proponionol to drop fall heigh¢ and is negligible if fall

heigh, exceeds 33 fi.
3portion of 'o'°l-ofea su,foce thol would be hidden from view by

conopy in o vertical proiection (a bird's-eye view).
4 G: cover at surface is gross, grm,like plants, decoying com-

pacted du#1, or litter oi lease 2 in deep.
W. cover ot suiloce is mostly broodleof herbaceous plants (os

weeds ¥mh Imle loterol-root network neor thi surface) of

undecoyid residues or both.
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.012

.041

.003

.011

.003

.011

003

.011

.003

.011

.003

.011

.003

.011

.003

.011

.003

.011

.003

.011
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TABLE III-5

C FACTOR VALUES FOR CONSTRUCTION SITES

Typ• of
mulch

(Wi schmeier and Smith, 1978)1

None

Strow or hay,

tied down by

anchoring and

lacking

equipmeh,3
DO.

Crushed stone,

'A to 1 '/1 in

DO.

Wood chips

DO.

Do.

Mulch

Rate

Tons per ocri

0

1.0

1.0

13

1.5

2.0

2.0

2.0

2.0

2.0

2.0

2.0

135

135

135

135

240

240

240

7

7

12

12

12

25

25

25

25

1-5

6-10

1-5

6-10

11-15

16-20

21-25

26-33

34-50

<16

16-20

21-33

34-50

<21

2143

34-50

<16

16-20

<16

16-20

21-33

<16

16-20

21 J3

34-50

land

Slop'

P.,con'

oll

1.5

6-10

Fodor

C

length

limil 2

F..#

1
Developed by on interagency work-

shop group on thi basis of field oxperienci and limited resoarch
data.

2 Maximum slopo length for which tho speciGed mulch rate is
considered offodivi. When Ihis limil is excooded, oither a higher

opplication rete or mochanical shorioning of Ihe •flective slopo
tongth /8 Foquirod.

3 Whon th• slrow or hay mulch is not anchored lo the soil, C
voluoi on moderate or steep slopes of wils having K volum greater
than 0.30 should bo takon at double tho valu•i giv•n in this table.
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1.0

0.20

.20

.12

.12

.06

.06

.07

.11

.14

.17

.20

.05

.05

.05

.05

.02

.02

.02

.08

.08

.05

.05

.05

.02

.02

.02

.02

300

150

400

200

150

100

75

50

35

200

150

100

75

300

200

150

75

50

150

100

75

200

150

100

7S

200

100

1
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1

11

1

1

Contouring (PG)

bactice

Contour st,ip cropping (Psc)
RR-M.Ml
R-W.M.M

R-R-W-M

R-w

R-0

Contour listing or ridge pknting

(Pci)

2
Contour rerracing (Pt)

No support pract,cc

0.30

-0.30

0.45

0.52

0.60

TABLE III-9

PRACTICE FACTORS (P) USED IN UNIVERSAL SOIL LOSS EQUATION

(Stewart et al-, 1975)

1.1-2

0.60

0.30

30.6/V

1.0

0.23

0.25

0.38

0.44

0.50

2.1-7

0.50

0.25

o. s/,v/A-

1.0

Land slope (percent)

7.1-12

(Factor P)

0.60

0.30

0.6/S

1.0

12.1-18

0.80

0.40

0.40

0.60

0.70

0.80

0.40

0.8/4-

1.0

18.1-24

0.90

0.45

0.45

0.68

0.90

0.90

0.45

O.9//2

1.0

1 R - ro,vcroM W = fall-seedcd groin. 0 = spring-seeded grain. M - meadow. The crops are grown in rotation ind fo arranged on
the field thit fouk,op strips are always 5.eparated by a meadow or winter-grain strip.

2 These P, values estimate the 2mouni of soil eroded to the terrace channels and are u$ed for conservation planning. For prediction
of off-field scdiment. the P, values,re multiplied by 0.2.

3 n =number of approximitely equal-length intervals into which the field slope is divided by the terraces. Tillage operations must
be parallel to the terraces.

return periods. Note that the English units E values given in Table III-10 must be

multiplied by 1.735 to obtain the metric E used in Equation III-11.

Method 3: Erosivities from daily rainfall data.

Richardson et al. (1983) developed a reg ressior, equation for erosivity based on

daily rainfall data. Converting their results to the units of E in Equation III-11,

the expected values of E for a daily rainfall R (cm) is:

E = 6.46a Rl.81 (III-14)

The coefficient "a" varies with location and season. Richardson et al· ( 1983)

determi ned cool season (October-March) and warm season (April -September) coefficients

for the locations shown in Figure III-12.
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APPENDIX C3

CONTAMINANT LOADING TO ELLICOTT CREEK
VIA SOIL EROSION AND GROUND WATER
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INTRODUCTION

QUALITY CONTROL

This section details an assessment and validation of analytical
results reported for ground water, soil and sediment samples which were

collected from the Columbus McKinnon Site. All samples were collected by

Malcolm Pirnie personnel during the period April 10 through May 18, 1990

and August 22 through 24, 1990. The samples were analyzed by Wadsworth/-
Alert Laboratories, Inc. for volatile organic compounds, PCBs and the

inorganic elements nickel, cadmium, chromium and lead.

The data assessment is a measure of data quality and reliability

which provides the data user with an explanation of the qualitative

confidence and quantitative error associated with individual results. The

evaluation is based upon information obtained from completed data sheets,

document control forms, blank data, and recovery data for both matrix and

surrogate spikes. The USEPA "Functional Guidelines for Evaluating Organic

Analyses" (February 1988) and "Functional Guidelines for Evaluating

Inorganic Analyses" (June 1988) , hereinafter referred to as "guidelines",
were used for the validation.

SAMPLE HOLDING TIMES

The federal guidelines for evaluating organic analyses, define the

holding time as the number of days from sample collection to the date of

analysis or extraction. For volatile organics, the federal guidelines

recommend a maximum holding time of fourteen days for soil samples and

preserved aqueous samples. According to the 1987 NYS CLP protocol, the

maximum holding time for aqueous and soil/sediment samples intended for

volatile organic analyses is seven days from Verified Time of Sample

Receipt (VTSR) to date of analyses.

By comparing the actual dates of sample receipt the dates of

analyses, the following samples submitted for volatile organic analyses

were analyzed after the maximum holding time mandated by the NYSDEC had

expired, but were within the maximum holding time prescribed by the EPA:

1332-01-1 -1-
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SAMPLE

5890-20 (10-12)
5890-26 (4-6)
5890-32 (4-6)
5890-31 (4-6)
5890-30 (4-6)
5890-30 (6-8)
5890-29 (6-8)
5890-29 (8-10)
5890-35 (6-8)
5890-36 (4-6)
5890-36 (6-8)
SB90-33 (4-6)
5890-37 (26-28)
(duplicate of 5890-37 (6-8)

HOLDING TIME

(From VTSR)

8 days
13 days
9 days
9 days

13 days
13 days
13 days
13 days
8 days

13 days
8 days
8 days

13 days

According to the guidelines, all positive results for volatile organic
compounds detected in these samples should be estimated and therefore
qualified with a "J".

For pesticides/PCBs, the federal guidelines recommend a maximum

holding time of seven days from date of collection to date of extraction.

The extract must then be analyzed within forty days. This holding time

applies to both soil/sediment and aqueous samples. The 1987 NYS CLP

protocol recommends a maximum holding time of five days from VTSR to date

of extraction for aqueous samples and ten days from VTSR to date of

extraction for soil/sediment samples. All aqueous, soil and sediment

samples analyzed for pesticide/PCBs were extracted and analyzed within the

holding time requirements stipulated in the 1987 NYS CLP protocol and the

federal guidelines. Therefore, no qualification of the PCB data based on
holding times is required.

Technical requirements for sample holding times for inorganics in

soil matrices have not yet been established. According to the guidelines,

holding times for water matrices should be applied to soil matrices. The

following holding times have been established under 40 CFR Part 136 (Clean

Water Act). Preservation refers to aqueous samples only:

METALS: 6 months; preserved at pH < 2

MERCURY: 28 days; preserved at pH < 2

1332-01-1 -2-
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All groundwater, sediment and soil samples submitted for inorganic
analyses were analyzed prior to expiration of the established holding
times. In addition, all water samples were preserved with the appropriate
preservatives. Therefore, no qualification of the inorganic data based on
holding times is required.

CALIBRATION

Requi rements for sati sfactory instrument cal ibration are establ ished
to ensure that a particular instrument (ICP, AA, GC) is capable of
producing acceptable quantitative data. Initial calibration and

continuing calibration data are needed to document acceptable performance
at the beginning of an analytical run and to verify that the initial
calibration is still valid at a later time during the analytical run. An
EPA certified standard is normally used for the calibration verification.

An assessment of the calibration data for both organic and inorganic
analyses indicated satisfactory instrument performance.

BLANKS

The purpose of assessing the results of blank analyses is to
determine the existence and magnitude of contamination which may
potentially be introduced during preparation of sample containers, sample
collection and/or sample analysis. Many types of blanks such as

laboratory/method blanks, field/equipment blanks and trip blanks are
analyzed. Each type of blank will give the data user an indication of the
source of the contamination, if any.

According to the guidelines, blank evaluation criteria apply to any
blank associated with the samples. When more than one blank is associated
with a given sample, qualification is based on a comparison with the
associated blank having the highest concentration of a contaminant.

Positive results for compounds reported in the samples at a concentration

of less than ten (10) times the associated blank contamination value,
five (5) times for less common contaminants), are qualified as not

detected (ND) and the method detection limit set equal to the value

1332-01-1 -3-
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ND

MDL

R

detected in the sample. The method detection limit is then qualified with
a "B".

As part of this sampling program, trip blanks and equipment blanks

were collected. In addition, the laboratory analyzed method blanks. In

evaluating all blank data for inorganic analyses, it is noted that no

inorganic contaminants were detected in any of the blanks. In evaluating

the blank data for organic analyses, only the equipment blanks were found

to contain some volatile organic contamination. The following compounds

were detected in the equipment blanks:

BLANK IDENTIFICATION

EB-3

Equipment Blank

EB-8

EB-9

ANALYTE

1,2-dichlorobenzene

dichloromethane

dichloromethane

dichloromethane

dichloromethane

1,2-dichlorobenzene

CONCENTRATION

1 ug/1

1 ug/1

6 ug/1

15 ug/1

10 ug/1

2 ug/1

No samples are affected by the 1,2-dichlorobenzene contamination as this

compound was detected at concentrations greater than five times the

concentration detected in the equipment blank. The following qualifica-

tions apply to only dichloromethane:

SAMPLE ANALYTE

5890-42 (4-6) dichloromethane

5890-42 (20-22) dichloromethane

1332-01-1

CONCENTRATION

0.005 mg/1

0.005 mg/1

REVISED

CONCENTRATION

ND (MDL

ND (MDL

Not Detected

Method Detection Limit

Estimated Detection Limit due to Blank Contamination

-4-

0.0058)

0.0058)



1

1

1

1

1

1

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES

MS/MSD data are generated to determine long-term precision and accuracy

of the analytical method on various matrices. Matrix spike recoveries

must be within advisory limits given in the guidelines. The relative

percent difference between the MS and the MSD must also be within advisory

limits given in the guidelines. The following matrix spike recoveries
were outside of the advisory limits:

SAMPLE

5890-14 (8-10)

ANALYTE

1,1-dichloroethene
trichloroethene

RECOVERY

175%

66%

Creek Sediment #4 PCB (no distinction) 60%

67%

71%

ACCEPTANCE

LIMITS

122%

119%

65% - 142%

The MS/MSD data alone can not be used to evaluate the precision and

accuracy of individual samples. In general, no action is taken on MS/MSD

data to qualify an entire case. Qualification is limited to the unspiked

sample associated with the MS/MSD. Therefore, any positive results for

these compounds in the unspiked sample have been qualified with a "J" to

indicate that the result is estimated.

All matrix spike criteria were met for inorganic analyses.

SURROGATE SPIKE RECOVERY

Although no "raw" surrogate spike recovery data was given in the

data package, the laboratory reported that the volatile surrogate

recoveries were within established criteria.

FIELD DUPLICATE PRECISION

Field duplicate samples were collected during both sampling rounds

to assess the aggregate analytical and sampling protocol precision. The

results of the duplicate samples collected during the first round of

sampling generally showed satisfactory reproducibility indicating adequate

analytical and sampling protocol precision. One exception is as follows:

1332-01-1 -5-
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PCB-1254 was detected in creek sediment #11 at 0.27 mg/kg but was not

detected in the duplicate sample (viz. creek sediment #8). In addition,
cadmium was not detected in creek sediment #11 but was detected at

0.6 mg/kg in the duplicate sample (viz. creek sediment #8). According to
the guidelines, analytes detected in duplicate samples at concentrations
exceeding a relative percent difference of 30% or greater are qualified

with a "J". The qualification applies only to the duplicate sample set

and indicates that the particular analyte is estimated.

It is noted that PCB-1254, cadmium, chromium, lead, and nickel were

detected in sample 5890-37 (6-8) but these parameters were not analyzed in

the duplicate sample due to a laboratory error. Therefore, no qualifica-

tion of this duplicate data set is necessary.

The results of the duplicate samples collected during the second

sampling round showed satisfactory reproducibility for the volatile

organic fraction but poor reproducibility for the PCB and inorganic
fractions. PCB concentrations differed by more than 100% and some

inorganic results differed by more than two orders of magnitude. This

difference may be due to the non-homogeneous nature of the particular

sample analyzed. These results are noted by an "J" on the analytical

results table. Results which exhibited between 30% and 100% difference

are also qualified with a "J".

CHECK SAMPLE RECOVERY

As an additional evaluation of technique, methodology and calibra-

tion, check samples were analyzed for volatile organic compounds, PCBs,

and inorganic elements for each of the sampling rounds. Each of the check

samples consisted of reagent-grade water which had been spiked with the

analytes of interest by an independent source.

The check sample recoveries for volatile organic compounds were

within established control limits except for the recovery of toluene and

1,1-dichloroethene. Both of these compounds exhibited recoveries greater

than the upper control limit established by the laboratory, indicating a

potential high bias.

A review of the inorganic check sample recovery data showed cadmium

and chromium recoveries to be slightly greater than the upper control

1332-01-1 -6-
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limit established by the laboratory. Again, these results indicate a
potential high bias.

All PCB check recoveries were within the established control limits.

CONCLUSION
.

Based on the above assessment the analytical data generated for the
Columbus McKinnon Site is considered to be valid and useful for the

purpose of conducting the RI/FS. It is recommended that the analytical

data generated for the Columbus McKinnon site be accepted with the
specific qualifications noted herein.

1332-01-1 -7-
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DATE SAMPLE

SUBMITTED TO

LAB

July 20, 1979

Sept. 25, 1979

Feb. 12, 1980

Sept. 9, 1981

1332-01-1151

APPENDIX E

HISTORIC ANALYTICAL DATA

LIST OF HISTORIC ANALYTICAL REPORTS
PREPARED BY ACTS TESTING LAB FOR VSSR ENGINEERS

DATE OF

ANALYTICAL

REPORT

Dec. 5, 1979

Dec. 5, 1979

March 6, 1980

October 7, 1981

SOIL SAMPLE

LOCATION

Boring 2
Boring 3

Boring 4
Boring 5
Boring 6

Boring 7
Boring 8
Boring 9

Boring 10
Boring 11
Boring 12

3

2

3

5
3

3

6

4

4

4

4

NUMBER OF

SOIL SAMPLES/
LOCATION



l

\ 0

e

.

tu

ACTB TEBTING LA66, INC, 1 1
A ; 1£4 ·#A Wu..

3900 Broadway 0 Buffalo, N. Y. 14227 • (716) 684-3300

TECHNICAL REPORT 9-439

Mr. John Schmitt

Van Wert, Snyder, Sklarsky, Rowley

OBJECT:

December 5, 1979

Analysis of soil borings taken from the inactive dump site at Columbus
McKinnon Corporation, Tonawanda, New York..

INTRODUCTION:

On July 20, 1979 a preliminary set of sixteen bore samples was received
from Mr. John Schmitt of VSSR. The samples designated for analysis were
as follows:

Bore 2,

Bore 2,

Bore 2,

Bore 3,

Bore 3,

Samples

Sample 1&2 composited

Sample 5

Sample 9

Sample 162 composited

Sample 5

On September 25, 1979 a second set
was received from Mr. John Schmitt

designated as follows:

Bore 4,

Bore 4,

Bore 4,

Bore 4,

Bore 5,

Bore 5,

Bore 5,

Bore 5,

Bore 6,

Bore 6,

Bore 6,

Bore 6,

Samples

Sample 1

Sample 2

Sample 3

Sample 5

Sample 1

Sample 2

Sample 3

Sample 5

Sample 1

Sample 2

Sample 4

Sample 6

4-1

4-2

4-3

4-5

5-1

5-2

5-3

5-5

6-1

6-2

6-4

6-6

Code

2-1/2

2-5

2-9

3-1/2

3-5

of borings containing twelve samples
of VSSR. The samples for analysis were

Code
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Each sample in the first set was subjected to a variety of tests whose
overall effect was to screen the samples for the possible presence of
hazardous materials. The results of the analyses indicated the presence
of one or more hazardous substances in all samples.

Based on these preliminary findings on the hand-drawn bore samples, a
second set of samples was collected at additional sites and analyzed. The
analytical scheme employed on this set was designed to obtain a more
comprehensive qualitative and quantitative description of the location of
any hazardous materials.

EXPERIMENTAL:

All tests were conducted according to procedures approved by the New York
State Department of Environmental Conservation. Exact details will be
provided in a final report.

RESULTS:

(A) Set #1, 7/20/79

(1) Organic Constituents

See Table I

All results are reported as dry weight basis except C56 and Oil 6
Grease which are reported on an as received basis. All results are reported
as micrograms per gram. In addition the C56 and Oil 6 Grease results for

the composite sample 2-1/2 were actually obtained only on one of the
components of the composite, namely Bore 2 Sample 2.

(2) Inorganic Constituents

Lead

Silver

Cadmium

Manganese

Chromium

Thallium

Zinc

Nickel

All results are reported as micr

2-5 3-5
-..-

2638 1266

20.4 21.8

16.9 9.62

1214 . 1834

154 208

<10 <10

2140 750

498 891

ograms per gram (ppm) dry weight basis.
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(3) Component Analysis

Bore 2-1 Rust, cinder, pebbles, large chunks of stone (granite,
limestone) Dry, 3. 8% water - no odor

Bore 2-2 Rust, cinders, etc. (same as Bore 2-1}
Moist, 12% water - oil odor, oil identified as a straight
chain hydrocarbon (oil such as a #2 fuel oil) - odor of C56

Bore 2-5 Rust, chunks of brick, limestone, chunks of slag. Moist
15.6% water - slight odor, oil identified as a weathered
straight chain hydrocarbon oil

Bore 2-9 Some clay, glass, chunks of pressed non-homogeneous
material. ·Wet material, 31. 3% water - no odor

Bore 3-1 Cinder, coal. No odor - 1. 3% water

Bore 3-2 Clay, nails and metal pieces, pebbles, rust, fines. Moist,
17.1% water - no odor

Bore 3-5 Same as Bore 3-2. 20.5% water

(B) Set #2, 9/25/79

(1) Organic Consituents

See Table II

All results are reported on a dry weight basis as micrograms per
gram tppm).

(2) Inorganic Constiuents

(a) Total metal content

The total metal content for eleven heavy metals are listed in
Table III. All results are reported as micrograms per gram (ppm) on an as
received basis.

(b) Leachable metal content

Samples as received were extracted by constant stirring of a
mixture of one part saniple and iixteen parts- of an -acetic adid solution at
a pH of 5.0, for a period of twenty-four hours. The leachate was filtered
and analyzed for the presence of eleven heavy metals. The results are given
in Table IV and are reported in milligrams per liter (mg/1).
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(3) Component Analysis

The gross component description of each sample .has been provided
by Earth Dimensions, Inc. No deviations were noted in the inspection of the
submitted samples. In addition, there were no extraordinary materials such
as screws, nails, or springs.

DISCUSSION:

Table III shows, in general, very low Mercury, Selenium, and Arsenic; low
levels of Chromium, SilVer, Barium (except 6-2), Nickel, and Zinc (except
6-2); and moderate levels of Lead, Manganese. Table IV shows that even in
those samples which have moderate levels of any of the heavy metals, the
leachable amount of those metals is negligible. The overall conclusion
one can draw from the metal analyses performed so far is that there is no
significant amount of leachable hazardous heavy metal waste in the dump site.

The original organic analysis of Set #1 samples showed the presence of a
sufficent amount of Polychlorinated Biphenyl's in two of the five samples
so as to be classified as PCB Material. The second set drawn at different

locations shows significantly less PCB's, and while three of thliweive samil
show a stati icall si if o ' all twflve samples are

_epm limi sta is ed in 40 CFR Part 761,-Maj 1976. in both sets of
lm!1,Tgrrn'rrnnlcm,mi!frMr5eMerllazaraous- organic mat'erials were
detected. For this reason and because the PCB Hazardous Waste limit of 50 ppm

is based on total PCB and not leachable PCB, organic leachate analyses were not performed.

CONCLUSIONS:

The seventeen waste oil dump site samples analyzed to date indicate that
there are in.all probability no hazardous amounts of leachable heavy metals.

yeeds the hazardous waste limit of 50 #Fnr. The-aata-also show tne pre5EEFThe data do show the presence of PCB 's. At some 10-cat ions the concentration

other-MEZarj-sstances suerss-=tar*n and C56 (hexachlorocyclopenetadiene)
in non-hazardous concentrations.

It is recommended that additional samples be taken at the dump site for the
purpose of accurately delineating the extent of hazardous concentrations of
PCB's.
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PCB's

Aldrin

Dieldrin

Methoxychlor

ppl-DDT

(56

Oil 6 Grease

2-1/2

50.6
0.33

<0.0001

<0.0001

<0.0001

0.04

26,000.00

2-5

115

2.00

TABLE I

<0.0001

<0.0001

<0.0001

0.02

9,600.00

2-9

14.4

0.04

<0.0001

<0.0001

<0.0001

3-1/2 3-5

13.3

0.067

<0.0001

<0.0001

<0.0001

0.8

0.004

<0.0001

<0.0001

<0.0001
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PCB's

ALDRIN

DIELDRIN

METHOXYCHLOR

p, pl -DDT

C56

OIL 4 GREASE

PCB's

ALDRIN

DIELDRIN

METHOXYCHLOR

p ppl-DD'r

C56

OIL 6 GREASE

4-1

10.9

0.20

<10-5

<10-5

<10
-5

31,000.00

5-3

0.76

0.02

<10-5

<10-5

<10-5

0.04

1,200.00

4-2

1.0

<0.001

<10-5

<10-5

<10
-5

1,600.00

5-5

0.86

0.008

<10-5

<10-5

<10
-5

10,000.00

TABLE II

Received 9/25/79

ORGANIC COMPONENTS OF SET #2

4-3

0.13

<0.001

<10-5

<10-5

<10
-5

200.00

6-1

0.22

<0.001

<10-5

<10-5

<10
-5

2,000.00

4-5

0.69

0.002

<10-5

<10-5

<10-5

0.001

<70.00

6-2

2.2

0.012

<10-5

<10-5

<10-5

0.006

7,900.00

5-1

30

<10-5

<10-5

<10-5

0.05

47,000.00

6-4

December 5, 1979

<0.001

<10-5

<10-5

<10
-5

<60

5-2

14.4

0.03

<10-5

<10-5

<10-5

0.07

4,300.00

6-6

<0.001

<10-5

<10-5

<10
-5

3,800.00
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LEAD

CADMIUM

CHROMIUM,

SILVER

MERCURY

SELENIUM

BARIUM

ARSENIC

NICKEL

ZINC

MANGANESE

4-1

1627.00

15.1

90.5

31.2

4.3

0.67

90.5

5.9

121.00

985.00

829.00

4-2

735.00

31.4

70.1

24.7

2.8

0.45

107.00

4.8

194.00

387.00

518.00

TABLE III

Received 9/25/79

TOTAL METAL CONTENT OF SET #2

4-3

23.9

1.6

7.2

4.8

1.1

<0.24

47.8

1.5

23.9

55.7

82.00

4-5

<9

<1.0

4.4

5.3

2.4

<0.26

<9

0.5

17.5

45.5

219.00

5-1

149

6.6

351

22.3

1.2

< 0.25

82.5

1.4

380.00

437.00

2,228.00

5-2

35.1

<2.0

29.2

11.7

4.9

< 0.35

23.4

3.0

339.00

63.2

4,093.00
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LEAD

CADMIUM

CHROMIUM

SILVER

MERCURY

SELENIUM

BARIUM

ARSENIC

NICKEL

ZINC

MANGANESE

5-3

114.00

1.4

46.4

12.1

<1.0

0.52

920.00

3.4

157.00

350.00

214.00

5-5

<12

<2.0

5.0

3.7

1.7

<0.37

<12

1.9

<12

45.8

130.00

December 5, 1979

TABLE III (con't)

6-1

195.00

<1.0

39.0

21.5

1.4

<0.30

<10

0.3

472.00

97.4

1,436.00

6-2

2,020.00

5.6

152.00

51.2

1.6

0.67

2,623.00

7.2

614.00

1,083.00

1,088.00

6-4

<9

<1.0

10.0

1.8

1.3

<0.27

128.00

0.8

27.4

67.5

91.3

6-6

<7

<1.0

7.0

1.4

4.0

0.38

<7

1.0

21.1

51.4

71.1
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LEAD

CADMIUM,

CHROMIUM

SILVER

MERCURY

SELENIUM

BARIUM

ARSENIC

NICKEL

ZINC

MANGANESE

4-1

<0.1

<0.01

0.23

<0.01

<0.014

<0.003

<0.1

0.003

<0.1

<0.01

0.76

TABLE IV

Received 9/25/79

LEACIMBLE METAL CONTENT OF SET # 2

4-2

<0.1

<0.01

10.01

<0.01

<0.014

<0.003

<0.1

<0.001

<0.1

<0.01

<0.01

4-3

<0.1

<0.01

<0.01

<0.01

<0.014

<0.003

<0.1

<0.001

<0.1

<0.01

<0.01

4-5

<0.1

<0.01

<0.01

<0.01

<0.014

0.005

<0.1

<0.001

<0.1

<0.01

0.51

5-1

<0.1

<0.01

<0.01

<0.01

<0.014

<0.003

<0.1

<0.001

<0.1

<0.01

0.97

December 5, 1979

5-2

<0.1

<0.01

<0.01

<0.01

<0.014

<0.003 4

<0.1

<0.001

<0.1

<0.01

0.23
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LEAD

CCADMIUM

CHROMIUM

SILVER

MERCURY

SELENIUM

BARIUM

ARSENIC

NICKEL

ZINC

MANGANESE

5-3

<0.1

<0.01

0.02

<0.01

<0.014

0.015

0.2

0.002

<0.1

0.10

0.30

5-5

<0.1

<0.01

<0.01

<0.01

<0.014

0.003

<0.1

<0.001

<0.1

<0.02

<0.01

TABLE IV (con't)

6-1

<0.1

<0.01

0.02

<0.01

<0.014

0.011

<0.1

0.008

<0.1

<0.01

0.21

6-2

<0.1

<0.01

<0.01

<0.01

<0.014

0.005

0.6

0.005

<0.1

0.01

<0.01

6-4

<0.1

<0.01

<0.01

<0.01

<0.014

<0.003

0.7

0.002

<0.1

0.11

<0.01

6-6

<0.1

<0.01

0.07

0.02

<0.014

<0.003

0.4

0.005

<0.1

0.20

<0.01

December 5, 1979
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Ms. Al ice J. Kryzan, Attorney at Law
Phillips, Lytle, Hitchcock, Blaine & Huber
3400 Marine Midland Center
Buffalo, New York 14203

October 30, 1981

Dear Madam:

,<R·. Attached you will find the following:
1. ACTS Testing Labs, Inc. Reports

a) Analysts of Soil Samples for Polychlorinated Blphenals
(PCB) - 10/23/81

b) Copy of Federal Register/Vol. 44 No. 233/Monday,
December 3, 1979/Proposed Rules, pages 69501-69503

/

1-i

2. ACTS Testing Labs, Inc. Technical Report 3/6/80 -
Results of eleven soil bore sample analysis for Bores
No. 7, 3 and 9

3. Soil Borings and Chain Lab Tests - Summary 10/26/81
The Soils Report for bores 7, 8 and 9 was requested and will be sent to
you as soon as I receive it.

asc

Attach.

cc: T. M. Sweeney
F. M. Lisick

Sincerely,

John Dicky, Manager
Equipment Engineering Department
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ACTJ TGJTING LABJ INC.
3900 Broadway • Buffalo. N.Y. 14227-1192 • (716) 684-3300

.

Mr. John Dicky
COLUMBUS MCKINNON CORPORATION

Fremont Street

Tonawanda, New York 14150

Dear Mr. Dicky:

October 26, 1981

Enclosed please find technical information from the
Federal Register which was inadvertently omitted from
your letter mailed on Friday. Please excuse this over-

sight.

Thank you.

Sincerely,

Mary Alike Frutchey
Secretary

RECEIVED
EQUIPMENT ENG. DEPL

O CT ' r 1981
P.M.

A.M.

6,7,8.9.10,11i12,1,2,3,415t6
a
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Fed,tal 2,0-f / VaL 44. No. 233 / Monday, December 3. 1979 / Proposed Rules 69501

0,yan.<21.....Riblamimgrl- may yidd dicrete artifacts and/or must be kept refrigerated during
Mathaill. -q<AA. 2,.....:ammir.4.-9 r 4 ,clevatidbasalines causing sampling. No ty:on or rubber tubing

- - misinterpntation of gas chromatograms. may be used in the system.
--;]1'*15*2<i'a....72Er-",'I",A'";./ r/Aloilb"Imat=ials mustbe 4.2 Separatory funnel-2000 ml with
. -----2,1.-...%,6@Gal'llilik,1,/6;FliR/dild/M-/.1/lizmt/./0 b. I./ Eros Teflon stopcock.

r,ene:4*¥ mad d0*Illi<7 9 86SY' inteffirm-s under the conditions of the 4.3 Drying column-20 mm ID pyrex
.

I G 9. 17r.

analy•ts by rumme method hlanks. chromatographic column with coarse
43 7 SpeciRcielection of reagents and Erit

of aoiventby distillation in 4.4 Kuderna-Danish (K-[))
e=.'.*iE ....I)"01/lequired. Apparatus
-ST: -,· ·'-4'kv'g'--.„,M•,- 3.2 Intairences coixtracted front 4.4.1 Concentrator tube-10 ml

5-· -.--.4--*..... :., . the samples will vary considerably from graduated (Kontes K-670050-1025 or
i  i 0 464106.· i source to §(mroe. depending upon the equivalent). Calibration must be

,- dhomi of th, ind¥lial complex or checked at 1.0 and 10.0 ml leveL Ground
glass stopper (size 19/22 joint) 13 used to f

----.- P:ovided prevent evaporation of extracts. .. 2·:
4.4.2 Evaporative Bask--600 ml ,*.

(Kontes K-67001-0500 or equivalent). e. j
Attach to concentrator tube with -..3

springs. (]Contee K-66550-0012)- 1
4.4.3 Snyder column-three-ball w r

macro (Kontes K503000-0121 or ·: ans
re 9 35,U- ,:-7 equivalent). -' ... }.6.3 I

./- 4.4.4 Boiling chipi--extracted. ,-2in hot .-,-approximately 10/40 mesh.
4.5 Water bath-Heated. with i .dis-

concentricring cover. oapablegi. 1-*2.* 3
4; tamperatgrem:troi (*rq. 11»4.*153*...'. .2

should be used in a hood. - .*94+-6- 4
48 Gas chromatograph-Analytical

system complete with gas
chromatograph suitable for on-coll:mn
injection,nd all required aces*„,408

1.1/.1 including electron capture or halogen- : 4- , ,.
spedfic detector. column mpplies.
recorder. gases. syringes. A data system -
for measuring pealtareas ts -' - 4"Pry *
recommended.I *an o*9/....pma. 4.7 Chromatographic column--lifex.

ve!*ficatilmiHIpilI.fia #244:12 juE' 8.4--interfer-n'-8 - Phi6&*Iesters 400 mm X 25 mm OD, with coarsefritted plate and TeBon stopcock
-- U/h .ma*/Ina*[.ah I--F· {Kontes K-42064-213 or equivalent). 7 -

98 5 Reogant& -. ...:501

5.1 Pre,ervatives: - 1
8.1.1 Sodium hydmsdde-(ACS)-10 N.

 in distilled water. ...4 4: -·, t..44 .4

5.1-2 Sulfuric acid (1 +1}-(ACS}Mix :
.

equal volumes of conc. H.50*with
.1*Ek*tic Ivve 7 diseled water. 2

5.2 Methyl- chloride-Pesticide -*
quality or equivalent -· . - =4/..

4,latik di.cr•te - 53 Sodium Snlfate·-lACS) Cranula:7- *
ts·,ampill' I.--",0 anhydrous (pukfied by heating at 400C :

for 4 hn. in a shallow tray).
5.4 Stock *i„,643-Prepar, r--6 ·

*izzi„**0* t: •standard solutio,8, ata rnncentridaa of

voin-d homkul-: 11-*P.m=,St 'i,colaitindid. 77*amfillf=ustbi 1.oo pg/Bl by dissolving o.loo grami of
Chroma*ggraphic cm*Mem®*8 „_ 1• 6*,-waghs:[#al mlvel:Silia*d be*n uitto assayed reference material In pe,ticide
d..c,ibidd**9*mUS mimim= In=•00•' .-'/ . ··.:;6,4/'* quality isooctani or other appropriate

n„ar=imt flbe c,15*,i.45**• 1:1 411 Bottle capi-nicaded to,crew solvent and dihning to volume in a 100
extreet=-i : ba 7 -*6*/IMAS 't' 00....Em!,ia bottles-r-mu=*be ml ground glenstoppered volumetric

21 Il int,1*remes - -coult,fed. - , lined with TIO=i M may bo flask The stock solution is transferred

the method provides selected,m•ral substituted if sample is not corrosive. to ground glass stoppered reagent

purpose Gleanup procidur- te aid tbo 4.1.3 Compositing equipment- bottles, stored tn a refrigerator, and
analyst in their Iliminium. i. 4 . - Automatic . manual coinpong checked frequently for signs of

11. Sedwil rilinta,b,Il,I®ar con-, f=*0 0,11®ell<* of• just prior to prlparing working
3 188.,0=.I - *drl I.* I.:,ti:;: I,st..m MI.., tni..1.w-te d.- -Mw degradation orivaporation. espedalky

ando¢li=*B-*Mi- 8.am= 00/0/LS-* 0..brs standards from them.
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5.5 Baiking chips--Hen:ar granules factor into 110 and multiplying by 20 9.2 Add 60 mi methylene chloride to
(Hen,tr Co.: FisiM,r Ca) or equivalent. grams. the sample bottle, seal. and shake 30

5.6 Mercury-*ipe distilled. 6.4 Before using any cleanup seconds to rinse the inner WailL
5.7 Al.,5.mum nxi,ip--A,asic or procedure, the analyst must process a Transfer the solvent into the sepuatory

n*utraL active. series of calibration standards through funneL and extract the sample by 
5.8 HsxanD--pesticide residue the procedure to validate elution shaking the funnel f= two minutes with 1

analy: grade. patterns and the absence of periodic venting to release vapor 1
5.9 [sooctane (2.14-trimethyl interferences from the reagents. pressure. Allow the organic layer to ,

pentane)-pesticide residue analysis 7. Quality Control. separate from the water phase for a
de. 7.1 Before processing any samples, minimum of ten minutes. If the emulsion . ,
I 5.10 A=toneMpesticide residue the analyst should demonstrate through interface between layer, is more than 

analysis grade the analysis of a distilled water method one-third the size of the solvent layer. r
511 Dicthyl ether-Nanograde. blank. that all glassware and reagents the analyst must enploy mechanical

edistuled m gR- if necessary. are interference-free. Each time a set of technique* to complete the phase
5.11.1 Mast bi free ol parmddes as samples is extracted or there is a change separation The optimum technique

indicated by EM Quant test strips (Test in reagents. a method blank should be ' 'depeds upon the sample. but may
_,trips m /,ailihb imm EM processed asa safeguard again,1 i .. 1¤*de stirring. trauon of the
5-abo:=•,•- liz. 500 EN,cutive Bivd.. chronic laboratory contamination- emmision through glass wool or
lmsford&*Y. 105:31 -, 7.2 Standard quality 51;0111-vir.« -:' Intrifugetion. Collect the methy!ene

W hame==n,mded kg practices should be used with this - .' = chide extract in a 250-4 Ezlenmeyer
remov,10011=mcid•n=I=Ovidid with melhod. Field replicates should b«

1Zrt stz·a.de=*p mmiethyl collected to validate the precisam ofthe - .Bl Add a second 80-mt volumaof
01 preservan¥e mut be =**d to samplng technique. Labon tar, -: me*ylene chle#de le the sample bettle

each litetelillie- replicates should be analyz ta . 899 complete the extracaon promdiate a
&12 Flo,isikagmde (cohen validate the precision ol tith An;Bis. ' *foond dme. combinime the extracts in

dh):8-chali,56,alid at 12507 and Fortified gamples should be analyzed-to v ths»lenmeyer flask - •
ev Per{=m a dild extractiom b t.1-4.-c=#Bla *a validate the accaracy ofthe analysis. 1 - -

-Stoppim Ill*Al»dim,w capi Before Where doubt exists overthe -_'- : sE[,be ma=er. Poe Be combined '
ose'mal¥*1***IMI:Ildill=#ls hours identification-of apegk e: the" 5#.6.43rwa axluctthin=-didqing'na„01,

cont-mg 3-4 inches of anhydrous
1ZE a feacm,d glan chromatogram. confirmatory techniques a.-lirm s,Ilfit= and cnilci# it in 8 *»»misuch as mass spectroscopy should be
0.· c · . used. - Kuderna-[*niab (K-D) fa•k equip,-d:-
&1 2//////el/'Involl/dir* 8. Sample Conectian. Preset¥@OR. --b *I*%15,*comcent:*hot tle. Rinle i

Al =*il=/Ii =Ii,minds d in:mat. aad Handling the kle<910•z Oa•k ind cobamn -ith
Illher -*,1/31,/ *I*bru. ne 8.1 Grab rnples musrb* 60*lia;Ir-·J 2GCal n.*Yl'-'61'-ide k, cEpEe*,

- the quantitative Mnifef.

' ;*%22Ln 2,Zs==ez: i
*rders of magnitude that wil completely - except that the bottle mmst not be 'colunm. Prewet the Snyder column by/2-*loOng r,oge of the prewashed with sample before adding about 1 mi methylene chlodde to 
Ihromalign*ic systen. If the collection. Composite samples should be the top. Place the K-0 apparatus on asensitivity of li ditection system can collected in refrigerated glass containers hot water bath (50-66'C) so that the .he r.1.i-.-4 from T,•hi- I u 100 Big/1 in in accordance with the requirementi of concentrator t,be is parti,Dy kmmendle finatextract, for exampla. piepaze the program. Automaticaampiloa--- . f intlihotw-*,I,.,=th,estirelov.andards at io B//L /04.//1 100 /9/1 equipment must be fr= of MDI and. - r,d,dmuiac, af the Sask is bathed h ;Sm' p./1 lan...18lmiections «61-601 other potential sources or vapoz Adjust the vertical positk= 00 the-af each calibration standard will ddine contaminat1011.

L appaams and the we. temperatie -laelhnearily dth. detect- im th, 8.2 The samples must be iced ox - required to compliti the cm,mentrs:Bonlorking r- refrigerated from the ume 06 collection : in 15.2D minutes. At thi proper rate ol
6.2 As,mble the necessary saa until extraction. Chemical preservatives - distillatiom thi bans of the cok[Em will

,roiatogriphk iIFImbu and should not be used in the 5•id intess actj„4 d,iatir but * chamben will
/tablish operating pam=stem more than 24 houn will *4•pae before not flood. When :he apparent vohame dgivalent **59- in•rm'.d in 7.hle L delivery to the labocatory. If the *ampes liquid reaches 1 ml. remove the K-0
By kilcting calihntion standards will not be extracted within 48 hours of appars¢us and diow U loilrain for at

_establish the se!»itivity limit of the collection. the sample should bo 1-55* 10 minutes while cooling.
let.cto. aad t lineaz ranged th• adjusted to a PH rans® of &840 with 9.6 lacreal th ,mp-ture d Ehe
/40*VI= fer•ach compound. - sodium hydroxide or sulb„* add. hot,-c, batb to about arC

6.3 The d./Imp procedIEr. i. Section 8.3 Allaampes mast be ext,acted Momentarily remove the Snyder coh:mn.
10 Itihies Fliall chignatography. within 7 days and compietely analyzed add 50 ml of hexane and a new boilins

Soridl Erom diff=mnt batches ar sources within 30 days of collectioa chip md reattach the Snyder column-
ilayinly bid"91"b":94'Huy. To 9. Sample Extruction Pour about 1 mi of h,xane into the lop of
11andardi=• the amount of Flodsil which 9.1 Mark the water meniacus on the the Snyder column and concentrate the ,
isused. the=/ glamic add value side of the sample bottle for later solvent extract as befo-The elapsed

D[ills. 1988; i suggested. The determination of sample volume. Pour time of concentration should be 5 to 10
I ferenced procedure determines the the entire sample into a two-liter minutes. When the appa:Int volume of
lidsorption from hexane solution of separatory funnel. Check the PH of the liquid reaches 1 mi. rem-e the K-0
laurie acid (Ing) per gram Florisil The sample with wide-range PH paper and apparatus and allow it tdrain at least

linount of Floria b be used far each adjust to within the range 0 5-9 with 10 minutes while coeill Remove the
lumn is calculated by dividing this sodium hydroxide or suUuric acid. Snyder column and rina, the Bask and
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its lower joint into the concentrator tube
with 1-2 mi of hexane. and adjust the
volume to 10 ml. A 5-mi syringe is
recommended for this operation.

· Stopper the concentrator tube and store
refrigerated G further processing will not
be performed immediately. If the sample
extract requires no further cleanup,
proceed with gas chromatographic
analysis. Lf the sample requires cleanup,
proceed to Section 10.

9.7 Determine the original sample
volume by refilling the sample bottle to
the mark and transferring the liquid to a
1000 mi graduated cylinder. Record the
sample volume to the nearest 5 ml.

10. Cleanup and Separation.
10.1 Cleanup procedures are used to

extend the sensitivity of a method·by
minimizing or eliminating interferences
that mask or otherwise disfigure the gas
chromatographic response to the
pesticides and PCHs. The Florisil
column allows for a select fractionation

of the compounds and will eliminate
polar materials Elemental sulfur
interferes with the electron capture gas
chromatography of certain pesticides
but can be removed bythetechniques
described below.

1(12 Florisil Column Cleanup
1021 Add a weight of FlorisiL

(nominally 21&) predetermined by
calibratian (U 641 to a

1 chromatographic column. Settle thi
Florisil by tapping the column, Add
sodium sulfate to the top of the Florisil
to form a layer 1-2 cm deep. Add 80 mi
of hexane to wet and riise the sodium
sulfate and FlorisiL Just prior to
exposure of the sodium sulfate to air,
stop the elution of the hexane by closing

l the stopcock on the chromatography
column Di,caid the eluate.

1022 Adjust the umple extract
volume to 10 ml and transfer it from the
K-0 concentrator tube to the Florisil
column Rinze the tube twice with 1-2
mi hexane. adding each rinse to the
column

10.13 Place a 500 mi K.-0 Bask and
clean concentrator tube under the

chromatography column, Drain the
column into the Bask until the sodium
sulfate layer is nearly exposed. Elute the
column with 200 mi of 6% ethyl ether in
hexan. (Fraction 1) u•in- a drip rate of
about 5 mi/min. Remove the K-0 flask
and set aside for Later concentration.
Elute the column again. using 200 ml of
1594 ethyl ether in nexane (Fraction 2).
nilb a second K-[) flask Perform the
third elution using 200 ml of 50% ethyl in
hexane (Fraction 3). The elution patterns
for the pesticides and PCB's are shown
in Table t[.

69503

10.2.4 Concentrate the eluates by 12.2 Report results in micrograms per
standard K-[) techniques (9.5). liter without conection for recovery
substituting hexane for the 51,*sware data. When duplicate and spiked
rinses and using the water bath at about samples are analyzed. all data obtained
85' C. Adjust final volume to 10 mi with should be reported.
hexane. Analyze by gas 13. Accuracy and Precision.
chromatography.

13.1 The U.S. EPA Environmental
10.3 Elemental sulfur wul usually Monitoring and Support Laboratory in

elute entirely in Fraction L To rimovi Cincinnati is in the process of
sulfur interference from this fractions conducting an interlaboratory method
the original extract. pipet 1.00 ml of the study to determine the accuracy and
concentrated extract into a clean precision of this test procedure.
concentrator tube or TeOon-sealed viaL

Add 14 drops of mercury and seaL , albilography

Agitate the content: of the vial for 15-* L -Development and Application of T•st
seconds. Place the vial in anupright-*- Procedures for Spec*ac Orsinic Toxic
position on a reciprocal laboratory -== Substannes in Wastewaters. Category 10-
shaknr and shakA for 2 hours. Anzilic *itic*des ami PCh- Repott for EPA
by gas chromatography. Cantrect 08-63-2808.

11. Gas Chroma<grgpiby. -"* 2. Mm* P A. "Variation of FbriZil Activity
11.1 Table I s,imm=,4,-i *EEZZ Lwk :-2 ' 91000 Method for Meisuring Abiotbeat

recommended gas chr,vm*ngrFZF Capwr*emdib use in s#..,1-4[09
column materials andoperattns-* :i:1 - Flail Cal,inmA- lournaloitae

A=ociation < Omcial Analyticalconditions for the instrument -
in this table are estimated RAE=14-2,2 -96,nists.8= flasSL
times and sensitivities thatih6*Idbd*Ziu ...8-i-6.0.,..,.<,9*0R.,Ii.,5.*0
achieved by this El//hod. 2/Ft/67/0/-/I¥ - mn-

the separations achleved brthe- 15;-45?r    ...
*W'

.

C.2. *11) D

columns are shown in Flgar* 1 11<041
10. Calibram the system daill wil*-49
minimum of three En#ec*Inni. gi.*,12 i*
calibration Stanilini e •24<.1 -f. pi'././=

112 Inject 2-5 Bilf :bm•*10
extract using the solvent-Oush .L-=--c--* A.*
technique. Smaller {1.0 Ill) ¥Oili Olnf- r
be injected ifautomatic devic®• IN,-: t., 6•(C
employed. Record the volume intected to- -
the nearest 0.05 FL and the resulting 4,4¥490

peak size. in area units. :- 34 4/AM

11.3 Lf the peak area exceeds thi ir li.::. ;;57
linear range of the syst.m. dilu thke-:LE.44-.*,41
extract and re=naly=. . ': I gis57= 8'd'"4*.

11.4 If the peak ana measummiZS¥ "h=OD= --
previnted by the presence of . - -1 61 a,m, a.1.*,01.
interferences. further el=tiupls  -·1 - r - -

- ·.- HI./=ly=.O./-
required. . ...u .·.·.'.- T.1.'lim

12. Cakulations.       . 2-- PCS-1018

,.9: *f/-122112.1 Determine th, caniant,*Elon of - fc/.,m
individual compounds aaeordlns clih. 45**D-/m.
formula: - . I'k'-I

PC»-110.
PCS-1210

Nard.a 44
Where: ... '.-

A =Calibration factor Eor ch/Inatogripitto _
sy•tem. in rtanograms material per I
unit.

B = Peak size in iniection of marni*extract, A
area units

V, = Volume of extract iniectod (pt)
V, = Volume of total extract (pl)
V. = Volume of water ectracted (mi)

1.35

215

1.70

7 in

D•0

&45

am

14.n
/55

11=

ZOO

150

*'0

'm

/,7

i.8,

a13

008

7.15
".75

,n

am

la,0

)10

(C)

(4)

= ®reem,t loon,0 mo* 00-ds- 1.5% 9-2250/
1.I896 la-Not -0 M a lIO om Ing,4 mmOOMI
col,In Iln 5% Iallllil/lel* Argon c,ng gas at,Ivmn

:1... Comi.'ill/,an. 200t9 , 100/1*0 f,=I, co.I..01 3% OV-1 * 8 180
I lalp I l l O /m COIII =* 5% al/Ill"/95%
on c=,I. 9- . 60 -- .0.,al& Col'#I."q:'/imn
'200.C

'0

GC rIC,Inic D-,9 /,;/ I W Iil Mo GC bac),Ovins
=, ...u,1.nga 10 *-I wiwin 010- 1 •- wi¥,0
litract. ind aml/ri,7 a GC ,4,coon ot 5 mcor *1
• Mult¥,- -ah f."#. 2/ F•glns 2-!J

oms

002

a004

doos

a=

0.04

0.012

aol

0.018

aegis

&006

0-01

0-03

dooe
0.023

0.002

0 004

0.40

a04

ato

0.10

01

aos

0-

0-15
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Ii· 0/4 ACTJ TGJTING LAM, INC.
3900 Broadway • Buffalo, N.Y. 14227-1192 • (716) 684-3300

Mr. John Dicky
COLUMBUS MCKINNON CORPORATION

Fremont Street

Tonawanda, New York 14150

Dear Mr. Dicky:

October 23, 1981

As per your request of October 22, 1981, I have enclosed
the analytical procedure used to determine the PCB content
of the soil samples collected at Columbus McKinnon. Also

enclosed is EPA Method 608, Organo Chlorine Pesticides and
PCB's in water. As you will note that beginning at Section
9.5, our procedure closely parallels the EPA Method.

If I can be of further assistance, please call me.
I will forward the remaining information as soon as possible.

maf

Enclosure

RECEIVED
EQUIPMENT ENG. DEPT.

r CT 2 6 1981
A.M. P.M.

6,7,8:9,10,11,12,1,2,3,4,5,6

Sincerely,

AS TESTING LABS, INC.

U*4 di, MC
Angelo M. Fatta, Ph.D.
President
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ACTB TGSTING LABa INC.

I Moisture

ANALYSIS OF SOIL SAMPLES FOR

POLYCHLORINATED BIPHENYLS (PCB)

1. Spread the sample onto a clean surface.

2. Manually choose a subsample of 50 grams
that is representative of the whole sample.

3. Transfer the 50 grams to a tared evaporating
dish and reweigh.

4. Dry the subsample to constant weight at 500£.

5. Reweigh the dried sample and determine the
percent moisture.

II Extraction

1. Accurately weigh twenty grams of dried sample
from I above and transfer to a hexane rinsed

paper extractor cup. Exercise care to ensure

the sample is representative.

2. Extract for 24-hours in a Soxhlet Extractor using
pesticide grade hexane.

3. Transfer the extract to a Kuderna-Danish concen-
trator. Rinse the extractor with fresh hexane

and add these washings to the concentrator.

4. Concentrate the sample to a final volume of 10.0 ml.

III. Purification

.

Transfer 1.0 ml of concentrate from II-4 above
to the top of a pre-wetted Florisil column.

Elute-the· sample using pesticide· grade he-xane.

Discard the first 10 ml.

Collect the next 25 ml of elute in a 25 ml
volumetric flask.
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ACT6 TC6TING LA66, INC,

Analysis of soil samples for
Polychlorinated Biphenyls (PCB)

IV. Analysis

Continued

1. Inject the elute from III-4 into a gas
chromatograph at the following conditions:

Column

Packing

Liquid Phase

Detector

Oven Temp

Detector Temp

Carrier Gas -

Carrier Flow

6' X 4 mm ID, glass

80/100 Gas Chrom Q

1.5% OV-17 + 1.95% QF-1

Electron Capture

2200£

2900C

N
2

30 ml/min

2. Compare the areas of the sample PCB chromatograms
to the standard PCB chromatogram.

3. Calculate the amount of PCB in the original
sample.
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'•M, SNAWr. Sklarsky, Rowley

1

March 6, 1980

Of *llion Coluibus McKinnon soil bore,s**iA*-*r PCB cont*t.
Febru93, 12, 1980 fro='Mr. Johh Schmitt.

oclor

0.52

7-3 .29

a

1,1

.3.25

..0..94

2.S6

0.15

-4 '

.-

j. -e.j':rl

r-----

1*0- ----« Wal--19.5

13.3

17.5

* :• fill-

24.7

25.5

25.7

16.5

17.7

15.0

>

am roportid as micrograms pir grim (parts por million)
.

<I-

I ./

-"4*1=-: I

' - -RECEIVED

] -t'*M#'Se. DEPT.
 - 36£T 76 1981 -

P.N.

3-13Ej55'.10,11,12'li2,3,4,5,6 1

-Y

<r

1..-4-6 K

7-€t r

.
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1

TECHNICAL REPORT

Mnrgh 6 1980

Page 2

EXPERT;ENTAL:

Samples were dried, extracted, isolated and analyzed by Gas Chromatography
according to Environ=•ntal Protection Agency procedures.

AMP/sih

RECEIVED
EQUIPMENT ENG. DEPT.

OCT 9 0 1981
A.M. P.M.

6,7,8,9,10,.11,12,1,2,3,4,5,6

a

1/

*

#f--<CA .M. Fatta, Ph.D.



Boring Depth

1 1.0'

2 7.0'

3 7.0'

4 9.0'

5 11.0'

6 11.0'

7

8

9

10 3.01

11 4.75'

12 5.0'

SOIL BORINGS & CHEM. LAB. TESTS

SUMMARY

Water Table Fill Depth

6.0'

6.5'

10.0'

8.0'

3.5'

7.0'

7.0'

5.5'

6.0'

7.2'

3.0'

4.75'

4.5'

Date

7/13/79

1/

11

9/13/79

1 1

1 1

9/4/81

1 1

,/

10/26/81

Lab. Test Conc. PCB Date

50.6, 115, 14.4 8/13/79

13.3, 0.8

10.9, 1.0, 0.13,0.69 12/5/79

30. 14.4, 0.76, 0.86

0.22, 2.2, 6001, <.001 "

0.52, 0.29, 0.04 Jan.1980

1.63,1.48,1.91,3.26, 3.25 "

0.94, 2.36, 0.15 "

160, 478, 122 10/7/81

175,270, 260,147,108 "

278, 230, 51.7, 146 "



PRINCIPALS

Paul H. Van Wen. A.LA.

Julian Snyder. PE., Ph.D.
Richard A. Sklarsky. PE
Donald H Rowley, P.E.

October 7, 1981

Columbus McKinnon Corp.
One Fremont.Street

Tonawanda, N. Y. 14150

Attn: Mr. John Dicky

Re: VSSR #5393

Gentlemen:

VAN WERT • SNYDER • SKLARSKY • ROWLEY
ARCHITECTS/CONSULTING ENGINEERS

1965 Sheridan Drive, Buffalo, New York 14223, (716) 877-3350

ASSOCIATES

Lester B. O'Donnell, A.I.A., C.S.I.

Anthony J. Cartonia, Jr., A.I.A.
Charles J. Hutchison. P.E.

Ronald W. Friend. P.E.

Peter H. Grace, P.E.
Neal Jacobus. P.E.

Aobert J. Gill, A.A.

Enclosed are the final PCB counts on the soil samples taken from bores #10, #11 and #12.
Also enclosed is a Quality Assurance Statement representing the analysis of two new extracts
selected at random and the reanalysis of a previously analyzed extract.

Very truly yours,

« 41 91 C'lX
Peter H. Grace, P. t.

PHG:sh

John P Hutten, CS.1. Mgr. Design Sta/, • Aaymond F. Johnson. Mgr.Mechanica/ •. Victor E. Summerfield. Mgr Electrical

A PROFESSIONAL CORPORATION
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ACTJ TGJTING LABJ, INC.
r J

3900 Broadway • Buffalo, N.Y. 14227-1192 • (716) 684-3300
.

TECHNICAL REPORT October 7, 1981
.

Mr. Peter Grace

VAN WERT, SNYDER, SKLARSKY AND ROWLEY

OBJECT:

Analysis of thirteen sail samples for.Polychlorinated Biphenyl
(PCB) content. The samples were received on September 9, 1981
from Mr. John Schmitt.

RESULTS:

B-

B-

B-

B-

B-

B-

B-

B-

B-

B-

B-

B-

B-

10

10

10

11

11

11

11

11

11

12

12

12

12

Sample

Comp

S-1

S-2

S-1

S-2

S-3

S-4

S-5

S-6

S-1

S-2

S-3

S-4

All results are

PCB per gram of

osite 0-25'

5-1'

2-3'

0-1'

15-2'

24-3'

3-35'

34-4'

44-4 3/4'

2-24'

3-34'

4-44'

44-5'

PCB's

160

478

122

175

270* 0
260

147*

108

106

278

230

51.7

146

reported as parts per million -(micrograms of
soil) dry weight basis.

*Duplicate Analysis. See Quality Assurance

0-
33 1-/VL
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Page 2
October 7, 1981

QUALITY ASSURANCE:

Sample

8-11 S-2

B-11 S-4

8-11 S-4

EXPERIMENTAL:

ACTJ TIJTING LABJ, INC.
3900 Broadway • Buffalo, N.Y. 14227-1192 • (716) 684-3300

Reanalysis of

New Extract

Original Extract

New Extract

Result

259

143

153

Portions of each sample were dried to constant weight at 50°C.
Twenty grams of dried material was extracted for 24 hours with
hexane in a Soxhlet Extractor. The extracts were concentrated,

purified on Florisil and analyzed for PCB content using Gas
Chromatography according to CFR 40 Part 761 (May 1979).

jbg

ACTS TESTING LABS, INC.

245=f'f»i
Daniel P. Murtha, Ph.D.
Laboratory Director
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APPENDIX G

SUPPLEMENTAL GROUND WATER SAMPLING DATA - MAY 1991

1.0 INTRODUCTION

The ground water monitoring wells at the Columbus McKinnon Corporation

Remedial Investigation study area were resampled in May 1991 to verify previous (May

1990) sampling results. Malcolm Pirnie's review of the May 1990 sampling results indicates

that elevated concentrations of metals and PCB may have occurred in monitoring wells MW-

lS and MW-S2 due to the entry of contaminated soil/fill particles into the well.

In order to minimize the potential influence of soil/fill material on ground water

sampling results for these two (2) wells, the procedures for well purging and sampling that

were presented in Work Plan Addendum 1 and used during the May 1990 sampling event

were modified for the May 1991 sampling event and documented in Work Plan

Addendum 2. In addition, wells MW-lI and MW-2I were sampled (in addition to MW-lS

and MW-25) in order to evaluate the occurrence of PCB 1242 at the base of the shallow

water bearing zone. This occurrence may be anomalous since the 1242 isomer was not

detected in any other soil or ground water sample collected during all previous investiga-

tions. Well MW-3 was sampled to obtain comparative background concentrations for this

sampling event. A description of the sampling program is presented below.

2.0 SAMPLING PROGRAM

A total of five (5) ground water monitoring wells (viz. MW-lS/lI, MW-2S/2I and

MW-3) were sampled on May 1-2, 1991. The site specific parameters monitored are listed

in Table 1.

Prior to purging, the static ground water levels were measured in the monitoring

wells. The results are presented in Table 2. All wells were purged and sampled in

accordance with Sections 2.2 and 2.3 of Work Plan Addendum 2. Filtered metals samples

and filtered PCB samples were obtained by pressure filtration through a 0.45 Bm filter using

compressed air. All filtration was performed by pressurizing the sample within the sample

bailer and allowing the sample to pass through the filter directly into the laboratory cleaned

1332-01-1 1
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sample container. This minimized potential sample aeration due to transferring the sample

to a separate filtration apparatus. Field measurements were taken for pH, temperature,

specific conductivity, and turbidity. A summary of field measurements is presented in

Table 3. Field sampling data sheets are given as Attachment 1.

Upon purging, all samples were collected with a teflon bailer. Samples for laboratory

analysis were placed in appropriate containers, preserved and cooled for shipment. The

samples were transferred under chain-of-custody to Wadsworth Laboratories, Inc. of

Pittsburgh, PA. Information pertinent to the purging and sampling of specific wells is

detailed below.

2.1 MW-lS '

MW-lS was purged with a peristaltic pump at an average flow rate of 0.02 gpm for

a period of 22-1/2 hours. The purge water initially contained a suspended rust-colored floc

and silt that was removed from the bottom of the well. An iridescent sheen was observed

to form on top of the purge water. The well was purged to a turbidity of less than 50 NTU.

The well was allowed to recover for 4 hours prior to sampling in order to obtain a

sufficient sample volume. Sarnples collected from the well immediately after the 4-hour

recovery period contained a rust-colored floc, which increased in density as the water level

in the well was drawn down by sampling. Filtered samples with a turbidity of 30 NTU were

collected following the VOC samples. Total (non-filtered) samples were collected last from

near the base of the well and exhibited a substantially higher density of floc than the filtered

samples. The well went dry before all sample containers were filled. The well was allowed

to recover for one hour and the newly recovered water was visually comparable in terms of

floc density to the sample water collected for filtered samples. Measured turbidity was 37

NTU. Therefore, the non-filtered samples collected previously from MW-lS were poured

out and re-collected. All NYSDEC split samples, and the Columbus McKinnon VOC and

filtered metal and PCB samples were collected from the first recovery volume. Columbus

McKinnon non-filtered samples were collected from the second recovery volume.

22 MW-lI

This well was purged using a pre-cleaned teflon bailer on 5/1/91. Sampling was

delayed until 5/2/91. Therefore, the well was purged again on 5/2/91 prior to sampling.

1332-01-1 2
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23 MW-2S

MW-2S was purged using a peristaltic pump at an average flow rate of 0.05 gpm.

Purging and sampling was performed on 5/1/91. The purge water initially contained a

suspended rust-colored flocculent, which cleared during purging, and an oil or solvent-like

sheen was observed to form on top of the containerized water.

During sampling, the turbidity of the initial samples were 71 NTU. This was due to

a rust-colored floc that was present in the upper portion of the standing water column. As

a result, the samples for total metals and total PCBs taken at the top of the water column

contained visible amounts of floc. These samples were subsequently poured out and

collected again at a lower depth. Since the total volume requirements for Columbus

McKinnon samples and NYSDEC split samples was 11 liters, and one (1) well volume was

5.5 liters, MW-25 was effectively purged again during sampling. Two (2) well volumes were

removed over a sampling period of approximately one (1) hour. Therefore, the residence

for ground water in the well during which precipitates could occulate and settle from

suspension was minimized for all samples.

All samples collected from MW-2S for the analysis of PCBs and metals (filtered and

unfiltered) exhibited a red-orange color and a turbidity of approximately 33 NTU. Floc

particles of visually observable size were not present. However, pressure filtration of the

samples removed the color. Therefore, floc particles with a particle size greater than

0.45 Bm were most likely responsible for the observed color.

2.4 MW-2I

Purging and sampling was completed at MW-2I on 5/1/91. Purging was performed

with a pre-cleaned teflon bailer. Purge water cleared to < 10 NTU at the end of well

purging.

2.5 MW-3

Purging and sampling was completed at MW-3 on 5/2/91. Purging was performed

with a pre-cleaned teflon bailer. the purged water initially contained a substantial amount

of a dark, rust-colored floc. the floc was removed from the wellbore, and a turbidity value

of less than 20 NTU was obtained after 50 gallons of water had been removed. Sample

water was visually clear of floc and color.

1332-01-1 3



1

1

1

1

MIr
3.0 ANALYTICAL RESULTS

3.1 Laboratory Data

The analytical laboratory report from Wadsworth Alert Laboratories is presented
in Attachment II. The data is summarized and discussed in Section 6.3.2 of the RI Report.

34 Data Validation

A data validation report is presented in Attachment III.

1332-01-1 4
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NOTE:

TABLE 1

COLUMBUS McKINNON CORPORATION

Ground Water Analytical Parameters

Parameter

Halogenated Volatile Organics

PCBsm

Cadmium(1)

Chromiumct)

Nickel(11

Lead(1)

pH

Turbidity

Specific Conductivity

Temperature

(1) Both total and filtered samples analyzed.

Method'

8010

8080

7131

7191

6010

7421

portable field meter

portable field meter

portable field meter

portable field meter

(2) USEPA SW-846, Third Edition, "Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods," September 1986.

13320115.Tl
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(1)
(2)

Note:

Well

Number

MW-lS

MW-lI

MW-lD

MW-2S

MW-2I

MW-2D

MW-3

1332-01-1/I2

TABLE 2

COLUMBUS McKINNON CORPORATION

Monitoring Well Water Elevations

PVC Risercl)

Elevation

573.49

574.07

574.80

574.35

576.45

575.69

578.56

Bottom

Depthw

18.11

29.2

17.61

29.85

22.46

Depth(2)

8.92

8.62

8.05

6.75

6.20

6.03

6.40

Static Water

Measured in feet above sea level.

Measured in feet; distance from top of PVC riser on May 1, 1991.

Elevation(1)

566.74

567.87

568.77

565.43

567.83

567.64

572.16



TABLE 3

COLUMBUS MCKINNON CORPORATION

TONAWANDA FACILTY

FIELD MEASUREMENT DATA (1)

SAMPLING DATE SAMPLING TEMP pH CONDUCTANCE TURBIDITY SAMPLE

LOCATION SAMPLED TIME (C) (UNITS) (uhmos/cm) (NTU) APPEARANCE

MW-18 5/02/91 | 12:O5PM | 10.5 | 7.47 1 370 30 CLEAR
*  1:SOPM | 10.2 | 7.41 | 410 37 CLOUDY

MW-11 5/02/91 2:10PM 11.7 7.06 800 4.7 CLEAR

*

2:43PM 11.3 7.12 800 6.4 CLEAR

MW-28 5/01/91 1 2:27PM 1 14,8 1 7.44 750 71 ISLIGHTLY TURB101
| 3:4OPM | 12,8 | 7.23 | 700 33 CLEAR

MW-21 5/01/91 1:20PM 17.3 7.54 940 4 CLEAR
*

2:05PM 15.6 7.48 930 2.5 CLEAR

MW-3 5/02/91 10:53AM 10,1 7,31 650 15 CLEAR
11:09PM 9,4 7.29 1125 27 CLEAR

NOTES:

* Measurement taken from the last bader of water sampled.
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WATER SAMPLING FIELD DATA SHEETS

PROJECT Columbus f)1°KnNW - 6.60. sA,mfi;
CLIENT: CoL OR h)5 Y)1 c 1<54*Ijaw
JOB HO.: 1333 -0 1 1

WELL DATA: DATE: 5- /-91

Casing Diameter (inches): 1

Screened Interval (ft BGS):

Static Water Lev¥ Below TOR (ft.): 69&
Elevation Top of Well Riser:

Elevation Top of Screen:

PURGING DATA: DATE: S- 1-9 i
Method: Pe¥!bl6*Mfu {/)1'
Well Volumes Purged (192H/231): 12 .

Standing Volune (GAL.) 49

Volume Purged (GAL.) 23

Is purging equipment dedicated to *Imple locationl
Yes .0

Field Personnel 3?N ; 12 HO 0210

SAMPLING DATA: DATE: 5-1-'hi

Method: T€t j o,v Bc.,let
Present Water Level (ft.): 4. 94

Depth of Sample (ft.): 6.7/1

Is :=pling equipment dedicated to $=ple tocation: Yes

Source Ind type of witer used in field for OC purposes:

PRESERVATION DATA: OATE:

Filtered: Yes 1 No

Preservitive: "2504

PHYSICAL AND CHEMICAL DATA:

Clear:

Contaim Scament

Te.Firiouri (C): /0. 5-//6 2
Turbidity (NTU): 30/39

5-2-9/

1,11% /

Turbid:

CO n- CA,M 5 1o c

0 7.47 /7.4,
1

TYPE OF SAMPLE:

LOCATION NO.:

LAS SAMPLE NO.:

TIME: 0930

Casing Material:

Screen Material:

Bottom Depth (ft.)

Datum Ground Surfice:

6-fo,*A 6 n. ter
inMU) - /5

/ SU J

TIME: Start: /0,86 Finish: O 733 - 5-1-4

Pumping Rate (gal/min):

Was well purged d,77 Yes No /
Was Vel l purged below sand pick? Yes / No

Well I.D.

(inches)

2

4

6

Volume

(gat/ft)

0.17 .
0.66

1.50

TIME: Start: (105 Finish: /330
Saleter: 39 H , Rj- 0

Air Temperature (f): 50
--

Weather Conditions: clouOY
"0 V

04/ 1 Y)& w/ofT H 1165. I./1' 0

Hili

TIME: Start:

Cool to 4C:

/330

Other

Finish: /332

Color: red-orct,Xe
Odor: Other:

Specific Con*Jctivity (Bit,os/cm): 3 rk)/ 4//9
Other:

REMARKS: 5l-,1 5*41 fleS, With OAC- 0/1/Fil-/efer\ fhet,AS. ft:65 , Z/ocir

S



j

1

WELL DEVELOPMENT/PURGING LOG
PROJECT TITLE: - 61- Ls
PROJECT NO.. - )3 32_oil jf3

STAFF: TP 14- , 2 /4 9 ; 2£ b
DATE: K/€-b 5/1 191 + Thwri r_/ill I

WELL NO.: rig -1 5
(DTOTAL CASING ANO SCREEN LENGTH (FT.): -18.1 1
 CASING INTERNAL DIAMETER ( in.) : 2.'.

@ WATER LEVEL BELOW TOP OF CASING (FT.) -4.-75--
 VOLUME OF WATER IN CASING (GAL.) ./,9

V =00408 ((DIX ((D-(D · GAL.

PARAMETERS

6*1 19 4%

) i Me

el"7 p

7---1 . f. 4U <27, d , '_/

9 j-\

Gupuct v. 4

ACCUMULATED VOLUME PURGED (GALLONS)
5/1 -

<   1 4-- 7 z r .

/6. DC)

14.4

/Db

6.71

ll'.ID/1. 95-/ /6

/2,3

>160

7.32.

375- 390

Is.6

66

/2.100

/ G.Z /O. 5-

36

7.39 7.62

910 420

36

7.'17

370

WELL 1.0

COMMENTS: 0 267'/4-c,F /,7*bor (c./*) 60145,1 uke, *,14\ AVAA lk,ku
9 62-9*A f*S :,V> A + 4 30 s/,- p'-'f:'*> JUL,·LIA<«L A 8: 30 #'1
0 '40 2 9,9> 62 /1.9 :r- 40 ricL*'PL 7,· r 6 ,&.- #)'. C

. AL O 8 9. 1 5 (s / i OD Ap * «S L P \Arr p i t) fl 44

. f.*Fs 7,54#r,·,1-*11< ,_ p.7.. ..*'Li 8..30 *,n r/2/9, r,»0,4.D 4,tu
*Imr

1

2"

3"
4"

5"

6"

8"

0.04

0.17

0.38

066

104

1.50

2.60

VOL.

GAL./FT

vt# AllJ44

2 528/350 rY<'¥2 (0' OR crO
I 6 9 11 lo-' s 0&.rt, 54 *
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PROJECT

CLIENT:

JOS *0.:

WATER SAMPLING FIELD DATA SHEETS

Coium bs IGic\<64'Ur)4) -S,qr,Pi-ia.,
/ 41coUmbuS nic K irj.ve) n 1

,-332- oil
WELL DATA: DATE: 5-1-

easing 01=eter (inches): R

Scr,ened Interval (ft IGS):

Static Water Lev¥ Below *R (ft.): /L. or?

Elevation Top of Will Risir:

Elevation Top of Screen:

PURGING DATA: DAT1-'-<19-1-9 i
Method: T-e€Lov 8c., kr

Welt Volumes Purged (:22'1/231): *=* 6-5
Standing Vocull (GAL.) 3.9

Volume Purgid (GAL.) as-

Is purging equipment dedic'tod to s.'Fil location'
Yes

Field Personnel:

9/

SAMPLING DATA: DATE: 5-2-9 /

Method: -re >o AJ 84/er

Prent Water Level (ft.):

Depth of Si.ple (ft.): 6.,4

IS uipling ®qaivimt dedicated te siilli licition: Tes

Sourgi ind tvpe of water -Id in flitd for eC purposes:

PRESERVATION OATA: DATE:

Fittirid: Tes 6/ -

Primrvitivi: %04

9-2-41 ,

,/

PHYSICAL AIOa,ENICAL MTAS

ruelid:

Conts- ..dial-

,enturs com: /1.9/ //.3 p. 9.06/9-,2
rdbidity cimi): . 4.7/6 -4

EMARICS: F>7 3/7,1 60 76, l64 G. 2 Yh 041 JI-

Ll)€11- f'rcN.pA s-/-9 1 0,/)'5 5 -1-9 1

Type of SAMPLE: _ Grni m,b (A,ovter
LOCATION NO.: VUU- <I
LAS SAMPLE "0.:

TIME: 061*F /330

Casing Material: S *tuv ESS Steet .

Screen Material:

Bottom Depth (ft.) 3 9.2

Datum Ground Surfici:

TIME: ' 133: Finish: /*cO

Pwifing Rate (gat/min):

Was will purged dryl Yes Mo /

Wal Voi t purged below sand pack? Yes No /

Well 1.0. Volume

(inches) (,MIL/ft)

2 0.17

4 0.66
6 1.50

TIME: Start: i W, 0 Finish:

I.phi: QL©

Air T-penturi (P): 90

Weather Conditions: CIr*C) f
110 L

l/l//90 8 Wor t 1 -1 1-185 1-0

TIME: Start: i 4 4 Y

Cool to 4'C: 6/

Otlir

Finish: / 446

Color:

Odor. Other:

SpeCHIC Odd'Vitv 4*OS/Cm): BOO'800
Other:
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- WELL DEVELOPMENT/PURGING LOG
diI)..7LKs ,/16146)49.0
/332_ 153

PROJECT TITLE:

PROJECT NO.. Oil

STAFF : TF /4 , 2- 46
DATE: 144- 5/1 /9 /

WELL NO.: 1# J- ) Z

 TOTAL CASING ANO SCREEN LENGTH (FT.):
() CASING INTERNAL DIAMETER ( in.) :

® WATER LEVEL BELOW TOP OF CASINO (FT)

 VOLUME OF WATER IN CASING (GAL.)

V= 0.0408 (02X ((D-(D =

PARAMETERS

>A<OAS

1,,nt

-TU« p
-75-,66,J·,4

/7 AL

/046

2.-

13:20

13

>/00

7oo

-21.2-

.G.2--

3.9

GAL.

ACCUMULATED VOLUME PURGED (GALLONS)

5-

13

>/00

4.35

BSD

13.3

40

7,03

800

COMMENTS: 94,44 6£,161 (E- /0.'i D

1165ir

7

1 12 ls-

13.0

Z 7

7.06

725

8 l O

)1', 25

13.6

) 2-

7.0 5

756

WELL 1.0

1

2"

3"
4"

5"

6"

8"

0.04

0.17

038

0.66

1.04

1.50

2.60

VOL.

GAL./FT



-1-1,6,dik

7.11

WELL DEVELOPMENT/PURGING LOG

L--0 1 U- pn Ls Me k»,0,0 o.,0PROJECT TITLE:

PROJECT NO.: _ 13,32- O/ b /,f 3

STAFF: I P )4- .. 2 /4 D , AL D
DATE: -rk* r 5- /2-/91

WELL NO.: MI,J - 1 .L
0 TOTAL CASING ANO SCREEN LENGTH (FT.):-29,2-

 CASING INTERNAL DIAMETER ( in.) : . 2-

® WATER LEVEL BELOW TOP OFCASING (FT.) . 6,0-1

 VOLUME OF WATER IN CASINO (GAL.) 3.9

V = 0.0408 ((DZX ((D-(D : GAL.

PARAMETERS

6 #46*35
/1 1 '0

-To 1

0607>

ACCUMULATED VOLUME PURGED (GALLONS)

).4b

ID.4

780

1,SO

11,4

S

902

/r ·;- r ZOO

113

7

11,7

7,08

COMMENTS: 54*, Uk 6A:),4/ e /;3r

*Mmal

806

WELL 1.0

2"

3"
4"

5"

6"

8"

VOL.

GAL./FT

0.04

0.17

0.38

0 66

1.04

1 50

2.60



WATER SAMPLING FIELD DATA SHEETS

PROJECT: CE>lukibuls rilcKINA,c¥,) -6.4- Slm'Flp,4
J

CLIENT: CO J-61 tu x ,/11 c K, A/N C'a )
JOB "0.: /33-10/ i

WELL DATA: DATE:

Casino Dill'ter (Inches): 1

Ser,ened interval (ft IGS):

Static Water Le¥* Below IDR (ft.):
Elevation Top of Uill Rilir:

Elevation Top of Screen:

5--/-9 f

P.92

PURGING DATA: DATE: 5-l-91

Method: P-€rl.&\21. h.,3 Cume
Wili Volumes Purged (,Ri./231): 4
Stinding Volule (GAL.) /- S-
Volu= Purged (GAL.) 6

Is purging equipment dedic't.d to s.'ple location7
Yes - J

Field Pirsonnit: Jer 010: 122- 0

SAMPLING DATA: DATE: 5-/-9/

Method: Tee 1 04 LA c.,ler

Present Water Level (ft.): 01-4

Depth of S..ple (ft.): 404
Is :-pling equip•Imt dedicated to s=pU location: Yes

SOUVI. Ind t,p. of -ter U.Id in filid for ec pilpoll/1

PRESERVATION OATA:

Fitterid: Yes 1

preS.rvati-: f/m4

DATE:

PHYSICAL A- CNEMICAL DATA:

A.lar.,9.: Ct.:/.1 : 1

Contalm leImt

r..,0..00.. c-t,i /9. ej fl 6
Turbidity (•TU): 9 1 fa

5-1-9 C ,

Turbid:

NO

/

TYPE Of SAMPLE: _6*0143 (4-ler
LOCATION 110.: Fh UJ - Q S

LAS SAMPLE NO.:

TIME: , 0 5155

Casino Material:

Screen Material:

Bottom Depth (ft.)

Oattm Ground Surface:

1546 1

TIME: Start: 094=- Finish: / /·SO

Pulping Rate (gal/min):

Was well purged *¥7 Yes No /

Was Vilt purged below Bind pict? Yes / No
Well 1.0. Vol-

(inches) isal£111
2 0.17

4 0.66

6 1.50

T[=: Start: /4 2 7 Finish: / 590

PLA AH© 10 Fi

Air Tompenture (10): 70

W.Wilt Condition': C/nur)(.
110 _5_

it/40& wort #41 1-46.5 INC-

TIME: Start: /6430

Cool to 4C: /

A

Other

Finish: 1445

Color: fE - e i 4 ns -

Odon. Other:

se.cific cogidiactivity C/.hoocm): 050 / 1708
Others

5!1: SAY),flea Se,Lit u,; 14 DEL - 6-der«Y) 1- l//1/Fille,€16 'ble'll,L-f - /kierm 1·0*AL,ra
Due -10 1€r-*\Ter; FOYL1O1<9 k-ey-< Gille,-er) TArti r)€- Colipb b,S )'rlri<,4-1- 8.rk.

I --0

frpi) if 8,101(- nur€ c) c.£4&\r Sc rhpL,rv u r>Ke -62 SU

1/ES
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PROJECT TITLE:

PROJECT NO.:

STAFF:

DATE:

WELL DEVELOPMENT/PURGING LOG
(11,.p„ Ls ACK;.490/3

1331 oll 15-3

3? A, AA OJR Lb
W o.u s-) 1 1 01 i

WELL NO.: Mk) - 15

@ TOTAL CASING AND SCREEN LENGTH(FT):./7 U
 CASING INTERNAL DIAMETER ( in.) : . 2/

@ WATER LEVEL BELOW TOP OF CASINO (FT.) . t. 2.
 VOLUME OF WATER IN CASING (GAL.) 1.5-

V = 0.0408 (02X ((D-@) 2 GAL.

PARAMETERS

(A)%9 45

j i rn €

16'gF

CA 6 *ct .4

Y%
-rr L'·j  fly

ACCUMULATED VOLUME PURGED (GALLONS)

35-9

13.4

400

W./2

ID

13.8

40 r

6.86

// ;71 li ; 56

/3.2

56-0

1,07

2. 2

14.Co

(056

7,11

'03,2

dear

COMMENTS: ·54*Jer 7'4,2,73 e- 4.'6 *.1
\PIll \A '01 4 614 9 \1:52

116@r

WELL 10.

Avtrug€- PitcMP\yts 9-ak.0 GS"1 Vs M:K - O'06- St'

1

2"

3"
4"

5"
6"

8"

0.04

0.17

038

066

1.04

1.50

2.60

VOL.

GAL./FT

-1



PROJECT

CLIENT:

JOB NO.:

WATER SAMPLING FIELD DATA SHEETS

Co 1 u m tv s fh c K 1/1/Am,/ G.Lu. SAVY,QI,vv
6-n ' UP, hJ 6, F)10 K M/A, r),11

/3-n Ott

WELL DATA: DATE: 9-1-q'

Casino Diameter (Inches): SA H

Screened Interval (ft BGS):

Static Water Lev¥ Sel- 18, (ft.): Z 6 2
Elevation Top of Uill Ricir:

Elevation Top of Screen:

PURGING DATA: DATE: 5-- /- 4 /

Method: T€flo,u B,Let

wit volumes Purged (.92*/ni): 3

Standing Volu.I (GAL.) 36 6
Volume Purged (GAL.)

is purging ®quip.1/ dedicatld to *=ple location'
Yes .O J

Field Personnel R/f) 3€ H C )46

SAMPLING DATA: DATE: 5- /-69 I

M.*04: lf'£10.J BL:Ler
Presint Water Livi4 (ft.): R.K

Depth of S=plo (ft.): 2, P

ts samp4ing ®quipdlent didicitid ti sa•ple tocition: Tes

Source Ind t,pe of water t-d In f//id for OC purposes:

PRESERVATION OATA: DATE:

FE tterid: Y- 4

0-/-9/

/

P.rs/CAL Al. CHEMICAL.TAS

Turbid:

Contalm S.dill-

r c.m: 17.1/ 1&6 0 9.54,/'1*N r
Turbidity (RU): 4 / 3. S

REMARKS:

Sfir +

F el-6 8 j-Nv 16 06 +i.io/)1

SARP).2/ 69-r 0 EO

TYPE oF s-LE: _(froJAC) Ula ·lf r
LOCATION NO.: 01 lo - 3.I

LAS SAMPLE "0.:

TIME: /0 2 5

Casino Material:

Screen Material:

Bottom Depth (ft.)

Datum Ground Surface:

g bvvfss 542'/

9,9- rY

TIME: Start: 030 Finish:

Pulping Rat. (gal/min):

Wal will purged dry7 Yes No /

Was *it purged below :d pock? Yes

Well 1.0• Vol-

C inches) (*al/ft)
2 0.17

4 0.66

6 1.50

//@A

NO /

T[Ii: Start: /3 3,0 Finish: /40 5

5.*Ir: RL n R/-16 3QH

Air Timpiriture (f): 90

U.ether Conditions: SU-/VY
HO _EL

&4 65, wortH LARJ 1-r. 0

TIME: Starts / 32 S
/

C-4 to 4'C:

0.1/.r

Finish: 14/0

Color:

Other:

specific con*=tivity <*.dis/cm): 940./ 930
Other:

A-orn F)1 41 - 'AI

- 61-fr«) t VA/Fli.Ae¥e6 MQCA,Ia j ec£ ; t,Acr
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PROJECT TITLE:

PROJECT NO.

STAFF:

DATE:

WELL DEVELOPMENT/ PURGING LOG

lit/, AWD JC-n j i#vY,jus
13-51_ . 0 i i iS 3

7-f 1-4 . LAO , 12,6

WELL NO.: /( U - 2_L

 TOTAL CASING AND SCREEN LENGTH (FT): _
 CASING INTERNAL DIAMETER ( in.) :

® WATER LEVEL BELOW TOP OF CASINO (FT.)

 VOLUME OF WATER IN CASING (GAL.)

V = 0.0408 ((DIX ((D-@) s

PARAMETERS

-5>Al(%Ab

34 f
- 1' Ut b,Jity

VA
Cho b

COMMENTS:

Ay'le

36

29.9 5--

2

8.62-

3. Co

GAL.

ACCUMULATED VOLUME PURGEO (GALLONS)

72- /O,8

/0 30 )1.00 )1 1 23

lZ

27

6,6,6

799

12.fill

4,2,

G,98

92-S'

<9

6.97

BOO _

WELL 1.0

1

2"

3"
4"

5"

6"

8"

0.04

0.17

0.38

066

1.04

1.50

2.60

VOL.

GAL./FT
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1
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WATER SAMPLING FIELD DATA SHEETS

PROJECT: 661,umbes f))CK,it,*oB, -G..ix,. 54.111€l,vt) TYPE OF SALE: -6&-07.t) 06'cx -ter
CLIENT: C e L 6 7'h ht / Sh 61 c K,.vn, 0,11 LOCATION NO.: __El L<) --3,
108 "0.: /331 -o/i LAS SAMPLE NO.:

WELL DATA: DATE: 5- 2-4 1

Casino Diameter (inches):

Screened Interval (ft BGS):

Static Water Lev¥ Below *R (ft.): A- 40

Etivition Top of Uell Risir:

Elevation Top of Screen:

PURGING DATA: DATE: 5 - A-1 /

Method: Peclo,v 68,ler-
Will Volumes Purged (.RZN/231):

Stinding Vol-e (GAL. ) R. r?

Voium. Purged (GAL.) 5-0

[s purging equipment dedicatld to sample location'
Yes

Field Personnel: SQH ) (1LD

SAMPLING DATA: DATE: 2 1-9 1

Method: 729 Lo, ,36*,1-er
Present Wator Level (ft.): 6,73

Depth of Sample (ft.): 6. 93

le sampling ®quipment didicated te siple locations Tes
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PHYSICAL A- CNe,!CAL ITAS

Ct.Ir: · 4 rfid:
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Casino Material:
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Well 1.0. Vol-

(inches) Clailftl

2 0.17

4 0.66
6 1.50

TIME: Start: /053 Finish:

TO H / Rin

- Air T-per,ture (F.): 42

Weimar Conditions: C lou 6 Y
'A J

Gul©'S l.vorlH 1-1(Us -I,vo

TIME: Starts 1/ If--
/

Cool to 4C:

Ocklir

//09

Finish: (l lo

Color:

Od,r. Other:

specific C.,aactid tv (BI.5/am): 650// (15-
Other:

REMARICS: 1 n *tic,\ p ur i Q i. At·tr r A 4-4 4 A on-te *u,4 -c=,o,ed rloc.
)
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PROJECT TITLE :

PROJECT NO.:

STAFF:

DATE:

WELL DEVELOPMENT/ PURGING LOG
-0 0) 1»MiLS ple'<1. AAD rj

/336-011 15 1
-

-

TP Ar r £- 4 6 : A-L 6
-

-Fhar S 1 -L  5 4
-

WELL No.: MAJ - 3

 TOTAL CASING ANO SCREEN LENGTH (FT.):_22. 4(0
 CASING INTERNAL DIAMETER ( in.) : . 2-

#t

® WATER LEVEL BELOW TOP OF CASINO (FT.) - . -
 VOLUME OF WATER IN CASINO (GAL.) 2.7

V = 0.0408 ((DZX ((D-(D S
GAL.

PARAMETERS

GA O,O-5

1 2-,77 '37

71<6ic'·.4

11, flli

59
CL D

9.0

561
690/

ACCUMULATED VOLUME PURGED (GALLONS)

,/0

0967

S.9

17100
cr

6.9?

900

11 10 25- 3O

09/5- 09:4 093<z- 0937

9.0

7\00
LT

, B , c„v,v·

6.71

649-

,\00
!_T

6$4'<

6.71

69o

COMMENTS: . Arr,vo (2_ 8; 4 5- we \l 0 3

Tft  r ·ce ReO, .Lj) th

*Mmal

01 1

legS
14 E: E

99

6.51
695-

E-9
lu, t., d

-7100

695-

4O

Ckgs:R

Ct 59

7100

0.95

WELL 1.0

llc

loGo

- -,1-0 8C

r 1,4
f' LI

7./9

695-

1

2"

3"
4"

5"
6"

8"

10051

C. r-7

C 42

9./6

19

900

L,

VOL.

GAL./FT

0.04

0.17

0.38

0.66

1.04

150

2.60
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LABORATORY ANALYTICAL REPORT
FOR

MAY 1991 GROUND WATER SAMPLING

Due to large volume of analytical results,
the analytical report has been sent under separate cover.
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INTRODUCTION

QUALITY CONTROL

This section details an assessment and validation of analytical results reported for

five (5) ground water samples which were collected from the Columbus McKinnon Site. All

samples were collected by Malcolm Pirnie personnel during the period May 1 through

May 2, 1991. The samples were analyzed by Wadsworth/Alert Laboratories, Inc. for volatile

organic compounds, PCBs and the inorganic elements nickel, cadmium, chromium and lead.

The USEPA "Functional Guidelines for Evaluating Organic Analyses" (Febru-

ary 1988) and "Functional Guidelines for Evaluating Inorganic Analyses" (June 1988),
hereinafter referred to as "guidelines", were used for the validation.

SAMPLE HOLDING TIMES

The federal guidelines for evaluating organic analyses, define the holding time as the

number of days from sample collection to the date of analysis or extraction. For volatile

organics, the federal guidelines recommend a maximum holding time of fourteen days for

preserved aqueous samples. According to the 1987 NYSDEC CLP protocol, the maximum

holding time for aqueous samples intended for volatile organic analyses is seven days from

Verified Time of Sample Receipt (VTSR) to date of analyses regardless of preservation.

By comparing the actual dates of sample receipt to the dates of analyses, the

following samples submitted for volatile organic analyses were analyzed after the maximum

holding time mandated by the NYSDEC had expired, but were within the maximum holding

time prescribed by the EPA:

1332-01-1 -1-
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Sample

MW2I

MW2I dupe
MW2S

MWlI

MWlS

MW3

Holding
Time

9 days
9 days
9 days
8 days
8 days
8 days

According to the guidelinds, any positive results for volatile organic compounds detected in

these samples should be estimated and qualified with a "J:

For PCBs, the federal guidelines recommend a maximum holding time of seven days

from date of collection to date of extraction. The extract must then by analyzed within forty

days. This holding time applies to both soil/sediment and aqueous samples. The 1987

NYSDEC CLP protocol recommends a maximum holding time of five days from VTSR to

date of extraction for aqueous samples. A review of the holding times for PCB extraction

indicated that samples MW2I, MW2I (FILT), MW25 and MW2S (FILT) were extracted

six (6) days from VTSR. However, these samples were extracted within federal holding time

requirements and it is unlikely that the one-day exceedance of 1987 NYSDEC CLP

requirements has resulted in any substantial loss of potential PCB contamination.

Therefore, no qualification of the PCB data based on holding time is required.

For inorganics, the following holding times have been established under 40 CFR -

Part 136 (Clean Water Act). Preservation refers to aqueous samples only:

Metals: 6 months; preserved at pH < 2
Mercury: 28 days; preserved at pH < 2

An evaluation of the inorganic analytical data indicated that all ground water

samples submitted for inorganic analyses were analyzed prior to expiration of the established

holding times. In addition, all samples were preserved with the appropriate preservatives.

Therefore, no qualification of the inorganic data based on holding time is required.

1332-01-1 -2-
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BLANKS

The purpose of assessing the results of blank analyses is to determine the existence

and magnitude of contamination which may potentially be introduced during preparation

of sample containers, sample collection and/or sample analysis. Many types of blanks such

as laboratory/method blanks, field/equipment blanks and trip blanks are analyzed. Each

type of blank will give the data user an indication of the source of the contamination, if any.

According to the guidelines, blank evaluation criteria apply to any blank associated

with the samples. When more than one blank is associated with a given sample,

qualification is based on a comparison with the associated blank having the highest

concentration of a contaminant.

Positive results for compounds reported in the samples at a concentration of less

than ten (10) times the associated blank contamination value, [five (5) times for less

common contaminants], are qualified as not detected (ND) and the method detection limit

(MDL) set equal to the value detected in the sample. The MDL is then qualified with

a "B".

As part of this sampling program, trip blanks and an equipment blank were collected.

In addition, the laboratory analyzed method blanks. An evaluation of all blank data for

inorganic analyses indicated that no inorganic contaminants were detected in any of the

blanks. An evaluation of the blank data for organic analyses indicated the following volatile

organic contamination:

1332-01-1
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Blank

Identification

Equipment Blank 5/1

Trip Blank 5/1

Trip Blank 5/2

Intra-lab Blank 5/13

Analyte

1,2-dichloroethane
1,1,1-trichloroethane
tetrachloroethene

chloroform

methylene chloride

1,1,1-trichloroethane
1,1,2-trichloroethane
tetrachloroethene

methylene chloride

tetrachloroethene

methylene chloride

1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
tetrachloroethene

methylene chloride

0.51

7.5

0.65

0.74

0.57

3.3

0.40

0.64

0.54

12

0.82

0.56

0.38

0.72

10

Concentration (ug/1)

MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) ANALYSES

MS/MSD data are generated to determine long-term precision and accuracy

of the analytical method on various matrices. Matrix spike recoveries must be within

advisory limits given in the guidelines. The relative percent difference between the

MS and the MSD must also be within advisory limits given in the guidelines. An

evaluation of the MS/MSD data indicated that all criteria were met for the analytes

of interest.

SURROGATE SPIKE RECOVERY

An evaluation of the surrogate spike recovery data indicated that all

recoveries were within limits established by the laboratory.

FIELD DUPLICATE PRECISION

1332-01-1

A field duplicate sample was collected to assess the aggregate analytical and

sampling protocol precision. The results of the duplicate sample generally showed
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satisfactory reproducibility indicating adequate analytical and sampling protocol
precision.

CHECK SAMPLE RECOVERY

As an additional evaluation of technique, methodology and calibration, check

samples were analyzed for volatile organic compounds, PCBs, and inorganic
elements. Each of the check samples consisted of reagent-grade water which had

been spiked with the analytes of interest by an independent source.

The check sample recoveries for volatile organic compounds were within

established control limits except for the recovery of chloromethane. This compound

exhibited a recovery slightly less than the lower control limit established by the

laboratory, indicating a potential low bias in any reported result for this compound.

A review of the inorganic check sample recovery data and the PCB check

sample recovery data indicated that all recoveries were within established control
limits.

CONCLUSION

1332-01-1

Based on the above assessment, the analytical data generated for ground

water samples collected at the Columbus McKinnon Site is considered to be valid

and useful for the purpose of conducting the RI/FS. It is recommended that the

analytical data be accepted with the specific qualifications noted herein.
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