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EXECUTIVE SUMMARY

The Ley Creek Dredged Material Area (site) is located along the south bank
of Ley Creek between Townline Road and the Town of Salina Highway Garage in
Onondaga County, New York. Materials dredged from Ley Creek were placed at the
site during channel improvement programs conducted by Onondaga County.
Following several investigations (EDI, 1985[a]; EDI, 1985[b]; O’Brien & Gere
Engineers, 1987[a]; and O’'Brien & Gere Engineers, 1989) conducted in the area of
the site on behalf of the Inland Fisher Guide Division of General Motors (GM-IFG),
the New York State Department of Environmental Conservation (NYSDEC)
classified the approximately 1,000 feet length of dredged materials on the south bank
of Ley Creek, beginning at the GM-IFG Outfall 003 and extending west, as a Class
2 site in the NYS Registry of Inactive Hazardous Waste Disposal Sites. A Remedial
Investigation (RI) was conducted under a Consent Order between GM-IFG and
NYSDEC to support previous investigatory work. The RI and previous investigations
addressed the site and the area between Factory Avenue and Ley Creek extending
approximzitely 4,000 ft west of the western site boundary (study area). The RI was
conducted by O’Brien & Gere Engineers, Inc. on behalf of GM-IFG in accordance
with the Remedial Investigation/Feasibility Study (RI/FS) Work Plan (O’Brien &
Gere Engineers, 1992). This Report summarizes activities performed and data
generated during the RI and previous investigations.

Investigatory activities conducted during the RI included installation of two
deep monitoring wells and ground water sampling of new and existing wells, surface

and subsurface soil sampling, sediment sampling, fish sampling, and storm sampling
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of GM-IFG Outfall 003 discharge water and sediment. A risk assessment and fish
and wildlife impact analysis were also completed as part of the RL

The site is characterized by relatively low, flat topography and is located in
the watershed and along the floodplain of Ley Creek. Topography is hummocky and
undulating in the areas of dredged material deposits.

Two deep monitoring wells were installed in the glacial till during the RI;
ground water samples were collected from these wells and the 14 existing shallow
wells and analyzed for polychlorinated biphenyls (PCBs). Ground water elevation
measurements indicate shallow ground water flows north, discharging to Ley Creek.
The calculated hydraulic gradient across the site in July 1992 was 0.021 ft/ft; the
average hydraulic gradient, based on 1988, 1989, and 1992 calculated values, was
0.022 ft/ft. Shallow ground water flow velocity was calculated to be 0.08 feet/day.
An estimated 11,035 gallons of ground water per day discharge from the site to Ley
Creek. An upward flow potential exists between the upper fluvial deposits and the
underlying till. Newly installed well OBG-9D is an artesian well.

PCB concentrations in filtered ground water samples and unfiltered deep well
samples collected during the RI were less than detectable. PCB detections in
unfiltered shallow ground water samples collected during the RI ranged from less
than detectable to 4.2 ug/l, identified as Aroclor 1248. As a result of equipment
blank contamination during ground water sampling in the RI, several of the PCB
detections were qualified as less than detectable at elevated detection limits.
Although qualified, ground water analytical data generated during the RI are useful
as estimates of the maximum concentrations of PCBs potentially present in the wells.

Although detected concentrations exceeded the NYS Class GA ground water
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standard of 0.1 ug/l, data indicate generally lower PCB concentrations in ground
water than those indicated by previous investigations; data also indicate PCBs do not
extend to ground water in the glacial till.

Detections of PCBs in unfiltered ground water samples and indication by
hydraulic data that study area ground water discharges to Ley Creek demonstrate a
potential for PCBs to discharge to the creek with ground water. Based on the
calculated ground water discharge rate in the area of PCB detections in ground water
during the RI and the mean PCB concentration detected in unfiltered ground water
samples during the RI, potential mass transport of PCBs to Ley Creek from ground
water at the study area was calculated to be 5.8 x 107 Ib/day. RI data were used for
this calculation because they provide the most current representation of site
conditions. This calculation is conservative because it is based on the assumption
that total PCBs deteéted in unfiltered ground water samples migrate to Ley Creek.
It is likely that much of the PCBs detected in unfiltered ground water samples were
not dissolved but were adsorbed to particulates in the sample; sorption interactions
with aquifer solids also retard the migration of PCBs from the vicinity of the wells
to the creek. Although the mass transport calculation indicated ground water
discharge potentially contributes PCBs to Ley Creek, a mixing calculation based on
potential mass transport and an average Ley Creek flowrate indicated that ground
water discharge does not likely solely cause exceedence of the NYS Class B surface
water standard of 1 x 10 ug/l. The mixing calculation yielded a theoretical Ley
Creek surface water concentration of 2.0 x 10 ug/l.

Fourteen soil borings were installed on the north side of Factory Avenue

during the RI to evaluate if there remains a significant source of PCBs associated
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with the former drainage ditch in this area. Six soil borings were also installed on
the north side of Factory Avenue to evaluate whether certain detections of PCBs on
the south side of Factory Avenue during the Onondaga County interceptor sewer
installation extended north of Factory Avenue. Finally, three soil borings were
installed for the purpose of obtaining samples for an independent treatability
investigation.

From the borings installed during the RI, 54 composite soil samples were
analyzed for PCBs. PCB concentrations in the borings installed during the RI ranged
from less than detectable to 140 mg/kg dry weight. Samples analyzed for the
purpose of locating the former drainage ditch did not exhibit elevated concentrations
such as those observed on the south side of Factory Avenue in the former drainage
ditch vicinity.

PCBs were detected on the north side of Factory Avenue at lower concentra-
tions than those detected across Factory Avenue on the south side during the sewer
installation. With the exception of two samples, Aroclor 1248 was the only aroclor
detected in the subsurface soil samples; Aroclors 1248 and 1260 were detected in two
samples from one off-site s0il boring (B-6M) located approximately 2,000 ft west of
GM-IFG Outfall 003.

Detection of Aroclor 1260 during the RI was limited to two isolated locations,
boring B-6M and one surface soil sample location LCSS-4, each distanced from GM-
IFG. Aroclor 1260 is not historically associated with GM-IFG process operations;
Aroclor 1260 has not been detected in the past in environmental matrices associated

with the dredged materials (soil, ground water), nor is it associated with the GM-IFG
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stormwater discharge. Aroclor 1260 is associated with electrical equipment; utility
poles with transformers are present in the study area.

Surface soil samples were also collected during the RI from five locations and
analyzed for PCBs. PCB concentrations in surface soil samples ranged from 0.048
mg/kg to 16 mg/kg dry weight, generally decreasing in the westerly direction.

Nine composite sediment samples were collected from Ley Creek during the
RI. Sample locations were located approximately one-half mile upstream of GM-
IFG Outfall 003, in the vicinity of GM-IFG Outfall 003, and approximately one-half
mile downstream of GM-IFG Outfall 003. PCBs were not detected in upstream
sediment samples; Aroclor 1248 was detected at one of the outfall sample locations,
approximately 100 feet downmstream of the outfall, and at the three locations
approximately one-half mile downstream of the outfall at concentrations ranging from
0.19 mg/kg to 0.81 mg/kg dry weight. PCB concentrations in sediments in 1992 were
generally lower than, or similar to, those detected in previous GM-IFG investigations.

Fish were collected during the RI using electroshocking techniques from three
sampling locations: approximately one-half mile upstream of GM-IFG Outfall 003,
in the vicinity of GM-IFG Outfall 003, and approximately one-half mile downstream
of GM-IFG Outfall 003. Fish species collected included: pumpkinseed, mudminnow,
stickleback, banded killifish, dace, white sucker, golden shiner, carp, and creek chub.
Species were selected for analysis for comparison to previous data and for use in the
fish and wildlife impact analysis and the risk assessment. Aroclor 1248 concentra-
tions in whole fish samples ranged from less than detectable to 1.1 mg/kg; Aroclor
1260 concentrations in whole fish ranged from less than detectable to 0.7 mg/kg.

Aroclor 1248 concentrations in fish filets or edible portion samples ranged from 0.11

September 16, 1993 v



o

mg/kg to 2.4 mg/kg; Aroclor 1260 was not detected in fish filets or edible portion
samples. Comparisons of fish from upstream, outfall, and downstream sampling
locations could not be made due to the tendency of the fish collected to migrate for
several miles (Creech, 1992). Potential PCB transport pathways to Ley Creek in the
study area (outfall discharge, ground water discharge, and surface runoff) likely
contribute PCBs to fish; quantitative conclusions could not, however, be drawn
related to the proportionate contribution by these pathways versus possible non-study
area related sources to PCBs in fish. Because potential PCB transport pathways to
Ley Creek are not fully related to the dredged material, quantitative conclusions
could also not be drawn related to the contribution of the dredged material itself to
PCBs in fish.  The fish investigation was performed to comply with NYSDEC’s
requirement that fish sampling and analyses be performed during the RI for the
purposes of comparison to previous data and use in the risk assessment (Kelly, 1989).

Samples of outfall discharge water were collected from GM-IFG Outfall 003
over a two hour period during a storm event during the RI and analyzed for PCBs.
Aroclor 1248 was detected in the first two samples collected at concentrations of 1.2
ug/l and 1.8 ug/l; PCBs were not detected in the last two samples collected. Aroclor
1248 was detected in a sediment sample collected from the outfall pipe at a
concentration of 0.18 mg/kg.

Potential pathways for PCB transport to Ley Creek in the study area include
outfall discharge, ground water discharge, and surface runoff. The proportionate
contributions of PCBs to Ley Creek by these pathways is undefined. The degree to
which the dredged material contributes to these pathways is also undefined based on

the following considerations:
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- GM-IFG Outfall 003 discharge is a source of PCBs to Ley Creek; PCBs in
outfall discharge are not related to the dredged material;

- Uncertainties exist as to whether the dredged material acts as a source of
dissolved PCBs in site ground water; and

- The occurrence of surface runoff is not likely due to heavy vegetation at the
site and a lack of evidence of erosion of dredged material.

The environmental fate of PCBs was documented to support the risk
assessment and fish and wildlife impact analysis. PCBs have a low solubility in water
and are strongly attracted to and favored in matrices high in organic carbon. Both
anaerobic and aerobic biodegradation are potential PCB degradation mechanisms;
volatilization, hydrolysis, and oxidation also provide degradation of PCBs. Due to
the Iipophiiic and relatively inert nature of PCBs, they have a propensity to
bioaccumulate in aguatic and terrestrial organisms.

The risk assessment prepared for the field investigation (O’Brien & Gere
Engineers, 1989) was revised based on current United States Environmental
Protection Agency (USEPA) guidelines to incorporate data generated during the RI
and to address the fish ingestion exposure pathway. The risk assessment was
conducted in five phases: characterization of exposure setting, data evaluation,
exposure assessment, toxicity assessment, and risk characterization. Complete
exposure pathways considered for the study area included direct contact of sediments
and surface soils and ingestion of fish. Average and upper bound excess cancer risks
and hazard indices (HIs) for direct contact with soils, direct contact with sediments,

and ingestion of PCB residues in fish are as follows:
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Upper Bound
Average Excess Average Excess Cancer Upper

Exposure Pathway Receptor Cancer Risk HI Risk Bound HI

Direct Contact Adults 75 x 108 24 x10% 5.0x 1077 34 x 107
With Study Area

Soil Children 2.3x 107 5.1x10% 3.3% 1077 7.2x 10°

Direct Contact Adults 23 x 107 7.3 x 105 7.0 x 10°8 48 x 10
With Study Area

Sediments Children 28x10% 6.1 x 107 1.8 x 107 4.0 x 10

Ingestion of PCB Adults 6.0 x 10 8.6 x 10 6.0 x 105 2.6 x 107
Residues in Fish

Children 52x10° 1.1 x 10 1.6 x 10°° 34 x 101

These risks are not a realistic presentation of actual study area risks to human
health; they overestimate actual human health risks due to utilization of conservative
exposure assumptions and dose response models as recommended by USEPA’s
standardized risk assessment methodology. The risks calculated for the fish ingestion
pathway are especially unrealistic as the nature, size, and quantity of fish inhabiting
Ley Creek in the vicinity of the study area do not make the study area a desirable
location for subsistence or recreational fishing., Aesthetic problems in Ley Creek
resulting from raw discharges and combined sewer overflows preclude fishing in the
creek (NYSDEC, 1992). Risk calculations were performed to comply with
NYSDEC's requirement that the fish ingestion pathway be evaluated (Kelly, 1989).

A Step I fish and wildlife impact analysis was performed in accordance with
NYSDEC guidelines to evaluate whether ecological receptors inhabiting the study
area could potentially be exposed to site-related contaminants. Three natural and
three cultural covertypes exist in the study area; two natural covertypes provide good
quality habitat for a variety of wildlife species. Cultural covertypes do not provide
significant habitats which are capable of supporting a diversity of wildlife species.

The study area is located within a NYS regulated wetland. Ley Creek general water
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quality is considered by NYSDEC to be very poor on a scale of criteria defined in
the RIBS report (NYSDEC, 1992). NYSDEC's assessment was based on a severely
impacted macroinvertebrate community at a Lemoyne Avenue sampling site, water
column quality (parameters of concern include iron, mercury, lead, zinc, dissolved
solids, total and fecal coliform, and trichloroethene), sediment quality (parameters
of concern include cadmium, iron, copper, mercury, lead, nickel, zinc, and PCB
Aroclors 1016, 1242, 1254, and 1260), and raw discharges and combined sewer
overflows into Ley Creek (NYSDEC, 1992). Complete exposure pathways include
soil, considered to have minimal impact on study area biota; surface water; and
sediment. The food chain exposure pathway is considered complete, but quantitative
conclusions can not be drawn related to the proportionate contribution of the study
area to this pathway versus other non-study area related sources of PCBs to fish in
Ley Creek.

It was concluded that the site has been adequately characterized to allow for

the performance of the FS.
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SECTION 1 - INTRODUCTION

1.01 Obijectives and Overview

An RI was performed by O'Brien & Gere Engineers, Inc. on behalf of GM-
IFG at the Ley Creek Dredged Material Area (site) in Syracuse, New York in
accordance with a NYSDEC Order on Consent (#A7-0239-90-07). The RI was
conducted in accordance with the RI/FS Work Plan (O’Brien & Gere Engineers,
1992) approved by NYSDEC on June 3, 1992 (Schick, 1992), consistent with the
provisions of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) as amended by the Superfund Amendments and Reauthori-
zation Act (SARA); the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP, 1990); and the United States Environmental Protection Agency’s
(USEPA’s) Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA (USEPA, 1988).

The objective of the RI was to build upon previous investigations and
complete characterization of the horizontal and vertical extent of PCBs at the site.
The following tasks were performed during the RI:

Task 1 - Compilation of Existing Data

Task 2 - Soil Sampling and Analyses

Task 3 - Monitoring Well Installation and Ground Water Sampling and

Analyses

Task 4 - Fish Sampling and Analyses

Task 5 - Sediment Sampling and Analyses

Task 6 - Outfall Sampling and Analyses
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Task 7 - Fish and Wildlife Impact Analysis

Task 8 - Risk Assessment

Task 9 - Remedial Investigation Report
The data generated during the RI are presented in this RI Report, in which data
generated from the following GM-IFG studies are also incorporated: "Hydrogeologic
Investigation" (EDI, 1985[a]), "Oil and PCB Sampling and Analyses of Portions of
Ley Creek" (EDI, 1985[b]), "Hydrogeologic Investigation of Fill Area Along Ley
Creek" (O’Brien & Gere Engineers, 1987[a]), and "Field Investigation" (O’Brien &

Gere Engineers, 1989).

1.02 Site Description
The Ley Creek Dredged Material Area is located along the south bank of Ley

Creek in the Town of Salina, Onondaga County, New York. A site location map is
presented as Figure 1. The site is listed in the NYS Registry of Inactive Hazardous
Waste Disposal Sites as extending approximately 1,000 ft west from the GM-IFG
Outfall 003 along the south bank of Ley Creek. In the vicinity of the site, Ley Creek
is less than 15 feet wide and less than 2 feet deep in most places. Dredged material
generated during a channel improvement program conducted by the Onondaga
County Department of Drainage and Sanitation lines the south bank of Ley Creek
in the area of the site. A fence extends along the south side of the study area
approximately 10 ft north of Factory Avenue.

Ley Creek drains an area of approximately 30 square miles. With the
exception of the northeast portion, the Ley Creek drainage basin can generally be

described as a highly urbanized area. Portions of the cities and towns of Syracuse,
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North Syracuse, East Syracuse, Cicero, Clay, Dewitt, Manlius, and Salina are located
in the Ley Creek drainage basin. Several industries and businesses are also located
in the Ley Creek drainage basin, including GM-IFG, Bristol-Myers Squibb Company,
Carrier Corporation, Syracuse China Corporation, New Process Gear, and General
Electric Company. Also located in the Ley Creek watershed are 14 miles of highway,
eight interchanges, a service facility for the New York State Thruway, a Niagara-
Mohawk Power Corporation electrical transfer station, Syracuse International
Airport, and the US Air Force’s Hancock Field. Streets, shopping areas, parking lots,
and buildings cover other areas of this watershed. The northeast portion of the
watershed is relatively undeveloped. The large areas of impermeable surfaces in the
Ley Creek watershed cause rapid runoff during storms, resulting in rapid water level
changes in the creek.

Industrial effluent streams and urban storm water runoff discharge into Ley
Creek. Eight discharges into Ley Creek are permitted which originate from
Sunnyside Nursing Home, Oberdorfer Foundries, and Roth Brothers Smelting
Corporation, all upstream of GM-IFG; Ley Creek Pump Station, Lyncourt Sewer
District, and Syracuse China Corporation, downstream of GM-IFG; and GM-IFG.
Potential upstream sources of PCBs to Ley Creek include Roth Brothers Smelting
Corporation, whose NYSDEC State Pollutant Discharge Elimination System
(SPDES) permit includes PCB discharge limits (NYSDEC, 1989); Carrier Corpora-
tion, which discharges to Ley Creek upstream tributary Sanders Creek and has been
documented to use PCBs (NYPIRG, 1983); and Hancock Field, where PCB-
contaminated soils were stored uncontained and used for fill material in a hole

approximately 30 ft from Ley Creek (Post Standard, 1992).
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Ley Creek flows to the west and discharges to Onondaga Lake; the average
Ley Creek flow rate at the USGS gauging station near Park Street for 11 years of
record (1980 to 1990) is 32.9 ft*/second (Colbert, 1992). The Onondaga County
Department of Drainage and Sanitation monitors various water quality parameters
and metals at the USGS gauging station near Onondaga Lake. In 1983, Ley Creek
discharged less than 10% of the total estimated annual loading of all monitored
pollutants to Onondaga Lake except biochemical oxygen demand (BOD), silica, and

lead (10.5%, 10.5%, and 12.2%, respectively) (Calocerinos & Spina, 1984).

1.03 Site History

Prior to the early 1970’s, the combination of poor channel conditions and
large impermeable areas in the Ley Creek watershed caused extensive flooding, some
of the worst of which was near the GM-IFG facility in 1969 (Calocerinos and Spina,
1969). The formation of the Ley Creek Drainage District and clearing and dredging
of the channel occurred after the 1969 flooding event. Dredging of Ley Creek was
performed by the Onondaga County Department of Drainage and Sanitation. In
1970, the section of the creek bétween Seventh North Street and Route 11 was
dredged. P;rﬁons of the creek between Seventh North Street and Onondaga Lake
were dredged in 1971, Ley Creek was dredged from Townline Road to Onondaga
Lake in 1975. In 1983, the secﬁon of the creek between Townline Road and Route
11 was dredged (EDI, 1985[b]). Dredged material generated during these activities
was placed along the south bank of the creek or used for land restoration projects.

A hydrogeologic investigation performed by EDI Engineering and Science

(EDI) pursuant to a SPDES Consent Order indicated the presence of PCBs in the
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dredged material at the site. One source of the PCBs is believed to have originated
from materials previously used in hydraulic equipment for die casting operations at
the GM-IFG facility (EDI, 1985[a]). Data generated during this investigation which
are relevant to the site are presented in Section 3 of this report.

In 1985, EDI also completed a program to evaluate the occurrence and
concentration of PCBs in the sediments and water of Ley Creek. Sediment and
water samples were collected at 500 feet intervals along a 4,000 feet length of Ley
Creek, which included a 1,000 feet length upstream of GM-IFG Outfall 003 and a
3,000 feet length downstream of GM-IFG Outfall 003. During this study, fourteen
fish inhabiting Ley Creek were caught and analyzed for PCBs. The pattern of PCB
occurrence observed in sediments was irregular; the irregularity was attributed to the
Ley Creek dredging program completed in 1983. Data generated during this
investigation which are relevant to the site are presented in Section 3 of this report.
The report cited background information indicating that Aroclors 1242 and 1248,
which occurred in GM-IFG effluent, were not identified in Onondaga Lake fish,
which contained PCB Aroclors 1016, 1254, and 1260 (EDI, 1985[b]).

Subsequent to the completion of the EDI study, NYSDEC requested that
GM-IFG perform a more detailed study of the area between Factory Avenue and
Ley Creek. Pursuant to NYSDEC’s request, GM-IFG completed an investigation in
1987 of dredged materials and ground water in the area between Factory Avenue and
Ley Creek beginning at Townline Road and continuing for 1,600 feet downstream.
Ground water flow was determined to be north towards Ley Creek. PCBs were

detected in dredged material (hereafter referred to as soil) and ground water samples
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(O’Brien & Gere Engineers, 1987{a]). Data generated during this investigation are
summarized in Section 3 of this report.

As a result of the 1987 investigation, NYSDEC decided that a more
comprehensive evaluation of the Ley Creek dredged material would be necessary to
define the extent of PCBs along the north and south banks of Ley Creek and

evaluate the impacts to public health and the environment. GM-IFG completed a

- field investigation of the site in 1989 which included ground water, soil, sediment,

and surface water sampling (O’Brien & Gere Engineers, 1989). The results of this
field investigation are discussed in Section 3 of this report.

In its comments on the Field Investigation Report, NYSDEC indicated a
desire for: (i) additional investigatory work to be performed at the site to complete
the characterization of the areal and vertical extent of contamination present and (ii)
the performance of a habitat based assessment (Kelly, 1989). GM-IFG and
NYSDEC signed an Administrative Order on Consent for performance of an RI/FS
at the site on May 23, 1991. Based on NYSDEC’s Field Investigation Report
comments and on several meetings between GM-IFG and NYSDEC, a Work Plan
was developed for an RI/FS for the site (O’Brien & Gere Engineers, 1992) and

approved by NYSDEC on June 3, 1992 (Schick, 1992).
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SECTION 2 - STUDY AREA INVESTIGATORY ACTIVITIES

As discussed in Section 1.03, investigatory activities performed in the area of
the site included a Ley Creek sampling program and a hydrogeologic investigation
in 1985 by EDI Engineering & Science. Further, a hydrogeologic investigation in
1986/87, a field investigation in 1988/89, and the 1992 RI included investigatory
activities performed by O’Brien & Gere Engineers, Inc. Geophysical surveys were
performed during the 1988/89 field investigation. Monitoring wells were installed
during the 1986/87 hydrogeologic investigation, the 1988/89 field investigation, and
during the RI; ground water was sampled from monitoring wells during these
investigations. Samples were collected from soil borings installed at the study area
during the 1986/87 hydrogeologic investigation, the 1988/89 field investigation, and
the RI. In addition, soil borings were installed north of Factory Avenue in the area
of the study area by Blasland & Bouck Engineers, P.C. in 1988 for the purpose of
investigation of a proposed alternate sewer route for the Ley Creek interceptor sewer
project. Surface soil sampling was performed during the RI. Surface water sampling
in Ley Creek was performed during three investigations: the 1985 Ley Creek
sampling program, the 1985 hydrogeologic investigation, and the 1988/89 field
investigation. Ley Creek sediments were sampled during the 1985 Ley Creek
sampling, the 1988/89 field investigation, and the 1992 RI, Fish were collected for
analysis in both the 1985 Ley Creek sampling program and the 1992 RI. Air
sampling was performed during the 1988/89 field investigation. Finally, discharge)\

water and sediment were sampled from GM-IFG Outfall 003 during the RI. These
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investigatory activities are described in Section 2, and the resuits of the activities are

discussed in Section 3 of this report.

2.01 Geophysical Surveys; 1988/89 Field Investigation

Surface geophysical surveys were performed at the study area during the
1988/89 field investigation to evaluate the applicability of these techniques in
delineating the horizontal and vertical limits of dredged material with respect to
native materials, The techniques evalnated inclunded electromagnetic terrain
conductivity and electrical resistivity methods (O’Brien & Gere Engineers, 1989).

The study area is traversed by unshielded overhead high-tension power lines.
In addition, underground utilities include a sewer main which runs south of Factory
Avenue and a buried power line located along the eastern portion of the property.
Preliminary inspection revealed the study area to be undeveloped, undulating, and
covered with varying densities of tall weeds, brush and trees. Elevated mounds of
fill material are evident throughout the study area. The mounds are composed of a
variety of materials, including dredged fill and hard fill (concrete, rebar, pipes, etc.).
The formerly flat area along Factory Avenue was used by numerous individuals (not
GM-IFG) for open dumping of debris. These changes in surface materials, resulting
from dumping and dredging, topographic irregularities and discontinuities (drainage,
ravines, dense vegetation, etc.), and the presence of the overhead power lines
preclude accurate resistivity data collection. In addition, the resistivity probes could
not be driven into the hard fill materials and/or frozen ground conditions (O’Brien

& Gere Engineers, 1989).
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To evaluate the feasibility of electromagnetic techniques at the study area, a
single traverse line 300 feet in length was established in a centralized area where
quantitative cultural effects or interference (power lines, metal debris, etc.) would be
at a minimum. A Geonics EM-31 Electromagnetic Terrain Conductivity Meter was
used throughout the test survey, The traverse was essentially oriented east to west
along the central portion of the study area. The initial 150 feet of the traverse was
locai:ed in the immediate vicinity of the power lines. The remaining 150 feet of the
traverse was located approximately 50 feet (horizontal distance) from the overhead
power lines. Data were collected at 10 foot intervals along the initial 150 feet of the
traverse. Data stations were located adjacent to and over elevated fill areas to
evaluate conductivity variations related to changes in fill materials, and to assess the
effects of cultural interferences. To further assess the quantitative effects of the
cultural interferences ("noise"), additional data were also collected adjacent to the
traverse, beneath the power lines, and along the creek bank, which is located
approximately 100 feet from the power lines (O’Brien & Gere Engineers, 1989).

A review of the data revealed that conductivity contrasts between fill and non-
fill materials were subtle (0 to 5 millimhos/meter) and/or poorly defined. By
comparison, data variations related to the distance from the overhead power lines
varied as much as 15 to 20 millimhos/meter. The cultural influences therefore
affected the data values by as much as four times the actual variation in the soil
conductivity (O’Brien & Gere Engineers, 1989). It was concluded that neither
electromagnetic nor electrical resistivity techniques were suitable for delineating the .

horizontal and vertical limits of the dredged materials with respect to native soils.
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2.02 Monitoring Well Installation

A total of 17 ground water monitoring wells were installed at the study area
between November 10, 1986 and July 24, 1992. Monitoring wells installed during the
1986,/1987 hydrogeologic investigation were installed using 3 1/4 inch inside diameter
(LD.) hollow stem augers. Wells completed during the subsequent 1988/1989 field
investigation and 1992 RI were completed using 4 1/4 inch I.D. hollow stem augers.
Subsurface materials were sampled continuously using 2 inch outside diameter split
spoons. These samples were visually inspected and logged by the on-site hydro-
geologist. A ‘representative portion of each sample was retained for reference
(O’Brien & Gere Engineers, 1987 and O’Brien & Gere Engineers, 1989).

Monitoring wells installed during the 1986,/1987 investigation were constructed
of 2 inch diameter galvanized pipe fitted with stainless steel well screens, as
described in Section 2.02.1. The monitoring wells installed during the 1988/1989 and
1992 investigations were constructed of 2 inch diameter stainless steel well casing and
wire wound stainless steel screens. The monitoring well screens were positioned so
that a portion of each well screen was not submerged wherever possible (water table
greater than 2 feet from the ground surface). In this manner, non-aqueous phase
liquids with specific gravities less than water (s.g. = 1.0) could be detected at the
water table surface, if present (O’Brien & Gere Engineers, 1987 and O’Brien & Gere
Engineers, 1989).

Subsequent to well installation, the monitoring wells were developed with a
low yield centrifugal pump and/or bottom loading bailer, to clear away fine grained
materials that settled in or around the well during installation. Development was

completed to maximize the ability of the well to transmit representative portions of
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ground water. Well development was continued until each well exhibited relatively
sediment free ground water (O’Brien & Gere Engineers, 1987 and O’Brien & Gere
Engineers, 1989).

Monitoring well data are summarized in Table 1. Boring logs and well
construction data are included in Appendix A The locations of the monitoring wells

are shown on Figure 2 and described below.

2.02.1 1986/87 Hydrogeologic Investigation

Nine ground water monitoring wells were installed to the south of Ley
Creek between November 10, 1986 and November 24, 1986. Monitoring wells
0OBG-1, OBG-2, OBG-3, OBG-5, and OBG-6 were installed adjacent to Ley
Creek at approximately 300 feet intervals. Monitoring wells OBG-4, OBG-
7A, OBG-7B, and OBG-7C were located in the vicinity of the former drainage
ditch which drained the facility holding pond. Locations were selected based
on a 1975 aerial photo which identified the location of this former drainage
ditch bisecting the study area. Monitoring well OBG-7A was installed in the
approximate center of the former drainage ditch, while OBG-4, OBG-7B, and
OBG-7C extended laterally away from OBG-7A and were installed at SO feet
intervals (O’Brien & Gere Engineers, 1987[a]).

The wells were installed in the fill material immediately above the
natural silty clay. The monitoring wells were installed to a depth of
approximately nine feet, with the exception of OBG-6, which was installed to
a depth of 17 feet because of the greater depth at which native materials were

encountered. The wells in the vicinity of the former drainage ditch were
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constructed using a 3 feet length of 2 inch 1.D. stainless steel screen connected
to a 2 inch galvanized steel riser. The remaining wells were constructed using
a S feet length of 2 inch I.D. stainless steel screen and galvanized riser

(O’Brien & Gere Engineers, 1987[a)).

2.02.2 1988/89 Field Investigation

During the 1988/1989 field investigation, six ground water monitoring
wells were installed between Townline Road and the Town of Salina Garage,
to the west of the existing monitoring wells. Five of the wells, designated as
MW-8, MW-9, MW-10, MW-11, MW-12, and MW-13, were installed along the
south side of Ley Creek. One well, MW-11, was installed along the south side
of Factory Avenue to serve as an upgradient monitoring point (O'Brien &

Gere Engineers, 1989).

2.02.3 1992 Remedial Investigation

During the 1992 RI, two deep ground water monitoring wells were
installed. One well, designated as OBG-3D, was installed adjacent to existing
monitoring well OBG-3. An additional deep well, designated as MW-9D, was
installed adjacent to existing monitoring well MW-9. These wells were
installed to the top of bedrock to assess the ground water quality and

potential flow conditions at depth.
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2.03 In Sttu Hvdraulic Conductivity Tests

In situ hydraulic conductivity tests were performed on the ground water
monitoring wells installed during the 1986/1987 hydrogeologic investigation and
1988/1989 field investigation. The tests were performed in order to obtain data
necessary to evaluate ground water flow velocities through the subsurface materials.

These tests were performed by evacuating a volume of water from the well,
thus creating a change in hydraulic head between the well and the surrounding
aquifer, The rate of recovery of the water level was then measured in the well. This
recovery rate is a function of the hydraunlic conductivity of the aquifer. The collected
data were interpreted using Hvorslev’s formula to evaluate the hydraulic conductivity
of the material at each well location. The data and associated hydraulic conductivity
test results are presented in Appendix B. The resultant calculated hydraulic
conductivity values (K) are presented in Table 1 (O’Brien & Gere Engineers, 1987

and O’'Brien & Gere Engineers, 1989).

2.04 Well Elevation Survey

Subsequent to monitoring well installation, datum control surveys were
performed to establish the location and elevation of each of the monitoring wells.
Top of casing and ground elevations were measured relative to an assumed datum.
These data are presented on Table 1.

Ground water elevation measurements were collected from monitoring wells
on October 6, 198§; April 4, 1989; and July 29, 1992 in conjunction with the

1986/1987 hydrogeologic investigation, the 1988/1989 field investigation, and 1992
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RI, respectively. These data were collected to evaluate study area ground water flow

conditions. The summarized data are presented in Table 1.

2.05 Ground Water Sampling and Analyses

Ground water samples were collected from the monitoring wells in December
1987, October 1988, April 1989, and July 1992. Ground water sampling field logs are
included in Appendix C. The ground water monitoring well locations are shown on

Figure 2.

2.05.1 1986/87 Hyvdrogeologic Investigations

Ground water samples were collected in December 1986 from the
ground water monitoring wells that were installed during the 1986/87
hydrogeologic investigation (OBG-1 through OBG-7C). The ground water
samples were collected according to methods and procedures outlined in the
work plan (EDI, n.d.). Prior to sampling, five well volumes of water were
removed to provide representative ground water samples. The samples were
collected with a bottom-loading stainless steel bailer and transferred into the
appropriate sample containers. Prior to sampling, the bailer was thoroughly
decontaminated between wells using an acetone-methanol-distilled water
sequence of rinses, followed by a wipe using a clean, distilied water soaked
towel (O'Brien & Gere Engineers, 1987[a]).

Following sample collection, the ground water samples were properly
preserved in the field and stored in appropriate containers, The samples were

promptly placed on ice and transported to OBG Laboratories, Inc. in
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Syracuse, New York. Samples were transferred to the laboratory following
chain of custody procedures. The samples were submitted for oil and grease
analysis using USEPA Method 413.1, volatile halogenated organics using
USEPA Method 601, and PCBs using USEPA Method 608 (O’'Brien & Gere

Engineers, 1987[a]).

2,052 1988/89 Field Investigations

Ground water sample; were collected on October 6, 1988 and April 4,
1989 from each of the monitoring wells according to the procedures described
in the work plan (O’Brien & Gere Engineers, 1987[b]). The sampling events
were separated by a six-month period to monitor ground water quality during
dry and wet seasonal conditions. Prior to collecting 2 ground water sample,
the standing water within the well and filter pack was evacuated by removing
a minimum of three well volumes of water from the well using a bottom
loading stainless steel bailer. Once a sufficient volume of water was available
within each ground water monitoring well following well evacuation, a ground
water sample was collected using a bottom loading stainless steel bailer. Field
sampling logs are presented in Appendix C (O’'Brien & Gere Engineers,
1989).

Following sample collection, the ground water samples were properly
preserved in the field and stored in appropriate containers. The samples were
promptly placed on ice and transported to OBG Laboratories, Inc. Samples

were transferred to the laboratory following chain of custody procedures. The
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samples were submitted for analysis of PCBs using: USEPA Method 608

(O’Brien & Gere Engineers, 1989).

2.05.3 1992 Remedial Investigation

Each of the installed monitoring wells, with the exception of wells
OBG-3D, MW-9D, and OBG-6 were sampled on July 24, 1992 during the RI.
Samples were collected in accordance with the procedures described in the
approved RI/FS Work Plan (O’Brien & Gere Engineers, 1992). Wells were
developed and allowed to stabilize overnight prior to sampling. The newly
installed deep wells, OBG-3D and MW-9D, were sampled on July 29, 1992,
Well OBG-6 was sampled on September 17, 1992; OBG-6 was not sampled
on the same day as the other wells because of a bent casing, which required
a different sampling technique to be used. Monitoring well MW-11 was not
sampled during the RI, as the well was demolished during the installation of
the Onondaga County interceptor sewer located along the south side of
Factory Avenue. The sample collection methods were the same as those
detailed in Section 2.05.2. Field sampling logs are presented in Appendix C.

Following sample collection, the ground water samples were preserved
in the field and stored in appropriate containers. Both filtered and unfiltered
samples were collected. Filtering consisted of passing the ground water
sample through dedicated tygon tubing attached to a 0.45 um filter. The
samples were promptly placed on ice and transported to H2M Laboratories,

Inc. in Melville, New York following chain of custody procedures. The
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samples were submitted for analysis of PCBs using Method 91-3 in accordance

with NYSDEC’s Analytical Services Protocol (ASP) (NYSDEC, 1991[c]).

2.06 Soil Boring Installation

A total of 55 soil borings were completed during the 1986/87 Hydrogeologic
Investigation, the 1988/89 Field Investigation, and the RI between November 10,
1986 and December 4, 1992. Soil borings were completed using 3 1/4 inch LD.
hollow stem augers. Subsurface materials were sampled continuously using 2 inch
outside diameter split spoons in accordance with ASTM Method D-1586-84. Each
collected soil sample was dividéd lengthwise into two halves. One half of the sample
was transferred to an appropriate sample container and the remaining half was
visually inspected and logged by an on-site hydrogeologist.

The boreholes completed between November 10 and November 24, 1986 were
subsequently completed as ground water monitoring wells as described in Section
2.02.1. Subsequent borings were backfilled with drill cuttings and capped with a
minimum one foot thick plug of bentonite/cement grout.

Logs for borings installed by O’Brien & Gere Engineers are included in
Appendix A. The locations of the soil borings are shown on Figure 2 and are

described below.

2.06.1 1986/87 Hydrogeologic Investigation

Nine soil borings were completed to the south of Ley Creek between
November 10, 1986 and November 24, 1986. Soil samples were collected

continuously at two foot intervals from the ground surface to the bottom of
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the boring. The soil borings were installed in the fill material immediately
above the natural silty clay. After completion of each soil boring, a ground
water monitoring well was installed within the soil boring borehole as
described in Section 2.02.1. Completed wells were designated as OBG-1
through OBG-6, OBG-7A, OBG-7B, and OBG-7C (O'Brien & Gere
Engineers, 1987[a]). The soil borings were compieted to a depth of
approximately nine feet, with the exception of OBG-6, which was completed
to a depth of 17 feet due to the greater depth at which native materials were

encountered.

2.06.2 1988 Onondaga County Factory Avenue Sampling Program

Fourteen soil borings were installed in August 1988 as part of an
investigation performed by Blasland & Bouck Engineers, P.C. for the
Onondaga County Department of Drainage and Sanitation for the purpose of
investigating a proposed alternate sewer route for the Ley Creek interceptor
sewer project. Borings were installed on either side of the chain link fence
at seven locations north of Factory Avenue and were located between
approximately 500 feet and 4,100 feet west of Townline Road. Boring
locations are indicated in Exhibit A (Blasland & Bouck Engineers, P.C.,
1988).

Seven borings (B-914, B-97A, B-102A, B-102B, B-118A, B-122.5A, and
B-127A) were drilled using a Mobile-57 drill rig and 4 1 /4 inch LD. hollow
stem augers. Seven borings (B-91B, B-97B, B-109A, B-109B, B-118B, B-

122.5B and B-127B) were installed using a tripod rig due to locations being
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inaccessible to the mobile drill rig. Subsurface materials were sampled
continuously using 2 inch outside diameter, 24 inch long split spoons. For
each "A" boring south of the fence, samples were collected continuously to
five feet below the approximate depth of the original ground surface, then
every five feet to a depth of at least three feet below the invert of the
proposed sewer line. For each "B" boring north of the fence, soil samples
were collected continuously to below the former ground surface (Blasland &

Bouck Engineers, P.C., 1988).

2.06.3 1988/89 Field Investigation

An investigation of dredged materials was performed along the north
and south banks of Ley Creek during the field investigation. A total of 23 soil
borings were completed. Soil boring locations were approved by representa-
tives of NYSDEC and the Onondaga County Department of Health
(OCDOH) prior to initiating the drilling program.

Seventeen soil borings were completed along the south side of Ley
Creek, between Townline Road and the Town of Salina Garage (Figure 2).
Using a mobile rig, these borings were completed to approximately four to six
feet below the base of the fill materials, and ranged in depth from 10 to 16
feet.

Six soil borings completed on the north side of Ley Creek were
completed to a depth of eight feet using a portable tripod rig. These methods
were discussed with NYSDEC and OCDOH representatives prior to

implementation. The mutually agreed upon alternative method of drilling was
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used to access areas which were otherwise inaccessible to a mobile drilling rig

(O’Brien & Gere Engineers, 1989).

2.064 1992 Remedial Investigation

As part of the RI, additional soil borings were installed to evaluate if
the former drainage ditch still extended to the north side of Factory Avenue
and to evalunate if PCBs, which were detected in soils south of Factory Avenue
outside of the interim remedial measure (IRM) work area during the
Onondaga County sewer line installation, extend north of Factory Avenue.
As an IRM, PCB-contaminated soils were removed in the vicinity of the
former drainage ditch on the south side of Factory Avenue in the area of the
1991 Onondaga County sewer line installation. Three soil borings were also
installed for an independent treatability investigation. A total of 23 soil
borings were completed and designated as B-24 through B-43, OBG-6M, B-
6M, and OBG-3DM. With the exception of the soil borings installed for the
treatability investigation, boring locations were approved by NYSDEC
representatives prior to initiating the drilling program. Borings were
completed to approximately 4 to 6 feet below the base of the fill materials,
and ranged in depth from § to 14 feet.

On July 20, 1992 and July 21, 1992, borings B-24, B-25, B-26, B-27, B-
28, and B-29 were completed to evaluate if the former drainage ditch
extended north of Factory Avenue. The boring locations were selected based
on the location of the former drainage ditch on the south side of Factory

Avenue and the apparent location of the former drainage ditch as depicted
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on a 1957 aerial photo of the area. The aerial photo is presented as Exhibit
B. Soil boring locations are indicated on Figure 2. Composite samples
collected from boring B-24 were not analyzed because the boring material was
suspected to be sewer bedding material. Black staining was observed in
borings B-25, B-28, and B-29.

Between July 21, 1992 and July 24, 1992, borings B-30, B-31, B-32, B-
33, B-34, and B-35 were installed directly across Factory Avenue on the north
side from PCB detections outside of the IRM work area on the south side.
Boring B-30 was installed across Factory Avenue from an area in which PCBs
were detected at concentrations of 190 mg/kg, 15 mg/kg, and 1,300 mg/kg;
black staining was not observed in B-30. Boring B-31 was installed across
Factory Avenue from a PCB detection at a concentration of 87 mg/kg, Black
staining was observed throughout B-31; borings B-32 and B-33 were
subsequently installed 15 feet east and west of B-31, respectively, for the
purpose of visual observation. Black staining was observed in both B-32 and
B-33. Borings B-34 and B-35 were installed across from PCB detections at
concentrations of 110 mg/kg and 130 mg/kg; black staining was not observed
in either of these borings. Soil boring locations are presented on Figure 2.
Analytical results for the above-mentioned PCB detections south of Factory
Avenue are presented in Exhibit C.

On July 22, 1992 and July 23, 1992, borings B-6M, OBG-3DM, and
OBG-6M were completed for the purpose of obtaining samples for an
independent treatability investigation. The locations of these borings are

indicated on Figure 2.

September 16, 1993 21



JeE—

P ——

i,

JU—

P

On December 4, 1992, the following borings were installed to further
evaluate the existence of a significant source of PCBs associated with the
former drainage ditch in this area: B-36, B-37, B-38, B-39, B-40, B-41, B-42,
and B-43. Soil boring locations are indicated on Figure 2. These borings
were installed for visual observation, with provisions for sampling if materials
potentially indicative of the former drainage ditch were observed. Biack
odorous materials were observed in five of the eight borings: B-37, B-38, B-

41, B-42, and B-43.

2.07 Soil Sampling and Analyses

Soil samples were obtained from the 55 soil borings that were completed
between November 10, 1986 and December 4, 1992; surface soil samples were also
obtained from five locations during the RI. The soil boring and surface soil sample

locations are shown on Figure 2.

2.07.1 1986/87 Hydrageologic Investigation

A total of 54 soil samples were obtained by split spoons from two feet
increments from the soil borings. Soil samples were submitted to OBG
Laboratories, Inc, for PCB analysis by USEPA Method 8080 and Oil and
Grease by USEPA Method 9070, Gravimetric Separatory Funnel Extraction

for solid materials.
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2.07.2 1988 Onondaga County Factory Avenue Sampling Program

A total of 34 soil samples were obtained from borings installed by
Blasland & Bouck Engineers, P.C. in 1988. Soil samples were obtained with
a 2 inch diameter, 24 inch long split spoon sampler. The samples were
submitted to OBG Laboratories, Inc. for PCB analysis (Blasland & Bouck

Engineers, P.C., 1988).

2.07.3 1988/89 Field Investigations

A total of 71 soil samples were collected from the soil borings
completed during the 1988/89 Field Investigation for analysis. Of the samples
collected, 51 samples were composites to represent 4 feet sampling intervals
whereas 20 samples represented 2 feet sampling intervals. Soil samples were
composited in the laboratory prior to analysis because ambient air tempera-
tures (less than 20°F) caused the samples to freeze upon exposure. The
samples were submitted, using chain of custody procedures, to OBG

Laboratories, Inc. for PCB analysis using USEPA Method 8080.

2.07.4 1992 Remedial Investigation
2.07.4.1 Subsurface Soil

For the purpose of evaluation whether the former drainage
ditch and elevated PCB concentrations found south of Factory Avenue
extend to the north side, a total of 54 soil samples from 17 of the 23
soil borings, including field duplicate samples and excluding matrix

spike and matrix spike duplicate samples, were collected for analysis
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during the RI. Of the samples collected, 28 were composited to
represent 4 feet sampling intervals, whereas 26 samples represent 2
feet sampling intervals. Soil samples were composited in the field
prior to submission to the laboratory. The samples were submitted,
following chain of custody procedures, to H2ZM Laboratories Inc. for
PCB analysis by Method 91-3 in accordance with NYSDEC’s ASP

(NYSDEC, 1991[c]).

2.07.4.2 Surface Soil

A total of five surface soil samples were collected during the RI.
Surface soil sample locations are shown on Figure 2. The surface soil
samples were collected in order to assess the PCB concentrations in
soils in the area of the study area bordering Factory Avenue to the
north. The samples were collected from the ground surface to a depth
of approximately 3 inches. The samples were transferred to the
appropriate sample containers and placed on ice. The samples were
submitted, following chain of custody procedures, to H2M Laboratories
Inc. for PCB analysis by Method 91-3 in accordance with NYSDEC's

ASP (NYSDEC, 1991[c]).

2.08 Surface Water Sampling and Analyses

2.08.1 1935 Ley Creek Sampling

Surface water samples were collected by EDI on June 11, 1985 at nine

sampling stations in Ley Creek. Sampling stations were located 500 feet and
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1,000 feet upstream of GM-IFG Outfall 003, and at 10 feet, 500 feet, 1,000
feet, 1,500 feet, 2,000 feet, 2,500 feet, and 3,000 feet downstream of GM-IFG
Outfall 003. Water samples were collected by submerging an open bottle in
the center of the creek and allowing it to fill in order to sample dissolved, not
floating, oils. Bottles were rinsed with creek water three times prior to
sample collection. Surface water samples were analyzed by RECRA
Environmental I.abofatories for PCBs, freon extractable oils, and suspended
solids. Samples were qualitatively screened for the presence of Aroclors 1016,
1221, 1232, 1242, 1248, 1252, 1260, and 1268, and quantitative analyses were

done on Aroclors detected by the qualitative screening (EDI, 1985[b]).

2.08.2 1985 Hydrogeological Investigation

Surface water samples were collected by EDI on July 22, 1985 from six
locations in Ley Creek located approximately 70 feet, 530 feet, and 1,280 feet
upstream of GM-IFG Outfall 003 and approximately 220 feet, 570 feet, and
800 feet downstream of GM-IFG Outfall 003. Sample bottles were rinsed
with creek water three times, then submerged completely to collect the
sample without collecting floating material. Surface water samples were
analyzed by EDI's laboratory for priority pollutant volatile organics (USEPA
Method 624 or 601), nickel (USEPA Method 249.1), and chromium (USEPA

Method 218.1) (EDI, 1985[a]).
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2.08.3 1988/89 Field Investigation

Surface water samples were collected on January 15, 1988 and April
4, 1989 to represent dry and wet seasonal conditions, respectively. Samples
were collected from the following three locations indicated on Figure 2: the
downstream boundary of the study area (SW-1), immediately downstream of
GM-IFG Outfall 003 (SW-2), and upstream east of Townline Road (SW-3).
Representative samples were collected just below the surface of the water and
were composited across the creek at each location. Samples were analyzed
by OBG Laboratories, Inc. for PCBs using USEPA Method 608 (O’Brien &

Gere Engineers, 1989),

2.09 Sediment Sampling and Analyses

2.09.1 1985 Ley Creek Sampling

Core sediment samples were collected by EDI on June 11, 1985 from
three locations at each of nine sampling stations in Ley Creek. Cores were
collected midstream and adjacent to each shore at each sampling station.
Sampling stations were located 500 feet and 1,000 feet upstream of GM-IFG
Outfall 003, and at 10 feet, 500 feet, 1,000 feet, 1,500 feet, 2,000 feet, 2,500
feet, and 3,000 feet downstream of GM-IFG Outfall 003. In addition, one
core was collected 750 feet downstream of GM-IFG Outfall 003 on the south
edge of the creek because of an apparent significant amount of organic
material present. Cores were collected with a Wildco hand corer; two or
three six inch intervals were extruded from each core and submitted to

RECRA Environmental Laboratories for analysis for PCBs, freon extractable
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oils, and moisture content. Sediment texture was characterized visnally at the
time of collection. Samples were qualitatively screened for the presence of
Aroclors 1016, 1221, 1232, 1242, 1248, 1252, 1260, and 1268, and quantitative
analyses were done on Aroclors detected by the qualitative screening (EDI,

1985[b]).

2.09.2 1988/89 Field Investigation

Sediment samples were collected from the six locations in Ley Creek
indicated on Figure 2 on January 15, 1988. Each sample consisted of
composited subsamples from three to five locations equally spaced across the
creek. The three inch deep sediment samples were obtained with a one inch
diameter Lexan® core. Sediment samples were analyzed for PCBs using
USEPA Method 8080 by OBG Laboratories, Inc. (O’Brien & Gere Engineers,

1989).

2.09.3 1992 Remedial Investigation

For the purpose of verification of the historic PCB concentrations in
sediments of Ley Creek, nine composite sediment samples were collected
during the RI from three locations in Ley Creek: approximately one half mile
upstream of GM-IFG Outfall 003, directly downstream of GM-IFG Outfall
003, and approximately one-half mile downstream of GM-IFG Outfall 003.
At each sample location, cores were collected from several locations

traversing the creek and composited.
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Sediment samples SED-1, SED-2, and SED-3 were collected from the
upstream sampling location. SED-1 was collected at the furthest upstream
location, immediately downstream of the confluence of the north and south
branches of Ley Creek. SED-2 and SED-3 were collected approximately 50
feet and 100 feet downstream from SED-1, respectively. Sediment samples
SED-4, SED-5, and SED-6 were collected from the outfall sampling location.
SED-4 was collected immediately downstream from GM-IFG Outfall 003, and
SED-5 and SED-6 were collected approximately 50 feet and 100 feet
downstream from SED-4, respectively. Sediment samples SED-7, SED-8, and
SED-9 were collected from the downstream sampling location. SED-7 was
collected approximately one-half mile downstream of GM-IFG Outfall 003,
upstream of an inflow of NYS Thruway runoff into Ley Creek. SED-8 and
SED-9 were collected approximately 50 feet and 100 feet downstream of
SED-7, downstream of the NYS Thruway runoff inflow. Outfall and
downstream sampling locations are indicated on Figure 2.

Sediment samples were collected using two inch diameter Lexan®
tubing, which was manually pushed down three inches into the sediment by
a sampler standing downstream to minimize disturbance. Cores were
composited by manually mixing in an aluminum compositing pan. Sediment
samples were analyzed for PCBs using Method 91-3 and total organic carbon
(TOC) using USEPA 415.1/Lloyd Kahn Method (Kahn, 1988) by H2M
Laboratories, Inc. Sieve analysis using methods ASTM D422 and D1140 and

hydrometer analysis using method ASTM D422 were performed on each of
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four sediment samples from locations SED-2, SED-4, SED-6, and SED-7 by

Parratt Wolff, Inc.

2.10 Fish Sampling and Analyses

2.10.1_1985 Ley Creek Sampling

Fourteen fish were collected from Ley Creek on June 13 and 14, 1985
from a 4000 feet length of the creek extending from 1,000 feet upgradient of
GM-IFG Outfall 003 to 3,000 feet downgradient of GM-IFG Outfall 003.
Electroshocking and seining methods were utilized to collect the fish. The
fish collected included 5 bluegills, 3 shiners, 1 brown bullhead, 1 pumpkin-
seed, and 4 carp. Fish were submitted to RECRA Environmental Laborato-
ries for analysis for PCBs, lipid content, and moisture content on a whole fish
basis. Samples were qualitatively screened for the presence of Aroclors 1016,
1221, 1232, 1242, 1248, 1252, 1260, and 1268, and quantitative analyses were

done on Aroclors detected by the qualitative screening (EDI, 1985[b]).

2.10.2 1992 Remedial Investigation

Fish were collected on July 16, 1992 from three locations in Ley Creek:
approximately one-half mile upstream of GM-IFG Outfall 003 (immediately
downstream of the confluence of the north and south branches of Ley Creek),
directly downstream of GM-IFG Outfall 003, and approximately one-half mile
downstream of GM-IFG Outfall 003 (in the vicinity of a NYS Thruway runoff
inflow into Ley Creek). These activities were conducted to comply with

NYSDEC's requirement that fish sampling and analyses be performed to
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verify historic data and to generate data for use in the risk assessment (Kelly,
1989).

Average water depth in Ley Creek during fish sampling efforts was
approximately 3.5 feet, and the average width of the creek was approximately
25 feet. The visually estimated velocity of the creek during sampling was 3
feet/sec. High turbidity, likely the result of recent heavy rains, resulted in
vertical visibility of approximately 6 inches. The streambed consisted
primarily of fine sand and gravel sediments over a dense clay. Very little
submerged vegetation was observed. Dense stands of reed grass covered the
north and south banks of Ley Creek, and the banks dropped sharply at the
water’s edge. A submerged delta was formed from the buildup of coarse
sediments where the outfall entered the creek; water depth above the delta
was approximately 1.5 to 2 feet. At the upstream sampling location, shoreline
vegetation included a greater number of hardwood trees mixed with the
grasses. The north branch of Ley Creek was brown in color as it merged with
the south branch, which exhibited a whitish color.

Sampling locations were accessed by way of a 12-foot shallow draft
aluminum boat equipped with an outboard motor. Electroshocking was
performed in approximately 50 feet segments over an approximate 150 feet
length of Ley Creek at each sampling location. A gill net was set up at the
downstream end of the sampling area for the outfall and downstream
locations. Fish were collected with dip nets as they appeared, placed in

plastic bags, and stored in coolers on ice. Fish were identified to species,
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weighed, measured, labeled, wrapped in aluminum foil, and frozen for two
weeks prior to submission to H2M Labs, Inc. for analysis,

Fish species collected from the upstream sampling location included
pumpkinseed, mudminnow, stickleback, banded killifish, dacé, white sucker,
and golden shiner. Fish species collected from the outfall sampling location
included white sucker, golden shiner, creek chub, dace, and stickleback. Carp,
white sucker, pumpkinseed, banded killifish, and dace were the fish species
collected from the downstream sampling location. Quantities of each species
collected and associated length and mass measurements are presented in
Table 2.

Fish were selected for analyses based on the objectives and rationale
presented in the RI/FS Work Plan (O’Brien & Gere Engineers, 1992) and
with the concurrence of NYSDEC personnel (Cooper, 1992). Species selected
for whole fish analysis included species previously collected by EDI in 1985,
for comparison with previous data, and species which were collected at each
of the three sampling locations, for use in the fish and wildlife impact analysis.
Species selected for filet or edible portion (gutted fish with head and tail
removed) analysis were edible species for use in the risk assessment. Edible
portion analysis was specified for edible species which were too small to be
filleted for analysis. The specific species selected for amalysis at each
sampling location are indicated on Table 2. Fish samples were submitted to
H2M Laboratories, Inc. for analysis for PCBs using Method 91-3 in accor-
dance with NYSDEC ASP (NYSDEC, 1991[c]). For fish samples with

sufficient mass, percent moisture and percent lipids were also measured.
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2.11 OQOutfall Sampling and Analyses

2.11.1 1992 Remedial Investigation

For the purpose of evaluating whether GM-IFG Outfall 003 is a
current source of PCBs to Ley Creek, four outfall discharge water samples
were collected during the course of a storm event on August 13, 1992, in
addition to one sample of sediment from the outfall pipe. Rain began at
about 12:00 p.m. on the day of sampling; discharge water samples were
collected at 2:30 p.m., 3:00 p.m., 3:30 p.m., and 4:30 p.m. Discharge water
samples were collected from the end of the metal erosion plates, approximate-
ly 15 to 20 feet from the concrete discharge pipe protruding from the north
side of Factory Avenue. A sample of sediment was collected from the first
metal erosion plate located where the concrete discharge pipe discharges from
beneath Factory Avenue,

The discharge flowrate was approximately 10 gallons per minute (gpm)
at 2:30 p.m. and 3:00 p.m. Flowrates were approximately 100 gpm and 40
gpm at 3:30 p.m. and 4:00 p.m., respectively. Temperature, pH, and specific
conductance were measured in the field for each water sample. Samples were
submitted to HZM Laboratories, Inc. for analysis for PCBs using Method 91-3

in accordance with NYSDEC ASP (NYSDEC, 1991{c]).

2.12 Air Sampling and Analyses

2.12.1 1988/89 Field Investigation

For the purpose of evaluation of ambient air conditions around the

perimeter of the study area, six air samples were collected on April 17, 1989
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from locations indicated on Figure 2. Air sampling was conducted in
accordance with NIOSH Method 5503. The sample trains consisted of 13 mm
glass fiber filters connected in-line with florisil sorbent tubes for the collection
of particulate and vapor forms of PCBs, respectively. Sample pumps were
calibrated before and subsequent to sampling. Samples were collected at 0.1
liters per minute for eight hours. The wind direction during sampling was
generally from the east/southeast. Air sample tubes were submitted to OBG
Laboratories, Inc. and analyzed for PCBs in accordance with USEPA Method

608 (O’Brien & Gere Engineers, 1989).
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SECTION 3 - RESULTS OF INVESTIGATORY ACTIVITIES

3.01 General Physiography

The project area lies within the Erie-Ontario Lowlands Physiographic Province
of New York State. The area is characterized by relatively low, flat topography and
lies between Lake Ontario to the north and the Appalachian Uplands to the south
of Syracuse (EDI, 1985[a]). The study area is located in the watershed and along the
floodplain of Ley Creek, which drains an area of about 30 square miles. Ley Creek
flows to the west to Onondaga Lake, which acts as a regional discharge point. The
area north and northeast of GM Circle (Figure 1) is a topographic low where the
north and south branches of Ley Creek join. The natural study area topography is
generally flat to gently sloping. However, in areas where dredged materials were
deposited, primarily along the creek banks, the topography is hummocky and

undulating.

3.02 Study Area Geology

The subsurface geologic conditions at the study area are described in detail
on the test boring logs presented in Appendix A. These logs were used to construct
a cross section of the study area shown in Figure 3. A review of these data indicates
that the study area geology is characterized by the dredged fill materials at the
surface, overlying silts, clays and fine-grained sand deposits. These fine-grained
fluvial and lacustrine sediments overlie dense glacial till. The dredged materijals
deposited along the creek banks are comprised of these fluvial and lacustrine

sediments,
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The glacial till unit underlying the lacustrine deposits consists of dense reddish
brown clayey silt with sand and imbedded gravel fragments. As a result of dredging,
the glacial till is exposed in the stream bed of Ley Creek at the westernmost portion
of the study area (in the vicinity of the Town of Salina Highway garage) and dips to
the south. On-site, the till layer ranges in depth from approximately 11 feet at B-17
to approximately 30 feet at MW-3D (Figure 3). Shale bedrock was encountered at

approximately 30 feet and 35 feet at MW-9D and MW-3D, respectively.

3.03 Stady Area Ground Water Hyvdroelogy

Ground water elevation data were recorded on October 6, 1988, April 4, 1989,
and July 29, 1992 during the hydrogeologic investigation, field investigation, and RI,
respectively. These data are summarized in Table 1. These data were used to
produce the ground water elevation contour maps shown in Figures 4, 5, and 6,
respectively. Review of these figures indicates that, in general, the direction of
shallow ground water flow is to the north toward Ley Creek. The calculated
hydraulic gradient measured across the study area was estimated to be approximately
0.015 ft/ft on October 6, 1988 (dry conditions), 0.03 ft/ft on April 4, 1989 (wet
conditions), and 0.021 ft/ft on July 29, 1992,

A comparison of ground water elevations measured in the two well nests,
OBG-3/0OBG-3D and MW-9/MW-9D, on July 29, 1992 indicates an upward flow
potex‘ltial exists between the upper fluvial deposits and the underlying till.
Monitoring well MW-9D is a flowing artesian well. Hydraulic conductivity values,

6

summarized on Table 1, ranged from 2.65 x 10™ cm/sec to 2.63 x 103 cm/sec, or
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0.056 gpd/ft® to 55.8 gpd/ft®. The ground water flow velocity across the study area
was calculated using Darcy’s Law:
V = KI
7.48 (N)

where:

V = ground water velocity in feet/day

K = hydraulic conductivity in gpd/ft>

= hydraulic gradient in ft/ft

N = porosity

Assuming an average study area-wide hydraulic conductivity of 4.5 x 10'4
cm/sec (9.5 gpd/ ftz), an average hydraulic gradient of 0.022 ft/ft, and an estimated
porosity of 0.35, ground water will flow toward Ley Creek at an average estimated
rate of 0.08 feet/day.

Based on these data, an assumed cross-sectional area of the study area
extending horizontally from OBG1 to B17 (Figure 2), and an average saturated
thickness of 12 feet, the ground water discharge to Ley Creek from the south side of
the creek has been calculated as follows:

Ground water discharge rate Q = KiA

Where: K = average hydraulic conductivity (9.5 gpd/ftz)

i = average hydraulic gradient (0.022 ft/ft)
A = cross sectional area (4400 feet (horizontal distance) X

12 feet (saturated thickness))
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Based on these data, an estimated 11,035 gallons of ground water per day will

be discharged from the study area into Ley Creek.

3.04 Quality Assurance/Quality Control Overview - 1992 Remedial Investigation

Analytical data generated during the RI were validated based on quality
assurance/quality control (QA/QC) criteria established by NYSDEC Superfund -
Contract Laboratory Program (CLP) (NYSDEC, 1991[c]) and QA/QC criteria
presented in the Quality Assurance Project Plan in the RI/FS Work Plan (O’Brien
& Gere Engineers, 1992). Validation procedures were based on CLP data validation
guidelines developed by USEPA Region II. The data validation report is presented
in Appendix D. As noted herein, sample data generated during the RI were
concluded to be useable. Minor deficiencies in the data generation process resulted
in approximation of some sample data. Approximation of a data point indicates
uncertainty in the reported concentration of the chemical. The conservative
assumptions used in the development of conclusions made based on these analytical
results allow for the use of approximated analytical data while still adhering to the
project data quality objectives. Qualification of sample data is discussed in Appendix
D.

The subsurface soil data set was concluded to be useable. Data for 36
detections were accepted without qualification. Data for eight subsurface soil
samples were approximated (J qualifier), and data from two subsurface soil samples
were qualified as presumptively present at an approximated quantity (JN qualifier)

due to excursions from confirmation column percent difference criteria. Data for two
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subsurface soil samples were approximated for exceeding duplicate relative percent
difference (RPD) criteria.

The surface soil data set was concluded to be useable. Five surface soil
detections were approximated and one detection was qualified as presumptively
present for exceedence of confirmation column percent difference criteria. Two
surface soil detections were approximated due to exceedence of duplicate RPD
criteria. Non-detected results for surface soil sample LCSS-4 were approximated (UJ
qualifier) due to exceedence of holding time criteria (resulting from reextraction and
reanalysis).

The fish data set was concluded to be useable. Data for 13 detections were
accepted without qualification. Three detections in fish samples were approximated,
and three detections were qualified as presumptively present due to exceedence of
confirmation column percent difference criteria. Percent lipids results were
approximated for one fish sample due to exceedence of matrix spike recovery
criteria.

The sediment data set was concluded to be useable. Data for three detections
were accepted without qualification. Two detections in sediment samples were
approximated for exceedence of confirmation column percent difference criteria.

The outfall data set was concluded to be useable. One outfall discharge water
detection was approximated, and one detection was qualified as presumptively
present at an approximated quantity due to exceedence of confirmation column
percent difference criteria,

The ground water data set was concluded to be useable. The detection of 0.8

ug/1 Aroclor 1248 in one ground water equipment blank resulted in the qualification
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of Aroclor 1248 detections in unfiltered samples from wells OBG-1, OBG-2, OBG-3,
OBG-4, OBG-5, OBG-7B, OBG-7C, MW-10, and MW-12 as less than the detected
concentrations. Practically, the equipment blank contamination likely does not
impact the ground water data because the equipment blank sample was collected
after each of the monitoring wells (with the exception of OBG-3D, MW-9D, and
OBG-6, which were sampled on different days) were sampled, and PCBs were not
detected in the last monitoring well sampled (MW-13) prior to the equipment blank
sample collection. Although the possibility exists that the data may not be
representative of the actual concentrations present in the wells, the data are useable
as estimates of the maximum concentrations potentially present. Evaluation of these

data is presented in Section 3.05.3.

3.05 Ground Water Analvtical Results

3.05.1_1986/87 Hydrogeologic Investigation

Ground water data generated during the 1986/87 investigation are

presented in Table 3. The spatial distribution of the ground water PCB data
is presented on Figure 7. PCB concentrations were less than detectable in
wells OBG-1 and OBG-2, the two wells east of GM-IFG Onutfall 003. Total
PCB concentrations in wells OBG-3, OBG-4, OBG-5, OBG-6, OBG-7A,
OBG-7B, and OBG-7C, west of GM-IFG Outfall 003, ranged from 0.5 to 5.3
ug/l. The arithmetic mean PCB concentration was 1.3 ug/l and the geometric
mean concentration was 0.84 ug/l, calculated with less than detectable
concentrations averaged in as one-half of the detection limit. Aroclors

identified for these detections were 1016, 1242, and 1248. Each detected PCB
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concentration exceeded the NYS Class GA ground water standard for PCBs
of 0.1 ug/l. Oil and grease concentrations in wells OBG-6 and OBG-7A were
3 mg/1 and 2 mg/], respectively; oil and grease concentrations were less than
detectable in each of the other wells (O’Brien & Gere Engineers, 1987[a]).

Detections of PCBs in ground water samples and indication by
hydraulic data that study area ground water discharges to Ley Creek
demonstrate a potential for PCBs to discharge to the creek with ground water.
The potential mass transport of PCBs to Ley Creek from the study area was
estimated based on the calculated ground water discharge rate to Ley Creek
and the arithmetic mean PCB concentration detected in ground water samples
during this investigation. As discussed in Section 3.12, it is unlikely that total
PCBs detected in unfiltered ground water samples will migrate to Ley Creek,
and this calculation is therefore conservative. The calculation was performed
as follows:

PCB Mass Transport Rate = Cpqp (ug/l) x Q (gpd) x 3.785 1/gal x
2.2 x 10° Ib/ug

where:

Cocp = 1.3 ug/l - arithmetic mean PCB concentration detected
in ground water samples during 1986/87 hydrogeologic
investigation; and

Q= 670 gpd - ground water discharge rate based on an

average hydraulic conductivity of 2.65 gpd/ft?, an aver-
age hydraulic gradient of 0.07 fi/ft, a saturated cross
sectional area of 3,600 ft, and assumptions that the

underlying silt/clay unit prohibits vertical migration of
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ground water and that Ley Creek is an effective dis-

charge boundary for ground water.
The potential mass transport of PCBs to Ley Creek from the study area was
calculated to be 7.3 x 10 Ib/day. A mixing calculation, however, indicated
that PCB discharge to Ley Creek from ground water would likely not solely
cause an exceedence of the NYS Class B surface water standard for PCBs, 1
x 102 ug/l. The estimated PCB concentration in Ley Creek resulting solely
from ground water discharge was calculated to be 3.0 x 10~ ug/l. The mixing
calculation was based on the potential PCB mass transport rate to Ley Creek
and an average éstimated Ley Creek flow rate of 3.29 x 107 gal/day (Colbert,

1992).

3.05.2 1988/89 Field Investigation

Ground water data generated during the 1988/89 investigation are
summarized in Table 3. The spatial distribution of the ground water PCB
data is presented on Figure 7. Total PCB concentrations in wells OBG-1,
OBG-2, OBG-3, OBG-4, OBG-5, OBG-6, OBG-7A, OBG-7B, OBG-7C, MW-
8, MW-9, MW-10, MW-11, MW-12, and MW-13 ranged from 0.2 ug/l to 18
ug/1 during the October sampling event (excluding wells OBG-3 and OBG-7C
which were dry in October) and from less than detectable to 21 ug/1 during
the April sampling event. The arithmetic mean PCB concentrations in
October and April were 4.5 ug/l and 3.3 ug/l, respectively, calculated with
less than detectable concentrations averaged in as one-half of the detection

limit. The geometric mean PCB concentrations in October and April were
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1.6 ug/1 and 0.72 ug/l, respectively, also calculated with less than detectable
concentrations averaged in as one-half of the detection limit. Aroclors 1242
and 1248 were identified in the October samples, and Aroclor 1248 was
identified in the April samples. PCB concentrations in each well sampled in
October exceeded the NYS Class GA ground water standard of 0.1 ug/l.
PCB concentrations in twelve of the fifteen wells sampled in April exceeded
the Class GA standard; concentrations in wells OBG-2, OBG-5, and MW-11
were at or below the Class GA standard (O’Brien & Gere Engineers, 1989).

PCB concentrations were generally higher in the ground water samples
collected in October than in April. Based on the ground water elevation data
for October and April, the hydraulic gradieht is higher during wet conditions,
which promotes an increase in ground water flow velocity. PCB concentra-
tions may be subsequently lower during the wet period due to dilution
(O’Brien & Gere Engineers, 1989). PCB concentrations in ground water were
generally highest in the central portion of the study area, between wells MW-8
and MW-13, which corresponds with the area of highest PCB concentrations
detected in soil during this investigation, between borings B-1 and B-11. The
highest PCB concentrations in ground water were detected in well MW-9 in
each sampling event: 18 ug/l and 21 ug/l in October and April, respectively.
PCBs, identified as Aroclors 1242/1248, were detected in the upgradient well,
MW-11, during the October sampling event at 0.2 ug/1 but were not detected
in April (O’Brien & Gere Engineers, 1989).

As in the 1986/87 hydrogeologic investigation, there is a potential for

PCBs to discharge into Ley Creek with ground water based upon detections
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of PCBs in ground water samples and indication by hydraulic data that study

-area ground water discharges to Ley Creek. The calculated ground water

discharge rate to Ley Creek and the arithmetic mean PCB concentration
detected in ground water samples during this investigation were used to
estimate the potential mass transport of PCBs to Ley Creek from the study
area. It is unlikely that total PCBs detected in unfiltered ground water
samples will migrate to Ley Creek, and this calculation is therefore conserva-
tive; this was discussed in Section 3.12. The calculation was performed as
follows:

PCB Mass Transport Rate = Cpp (ug/l) x Q (gpd) x 3.785 1/gal x
2.2 x 10° 1b/ug

where:

Cpep = 3.7 ug/l] - arithmetic mean PCB concentration detected
in ground water samples during 1988/89 field investiga-
tion; and

Q= 9,500 gpd - ground water discharge rate based on an

average hydraulic conductivity of 9.5 gpd/ft?, an average
hydraulic gradient of 0.0225 ft/ft, a horizontal distance
of 3,700 ft in the area of PCB detections (OBG-1 to B-
11), and a 12 ft estimated saturated thickness of PCB
detections in soil.
The potential mass transport of PCBs to Ley Creek from the study area was
calculated to be 2.9 x 10" Ib /day. A mixing calculation, however, indicated
that PCB discharge to Ley Creek from ground water would likely not solely

cause an exceedence of the NYS Class B surface water standard for PCBs, 1

September 16, 1993 43



x 10® ug/l. The estimated PCB concentration in Ley Creek resulting solely
from ground water discharge was calculated to be 1.0 x 10 ug/l. The mixing
calculation was based on the potential PCB mass transport rate to Ley Creek
and an average estimated Ley Creek flow rate of 3.29 x 107 gal/day (Colbert,

1992).

3.05.3 1992 Remedial Investigation

A summary of ground water data generated during the RI is presented
in Table 4; 1992 data are also presented in comparison to historical data in
Table 3. The spatial distribution of ground water PCB concentrations is
preseﬁted on Figure 7. The PCB concentration in each filtered ground water
sample was less than detectable. PCB concentrations in unfiltered deep well
samples (OBG-3D and MW-9D) ﬁere less than detectable. PCBs were not
detected in unfiltered samples from wells MW-3D, OBG-6, MW-8, MW-9,
MW-9D, and MW-13. As a result of equipment blank contamination, PCB
detections in unfiltered samples from wells OBG-1, OBG-2, OBG-3, OBG-4,
OBG-5, OBG-7B, OBG-7C, MW-10, and MW-12 were qualified as less than
the detected concentrations according to data validation procedures, as
discussed in Section 3.04 of this report. These detected PCB concentrations
ranged from 0.5 to 3.0 ug/l, identified as Aroclor 1248. Aroclor 1248 was also
detected in well OBG-7A at a concentration of 4.2 ug/l. Each of the detected
concentrations exceeded the NYS Class GA ground water standard of 1.0 x
107 ug/l; wells were therefore potentially in exceedence of the standard,

considering the equipment blank contamination.
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The highest PCB concentrations were detected in wells OBG-4, OBG-
7A, OBG-7B, and OBG-7C. Based on a conservative calculation averaging
PCB detections at full value, disregarding qualifiers resulting from equipment
blank contamination, and less than detectable concentrations as one-half the
detection limits, the arithmetic mean PCB concentration in the unfiltered
ground water samples was 1.0 ug/l, and the geometric mean PCB concentra-
tion was 0.68 ug/l. Considering the detected PCB concentrations in ground
water during the RI as the maximum concentrations potentially present, as
discussed in Section 3.04, the ground water data indicate generally lower PCB
concentrations than those detected in previous investigations in unfiltered
samples from wells west of OBG-5. PCB concentrations in unfiltered samples
from the monitoring wells east of OBG-5 are generally either similar or, in
some instances, potentially slightly higher (considering equipment blank
contamination) than those detected in previous investigations. Less than
detectable PCB concentrations in each filtered ground water sample .collected
during the RI indicate the possibility of the PCBs in ground water being
attributable to adsorption on particulates in the ground water samples.

As in previous investigations, the detection of PCBs in unfiltered
ground water samples and the direct discharge of ground water into the creek,
supported by hydraulic data, manifests a potential for PCBs to discharge to
the creek with ground water. The specific potential mass transport calculation
for this site is explained below. The assumption that total PCBs detected in
unfiltered ground water samples migrate to Ley Creek, as discussed in earlier

sections, is conservative.
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PCB Mass Transport Rate = Cpog (ug/l) x Q (gpd) x 3.785 1/gal x
2.2 x 10° Ib/ug
- where:
Cpeg = 1.0 ug/1 - arithmetic mean PCB concentration detected
......... in unfiltered RI ground water samples, disregarding
qualifiers resulting from equipment blank contamination;
and
Q= 7,000 gpd - ground water discharge rate based on an
average hydraulic conductivity of 9.5 gpd/ft?, an average
hydraulic gradient of 0.022 ft/ft, a horizontal distance of
2,800 ft in the area of PCB detections in ground water
during the RI (OBG-1 to OBG-12), and a 12 ft estimat-
ed saturated thickness of PCB detections in soil.
The potential mass transport of PCBs to Ley Creek from the study area was
calculated to be 5.8 x 10? Ib/day. A mixing calculation, however, indicated
that PCB discharge to Ley Creek from ground water would likely not solely
cause an exceedence of the NYS Class B surface water standard for PCBs, 1
x 10 ug/l. The estimated PCB concentration in Ley Creek resulting solely
from ground water discharge was calculated to be 2.0 x 10* ug/l. The mixing
calculation was based on the estimated PCB mass transport rate to Ley Creek

and an average estimated Ley Creek flow rate of 3.29 x 107 gal/day (Colbert,
1992).
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3.06 Soil Investigation Results

3.06.1 Subsurface Soil

September 16, 1993

3.06.1.1 1986/87 Hydrogeologic Investigation

The results of analyses of soil samples collected from wells
installed during the 1986/87 investigation are summarized in Table 5.
A cross-sectional representation of the soil PCB data is included in
Figure 8. Total PCB concentrations detected in the soil samples
ranged from less than detectable to 470 mg/kg on a dry weight basis,
The arithmetic mean PCB concentration was 32 mg/kg and the
geometric mean PCB concentration was 2.1 mg/kg, calculated with less
than detectable concentrations averaged in as one-half of the detection
limit. Aroclors identified in the soil samples were 1016, 1242, and
1248. PCBs were detected throughout the fill profile in wells OBG-3,
OBG-+4, OBG-6, OBG-7A, OBG-7B, and OBG-7C. PCBs were
detected in underlying silt and clay soils in wells OBG-3, OBG-7A, and
OBG-7B. The presence of PCBs was limited to the upper two feet of
fill material in borings OBG-1 and OBG-5, and the upper four feet of
fill material in OBG~2.

Oil and grease were detected throughout the soil profile in each
of the wells. Oil and grease concentrations detected in the soil
samples ranged from less than detectable to 8,890 mg/kg on a dry
weight basis. The arithmetic mean oil and grease concentration was

1,070 mg/kg and the geometric mean PCB concentration was 230
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mg/kg, calculated with less than detectable concentrations averaged in

as one-half of the detection limit (O’Brien & Gere Engineers, 1987[a]).

3.06.1.2 1988 Onondaga County Factory Avenue Sampling Program

The unvalidated results of analyses of subsurface soil samples
collected from borings completed by Blasland & Bouck Engineers, P.C.
in 1988 are presented in Exhibit A, The borings were completed for
the Onondaga County Department of Drainage and Sanitation for the
purpose of investigating a proposed alternate sewer route. PCB
concentrations ranged from less than detectable to 1,600 mg/kg. With
the exception of one sample in the westernmost boring (0 to 5 feet, B-
91A-1), PCBs were less than detef;table in the borings located
approximately 3000 feet or more west of Townline Road. The highest
PCB concentrations were observed in the three borings located
approximately 500 feet to 1,400 feet west of Townline Road. The data
did not exhibit a correlation between the location of the borings with
respect to the fence and PCB concentrations (Blasland & Bouck

Engineers, P.C., 1988).

3.06.1.3 1988/89 Field Investigation

The results of analyses of subsurface soil samples collected
during the 1988/89 investigation are summarized in Table 6. A cross-
sectional representation of the PCB concentrations in soil is presented
in Figure 8. Total PCB concentrations ranged from less than detect-
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able to 180 mg/kg on a dry weight basis. The arithmetic mean PCB
concentration was 8.3 mg/kg and the geometric mean PCB concentra-
tion was 1.6 mg/kg, calculated with less than detectable concentrations
averaged in as one-half of the detection limit. Aroclor 1248 was the
predominant aroclor identified in the soil samples; Aroclors 1016 and
1242 were also identified in three soil samples. These data, in
combination with the 1986/87 data, indicate that PCBs are most
prevalent south of Ley Creek between boring B-11 and well OBG-1.
With the exception of borings B-4 and B-6, soil samples exhibiting PCB
concentrations in excess of 25 mg/kg on the south side of Ley Creek
are limited to the area between well OBG-3 and boring B-1 (Figure 2),
Along the north side of Ley Creek, PCBs were detected in composite
samples from 0 to 4 feet in borings B-19, B-21, and B-22, at concentra-
tions of 27 mg/kg, 3.5 mg/kg, and 2 mg/kg, respectively. The presence
of PCBs on the north side of Ley Creek may be due to the possible
deposition of dredged materials on the north side of Ley Creek or

stream flooding (O’'Brien & Gere Engineers, 1989).

3.06.1.4 1992 Remedial Investigation

Analytical data for composite samples collected from borings
installed during the RI are presented in Table 7. A cross-sectional
representation of the PCB soil data is presented in Figure 8. Total
PCB concentrations in the 1992 subsurface soil samples ranged from
less than detectable to 140 mg/kg dry weight. The arithmetic mean
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PCB concentration in the 1992 subsurface soil samples was 10 mg/kg
and the geometric mean PCB concentration was 1.0 mg/kg, calculated
with less than detectable concentrations averaged in as one-half of the
detection limit. With the exception of two samples, Aroclor 1248 was
the omnly aroclor detected in soil samples; Aroclors 1248 and 1260 were
both detected in the 4 to 6 feet aﬂd 8 to 10 feet samples from off-site
boring B-6M, located approximately 2,000 ft west of GM-IFG Outfall
003.

Detection of Aroclor 1260 during the RI was limited to two
isolated locations, boring B-6M and surface soil sample iocation LCSS-
4, each distanced from GM-IFG. Aroclor 1260 is not historically
associated with GM-IFG pfocess operations; it was not detected in the
past in environmental matrices associated with the dredged material
(soil, ground water), nor is it associated with the GM-IFG stormwater
discharge. Aroclor 1260 is associated with electrical equipment; utility
poles with transformers are present in the study area.

Samples analyzed from borings installed in July 1992 for the
purpose of evaluation of whether the former drainage ditch still exists
on the north side of Factory Avenue (B-25, B-26, B-27, B-28, and B-
29) exhibited lower concentrations of PCBs compared with previous
samples collected on the south side of Factory Avenue. The highest
PCB concentrations detected in these borings were in the upper 0 to
4 feet and ranged from 4.2 mg/kg to 48 mg/kg dry weight. PCB
concentrations in the 4 to 8 feet samples from these borings ranged
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from 0.15 mg/kg to 19 mg/kg; residual PCB concentrations from the
former drainage ditch would be expected in the 4 to 8 feet sample
interval, since this elevation range would correspond to the native soils
prior to placement of the dredged material.

Because elevated PCB concentrations were not observed in
these borings, eight additional borings (B-34 through B-43) were
installed on December 4, 1992 in an effort to further evaluate if there
remains a significant source of PCBs associated with the former
drainage ditch in this area. Black odorous materials were sampled
from these borings. The nine samples analyzed from these borings
also exhibited lower PCB concentrations than samples collected during
the IRM south of Factory Avenue. Aroclor 1248 concentrations in
these borings ranged from 0.87 mg/kg to 140 mg/kg. These results, in
combination with the July 1992 sample results, did not indicate the
presence of the former drainage ditch north of Factory Avenue.,

PCBs were detected in borings installed for the purpose of
evaluating if PCBs detected in soils south of Factory Avenue outside
the IRM work area during the Onondaga County sewer line installa-
tion extend north of Factory Avenue (B-30, B-31, B-32, B-33, B-34, and
B-35). Concentrations of PCBs on the north side of Factory Avenue
were generally significantly lower than previously detected concentra-
tions across Factory Avenue. Borings in which black staining was

observed were specified in Section 2.06.4.
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3.06.2 _Surface Soil

3.06.2.1 1992 Remedial Investigation

Analytical data for surface soil samples collected during the RI
are presented in Table 8. Total PCB concentrations ranged from 0.048
mg/kg to 16 mg/kg in the surface soil samples. Aroclor 1248 was
detected in each sample; both Aroclor 1248 and 1260 were detected
in sample LCSS-4. These data indicate that the presence of PCBs
does extend to the area of the study area directly north of Factory
Avenue and that PCB concentrations generally decrease in the westerly
direction.

Detection of Aroclor 1260 during the RI was limited to two
isolated locations, soil boring B-6M and surface soil sample LCSS-4,
each distanced from GM-IFG. Aroclor 1260 is not historically
associated with GM-IFG process operations; it was not detected in the
past in environmental matrices associated with the dredged material
(soil, ground water), nor is it associated with the GM-IFG stormwater
discharge. Aroclor 1260 is associated with electrical equipment; utility

poles with transformers are present in the study area.

3.07 Surface Water Investigation Results

3.07.1 1985 Ley Creek Sampling

Analytical results generated from surface water sampling and analyses

performed during EDI’s 1985 investigation are presented in Table 9. Aroclor

1248 was detected in Ley Creek water samples downstream of GM-IFG
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Outfall 003 at concentrations ranging from 0.27 ug/l to 2.3 ug/l. Each of
these detected concentrations exceeded the NYS Class B surface water
standard of 1.0 x 10 ug/l. Freon extractable oil coricentrations were less
than detectable in each surface water sample (EDI, 1985[b]). Only one of the
detected concentrations, 2.3 ug/l, however, exceeded the Federal Ambient

Water Quality Criterion for protection of aquatic life (freshwater acute) for

PCBs, 2 ug/l.

3.07.2 1985 Hydrogeological Investigation

Analytical data for detected compounds from surface water sampling
and analyses performed during EDI's 1985 investigation are presented in
Table 9. t-1,2-Dichloroethene was detected in upgradient and downgradient
surface water samples at 3.0 x 102 mg/l; trichloroethene was detected in
upgradient and downgradient surface water samples at concentrations rangiﬁg
from 6.0 x 107 to 8.0 x 10° mg/l; and toluene and chloroform were detected
only in upgradient samples. Volatile organic concentrations did not exceed
NYS Class B surface water standards or guidance values. Nickel and

chromium were not detected in surface water samples (EDI, 1985[a]).

3.07.3 1988/89 Field Investigation

Analytical results generated from surface water sampling and analyses
performed during O’Brien & Gere Engineers’ 1988 and 1989 sampling events
are presented in Table 9. Aroclor 1248 was detected at 1.4 ug‘/l'in the sample

immediately downstream of GM-IFG Outfall 003 in April 1989 but was not
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detected in January 1988. The detected concentration exceeded the NYS
Class B surface water standard of 1.0 x 10° ug/1 (O’'Brien & Gere Engineers,
1989). The detected concentration did not, however, exceed the Federal
Ambient Water Quality Criterion for protection of aquatic life for PCBs
(freshwater acute), 2 ug/l, or the outfall water effluent limit of 4 ug/l

established pursuant to the SPDES discharge Consent Order.

3.08 Sediment Investigation Results

3.08.1 1985 Ley Creek Sampling

Analytical results generated from sediment sampling and analyses
conducted during EDI's 1985 investigation are presented in Table 10.
Concentrations of Aroclors 1248 and 1260 upgradient of GM-IFG OQutfall 003
ranged from less than detectable to 0.83 mg/kg and less than detectable to
0.45 mg/kg, respectively. Aroclors 1248 and 1260 concentrations down-
gradient of GM-IFG Outfall 003 ranged from less than detectable to 34
mg/kg and from less than detectable to 0.75 mg/kg, respectively. Aroclor
1254 was detected at 1.7 mg/kg in one sample 2,500 feet downstream of GM-
IFG Outfall 003. Generally, PCB concentrations were higher in samples
taken adjacent to the shore than in midstream samples at each location. PCB
concentrations were highest 500, 2,000, 2,500, and 3,000 feet downstream of
GM-IFG Outfall 003. With the exception of the highest detected PCB
concentration in the sediments (34 mg/kg at 6-12 inches), PCB concentrations
generally decreased with depth. It was concluded during this study that the

irregular distribution of PCBs in sediments may be a result of: previous
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dredging activities; the more organic nature of shoreline sediments, resulting
in greater PCB adsorption, as compared to midstream sediments; and/or the
tendency for PCB deposition in areas of lower flow, such as the creek margins
(EDI, 1985[b)).

Freon extractable oil concentrations ranged from less than detectable
to 4,690 mg/kg upstream of GM-IFG Outfall 003 and from less than
detectable to 9,520 mg/kg downstream of GM-IFG Outfall 003. Freon
extractable oil concentrations in the sediments generally decreased with depth.
Higher freon extractable oil concentrations were detected 500 feet, 1,500 feet,
and 2,000 feet downstream of GM-IFG Outfall 003. It was concluded in this
study that a correlation between PCB and freon extractable oil concentrations

did not exist (EDI, 1985[b]).

3.08.2 1988/89 Field Investigation

Analytical data for sediment samples collected during the field
investigation are presented in Table 11. PCBs were less than detectable in
the upstream sediment sample, SS-1, and the furthest downstream sample, SS-
6. Total PCB concentrations ranged from 1.9 to 8.6 mg/kg dry weight in
samples SS-2 through SS-5. Aroclors 1016/1242/1248 were identified in
samples SS-2 and SS-3, and Aroclor 1242 was identified in samples SS-4 and
SS-5. The highest PCB concentration in sediments, 8.6 mg/kg, was detected
in the sample immediately downstream of GM-IFG Outfall 003, SS-2 (O'Brien

& Gere Engineers, 1989).
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3.08.3 1992 Remedial Investigation

Analytical data for sediment samples collected during the RI are
presented in Table 12. PCBs were not detected in the upstream sediment
samples. Aroclor 1248 was detected at one of the three outfall sampling
locations, approximately 100 feet downstream from GM-IFG Outfall 003, in
the SED-6 sample (0.23 mg/kg dry weight) and in the blind duplicate sample
at SED-6 (0.34 mg/kg dry weight). Aroclor 1248 was detected in each of the
three downstream samples, SED-7, SED-8, and SED-9, at concentrations of
0.19 mg/kg, 0.71 mg/kg, and 0.81 mg/kg on a dry weight basis, respectively.
Total organic carbon concentrations in sediment samples ranged from 1.36%
to 2.17%.

Comparing 1992 data to 1985 and 1988 data, Aroclor 1248 was not
detected upstream of GM-IFG Outfall 003 in 1988 or 1992 and ranged from
less than detectable to 0.83 mg/kg dry weight in the upper six inches of
sediment samples in 1985. Concentrations of Aroclor 1248 detected in
sediments in the vicinity of GM-IFG Outfall 003 in 1992 are similar to
concentrations detected in 1985, but less than that detected in 1988.
Concentrations of Aroclor 1248 detected in sediments in the vicinity of GM-
IFG Outfall 003 ranged from 0.049 mg/kg to 1.4 mg/kg dry weight in the
upper six inches of sediment samples in 1985, and from less than 0.045 mg/kg
to 0.34 mg/kg dry weight in 1992; 8.6 mg/kg dry weight PCBs (Aroclors
1016/1242/1248) were detected in the sediment sample near the outfall in
1988. Aroclor 1248 concentrations detected in 1992 approximately one-half

mile downstream of GM-IFG Outfall 003 were less than Aroclor 1248
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concentrations detected 2,000, 2,500, and 3,000 feet downstream of GM-IFG
Outfall 003 in 1985. Downstream Aroclor 1248 concentrations in 1992 ranged
from 0.19 mg/kg to 0.81 mg/kg dry weight; Aroclor 1248 concentrations
ranged from non-detectable to 10 mg/kg dry weight in the upper six inches
of sediment samples located 2,000, 2,500, and 3,000 feet downstream of GM-
IFG Outfall 003. Aroclor 1242 was detected in this vicinity in 1988 at 3.8
mg/kg dry weight. Aroclor 1260 was not detected in the 1992 or 1988
sediment samples, whereas, in 1985, Aroclor 1260 was detected both upstream
and downstream of GM-IFG Outfall 003 at concentrations ranging from 0.01
mg/kg to 0.75 mg/kg.

The results of the sieve analyses performed on sediment samples SED-
2, SED-4, SED-6, and SED-7 are presented in Appendix E. The silt and clay
fractions were lowest in the upstream sediment sample SED-2 (3% and 7%,
respectively); silt and clay fractions in sediment samples from the outfall area
(SED-4) and downstream (SED-6 and SED-7) were 28% and 15%, 33% and
8%, and 14% and 3%, respectively. The sand fraction was greatest in SED-7
(65%); sand fractions in SED-2, SED-4, and SED-6 were 28%, 35%, and
39%, respectively. Gravel fractions for SED-2, SED-4, SED-6, and SED-7

were 42%, 22%, 20%, and 18%, respectively.

3.09 Fish Investigation Results

3.09.1 1985 Ley Creek Sampling

Analytical results generated from the fish sampling and analyses in

1985 are presented in Table 13. Concentrations of Aroclor 1248 ranged from
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less than the detection limit to 4.1 mg/kg; concentrations of Aroclor 1254
ranged from non-detectable to 2.7 mg/kg, with total PCB concentrations
ranging from less than the detection limit to 6.8 mg/kg. Concentrations of
PCBs greater than the detection limit were observed only in carp (EDI,

1985[b]).

3.09.2_ 1992 Remedial Investigation

Data generated from analysis of fish samples collected during the RI
are presented in Table 14. PCB concentrations in whole fish upstream ranged
from less than detectable to 0.86 mg/kg, identified as Aroclor 1248, on a wet
weight basis. PCB concentrations in the edible portions of upstream
pumpkinseeds ranged from 0.11 mg/kg to 2.4 mg/kg, identified as Aroclor
1248, on a wet weight basis. The lipid percentages in the upstream fish
samples were 0.1%, with the exception of 0.5% in the golden shiner.
Moisture percentage was not measured for upstream fish samples due to
insufficient sample quantity.

Aroclor 1248 concentrations in whole fish collected from the outfall
sampling location ranged from 0.19 mg/kg to 0.82 mg/kg on a wet weight
basis. Aroclor 1260 was detected in one of the whole fish from the outfall
location, a white sucker, at 0.23 mg/kg. Lipid percentages ranged from 0.1%
to 0.5% in the outfall fish samples. Moisture percentage was measured for
one of the outfall fish samples, a golden shiner, at 79.7%.

Aroclor 1248 concentrations in whole fish downstream ranged from

0.46 mg/kg to 1.1 mg/kg on a wet weight basis. Aroclor 1260 concentrations
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in whole fish downstream ranged from less than detectable to 0.35 mg/kg on
a wet weight basis. Aroclor 1248 concentrations in filet and edible portion
fish samples downstream ranged from 0.11 mg/kg to 0.32 mg/kg wet weight;
Aroclor 1260 was not detected in downstream filet or edible portion fish
samples. The lipid percentages in the downstream fish samples ranged from
0.1% to 3.0%, and moisture percentages for the four samples in which it was
measured ranged from 72.6% to 77.8%.

Carp and shiners are species which were analyzed on a whole fish basis
in both 1985 and 1992. Data indicate lower concentrations of Aroclor 1248
in fish in 1992 than observed in 1985. Aroclor 1248 concentrations ranged
from less than 0.3 mg/kg to 4.1 mg/kg in carp collected in 1985; concentra-
tions 0f~Aroc10r 1248 in whole carp collected in 1992 were 0.47 mg/kg and 1.1
mg/kg. Aroclor 1254 was not detected in whole carp collected in 1992, but
was detected in three of the four carp collected in 1985 at concentrations of
0.53 mg/kg, 1.2 mg/kg, and 2.7 mg/kg. Aroclor 1260 was detected in whole
carp collected in 1992 at concentrations of 0.35 mg/kg and 0.7 mg/kg, but was
not detected in carp collected in 1985.

As discussed in Section 6.03.2, the fish species observed in Ley Creek
are stream dwellers which tend to migrate up and down the stream for up to
several miles in response to water level fluctuations, habitat quality, and food
availability (Creech, 1992). Comparisons of fish from upstream, outfall, and
downstream sampling locations could not be made due to the tendency of the
fish collected to migrate for several miles (Creech, 1992). Potential PCB

transport pathways to Ley Creek in the study area (outfall discharge, ground
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water discharge, and surface runoff) likely contribute PCBs to fish; quantita-
tive conclusions could not, however, be drawn related to the proportionate
contribution by these pathways versus possible non-study area related sources
to PCBs in fish. Because potential PCB transport pathways to Ley Creek are
not fully related to the dredged material, quantitative conclusions could also
not be drawn related to the contribution of the dredged material itself to

PCBs mn fish.

3.10__Outfall Investigation Results

3.10.1 1992 Remedial Investigation

Analytical data generated from the outfall storm sampling event during
the RI, as well as field measurements of pH, specific conductance, and
temperature, are presented in Table 15, Aroclor 1248 was detected in outfall
discharge water samples taken during the first two sampling times, 2:30 p.m.
and 3:00 p.m.; PCBs were not detected in outfall discharge water samples
collected at 3:30 p.m. and 4:30 p.m. Aroclor 1248 concentrations in the
sample and blind duplicate sample collected at 2:30 p.m. were 1.2 ug/1 and
1.8 ug/l. The Aroclor 1248 concentration in the sample collected one-half
hour later was 1.8 ug/l. These concentrations did not exceed GM-IFG’s 4
ug/1 effluent limit for Aroclor 1248 which was established pursuant to the
1985 SPDES discharge Consent Order. Aroclor 1248 was detected in the
sediment sample collected from the outfall pipe at a concentration of 0.18
mg/kg. The results of the outfall sampling effort indicate that GM-IFG

Outfall 003 is a potential source of PCBs to Ley Creek during storm events.
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3.11 Air Investigation Results

3.11.1_1988/89 Field Investigation

PCB concentrations in the six air samples collected during the field
investigation were less than detectable at a detection limit of 1 x 10° mg/m®
(O’Brien & Gere Engineers, 1989). The National Institute for Occupational
Safety and Health (NIOSH) Recommended Exposure Level (REL) for PCBs

is 1x 10° mg/m?>.

3.12 PCB Transport Pathways

Potential pathways for PCB transport to Ley Creek in the study area include
outfall discharge, ground water discharge, and surface runoff. The proportionate
contributions of PCBs to Ley Creek by these pathways is undefined. The degree to
which the site, defined as dredged material in the NYS Registry of Imactive
Hazardous Waste Disposal Sites, contributes to these transport pathways is also
undefined.

Relative to the outfall discharge pathway, GM-IFG Outfall 003 is permitted,
pursuant to a SPDES discharge Consent Order, to discharge 4 ug/1 Aroclor 1248 and
2ug/1 Aroclor 1242 to Ley Creek. Storm sampling of GM-IFG Outfall 003 discharge
water during the RI indicated that Aroclor 1248 is discharged to Ley Creek during
storm events; detected Aroclor 1248 concentrations in outfall water samples were,
however, less than the 4 ug/l effluent limit. GM-IFG Outfall 003 discharge water
is not related to the dredged material but consists of stormwater runoff originating

upgradient of the site.
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Relative to the ground water discharge pathway, Aroclor 1248 was detected
in unfiltered ground water samples from ten monitoring wells installed in the study
area during the RI, and hydraulic data indicate that ground water in the study area
discharges to Ley Creek. Aroclor 1248 therefore potentially discharges to Ley Creek
via ground water transport. However, due to the chemical properties of PCBs and
the absence of PCB detections in filtered ground water samples during the RI, it is
likely that much of the PCBs are not dissolved in ground water but were adsorbed
to particulate matter in the unfiltered ground water samples. Further, sorption
interactions with aquifer solids retard the movement of dissolved PCBs relative to
ground water flow to Ley Creek. Although some mass of PCBs likely discharges to
the creek with ground water, it is potentially minimal, and the assumption that total
PCBs detected in unfiltered ground water samples migrate to Ley Creek is
conservative.

A conservative calculation of potential PCB mass discharge to Ley Creek via
ground water flow based on RI data yielded a mass discharge rate of 0.06 1b/day.
RI data were used for this calculation because they provide the most current
representation of site conditions. The calculation was based on the comnservative
assumption that the mean PCB mass detected in unfiltered samples from study area
monitoring wells during the RI migrates from the wells to Ley Creek. Calculations
based on this potential mass transport and the average Ley Creek flowrate indicated
that ground water discharge does not likely solely cause exceedence of the NYS Class
B surface water standard (1 x 10° ug/1) in Ley Creek.

It cannot be concluded to what extent the dredged material acts as a source

of dissolved PCBs in ground water. As just discussed, it is likely that much of the
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PCBs detected in unfiltered ground water at the site are not dissolved phase PCBs.
Further, PCBs have also been detected in ground water upgradient of the dredged
material; it cannot be concluded the extent to which the dredged material acts as a
source of PCBs in ground water as compared to upgradient PCB migration.

Relative to the surface runoff pathway, PCBs were detected in surface soil
samples from the dredged material. The potential therefore exists for transport of
PCBs to Ley Creek via erosion of dredged material. Evidence of erosion at the site,
however, has not been observed, and the site is well vegetated.

Therefore, based on the following considerations, conclusions can not be
drawn related to the extent that the site is contributing PCBs to Ley Creek surface
water, sediments, and biota:

- GM-IFG Outfall 003 discharge is a continuing source of PCBs to the
creek; PCBs in outfall diséharge are not related to the dredged
material;

- Uncertainties exist as to whether the dredged material acts as a source
of dissolved PCBs in site ground water;

- The occurence of surface runoff is not likely due to heavy vegetation

at the site and a lack of evidence of erosion of dredged material.
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SECTION 4 - ENVIRONMENTAL FATE OF PCBS

Polychlorinated biphenyls (PCBs) is the generic term for a diverse family of
synthetic chemicals produced by the reaction of biphenyl with anhydrous chiorine.
Of the 209 possible chlorine-substituted biphenyl derivatives (congeners) possible
through this process, about 100 individual compounds have been detected in the
various commercial PCB products produced under the Aroclor trademark by the
main U.S. manufacturer, the Monsanto Corporation (Hutzinger et al., 1974). Several
Aroclor product mixtures have been marketed, as denoted by a numerical
designation. In general, the first two numerals refer to the biphenyl group and the
second two numerals are an indicator of the degree of chlorination of the biphenyl
mixture. Thus, Aroclor 1248 is a biphenyl mixture (identified by the prefix 12) with
an approximate chlorine content by weight of 48%. It contains relatively fewer of
the more highly chlorinated PCB congener groups than Aroclor 1260, which contains
approxiinateiy 60% by weight of chlorine. The basic chemistry, production, and use
of PCBs has been extensively reviewed elsewhere (Life Systems, 1983). Briefly, PCBs
were first manufactured commercially in 1929. It was soon realized that the physical
properties of the PCBs lent them to a wide variety of uses. As a class, PCBs are
chemically inert, non-flammable, and have high dielectric constants. Thus, they
became widely used as hydraulic and lubricating fluids, heat-exchanger and dielectric
fluids, plasticizers, coatings, and a number of other useful applications. U.S. sales of
PCBs peaked in 1970, with over 33,000 metric tons sold, at which time Monsanto

suspended sales.
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During the 1960’s, attention began to focus on PCBs when they were first
identified in environmental samples being studied due to concerns over the
chemically similar pesticide DDT and its degradation products. Episodes of potential
human and wildlife toxicity linked to PCB exposure during this time prompted
voluminous research into the environmental chemistry and toxicity of the PCBs, as
reviewed below. The results of these investigations became, in part, the basis for the
establishment of specific legislation designed to regulate the use and disposal of
PCBs. Regulations promulgated under the Toxic Substances Control Act in 1978

provided for the elimination or restriction on sales or uses of PCBs in the U.S.

4.01 Chemistry Properties of PCBs

Due to their persistence in disposed wastes and from accidental releases,
PCBs continue to be detected in the environment on a worldwide basis. The
dynamics, fate, and distribution of PCBs in the environment are a function of a
number of chemical, physical, and biological properties and processes inherent to
PCBs and their immediate environment. The major properties considered are water
solubility, octanol/water partition coefficient (Kow), vapor pressure, Henry’s Law
constant, volatility from water, adsorption (sorption) to soils and sediments,
bioaccumulation in fish and wildlife, atmospheric and aqueous oxidation and
photolysis, hydrolysis, and biodegradation.

The major factor affecting the mobility, bioavailability, and bioaccumulation
of PCBs is their low solubility in water. The water solubility of an organic compound
is well correlated to its propensity to become accumulated in organisms, soils,

sediments, and organic-rich media. Simply put, the lower the solubility of an organic
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compound in water, the greater it will partition into an organic-rich medium. A
laboratory measurement commonly employed to describe this relationship is the Kow
of the compound. The Kow is the ratio of the equilibrium concentration of the
compound between a polar (water) and a non-polar (octanol) medium under a set
of controlled laboratory conditions. The Kow is an important parameter because it
is used in predicting biological uptake, lipophilic storage, and adsorption to
sediments. Under environmental conditions, the partitioning behavior of a compound
with a high Kow often leads to competition between two or more organic-rich media
to which the compound is exposed. For instance, a lipophilic PCB mixture in a
natural water system may favorably, but not exclusively, partition into suspended and
bottom sediments rather than aquatic biota largely due to the greater mass and
surface area of the sediment media.

The chemical properties of a PCB mixture are determined by the degree of
chlorination of the individual components. Mixtures with higher degrees of
chlorination have lower water solubilities and higher Kows than less chorinated
mixtures. Measured water solubilities of PCBs range from a low of approximately
0.02 ug/1 for an octachlorinated congener, 1 ug/l for a hexachlorinated congener, 60
ug/1for a tetrachlorinated congener, and about 800 ug/1 for a dichlorinated congener
(USEPA, 1983). It should be noted that different isomers within each of the
congener groups can exhibit water solubilities which vary by an order of magnitude.
The corresponding log Kow values for some of the PCB congener groups range from
about 5.0 for a dichlorinated congener to about 7.0 for an octachlorinated congener.
This indicates that at equilibrium, a 500,000- to 1,000,000-fold excess of PCBs would

be partitioned into the organic phase over what might be present in the water. The

September 16, 1993 66



.
;

e,

oy

ey

P T—

high Kow for this class of compounds demonstrates that PCBs are strongly attracted
to and favored in matrices high in organic carbon. The phenomenon of preferential
partitioning explains why, although PCBs are rather volatile when dissolved in water
(a property which has resulted in world-wide distribution via the atmosphere), they

are virtually non-volatile in the adsorbed state.

4.02 Adsorption and Bioavailability in Soils and Sediments

The Kow values for PCBs outlined above can be applied to predict the degree
and strength of adsorption of PCBs to soils and sediments. In general, the
adsorption of PCBs to soils and sediments is a function of the water solubility and
Kow of the particular PCB isomer and the organic carbon content of the soil
adsorbent. That is, the greater the organic phase pool of the soil, the greater the
equilibrium mass of PCB on the soil. The Freundlich isotherm equation describes
the relationship between the amount of organic solute adsorbed per unit mass of soil
as a function of the concentration of the solute in the overlying aqueous phase. This
equation is:

x/m = (Kd)(C)(1/n)
where x/m is the ug of chemical adsorbed per gram of soil or sediment, Kd is the
adsorption constant for the particular soil or sediment, C is the concentration of the
solute in the agueous solution, and n is a constant. In general, 1/n is close to 1 and
the equation becomes:

x/m = (Kd)(C)

It has been demonstrated (Karickhoff, 1981) that the sorption of neutral

organic compounds onto soils and sediments can be correlated with the organic
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carbon content of the soil or sediment. Thus, a term known as the soil adsorption
coefficient, Koc, has gained utility over the Freundlich constant. The general relation
between these two parameters is given by:

Koc = Kd/oc
and then:

x/m = Koc{oc)C
where oc is the percent organic carbon of the soil. This relationship demonstrates
that the higher the organic carbon content of the soil, the greater the equilibrium
amount of organic solute adsorbed onto the soil. It also allows the consideration of
the organic content of the soil or sediment independently from the chemical
characteristics of the solute. A number of empirical relationships between Koc and
Kow have been experimentally established, as compiled in Lyman et al. (1982), which
demonstrate that Koc is well-correlated to Kow and can be used to approximate the
partitioning and binding of organic solutes to soils and sediments.

In addition to the observations that binding is a function of water solubility
of the solute and organic content of soils, Shaw et al (1984) have noted that
adsorption of PCBs to soils is also strongly influenced by the planarity of the
molecule. Although planarity can essentially be related back to water solubility, they
determined that planar molecules are most efficiently adsorbed, and adsorption
decreases as the molecule becomes less planar. This observation is of considerable
importance, since the more toxic PCB congeners have been shown to be those with
a planar configuration (Goldstein ef al, 1977; Poland and Glover, 1977).

Another consideration recently reported is the relationship between the

organic content of soils to which hydrophobic solutes such as PCBs and chlorinated
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dioxins have become adsorbed, and the biocavailability of those adsorbed residues to
humans and wildlife following ingestion. Kurachi and Mio (1983) reported that
activated charcoal and other high organic content particulates containing PCBs
inhibited the uptake and accumulation of PCBs by mice. They also demonstrated
that activated charcoal and other high organic carbon particulates had a high affinity
for systemic PCBs. This suggests that the bioavailability of PCBs adsorbed to soils
and sediments is decreased by a factor reflected by the strength of adsorption, which
appears to be a direct function of the organic content of the soil or sediment. This
relationship is reasonable, in light of the known adsorptive behavior of PCBs on soils
of varying organic content and the empirical relationships between water solubility,
Kow, Koc, and soil binding presented above. It demonstrates that the measured
residue concentration cannot be used directly to evaluate bioavailability or toxic
potential without consideration of the organic content of the particle containing the
residue.

In regard to the Ley Creek site, a determination of the organic content of the
study area soil was not made. However, the soils present at the study area were
originally bottom sediments dredged from Ley Creek. As such, they are believed to
be high in organic matter since aquatic sediments are typically composed of both silty
soil materials transported by runoff to the aquatic system and of decomposed
biological materials. Further, total organic carbon concentrations in sediment
samples collected during the RI ranged from 1.36% to 2.17%. Therefore, PCBs at
the study area will be highly bound to the soil and consequently have a low degree

of bioavailability.
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Conmnsiderable research has been conducted on the bioavailability of other
lipophilic organic molecules. Umbreit e al. (1986) have most recently presented the
results of a study into the bioavailability of 2,3,7,8-TCDD adsorbed omnto two
different types of soils. 2,3,7,8-TCDD is a planar chlorinated aromatic hydrocarbon
which has similar physicochemical properties and mode of action to the planar PCBs.
It was demonstrated that the toxic potency of soils from Times Beach, Missouri,
containing an average of 950 nug/kg of 2,3,7,8-TCDD and 8 ug/kg of 2,3,7,8-TCDF
were of much higher toxic potency than the potency of soil collected from a facility
in Newark, New Jersey, which contained 2,280 ug/kg of 2,3,7,8-TCDD, 135 ug/kg of
2,3,7,8-TCDF, and considerable amounts of other chlorinated dioxins and dibenzo-
furans. The 2,3,7,8-TCDD on Newark soils was determined to be much more
strongly bound and less bioavailable than the 2,3,7,8-TCDD bound to the Times
Beach soils or to freshly spiked laboratory soils. These characteristics were related
back to the total organic content of the soils and clearly point out the influence of
factors controlling adsorption on bioavailability.

A similar study was conducted by Varanasi et al. (1985), which investigated
the bioavailability of aromatic hydrocarbons in estuarine sediments. Following
comparison of the uptake of tritiated aromatic hydrocarbons applied to sediments to
the uptake of aromatic hydrocarbons already adsorbed onto sediments, they
concluded that only a fraction of the total aromatic hydrocarbon adsorbed onto the
sediment was bioavailable, the rest being too tightly bound to particles for significant
uptake by biota. As in the study by Umbreit et al., they determined that extractable
residues in soils or sediments, as analytically measured, overestimated the bio-

available residue of the measured residue.
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In a notable study conducted by Fisher et al. (1983), the dynamics of PCBs on
sediments collected from Waukegan Harbor, Illinois were monitored in a laboratory
microcosm. The researchers monitored the ortho-substituted PCB congeners, those
thought to represent the greatest potential for inducing toxic effects. They concluded
that because of their strong adsorption onto sediments and low diffusivity within
sediment pore water, PCBs in sediments are quickly removed from communication
with overlying water. This is especially true if the sediments are not affected by
physical resuspension, bioturbation, or bicaccumulation. The study measured
extremely low PCB diffusivities and concluded that in an aqguatic system to which
PCB inputs are stopped, even low sedimentation rates would quickly immobilize the
existing sediment-bound residues from diffusional communication with overlying

waters.

4.03 Biodegradation and Other Dissipative Pathways
As reviewed in USEPA (1983), the microbial degradation of the PCBs in

aquatic media such as natural waters, activated sludge systems, or in pure culture
systems of microbes is relatively extensive. However, some of the data are
contradictory, primarily due to the variety of different experimental approaches used.

The general trend which is observed is that PCBs, especially the mono-, di-,
and trichloro-compounds could undergo biodegradation under aerobic conditions at
rates which would give half-lives of 2 to 40 days. Half-lives for the tetra- and the
pentachloro- (and higher) biphenyls were given as 1 week to 2 or more months, and
greater than one year, respectively. Information on PCB degradation in soils is

considerably more limited, but a comparable range of persistence in soil (under
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aerobic conditions) was estimated for the various PCB congener groups (USEPA,
1983). That is, mono- and dichlorobiphenyls would degrade in laboratory studies
with approximate half-lives of 6 to 10 days, tri- and tetrachlorobiphenyls with half-
lives of 12 to 30 days, and pentachloro- and biphenyls of higher substitution would
be the most persistent, with half-lives of greater than a year or more.

Two reasons were given to explain this pattern of persistence. First, greater
chlorine substitution reduces the opportunity for oxidative metabolism of the
biphenyl rings, which may open the way for more extensive degradation. Secondly,
as discussed above, increasing chlorine substitution results in a greater affinity for soil
particles, which can decrease the bioavailability of the PCB molecule to microbes.
For those microbes which must absorb the compound intracellularly prior to
metabolizing it, the binding reduces the ability of the PCBs to become biodegraded.
Based on recent studies (Unterman et al., 1987), substantial aerobic biodegradation
of soil-bound PCBs may be more extensive than previously thought. These
laboratory and field studies indicate that certain soil microbes readily reduced PCB
soil residues, including the more highly chlorinated congeners.

Until recently, PCBs under anaerobic soil conditions were believed to undergo
biodegradation only to a negligible extent (USEPA, 1983). However, recent data
presented by Brown ef al. (1987) indicate that microbial communities can develop
with time under anaerobic conditions which are capable of degrading even the more
highly chlorinated congeners. In addition to the oxidation/reduction potential of the
soil, other site-specific factors may limit or enhance the rate of soil biodegradation.

These include the composition of the microbial community present, availability of
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other soil nutrients, climate and precipitation, and other physical/chemical parameters.
| Results of a field study of biodegradation of PCBs in Hudson River sediments
was recently released by General Electric Company (1992). It was concluded from
this studf that indigenous microorganisms can degrade the lightly chlorinated PCBs
present in Hudson River sediments, that aerobic PCB biodegradation can be
accelerated in situ by the addition of nutrients and supplemental oxygen, and that
aerobic PCB degradation is occuring naturally in Hudson River sediments (General
Electric Company, 1992). Therefore, although it is reasonable to expect that the
PCB residues will dissipate at the study area by biodegradation, it is difficult to assess
accurately the site-specific biodegradation rates of PCBs.

Several other physical and chemical mechanisms may also serve to dissipate
PCBs (Callahan et al., 1979). As discussed above, PCB volatilization from water is
a significant process, but is negligible for PCBs bound to soil and sediment particles.
Hydrolysis and oxidation also play minimal roles in degradation of PCBs. While
there is experimental evidence that PCBs, including the more chlorinated congeners,
may be photodegraded in the presence of ultraviolet light, there is no evidence that

this event occurs under environmental conditions.

4.04 Bioaccumulation

As with adsorption phenomena, the tendency for a neutral organic substance
such as PCBs to accumulate in aquatic and terrestrial biota is strongly correlated with
its lipophilicity as defined by water solubility and Kow, with the additional
consideration of the degree of metabolism within the organism to more water-soluble

and more readily excreted structures. Thus, lipophilic compounds will, up to a point,
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be readily absorbed through gill tissue (in fish) and the gastrointestinal tract, and,
once in the body, will favorably partition into adipose and other lipid-rich tissues
while resisting excretory mechanisms. Thus, it has frequently been observed that
residues of such compounds may accumulate to levels higher than found in the
ambient environment, in continuously or intermittently exposed organisms (Spacie
and Hamelink, 1984). Such an event is termed bioconcentration or bioaccumulation.
Dietary uptake from residues in the food web can also contribute to accumulated
residues as well as from ambient exposures. As in the preceding discussions, PCBs
adsorbed to bottom and suspended sediments will have a reduced availability to biota
as compared to residues in water, air, or food items. Therefore, in light of the
lipophilic and relatively inert nature of the PCBs, they have a propensity to
bicaccumulate in both aquatic and terrestrial organisms as discussed in detail by
USEPA (1980). USEPA (1980) presents the results of a large number of bio-
concentration studies of PCBs in both freshwater and saltwater species of vertebrates
and invertebrates. Bioconcentration factors (or BCFs, the ratio of the tissue residue
level to the residue level in the exposure medium) of up to 100,000 or more have
been measured in fish and shellfish. For example, a BCF for Aroclor 1242 of 274,000
was reported for the freshwater fathead minnow based on whole body residues. In
the edible fillets of the rainbow trout, an important food fish, a BCF of 9,550 was
determined. Given the great variability of BCFs within fish species and between fish
species, an estimate of a BCF for PCBs may aid in understanding the potential for

the chemical to bioaccumulate.
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SECTION 35 - RISK ASSESSMENT

5.01 Introduction
This section presents a baseline assessment of the potential human health

risks which may be associated with chemical residues at the study area. This risk
assessment is a revision of the risk assessment originally prepared for the study area
in 1989 (O’Brien & Gere Engineers, 1989), and includes analytical data from recently
conducted field activities at the study area. The assessment was conducted in
accordance with USEPA guidelines and procedures, as presented in the following
guidance documents:

o Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation
Manual (Part A) (USEPA, 1989[a])

° Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation
Manual Supplemental Guidance "Standard Default Exposure Factors” (USEPA,
1991[a]).

. Guidance on Risk Characterization for Risk Managers and Risk Assessors
(USEPA, 1992[a]).

° Guidelines for Exposure Assessment (USEPA, 1992[b]).

Consistent with these guidelines, the assessment was conducted in the
following five phases:
1. Characterization of Exposure Setting - The first step in the assessment

process was to characterize the study area with respect to its physical
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characteristics as well as those of the human populations on or near the study
area. The output of this step was a descriptive evaluation of the study area
and surrounding populations with respect to those characteristics that
influence exposure.

Data Evaluation - The objective of the data evaluation step was to organize
the data into a form appropriate for use in the assessment-4nd to evaluate the
quality of the data for risk assessment purposes.

Exposure Assessment - In the exposure assessment, the pathways by which
receptors may be exposed to study area chemicals were identified, and
exposure point concentrations of the chemicals were estimated. Exposure
point concentrations were estimated directly from detected study area
concentrations.

Toxicity Assessment - In the toxicity assessment, available toxicological data
for study area related compounds were reviewed. Dose-response relationships
between the extent of exposure and the potential occurrence/severity of
potential adverse health effects were estimated.

Risk Characterization - In the risk characterization step, the toxicity and
exposure assessmenfs were integrated into quantitative expressions of
potential human health risk. Potential carcinogenic and non-carcinogenic
health effects were characterized using chemical specific toxicologic reference

data.
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The Study Area Characterization, Data Evaluation, Exposure Assessment,
Toxicity Assessment, and Risk Characterization are presented and discussed in
Sections 5.02, 5.03, 5.04, 5.05, and 5.06, respectively.

In the opinion of O’'Brien & Gere Engineers, the risks calculated and
presented in this assessment are not a realistic presentation of actual risks to human
health represented by the study area. The calculated values are a reflection of the
standardized risk assessment methodology recommended by the USEPA. The risk
values calculated using the USEPA methods are likely to overestimate the actual
human health risks due to the utilization of conservative exposure assumptions and
dose response models. However, because they are generated by a "standardized"
procedure, the risk values are useful as 2 basis for comparison between investigated

sites, as well as a basis for identifying remedial objectives,

5.02 Study Area Characterization

5.02.1 Future Study Area Use

It is expected that the study area use in the foreseeable future will be

the same as the current study area conditions.

5.02.2 Potential Receptor Populations

Due to the limited access to the study area, and the lack of recreation-
al fishing at the study area, exposure to study area related compounds is
expected to be low. However, it is possible that individuals may occasionally
gain access to the study area. In addition, at the request of NYSDEC (Kelly,

1989), it was assumed that there may be some fish that were caught from the
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study area and eaten by a domestic household. Potential receptor populations
were therefore identified as adult/child recreational users of Ley Creek, and

adult/child consumers of recreationally caught fish.

5.03 Data Evaluation

The objectives of the data evaluation step are to evaluate the quality of
analytical data for use in the risk assessment. The result of the data evaluation is a
list of compounds and environmental media that may be of concern at the study area.
The identified compounds are carried through the exposure assessment and risk
characterization steps. Significant data gaps, if they exist, are also identified during
the data evaluation. The sampling locations, sampled media, and analytical methods

were examined for representativeness and accuracy in the data evaluation process.

5.03.1 Selection of Compounds of Potential Concern

PCBs were identified as the only compounds of potential concern for
the study area. The volatile organic compounds detected in the surface water
during previous investigations at the study area were eliminated from
consideration as compounds of potential concern based on the low concentra-
tions detected in the water, and compliance with NYS Class B surface water

standards and guidance values.

S.04 Exposure Assessment

In the exposure assessment, the mechanisms by which receptors may be

exposed to the chemicals of potential concern present at or migrating from the study
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] area are identified and the concentrations of the chemicals to which receptors may

be exposed are estimated. The exposure assessment was conducted in the following

manner:
g | 1. Characterize Exposure Setting

§ a. Characterize physical environment

' b. Identify potentially exposed populations
% | 2. Identify and Evaluate Exposure Pathways

f a. Exposure pathway analysis

3. Quantify Exposure
a. Estimate exposure point concentrations
¢ b. Determine intake variables

C. Calculate estimated chemical intakes by receptors

T e

] 5.04.1 Characterization of Exposure Setting

The first step in evaluating exposure is to characterize the study area
with respect to its physical characteristics, as well as those of the human

populations on and near the stndy area. The output of this step is a

st

qualitative evaluation of the study area and surrounding populations with
respect to those characteristics that influence exposure. Information gathered

- during this step supports the identification of exposure pathways in Section

5.04.02.

The following summarizes the key aspects of the study area and its

[ —

surroundings:

.....

September 16, 1993 79



JE—

rC—

September 16, 1993

The study area is located between the Town of Salina Garage
and Townline Road and extends approximately 5,200 feet along
Ley Creek. The portion of the study area which is listed as a
Class 2 site in the New York State Registry of Inactive Hazard-
ous Waste Disposal Sites is that parcel on the south bank of
Ley Creek which starts at GM-IFG Outfall 003 and extends
1,000 feet west.

The study area is in an urban area.

The study area is fenced and therefore not accessible by the
general public. However, it is possible that receptors may
occasionally access the study area.

There is no recreational use of the study area for fishing.
However, at the request of NYSDEC (Kelly, 1989), the fish

ingestion pathway was evaluated.

As discussed in Section 5.02.3, the following potential receptor

populations were identified at the study area:

Adults/children who may occasionally contact surface soils at
the study area.

Adults/children who may occasionally contact sediments at the
study area.

Adults/children who may occasionally consume fish containing

PCBs.
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5.04.2 Identification and Characterization of Exposure Pathways

An exposure pathway describes the course a chemical takes from the
source to the exposed individual. An exposure pathway generally consists of

four elements:

. A source and mechanism of chemical release
° A retention or transport medium
° A point of potential human contact with the contaminated

medium (referred to as the exposure point)
o An exposure route (e.g. ingestion) ai the contact point.

An exposure pathway analysis evaluates the sources, locations
and types of environmental releases as well as population locations and
activity patterns to determine the significant pathways of human

exposure. A pathway is considered complete if there is:

® A source or chemical release from a source,

° A potentially exposed receptor population,

] An exposure point where contact of receptors may occur, and
® An intake mechanism for potentially exposed receptors.

If these conditions are not met, there is no means by which receptors may
receive a dose of the chemical, and the pathway is classified as incomplete,
Incomplete pathways are not considered further in the risk assessment.

An exposure pathway analysis was conducted for the study area. Soil,
ground water, surface water, sediments, air, and biota were identified as
potential receiving media for compounds of concern. Following the

identification of potential receiving media, potential exposure pathways at the
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study area were classified as complete or incomplete. The results of the

exposure pathway analysis are presented on Table 17 and summarized below.

September 16, 1993

5.04.2.1 _Soil

Under current and future land uses, the soil exposure pathway
via incidental ingestion and dermal adsorption was determined to be
complete at study area locations. PCB residues are present in surface
soils at the study area. There is a potential for individuals to come
into contact with the PCB residues in surface soil. However, it should
be noted that the likelihood that individuals may contact study area
soil is low, since the study area is fenced and access is therefore

limited.

5.04.2.2 Sediment

Under current and future land uses, the sediment exposure
pathway via incidental ingestion and dermal adsorption was determined
to be complete at study area locations. PCB residues are present in
sediments at the study area. There is a potential for individuals to
come into contact with the PCB residues in sediments. However, it
should be noted that the likelihood that individuals may contact study
area sediments is low, since the study area is fenced and access is

therefore limited.
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5.04.2.3 Ground Water

Under current and future land uses, it was determined that the
ground water exposure pathway is incomplete at study area and
surrounding locations. Although chemical residues were detected in
study area ground water, the shallow ground water at the study area
is not used for domestic or industrial purposes, since the local
community is served by municipal water from the Onondaga County
Water Authority (OCWA), which obtains its water from Otisco Lake,

located approximately 16 miles from the study area.

5.04.2.4 Surface Water

Under current and future land uses, the surface water pathway
was classified as complete. Low concentrations of PCBs were detected
in surface water collected from the study area. There is a potential for
individuals to come into contact with the PCB residues in surface
water. However, it should be noted that the potential exposures to
PCB residues via the surface water pathway is likely to be negligible
compared to sediment/surface soil exposures since low concentrations
of PCBs were detected in study area surface water, and access to the
study area is limited. Therefore, the surface water pathway was not

quantified further in the analysis.
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5.04.3

5.04.2.5 Air

Under current and future land uses, the study area air pathway
is classified as incomplete. Previous air monitoring at the study area
did not detect PCB residues in the air at a detection limit of 1 x 107

mg/m® (O'Brien & Gere Engineers, 1989).

5.04.2.6 Biota

The foodchain pathway via ingestion of biota is classified as
complete. PCB residues were detected in fish collected from the study
area. While it is highly unlikely that fish from the study area would be
eaten, at the request of NYSDEC (Kelly, 1989) it was assumed for this
assessment that there may be some domestic consumption of fish

caught from the study area.

uantification of Exposure

The next step in the exposure assessment was to quantify the

magnitude, frequency and duration of exposure for the complete exposure

pathways. First, exposure concentrations were estimated, then pathway-

specific intakes were quantified.

The methods and assumptions used in calculating the exposure point

concentrations for soil, sediments, and fish are presented below.

September 16, 1993
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5.04.3.1 Soil

Consistent with current USEPA guidance (USEPA, 1992[b]),
average and upper bound exposure point concentrations were
estimated. The average exposure point concentration was calculated
as the mean detected PCB concentration from study area samples
(Appendix F). The upper bound exposure point concentration was
calculated as the upper 95% confidence level on the arithmetic mean

for PCBs in surface soils (Appendix F).

5.04.3.2 Sediment

Consistent with current USEPA guidance (USEPA, 1992[b]),
average and upper bound exposure point concentrations were
estimated. Average exposure point concentrations were calculated as
the mean detected PCB concentration from study area samples.
Insufficient sediment samples were available to estimate the upper
95% confidence level on the mean for PCB concentrations in sedi-
ments. Therefore, as a conservative measure, the maximum PCB
concentration detected in sediments was used as the upper bound

exposure point concentration (Appendix F).

5.04.3.3 Fish

The maximum and mean PCB concentrations detected in the
edible portion of fish collected from Ley Creek were used as an upper
bound and average estimate, respectively, of PCBs in the fish (Appen-
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dix F). The maximum concentration of PCBs in fish was used as the
upper bound exposure point concentration because insufficient fish
samples were available to estimate the upper 95% confidence level on
the mean. It should be noted that some of the fish were collected
from an upgradient location from the study area. According to
NYSDEC, the fish in Ley Creek have a home range that may extend
up to two miles along the creek (Creech, 1992). Therefore, the PCB
residues detected in the fish collected from Ley Creek likely represent
the general discharge of PCB residues to the creek, and may overesti-
mate the specific contribution of the study area to PCB concentrations
in fish in Ley Creek. As discussed in Section 1.02, there are several

potential upstream sources of PCBs to Ley Creek.

5.04.4 Calculation of Chronic Daily Intakes

Chronic Daily Intakes (CDIs) for receptors exposed via the following

exposure pathways were calculated using the intake equations and parameter

estimates given on Tables 19 through 21 and summarized below,

September 16, 1993

5.04.4.1 Contact with Study Area Soils

A summary of the exposure parameters used to evaluate
potential direct contact exposures with soils is given on Table 19. As
previously stated in this assessment, the exposure frequency for
individuals at the study area is likely to be low since access to the
study area is limited. It was assumed that an adult individual may
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contact surface soils during work related activities for a period of 10

days per year over the _employment period. The upper bound and

average ernployment perlods at the plant were estlmated at 19 and 4
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years respectwely, based on US Bureau of Labor data (US Bureau of

Labor 1989) it was aiso assumed that an older child (> 6 years) may

L

be present at the study area for a total of 2 days per year for a 6 year
penod (total of 12 days exposure).

k "For both chlldren and adults 1t was assumed that incidental
ingestion of soils would be the dominant exposure route. Dermal
uptake of PCB residues from the soils is likely to be negligible relative
to incidental ingestion because the soils have a high organic matter
content. As such, the PCB residues would be strongly bound to the
soils and would not be extensively available for dermal uptake
(according to data cited by USEPA (USEPA, 1992[c]), less than 0.2 %
of the applied dose of TCDD, a structurally similar compound to PCB,
is expected to be absorbed transdermally following dermal application
of TCDD in high organic carbon soils).

Consistent with USEPA guidance for industrial exposures,
adults were assumed to ingest 50 mg of soil per day exposed (USEPA,
1989). In addition, it was assumed that while at the study area, adults
may be exposed to soils approximately 80 percent of the time, and
sediments 20 percent of the time. For children, the estimated soil
ingestion rate for outdoor play activities (250 mg/day) was used
(USEPA, 1989). It was assumed that while at the study area, children
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may be exposed to soils 50 percent of the time, and sediments 50
percent of the time. In addition, it was assumed that the children that
may trespass at the study area would be older children (> 6 years),
and the average body weight for older children (>6 - 18 years) of 21
kg was used.

The estimated direct contact CDIs for PCBs based on the above

exposure assumptions are given on Table 19.

S.04.4.2 Contact With Study Area Sediments

The exposure parameters used to estimate sediment incidental
exposures were the same as the soil exposures except the sediment
average and upper bound exposure point concentrations were used,
and the fraction of total ingested material contributed by the sediments
was assumed to be 20 percent and 50 percent for adults and children,
respectively. The estimated CDIs and parameter values for sediment

exposures based on the above exposure assumptions are given on

Table 20.

5.04.4.3 Ingestion of Fish Containing PCBs

A summary of the exposure parameters used to evaluate the fish
ingestion pathway is given on Table 21. As previously stated,
recreational fishing in Ley Creek is minimal or nonexistent. In this
assessment, it was assumed that an individual would fish in Ley Creek
at a frequency of once per year. On that occasion, it was assumed that
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a total catch of 2,000 grams of edible fish would be caught. This figure
was based on an assumed catch of two fish, each of 1,000 g mass. The
1,000 -g mass was used for the purposes of calculation, based on an
average mass of fish of sufficient size for consumption caught during
the fish survey on July 16, 1992 (884 g); fish selected for this calcula-
tion are indicated in Table 2. It was assumed that a catch of 2,000 g
would yield an edible portion of 500 grams (25% of total weight). It
was further assumed that the edible portion would be consumed over
the course of the year by a family of four (two adults and two children)
for a total ingested quantity of 192 grams/adult and 58 grams/child.

The calculated CDIs via the fish ingestion pathway based on the

above exposure assumptions are given on Table 21.

5.05 Toxicity Assessment

In the toxicity assessment, available toxicological data summaries for study
area compounds are reviewed and the relationship between the extent of exposure
to a specific contaminant and the increased likelihood and/or severity of adverse
effects are estimated. The potential toxicologic effects induced by a given dose of
a chemical are classified according to two criteria: carcinogenic effects and non-
carcinogenic effects.

Exposures to chemicals which cause non-carcinogenic health effects are
evaluated based on the notion that there is a dose level at and below which no
adverse health effects would be expected to occur (threshold effect). Using animal

and/or human dose response information, the USEPA estimates the dose for specific
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chemicals which would represent the dose at which the toxicity threshold for humans
would occur. These dose levels are referred to as Reference Doses (RfD’s). The
ratio of the estimated CDI and the RfD is termed the Hazard Index (HI). If the HI
is less than 1, then it is believed that there will be no adverse non-carcinogenic
toxicologic effects related to the exposure.

The USEPA assumes that there is no threshold dose for carcinogenicity, i.e.
there is no dose of a carcinogenic substance that is associated with zero risk. This
i8 a conservative assumption that may or may not be valid, as the concept of no
threshold for carcinogenic effects has not been demonstrated via laboratory animal
studies or human epidemiological information. USEPA calculates cancer slope
factors in order to quantify the potential excess cancer risk following exposure to a
chemical. The excess cancer risk is defined as the probability of developing cancer
from a specific exposure in excess of the background probability of developing cancer
in general. For example, the average background risk of developing cancer over a
lifetime is approximately 0.25 in the United States. The excess cancer risk would be
the additional probability of developing cancer over the background incidence of
0.25.

A cancer slope factor is an upper-bound estimate of the probability of a
cancer response per unit intake of a chemical over a lifetime. Slope factors
incorporate safety factors which are designed to protect the public health. This
means that expected excess cancer rates calculated using the USEPA’s potency
factors represent "worst case" estimates, i.e. the actual excess cancer rate is expected

to be lower than the calculated estimate.
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5.05.1 Toxicity Profiles

A brief discussion of the human toxicological effects of PCBs, including

Rfd’s and cancer slope factors published by USEPA, are presented below.

The information was compiled from USEPA’s Integrated Risk Information

System (IRIS) database, as well as data published in the open literature.

September 16, 1993

5.05.1.1 Cancer

USEPA has classified PCBs as a group as B2 (probable human
carcinogens), and have published an oral cancer slope factor of 7.8
(mg/kg/day)™. The classification of PCBs as probable human carcino-
gens by the Carcinogen Assessment Group of the USEPA is based
upon reports that indicated that Aroclor 1260 produced liver tumors
when fed to rats, and that Kaneclor 500 (a Japenese PCB mixture
similar in composition to Aroclor 1260) produced a similar effect in
mice. Kimbrough et al. (1975) exposed a group of 100 female
Sherman strain rats to a diet containing Aroclor 1260 at a level of 100
mg/kg of feed for a period of approximately two years. When the
surviving 184 animals were sacrificed and histologically examined, 26
were found to have hepatocellular carcinoma and 144 had neoplastic
nodules of the liver. The results were statistically significant when
compared to tumor incidence in a comparable control group.
Neoplastic nodules are generally considered to be pathologically
related to, and may precede development of, hepatocellular carcinoma.
Ito et al. (1973) reported the occurrence of hepatocellular carcinoma
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in 5 of 12 male mice exposed to high levels (500 mg/kg feed) of
dietary Kaneclor 500. Lower levels of Kaneclor 500 did not elicit the
carcinogenic effect. Of special note was the observation that dosages
of up to 500 mg/kg dietary Kaneclor 400 or Kaﬁeclor 300 (less
chlorinated PCBs) did not elicit this response, indicating that carcino-
genicity may be related to the degree of chlorination.

According to USEPA (USEPA, 1992[d]), data from the
National Cancer Institute study (NCI, 1978) suggested an apparent
dose dependent relationship between Aroclor 1254 exposure and
elevated cancer incidence in male or female Fischer 344 rats,
However, the cancer incidence in treated animals was not statistically
significantly greater than the cancer incidence in control animals, It
is also of note that Aroclor 1248, which is the most prevalent aroclor
detected at the study area, has not been demonstrated to be carcino-
genic in laboratory bioassays.

There are numerous literature reviews which support the
conclusion that lower chlorinated Aroclor mixtures are likely to be of
lower potency than Aroclor 1260 (USEPA, 1991[b]; IEHR, 1991; and
Chase et al., 1989). USEPA’s Risk Assessment Forum conducted a
review of the possible use of toxic equivalence factors to evaluate the
relative potencies of Aroclor mixtures (USEPA, 1991{b]). They
presented data suggesting that Aroclor 1260 may be approximately 3
times more potent than Aroclor 1254, and 20 times more potent than
Aroclor 1248 (USEPA, 1991[b]). Similarly, the Institute for Evaluating
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Health Risks (IEHR) conducted a critical reassessment of five key rat
PCB studies. Based on their assessment, it was concluded that there
was no evidence to date that indicated that Aroclor 1254 and Aroclor
1242 were carcinogenic in animal studies. In addition, they suggested
that, based on reclassification of the observed pathologic lesion
according to current classification standards, and incorporation of dose
response data from different rat species and sexes, an oral cancer
potency factor of 1.9 (mg/kg-day)? for Aroclor 1260 may be more
appropriate than the current USEPA value, 7.8 (mg/kg-day)! (IEHR,
1991). Another critical review summarized evidence suggesting that
Aroclor 1260 may be expected to be approximately 20 times more
potent than Aroclor 1232, 10 times more potent than Aroclor 1242,
and approximately 3 times more potent than Aroclor 1248 (Chase ef
al., 1989).

Available information reviewed in USEPA (1984) and in Life
Systems (1983) indicates that several studies have failed to elicit a
mutagenic or other genotoxic response to PCBs in a number of
bacterial and animal test systems. Only one study, utilizing a modifica-
tion of the Ames bacterial assay system, reported a positive response
for 4-chlorobiphenyl and Aroclor 1221 (to a lesser degree). These
data, indicating a lack of (or very low order of) mutagenicity, shed light
on the possible mechanism by which certain PCB congeners induce
liver tumors in rodents, and have an important bearing on the conduct
of a quantitative cancer risk assessment of these materials.
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There is very little data from which to directly infer the
carcinogenicity of PCBs in humans. As reviewed in USEPA (1984),
over 1000 people in Yusho, Japan received extensive exposure to high
levels of PCBs due to consumption of rice cooked in an oil which was
contaminated with a PCB-containing heat transfer agent. This
incident, occurring in 1968, resulted in immediate and severe dermato-
logical and respiratory effects. In 1979, it was reported that 11 of 33
deaths of Yusho patients were from malignant neoplasms of a variety
of body sites. However, tumor incidence data from a concurrently
exposed population were not available and, therefore, conclusions
regarding the involvement of PCB exposure to these cancer deaths
cannot be made. Interpretation of these data were further complicated
by the fact that the exposures involved cooking the oil which produced
a high level of toxic PCB byproducts, notably chlorinated dibenzo-
furans and dioxins.

Other studies examining the relationship between human PCB
exposures and cancer incidence have yielded inconclusive results
(USEPA, 1992[d]). As such, USEPA has determined that there is

inadequate evidence for human carcinogenicity of PCB mixtures.

5.05.1.2 Subchronic and Reproductive Toxicity

Since PCBs have only a low order of acute toxicity to humans
or animal test species, most investigations of the toxicity of PCBs have
focused on potential toxicity from relatively low level, sub-chronic
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exposures. As reviewed in ATSDR (1991), PCBs have elicited a
variety of subchronic toxic effects in humans and experimental animals,
with a great deal of variation observed in the sensitivity of response
among species.

A number of occupational and accidental exposures have
provided some documentation on the non-carcinogenic effects of PCBs
to humans. As discussed in USEPA (1984) and Life Systems (1983);
exposures to residues of PCB components have resulted in chloracne
and other skin disorders in exposed workers, and occasionally other
effects including liver damage, and symptoms indicating neurological
and gastrointestinal effects. Subchronic and chronic exposure studies
in animals have largely confirmed these findings.

The most consistently affected organ system in experimental
animals is the liver (USEPA, 1984). Among the most frequently
observed signs of liver toxicity in rodents exposed to high levels of
PCBs are enlarged hepatocytes with hypertrophy, fatty infiltration, bile
duct proliferation, and elevation of microsomal enzyme activity.
Longer term exposures may produce liver degeneration and necrosis
in the most highly exposed groups. Mink and monkeys, compared to
rodents, are highly susceptible to the effects of PCBs. Exposure of
mink to long term diets containing PCBs at 20 mg/kg feed resulted in
mortality, while levels of 2 mg/kg diet diminished reproductive

performance. Monkeys exposed to low chronic levels of PCBs
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demonstrated a variety of skin lesions, edema, reduced birth weights
of infants, fetal toxicity, hyperactivity, and diminished learning capacity.

Several studies have investigated the reproductive and terato-
genic potential of the PCBs (USEPA, 1984). Marks ef al. (1981)
studied the ability of 3,3’,4,4°,5,5-hexachlorobiphenyl to induce fetal
malformations when fed to pregnant mice at up to 12 mg/kg body
weight during gestation. Significant, dose-related increases of cleft

palate and hydronephrosis were observed beginning with dosages of 2.0

" mg/kg and up. Since maternal toxicity was observed beginning at 8.0

mg/kg, this hexachlorobiphenyl isomer is teratogenic under the
conditions of the study. The relationship of this study to exposure to
Aroclor mixtures is uncertain, since the particular PCB isomer tested
is only one of the many hexachlorobiphenyls that constitute a portion
of the total congener mix in the more highly chlorinated Aroclor
mixtures. -As reviewed in USEPA (1984), diminished reproductive
success and various manifestations of fetotoxicity have been observed
in rodents and monkeys exposed to PCB mixtures.

While reproductive impairment and other forms of subchronic
and chronic toxicity have been demonstrated under certain test
conditions with animals (particularly with the more chlorinated PCB
congeners), there is no conclusive evidence that such effects have
occurred in exposed humans, other than certain skin disorders.
USEPA has published a chronic oral RfD for Aroclor 1016 based on
a No Observed Adverse Effect Level (NOAEL) of 0.007 mg/kg/day
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for reproductive effects in monkeys, divided by an uncertainty factor
of 100 for animal to human extrapolation and protection of sensitive

subpopulations.

5.05.2 Toxicological Uncertainties

One significant source of uncertainty in evaluating the potential
toxicologic effects of PCB mixtures is related to the use of toxicologic data
from higher chlorinated PCB mixtures in evaluating lower chlorinated
mixtures. Highly chlorinated PCB mixtures such as Aroclor 1260 have been
shown to significantly increase cancer incidence rates when administered at
high doses to laboratory animals. However, as discussed by USEPA (1992(d]),
available data indicate that lower chlorinated PCB mixtures (such as Aroclor
1248) may be less potent with respect to potential carcinogenic effects as
compared with higher chlorinated mixtures. Most of the PCB concentrations
detected at the study area during the RI were Aroclor 1248, and only low
concentrations of Aroclor 1260 were reported in three soil samples collected
from the study area. Since the USEPA has derived a cancer slope factor for
PCBs based on Aroclor 1260 data, use of USEPA’s cancer slope for PCBs
would likely result in a significant overestimation of potential cancer risks at
the study area.

Additional uncertainty arises from the USEPA’s use of the linearized
multi-stage model for estimating the cancer slope factor for PCBs. The
linearized multi-stage model is a mathematical model which may describe the

carcinogenic process. As discussed above, the model assumes that at low
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doses, there is a linear relationship between the dose of a chemical and the
excess cancer risk. In addition, the model assumes that there is no threshold
dose for the induction of cancer. However, there are many instances in which
this assumption may not hold true. Examples of such cases are chemicals that
stimulate cell proliferation rates at high doses (Cohen and Ellwein, 1990;
Ames and Gold, 1990), and non-gentoxic chemicals (Cohen and Ellwein,
1990). In such cases, the linearized multi-stage model may provide a
"plausible upper limit" of potential cancer risk; though the calculated estimate
"does not necessarily give a realistic prediction of the risk. The true value of
the risk is unknown, and may be as low as zero" (51 FR 3398). The basic
toxicologic effects of PCBs, (ie. induction of cell injury at high doses, no
significant mutagenic effects) suggest that use of the linearized multistage
model may result in the overestimation of risks from low level exposures to

PCBs.

5.06 Risk Characterization

In this section of the risk assessment, the toxicity and exposure assessments
are summarized and integrated into quantitative and qualitative expressions of risk.
To evaluate potential carcinogenic effects, the estimated Chronic Daily Intakes are
multiplied by chemical specific slope factors published by the USEPA. The resultant
product is a unitless value reflecting the theoretical risk of an individual developing
cancer in excess of the cancer risk from other causes. The excess cancer risk is
defined as the probability of developing cancer from a specific exposure in excess of

the background probability of developing cancer. In general, excess cancer risks less
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than 10* to 10° are comsidered by the USEPA to be acceptable risk levels,
depending on the specific circumstances of the study area.

Exposures to chemicals which cause non-carcinogenic health effects are
evaluated based on the notion that there is a dose level at and below which no
adverse health effects would be expected to occur (threshold effect). Using animal
and/or human dose response information, the USEPA estimates the dose for specific
chemicals which would represent the dose at which the toxicity threshold for humans
would occur. These dose levels are referred to as Reference Doses (RfD’s). If the
ratio of the estimated CDI and the RfD (the HI) is less than 1, then it is believed
that there will be no adverse non-carcinogenic toxicologic effects related to the

exposure.

5.06.1 Quantifying Risks
Potential health risks were quantified for adult/child receptors

potentially exposed via the following exposure pathways :

° Direct contact with study area soils
® Direct contact with study area sediments
° Ingestion of fish containing PCBs

A summary of the potential health risks to the potentially exposed receptor
populations given above is presented in Tables 22 through 25 and discussed

below.
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5.06.1.1 Birect Contact with Study Area Soils

As shown on Table 22, the upper bound and average excess
cancer risks for direct contact exposures of adults, based on the
previously discussed exposure assumptions and USEPA’s cancer slope
factor are 5.0 x 107 and 7.5 x 10, respectively. The upper bound and
average Hls for adults are 3.4 x 10 and 2.4 x 10, respectively (Table
23). The upper bound and average excess cancer risks for potentially
exposed children are 3.3 x 107 and 2.3 x 107, respectively (Table 24),
The upper bound and average Hls for children are 7.2 x 102 and 5.1
x 107?, respectively (Table 25). These risks and HIs are within the
Superfund site remediation goal in the NCP (10 to 10 for excess

cancer risks and less than 1 for HIs) (40 CFR 300.430).

3.06.1.2_Direct Contact with Studv Area Sediments

As shown on Table 22, the upper bound and average excess
cancer risks for direct contact exposures of adults, based on the
previously discussed exposure assumptions and USEPA’s cancer slope
factor are 7.0 x 10°® and 2.3 x 10?, respectively. The upper bound and
average HIs for adults are 4.8 x 10 and 7.3 x 107, respectively (Table
23). The upper bound and average excess cancer risks for potentially
exposed children are 1.8 x 107 and 2.8 x 10°%, respectively (Table 24).
The upper bound and average Hls for children are 4.0 x 102 and 6.1

x 10, respectively (Table 25). These risks and HIs are within the
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Superfund site remediation goal in the NCP (10 to 10 for excess

cancer risks and less than 1 for HIs) (40 CFR 300.430).

5.06.1.3 Ingestion of Fish Containing PCBs

As shown on Table 22, the upper bound and average excess
cancer risks for adults via the fish ingestion pathway are 6.0 x 10° and
6.0 x 105, respectively. The upper bound and average HIs for adults
are 2.6 x 107 and 8.6 x 107, respectively (Table 23). The upper bound
and average excess cancer risks for potentially exposed children are 1.6
x 10° and 5.2 x 10°, respectively (Table 24). The upper bound and
average Hls for children are 3.4 x 107 and 1.1 x 107, respectively
(Table 25). These risks and HIs are within the Superfund site
remediation goal in the NCP (10 to 10 for excess cancer risks and
less than 1 for HIs) (40 CFR 300.430).

It should be noted that the calculated health risk estimates for
the fish ingestion pathway were based on PCB residues detected in the
fish collected from Ley Creek. As previously discussed, the detected
concentrations likely represent the general discharge of PCB residues
to the creek, and may overestimate the specific contribution of the
study area to PCB concentrations in fish in Ley Creek. In addition, it
should be noted that the maximum detected PCB concentration (2.4
mg/kg) only slightly exceeds the U.S. Food and Drug Administration
(FDA) tolerance limit of 2 mg/kg for acceptable levels of PCB
residues in edible fish. It should also be reiterated that the estimation
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of risk via the fish ingestion pathway is especially conservative due to
the undesirability of Ley Creek as a fishing location. Aesthetic
problems in Ley Creek resulting from raw discharges and combined

sewer overflows preclude fishing in the creek (NYSDEC, 1992).

5.06.2 Uncertainties

The risk measures used in this risk assessment are not precise,
deterministic estimates of risk, but conditional estimates controlled by a
considerable mumber of consecutive upper-bound assumptions regarding
exposure and toxicity, which are designed to overestimate the true risk value.
This is done by convention, consistent with USEPA protocols. A general
discussion of the uncertainties inherent in the exposure assessment and

toxicity assessment is presented below.

5.06.2.1 Calculation of Chronic Daily Intake

There is considerable uncertainty regarding the CDIs calculated
for potentially exposed populations. These uncertainties stem from
uncertainties regarding representative exposure point concentrations
and exposure assumptions. In order to minimize the potential for
underestimating the potential health risks at a site, the risk assessment
process incorporates various conservative parameters in the exposure
assessment process. The following conservative assumptions were

made in calculating the CDIs at the study area:
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The upper bound exposure point concentrations at the study
area used were assumed to be the upper 95% confidence level
on the mean or the maximum concentration detected in each
medium at the study area. The actual representative exposure
point concentrations are likely to be lower than the maximum
detected concentration.

It was assumed that the entire mass of PCBs in the ingested
soils would be available for uptake following ingestion.
However, it is likely that the intestinal absorption of PCB
residues from soils/sediments would be less than 100%, since
the PCB residues would be strongly adsorbed to organic

material in the soils and sediments.

5.06.2.2 Toxicological Data

The uncertainties and conservative assumptions inherent in the

toxicologic information used in this assessment have been discussed in

Section 5.05.2 of this report.

5.06.2.3 Propagation of Conservative Estimates

The use of a series of upper bound conservative estimates in the

calculation of the CDI has a multiplicative effect on the degree of
conservatism of the calculated risk level, i.e. the degree of conservatism
of the final estimate is far greater than the conservatism associated

with the individual parameter. As stated by USEPA, "the actual
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probability that any individual in the population would be subject to
the calculated risk estimate is extremely small, and usually so small as
to be a practical impossibility" (USEPA, 1992[b]). Therefore, the final
cancer risk estimate is likely to significantly overestimate the actual

excess cancer risks.

5.07 Summary

A baseline risk assessment was performed using available analytical data
generated by O’Brien & Gere Engineers, Inc. The risk estimates were calculated to
highlight potential sources of risk so that they may be considered for inclusion in the
remedial process as remedial objectives. In summary, the following conclusions may
be made. Upper bound and average excess cancer risks and hazard indices for direct
contact with soils, direct contact with sediments, and ingestion of PCB residues in fish

are as follows:

Exposure Receptor Average Excess Upper Bound Excess Upper Bound
Pathway Cancer Risk Average HI Cancer Risk HI
Direct Contact Adults 7.5 x 108 24 x10° 5.0 x 107 34 x 107

With Study
Area Soil Children 23x 107 51x10? 33x107 72x10°
Direct Contact Adults 23x 107 73x10° 7.0 x 10 \\ 48 x 10

With Study
Area Sediments Children 28 x 108 6.1 x 10 1.8 x 107 40x10%
Ingestion of Adults 6.0 x 108 8.6 x 102 6.0 x 10 2.6 x 107

PCB Residues

in Fish Children 52x10° 1.1 x 10 1.6 x 107 3.4 x 107
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SECTION 6 - FISH AND WILDLIFE IMPACT ANALYSIS

6.01 Introduction

This section of the RI Report presents the results of a Step I Fish and
Wildlife Impact Analysis (FWIA) for the study area. The FWIA was prepared in
accordance with Fish and Wildlife Impact Analysis for Inactive Hazardous Waste Sites
(NYSDEC, 1991[a]) and the RI/FS Work Plan (O’Brien & Gere, 1992). The
purpose of Step I of the FWIA is to identify potential ecological receptors inhabiting
the study area and vicinity and to examine the potential for impact to these resources
based on an evaluation of exposure pathways and study area-related contaminant
concentrations in the environmental media.

'The FWIA report is organized into three sections: Section 6.02 - Study Area
Description, Section 6.03 - Applicable Fish and Wildlife Criteria, Section 6.04 -
Exposure Pathway Analysis, and Section 6.05 - Results and Discussion. Section 6.02
describes the physical characteristics of identified covertypes to evaluate use and
value to fish and wildlife. Section 6.03 identifies applicable Fish and Wildlife
Regulatory Criteria (FWRC) for comparison with contaminant concentrations in the
environmental media. Section 6.04 presents an exposure pathway analysis. Section
6.05 presents the results of the FWIA, discusses potential ecological exposures within
the study area, and addresses whether additional ecological assessment steps should
be performed. The tasks which were performed for the Step I FWIA, and the results

of these tasks, are discussed in the following sections.
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6.02 Studyv Area Description

The Study Area Description section is divided into five subsections:

1) General Study Area Description - presents a general discussion of the
environmental setting and the history of study area activities,

2) Covertype Delineation - discusses the division of the study area and
vicinity according to ecological covertypes,

3) Fish and Wildlife Resources - evaluates the quality of the covertypes
as wildlife habitat and identifies typical wildlife inhabitants,

4) Observations of Study Area-Related Stress - discusses observations of
stressed vegetation related to chemical or physical impacts, and

5) Other Resources - discusses other study area resources such as state

regulated wetlands and rare, threatened, and endangered species.

6.02.1 General Study Area Description

The study area consists of approximately one mile of Ley Creek and
its southern shoreline. The site comprises the easternmost 1000 ft of the
study area. The shoreline consists of primarily material that has been dredged
from Ley Creek in the past for drainage improvements and is currently
vegetated with primarily reedgrass. Ley Creek continues downgradient of the
study area, with a more natural shoreline, for approximately 3 miles, where
it enters Onondaga Lake. Onondaga Lake has received industrial and
municipal discharges for many years, resulting in poor water gquality,
contaminated sediments, and a resultant ban on the consumption of fish from

the lake. Fish may migrate from the lake into tributaries which makes
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interpretation of fish contaminant data difficult when trying to identify
tributary inputs. The vegetative corridor provided by Ley Creek and its
shorelines, wetland areas adjacent to the creek, and preserved natural forest
areas such as the Marine Corps Reserve Training Center, provide migration
routes and cover for terrestial wildlife in a highly developed environment.

The site comprises a small part of this available habitat.

6.02.2 Covertype Delineation

In the context of this report, a "covertype" is defined as an area
characterized by a distinct pattern of natural (e.g. forest) or cultural (eg.
residential) land use. Covertype designations were applied to the study area
and surrounding areas within 0.5 miles (the study area) based on the observed
physical and vegetative features. Covertype designations and delineations for
the study area were developed from a 1991 aerial photograph and a field
reconnaissance conducted on September 25, 1992, Each covertype designation
was selected based on a comparison of observed characteristics with the
ecological community descriptions presented in the NYSDEC Natural
Heritage Program (NHP) document Ecological Communities of New York State
(NYSDEC, 1990).

For each covertype and/or aguatic habitat identified in the covertype
delineation, dominant vegetative species observed during the field reconnais-
sance are listed. For aquatic habitats, data are presented regarding aquatic
vegetation and water quality parameters such as dissolved oxygen, tempera-

ture, specific conductivity, and pH.
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A covertype map was developed for the study area which includes six
identified covertypes (Figure 9). Of these covertypes, three are considered
natural covertypes and three are considered cultural covertypes (NYSDEC,
1990), reflecting the extent of human disturbance to the study area for land
uses such as residences, parks, roadways, and industrial areas. All of the
identified covertypes have a secure global and state ranking, meaning they are
not rare ecological communities requiring preservation (NYSDEC, 1990).
Below are descriptions of each of the covertypes identified within the study

arcd.

Natural Covertype Designations

Floodplain Forest

The largest single covertype in the study area is the floodplain forest,
the majority of which is present within the Marine Corps Training Reserve
Center (MCTRC) located just north of the study area, across the NYS
Thruway. The floodplain forest community was likely formed by flooding of
Ley Creek prior to the construction of the NYS Thruway. The MCTRC
forest occupies approximately 200 fenced-in acres bordered by the NYS
Thruway and industrial and residential areas. Dominant canopy species
observed in this community consist of quaking aspen (Populus tremuloides),
bigtooth aspen (Populus grandidentata), silver maple (dcer saccharinum),
American elm (Ulmus americana), red maple (Acer rubrum), speckled alder

(Alnus rugosa), dogwoods (Cornus sp.), willows (Salix sp.), and honey locust
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(Gleditsia triacanthos). Ground indicators such as standing water, water
staining, and debris lines indicate portions of this community are inundated
during parts of the year. Smaller remnant communities of this covertype are
also present between the NYS Thruway and Ley Creek, in forested areas
south of Factory Avenue, and east of Townline Road north and south of the

NYS Thruway (Figure 9).

Successional Northern Hardwoods

A small forested area at the southern portion of the study area, just
east of Syracuse China Corporation and north of Route 298 contains a
mixture of hardwood tree species in a rolling, somewhat dry community which
is considered a successional northern hardwoods covertype. Dominant canopy
species observed in this area consist of red maple, white ash (Fraxinus
americana), green ash (Fraxinus pennsylvanica), cottonwood (Populus
deltoides), dogwoods, staghorn sumac (Rhus typhina), and hawthorne
(Crataegus sp.). This area is bordered to the east and west by industrial areas,

and to the north by the CONRAIL railroad lines.

Main Channel Stream

Ley Creek can best be classified as a main channel stream in the study
area because of the lack of riffle areas and the clearly distinguished meanders.
Water levels in Ley Creek fluctuate from less than three inches to approxi-

mately four feet, depending on the time of year and quantity of rainfall. Flow
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rates also vary greatly ranging from less than one foot per second to greater
than four feet per second (NYSDEC, 1992). Turbidity increases with rainfall.
The substrate is predominantly gravel and fine inorganic material with very
little to no submergea or emergent aquatic vegetation. Observed vegetation
consisted of pondweed (Potamogeton epihydrus), bullrushes (Scirpus sp.),
cattails (Typha angustifolia) and filamentous algae. Ley Creek varies in width
from less than ten feet to more than thirty feet. The majority of the creek is
not shaded by a tree canopy as the majority of the shoreline vegetation is
dominated by reeds (Phragmites sp.). Water quality measurements collected

in November, 1992 are presented below.

Parameter Value
pH 9.3
Dissolved oxygen (mg/1) 11
Temperature (°C) 5

Conductivity (umhos) 1170

Cultural Covertype Designations

The majority of the remaining covertypes in the study area are heavily
influenced by urbanization. Industrial and residential areas have eliminated
much of the natural habitat in the area and replaced it with urban wildlife
habitats consisting primarily of mowed lawns, mowed lawns with trees, paved
roads, parking lots, landfills, and urban structure exteriors. These areas are

considered covertypes by NYSDEC since they do provide suitable habitat for

September 16, 1993 110



R ——

R N—

[

e ——

R S —

T

urban wildlife. However, since wildlife diversity is likely low in these areas,
and similar habitats and wildlife inhabitants would frequent these areas, these
covertypes have been included into a single covertype designated as cultural.
Other cultural covertypes exist within the study area that provide significant

wildlife habitat. These other cultural covertypes are discussed below.

Dredged Spoil Wetlands

The area between the southern bank of Ley Creek and Factory Avenue
between Townline Road and the Town of Salina Highway Garage can be
classified as dredged spoil wetlands. Dredged spoil wetlands are defined by
NHP as wetlands of dredge spoil substrate characteristically consisting of
reedgrass stands. This area was used for the deposition of dredged spoils
from Ley Creek for flood control over the past two decades. Reeds exist in
almost monotypic stands along Ley Creek with much smaller amounts of
purple loosestrife (Decodon verticillatus) intermixed. Some young trees also
exist in this area consisting primarily of sumac, box elder (Acer negundo), and

ash.

Reedgrass/Purple Loosestrife Marsh

Reedgrass/purple loosestrife marsh covertypes exist in areas south of
Factory Avenue, south of the study area. These areas are dominated by reeds
and purple loosestrife in a saturated soil environment, A characteristic of this

covertype is that it was formed as the result of a disturbance such as the
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construction of Factory Avenue. Road construction may have altered the

hydrology to favor the existing vegetation.

6.02.3 Description of Fish and Wildlife Resources

The objectives of the description of fish and wildlife resources were to:

1) list wildlife observed within the study area,

2) describe the quality of the terrestrial and aquatic covertypes
present within the study area,

3) identify fauna expected to inhabit each covertype or aquatic
habitat, and

4) document instances on the study area where contaminants may
have produced visible signs of stress to vegetation or wildlife.

The tasks performed to meet each of these objectives and the results of the

tasks are discussed in the following sections.

Observed Fish and Wildlife

Fish and wildlife observed during the study area reconnaissance were
identified and are listed in this section, Included in the list of observed
species are species for which evidence (e.g. tracks or scat) was observed within

the study area.

Terrestrial Wildlife
The majority of the wildlife observed in the study area were birds

along Ley Creek and in the Floodplain Forest. Great-blue heron (Ardea
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herodias), green heron (Butorides striatus), mallard (Anas platyrhynchos), and
spotted sandpiper (Actitus macularia) were observed along Ley Creek. Bird
species observed in the floodplain forest consisted of red-tailed hawk (Buteo
jamaicensis), great horned owl (Bubo virginianus), mourning dove (Zenaidura
macroura), flicker (Colaptes auratus), downy woodpecker (Picoides pubescens),
blue jay (Cyanocitta cristata), cedar waxwing (Bombyciléa cedrorum), several
winter plumage warblers (Parulidae), house sparrow (Passer domesticus), tree
sparrow (Spizella arborea), song sparrow (Melospiza melodia), American crow
(Corvus brachyrhynchos), belted kingfisher (Megaceryle alcyon), rock dove
(Columba livia), barn swallow (Hirundo rustica (nests)), black-capped
chickadee (Parus atricapilius), and white breasted nuthatch (Sitta carolinensis).

Although no terrestrial mammals were observed, indicators of study
area use by white-tailed deer (Odocoileus virginianus), Eastern cottontail
rabbit (Sylvilagus floridanus), gray squirrel (Sciurus carolinensis), and raccoon

(Procyon lotor) were observed.

Aquatic Wildlife

Fish sampling by electroshocking was performed on Ley Creek as part
of the RI activities in July 1992. Samples were collected from 0.5 miles
upstream, 0.5 miles downstream, and adjacent to GM-IFG’s outfall, The
species observed during the sampling activities consisted of pumpkinseed
(Lepomis gibbosus), Eastern mudminnow (Umbra pygmaea), brook stickleback

(Culaea inconstans), banded killifish (Fundulus diaphanus), longnose dace
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(Rhinichthys cataractae), white sucker (Catastomus commersoni), golden shiner
(Notemigonus crysoleucas), European carp (Cyprinus carpio), and crayfish
(Cambarus sp.).

A fish survey of Ley Creek, conducted by NYSDEC personnel in 1971,
revealed the presence of carp, bullhead (Ictalurus nebulosus), bluegill
(Lepomis macrochirus), pumpkinseed, and shiners (Notemigonous sp.). Fish
samples were also collected by EDI Engineering & Science in 1985 as part of
previous investigation activities. Collected fish species were the same as those

collected by NYSDEC in 1971 (EDI, 1985[b)).

Fauna Expected Within Each Covertype and Aguatic Habitat

Aquatic Habitat

According to NHP’s covertype document, characteristic fish species of
a main channel stream habitats consist of sucker, sturgeon (Acipenser sp.),
shad (Dorosoma cepedianum), pickerel (Esox sp.), northern pike (Esox lucius),
largemouth bass (Micropterus salmoides), and smallmouth bass (Micropterus
dolomieu). Based on the results of the fish sampling efforts discussed above,
it can be concluded that most of the typical main channel stream fish species

are not present in Ley Creek.

Terrestrial Habitats

Wildlife potentially inhabiting the terrestrial covertypes in the vicinity

of the study area were evaluated using available published information
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regarding habitat preference and geographic range data for New York State
wildlife compiled by Chambers (1983) and Niering (1988). Lists of avian,
mammalian, amphibious, and reptilian wildlife species potentially inhabiting

the identified covertypes are presented in Exhibit D.

Value of Fish and Wildlife Resources

The value of each covertype as habitat was qualitatively evaluated
based on field observations of physical characteristics. For surface waters,
physical characteristics and water quality were examined to evaluate the value
of aquatic resources as fish habitat. For terrestrial covertype wildlife habitat
evaluations, resident wildlife species requirements for food sources, home
range, breeding requirements, and cover were examined. Additional
information used in the evaluation of habitat quality included:

1) the nature, extent and diversity of observed wildlife,

2) the availability of similar habitats in the immediate vicinity,

3) the size of the habitat, and

4) adjacent land use patterns.

Floodplain Forest

The floodplain forest covertype represents an important habitat for a
variety of wildlife species. ' The covertype’s existence amidst a rapidly
urbanizing area and its large size make it a refuge for forest wildlife forced
out of recently developed similar habitats. The added benefit of restricted

access on the MCRTC property provides seclusion from human interference.
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The canopy species provide abundant food sources for mast and fruit
consuming birds as well as squirrel and deer. Other terrestrial mammals such
as rabbit, raccoon, fox, and small rodents would find suitable food and cover
in this covertype. Inundated areas of the wetlands provide suitable habitat for
aquatic furbearers and may serve as migratory stopovers and wintering areas

for waterfowl.

Successional Northern Hardwoods

Although this covertype would normally support a diversity of wildlife
species, its location and size in the study area likely limit its use by wildlife.
It is bordered to the east and west by large industrial facilities and to the
south by a residential neighborhood. The area is capable of supporting a
variety of birds and small mammals because of the high productivity of this
early succession mast producing forest. Use of this covertype by larger
mammals such as deer is possible due to the contiguous connection with

wetland areas to the north and the available food sources.

Main Channel Stream

Ley Creek is a poor gquality aquatic habitat for several physical and
chemical reasons. Dredging activities and scouring during high flow storm
events have left little organic material in the sediments of the creek to
promote aquatic vegetation, macroinvertebrate production, and other fish food
and cover sources. In addition, there are no pool or riffle areas in the creek

which would provide suitable habitat for a greater diversity of aquatic species.
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NYSDEC has evaluated the water quality in Ley Creek under the

Rotating Intensive Basin Studies (RIBS) Water Quality Assessment Program

(NYSDEQC, 1992). RIBS included the sampling and analysis of surface water,

sediments, and the macroinvertebrate community, as well as toxicity testing

and limited fish tissue analyses in Ley Creek, approximately one mile from its

confluence with Onondaga Lake. Based on the RIBS water quality rating

criteria of very poor, poor, fair, good, or excellent, the water quality in Ley

Creek was concluded to be very poor for the following reasons (NYSDEC,

1992):

1)

2)

3)

4)

5)
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Macroinvertebrate sampling showed a severely impacted
community dominated by pollution tolerant species.

Crayfish collected from a Lemoyne Avenue sampling site
contained concentrations of PCBs (5 mg/kg) and copper.
Exceedances of water quality assessment criteria were observed
for iron, mercury, lead, zinc, dissolved solids, total and fecal
coliform, and trichloroethylene.

Concentrations of cadmium, iron, copper, mercury, lead, nicke],
zinc, and PCBs were detected in sediments (Aroclor 1016/1242
at 580 ug/kg, Aroclor 1254 at 50 ug/kg, and Aroclor 1260 at 40
ug/kg at a Park Avenue sampling site).

Raw discharges into the Creek and combined sewer overflows

cause aesthetic problems which preclude fishing.
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Based on the results of RIBS, it appears that water quality in Ley
Creek has been impacted, resulting in a reduction of macroinvertebrate
diversity, and an overall decrease in habitat quality for aquatic life. These
impacts are likely the result of urbanization and industrial development of the
areas surrounding Ley Creek.

Fish in Ley Creek provide a food source for piscivorous wildlife.
Several great blue heron and green heron were observed feeding along the
banks of the creek. These birds find the dense shoreline cover afforded by
the reeds attractive for isolation from predators and humans and for feeding,
However, the quantity of fish and the minimal amount of aquatic vegetation

would not make Ley Creek a prime feeding area.

Dredged Spoil Wetlands

Wildlife habitat quality of the dredged spoil wetlands is relatively low.
The reeds and purple loosestrife, which are not food sources, have dominated
the habitat and prevent preferred wildlife plant species from germinating.
However, the dense cover provided by this covertype is limited in the highly
developed adjacent areas. Therefore, mobile terrestial wildlife, such as the
whitetail deer, likely utilize this habitat as a corridor through the developed
areas to travel between feeding areas such as the floodplain forests of the
Marine Corps Reserve Training Center north of the site and forested areas
south of the site. The site comprises only a small amount of this covertype
between Onondaga Lake and the splitting of Ley Creek into the North Branch

and the South Branch.
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Reedgrass/Purple Loosestrife Marsh
This covertype is very similar to the dredged spoil wetland covertype

and has the same low food source quality rating but provides cover and

migration corridors.

Other Cultural Covertypes

Urban and industrial areas, with their mowed lawns, ornamental trees,
and building exteriors provide habitat for urbanized bird and mammal species.
As natural habitat communities diminish in size and quality, wildlife are
forced to adapt to the more urban environment. However, urbanization is not
practical for the majority of wildlife species. This analysis acknowledges the
need and use of urban areas by many wildlife species, but does not consider

these habitats to be impacted by the study area.

Value of Resources to Humans

In general, fish and wildlife resources are valuable to humans for
recreational and aesthetic reasons. Many sportsmen hunt, fish and consume
their catches. Wildlife resources are also enjoyed by naturalists which enjoy
observations of wildlife during hiking and camping. However, the value of
wildlife inhabiting the study area to humans is very limited. Access to Ley
Creek and the MCRTC are restricted by fences; there is no hunting allowed
within the City of Syracuse; and water quality and lack of fish preclude fishing
in the creek. For these reasons the value of wildlife in the study area for

humans is considered to be low.
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6.02.4 Observations of Study Area-Related Stress

During the study area reconnaissance of September 25, 1992, the study
area was examined for evidence of stress to biota potentially attributable to
chemical residues of the study area. No signs of stress were observed on or

in the vicinity of the study area.

6.02.5 Other Resources

Freshwater Wetlands

Based on a review of the NYSDEC Freshwater Wetlands Maps for the
Syracuse East and Syracuse West Quadrangles, six state wetlands are located
within 2-miles of the study area (Figure 10). The study area is considered a
portion of Wetland SYE 6, which occurs north and south of the NYS
Thruway, north and south side of Factory Avenue, and east and west of

Townline Road.

Significant Habitats

The NYS NHP was contacted for information regarding the presence
of significant wildlife habitats on or within two miles of the study area.
According to NYSDEC, no significant habitats are present on or within two

miles of the study area (Buffington, 1992).
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Wild, Scenic and Recreational Rivers

No surface waters of the study area and vicinity are designated as Wild,
Scenic or Recreational in accordance with the Wild, Scenic and Recreational

Rivers Act.

Rare, Endangered or Threatened Plant and Animal Species

Information regarding the presence of rare, threatened or endangered
(RTE) plant or animal species on or within two miles of the study-area was
requested from NHP. No RTE animal species or habitats were identified.
However, NHP identified a rare plant, the cornel-leaved aster (Asterifirmus),
which historically occurred in the vicinity of the study area (Buffington, 1992).
‘The last survey during which the rare plant was identified was in 1949. Rare

plants are not regulated.

6.03 Applicable Fish and Wildlife Regulatory Criteria

In accordance with NYSDEC guidance for the performance of a FWIA,
applicable Fish and Wildlife Regulatory Criteria (FWRC) were identified for this
analysis. FWRC are classified as either location-specific or chemical-specific.
Location-specific FWRC apply to features such as wetlands or streams potentially
impacted by the study area. A chemical-specific FWRC is a media-specific
regulatory contaminant concentration threshold. Examples of chemical-specific

FWRC are the NYS Ambient Water Quality Standards and NYS sediment criteria.

September 16, 1993 121



T ——

6.03.1 Tocation-Specific FWRC

Location-specific FWRC are qualitative examinations of significant
features, protected by the State or Federal government, that might be affected
by current conditions at the study area or future remedial activities. Location-
specific FWRC are regulations that apply to freshwater wetlands; tidal
wetlands; regulated streams; navigable waterbodies; coastal zones; significant
fish and wildlife habitats; wild, scenic and recreational rivers; and rare,
endangered or threatened plant and animal species. The Coastal Zone
Management and the tidal wetland FWRC were not required to be addressed
because the study area is located inland.

Freshwater wetlands were identified through a review of NYSDEC
Freshwater Wetlands Maps which present the boundaries of regulated
wetlands in New York State. Regulated streams and navigable water bodies
were identified through a review of 6 NYCRR Part 701. Rare, endangered,
and threatened plant and animal species as well as significant habitats were
identified through a file search by the NYS NHP performed at the request of
O’Brien & Gere Engineers, Inc. FWRC were addressed for a distance of two
miles surrounding the study area perimeter and nine miles downstream of the

study area.

Freshwater Wetlands

The New York State Freshwater Wetlands Act (Article 24 of New
York State Conservation Law) was promulgated in 1975 by the State of New

York to preserve, protect, and conserve freshwater wetlands. Under the Act,
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NYSDEC was required to map the boundaries of wetlands greater than five
hectares (12.4 acres) in size and to regulate the activities which can be
conducted in these areas. Activities are also regulated within a 100 feet
buffer zone around each wetland boundary depicted on the wetland map.
The discharge of contaminants into N'YS wetlands is a regulated activity under
NYS Wetlands Laws.

The regulated wetland boundaries are presented on NYSDEC
Freshwater Wetlands Maps for each topographic quadrangle in the state.
Based on a review of the wetland map for the Syracuse East quadrangle, there
are six State-regulated wetlands within two miles of the study area (Figure
10). The study area is considered a portion of Wetland SYE 6 (Class II),
which occurs north and south of the NYS Thruway, north and south side of
Factory Avenue, and east and west of Townline Road (Figure 10). The other
wetlands within 2-miles of the study area are designated SYE-1 (Class IIT),
SYE-2 (Class II), SYE-29 (Class II), SYW-5 (Class IF), SYW-8 (Class II).

NYS wetlands are classified according to the functions and values of
the wetlands. Class I wetlands provide the most critical of the State’s wetland
benefits and are the most difficult to obtain permits for. Class II wetlands
provide important wetland benefits and are also limited in permitted activites.
Class HI wetlands supply wetland benefits but have less stringent permit
requirements. Class IV wetlands provide some wildlife and open space
benefits, and activites may be permitted under certain circumstances. The
study area comprises a portion of wetland SYE-6, a Class II wetland. Permits

are issued in these wetlands if the activity satisfies a pressing economic or
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social need that clearly outweighs the loss of or detriment to the benefits of

the wetland.

Regulated Streams

Disturbances to streams are regulated based on the classification of the
stream. Stream classifications are presented in 6 NYCRR Section 895.
According to NYCRR, the stretch of Ley Creek within the study area is a
class "B" surface water. Class "B" waters are suitable for primary contact
recreation and any other uses except as a source of water supply for drinking,
culinary, or food processing purposes. Class "B" streams are protected by a
permit system under 6 NYCRR Section 608, which regulates physical
modifications or disturbances to protected streams, its bed, or banks. The
study area, as it currently exists, presents no physical disturbance to these
streams such as those governed by Article 15 ECL. However, the stream
classifications drive water quality criteria for chemical contaminants. A
discussion of surface water chemicals is presented in the chemical-specific

FWRC section.

Navigable Waterbodies

According to New York State Conservation Law, activities affecting
navigable waterbodies are governed by 6 NYCRR Part 608. As defined by
this Part, a navigable waterbody is one "upon which vessels with a capacity of
one or more persons can be operated." Ley Creek qualifies as a navigable

waterbody according to this definition. The study area in its present condition
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does not present a disturbance to the course or flow of the stream as
governed by this regulation. However, remedial activity will be subject to
these requirements, and activities causing a disturbance to one of the streams

may require a permit as per Part 608,

6.03.2 Chemical-Specific FWRC

In accordance with the NYSDEC FWIA guidance document, chemical-
specific FWRC related to fish and wildlife are the New York State Ambient
Water Quality Standards and Guidance Values (AWQS/GV) and the
NYSDEC proposed sediment criteria (NYSDEC, 1991[b]). As an initial
screening method, surface water and sediment quality were evaluated through
a comparison of maximum contaminant detections in surface water and
sediment samples with AWQS/GV and the proposed sediment criteria
published by NYSDEC (1991[b]). The data used in the comparison were
generated by O’Brien & Gere Engineers during the 1988/1989 Field
Investigation and the 1992 RI. The criteria comparisons are discussed in the

following sections.

NYS Ambient Water Quality Standards/Guidance Values

Surface water samples were collected twice from three locations in Ley
Creek duriilg the 1988/89 field investigation. PCBs were only detected once
at one location in April 1989; PCBs were not detected at that location in
J anuai:y 1988. The detection exceeded the NYS AWQC for a Class B stream

(1 x 10® ug/l). The detection limits achieved for PCBs in the surface water
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samples were the lowest defensible detection limits available from the
laboratory. The detection limits exceeded the PCB criterion in the five non-
detect samples. Based on the detected exceedance, PCBs were present in
surface water on one occasion at a concentration that exceeded the screening

criterion.

NYS Praposed Sediment Quality Criteria

NYS proposed sediment quality criteria are based on ambient water
quality within the interstitial space of sediments. These criteria were
prepared 'as an attempt to describe the behavior of non-polar organic
compounds and metals only. Sediment criteria are calculated as follows
(NYSDEC, 1991[b]):
where: SC=AWQS|GVXK, xF,, )

SC - Sediment Criteria (ppb)

AWQS/GV - Water Quality Standard (NYSDEC, 1990)

Kow - Octanol/ Water Partition Coefficient (U.S. EPA, 1986)

Foc - Fraction Organic Carbon in Sediment as a percent.

The total organic carbon measurements for sediment samples were
used to calculate the NYS proposed sediment criteria for the aquatic toxicity
basis and the wildlife residue basis. Calculated criteria for the sample

locations at which PCBs were detected in sediments are as follows:

September 16, 1993 126



Sample | PCBs TOC Aquatic | Wildlife | Aquatic | Wildlife
Loca- | (ug/kg) | (g/kg) Toxicity | Residue | Toxicity | Residue
tion Criteria Criteria Criteria Criteria
(ug/g (ug/g (ug/kg) | (ug/kg)
0C) 0C)
SED-6 | 13407 13.9 91 3,840 19.5
SED-6 | 2307 18.2 5020 25.5
DUP 276 ¥ /14 260
M
SED-7 | 190 15.6 O 10\ 4,310 218
A .
SED-§ | 710 21.1 ) ~ 405,820 29.5
AN /‘;
SED-9 | 810 15.9 20 '4,390 223

None of the detected sediment concentrations exceed the proposed aquatic
toxicity based sediment criteria. These sediment PCB concentrations exceed
the proposed wildlife residue based sediment criteria.

It should be noted that sediment concentrations were compared to
calculated proposed NYS sediment criteria for a general screening of
sediment quality. NYSDEC’s Draft Cleanup Policy and Guidelines (NYSDEC,
1991[b]) has undergone substantial review; proposed sediment criteria have
been derived on theoretical grounds and are not standards. They are useful

not as cleanup criteria but as a point of reference for further evaluation.

Fish PCE Concentrations

During the RI, fish samples were collected from locations 0.5 miles
upstream, 0.5 miles downstream, and adjacent to GM-IFG Qutfall 003 and
analyzed on a whole fish or edible portion basis. Table 14 summarizes the

analytical results of the RI fish sampling effort.
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In 1985, fish were collected over a 4,000 feet length of Ley Creek
extending from 1,000 feet upgradient to 3,000 feet downgradient of GM-IFG
Outfall 003. Species collected in 1985 were consistent with those collected
during the RI. Table 13 summarizes the analytical results of the 1985 fish
sampling effort.

The fish species collected from Ley Creek during the RI are stream
dwellers which tend to migrate up and down the stream for up to several
miles in response to water level fluctuations, habitat quality, and food
availability (Creech, 1992). 'Although PCB transport pathways in the study
area likely contribute PCBs to fish, because of the ranges in fish distribution,
a quantitative correlation between the study area and fish contaminant body
burdens can not be made, nor can a quantitative correlation between the
dredged material and fish PCB concentrations be made. However, a potential

exposure route for piscivorous wildlife species utilizing Ley Creek exists.

6.04 Exposure Pathway Analysis

The FWIA was designed to identify potential ecological receptors at, or in the
vicinity of a study area, which could be exposed to study area-related contaminants
during normal life activities. Some covertypes in the vicinity of the study area
provide quality wildlife habitat for a variety of mammalian, avian, reptilian, and
amphibious species. In addition to the wildlife, a rare plant (potentially) and
regulated wetlands (rare plants are not regulated) comprise the ecological receptors

for contaminants migrating from the study area.
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Once the receptors are established, exposure pathways are evaluated to
determine if a mechanism exists for the receptors to be exposed to the study area-
related contaminants. Exposure is defined as the contact of a receptor with a
chemical or physical agent. An exposure pathway is a mechanism by which a
receptor may be exposed to a chelmical or physical agent at or originating from a
source. A complete pathway is an exposure pathway in which exposure of receptors
may occur, under site specific conditions. An incomplete exposure pathway is an
exposure pathway for which it is determined that receptors would not be exposed
under the specified conditions.

During the RI, PCBs were detected in surface water, sediments, soils, and fish
flesh. Based on the fact that PCBs are present in various media, and ecological
receptors are present in areas of contaminated media, several complete exposure
pathways exist. Exposure pathways for ecological receptors in the study area are

discussed, according to environmental media, in the following sections.

Dermal contact and ingestion of surface soils in the study area is considered
complete for terrestrial wildlife. Surface soils in the study area were analyzed and
found to contain PCBs. Terrestrial wildlife which frequent the study area could come
in contact with PCBs which would adhere to parts of their bodies and be incidentally
ingested during grooming activities. The effect of the exposure on the receptor is a
function of the contaminant concentration in the soil, the amount of soil cbnsumed,

and the frequency of the soil consumption. Based on the PCB concentrations in the
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soil and the infrequent use of the study area by terrestrial wildlife, it is likely that this

pathway does not significantly contribute to PCB exposures for terrestrial wildlife.

The exposure pathway of inhalation of PCBs from air is considered to be
incomplete. Analytical results of air samples collected from the study area indicated
PCBs were not detected at a detection limit of 1 x 10° mg/m3. Since a source is not

present in the air, no exposures can result from this pathway.

Ground Water

The exposure pathway of dermal contact or ingestion of ground water for
ecological receptors is considered to be incomplete. Terrestrial wildlife do not live
below ground in saturated soils nor is there a mechanism for their ingestion of

ground water.

Surface Water

The exposure pathway of ingestion and dermal contact with surface water is
considered complete for ecological receptors of the study area. PCBs were detected
in Ley Creek surface water during 1985 and 1989 sampling events. Terrestrial and
aquatic organisms can be exposed to PCB containing surface water by drinking and
metabolic uptake, respectively. Comparison of surface water detections to NYS
AWQS indicates that 8 of 15 samples exceeded the conservative criteria. However,
in 1989, PCBs were detected at only one sampling location and were not detected at

that same location in 1988. The detection limit for the samples was higher than the
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NYS AWCS but as low as currently possible using standard analytical methods. The
use of modified or special analytical methods to reach the extreme detection limit
was not required in the approved work plan for this investigation. It should be noted
that the Federal Ambient Water Quality Criterion for protection of aquatic life
(freshwater acute) is 2 ug/], higher than the NYS Class B AWQS, 1 x 102 ug/l.
Based on the low concentration of PCBs detected in Ley Creek and
NYSDEC’s assessment of the overall water guality in Ley Creek as very poor
(NYSDEC, 1992), as discussed in Section 6.02.3, it is expected that ecological impacts

related to surface water PCB exposures are likely to be low.

Sediments

The sediment exposure pathway is considered to be complete for aquatic
organisms in Ley Creek. PCBs were detected in sediments downstream of GM-IFG
Outfall 003 in areas frequented by bottom-feeding fish species. Detected Ley Creek
sediment PCB concentrations were compared with the NYSDEC proposed sediment
criteria (NYSDEC, 1991[b]) and were found not to exceed the aquatic toxicity based
criteria but to exceed the wildlife residue based criteria. However, the detected
sediment PCB concentrations only exceeded the wildlife residue criteria by one or
two orders of magnitude and all sediment PCB concentrations during the RI were
less than 1 ppm.

The proposed NYS sediment criteria are conservative estimates of levels of
PCBs which may result in exposures to wildlife. These values have been derived on
theoretical grounds, and are not standards. However, they are useful as a point of

reference for further evaluation. The wildlife residue criterion is considered by
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NYSDEC to be the amount of PCBs in the sediments that could result in PCB
concentrations in wildlife inhabiting or consuming biota from that location. The
wildlife residue criterion is used as a screening tool to evaluate the need for

remediation and is not used as an action or cleanup level.

Food _Chain Bioaccumulation

The food chain pathway is considered to be complete for Ley Creek because
PCBs were detected in fish in the creek and piscivorous wildlife were observed in the
study area. Because the potential PCB transport pathways to Ley Creek from the
study area (outfall discharge, ground water discharge, and surface runoff) likely
contribute PCBs to fish, as discussed in Section 3.09.2, these transport pathways likely
contribute to food chain bioaccumulation of PCBs. However, quantitative
conclusions could not be reached regarding the food chain exposure pathway related
to PCB concentrations observed in the study area or PCBs in the dredged materials.
The fish analytical results indicate that there is mo spatial trend which can
proportionately attribute PCB fish concentrations to the study area. PCBs were
detected in fish at locations upstream, downstream and adjacent to GM-IFG Outfall
003 with the highest concentrations found at the upstream location. The fish species
collected are known to migrate in the creek and therefore, could have been exposed
to PCBs from Onondaga Lake or other industrial discharge points along Ley Creek.
Although the food chain exposure pathway is considered complete for piscivorous
wildlife, a quantitative evaluation of inputs solely from the study area cannot be

performed.
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6.05_Resuits and Discussion

This section summarizes the results and conclusions of the Step I FWIA

performed for the Ley Creek Dredged Material Area,

Results

September 16, 1993

Three natural covertypes and three cultural covertypes exist within the
study area.

The Floodplain Forest and Successional Southern Hardwoods
covertypes provide a quality habitat for a variety of wildlife species.
Cultural covertypes do not provide significant habitats which are
capable of supporting a diversity of wildlife species.

Ley Creek water quality is considered very poor on a scale of criteria
defined by NYSDEC in the RIBS report (NYSDEC, 1992).

The study area is a portion of a NYS regulated wetland.

A rare plant potentially exists within the study area.

The soil exposure pathway is complete but considered to have minimal
impact on study area biota.

The air exposure pathway is incomplete.

The ground water exposure pathway is incomplete.

The surface water exposure pathway is complete.

The sediment exposure pathway is complete.

The food chain exposure pathway is complete.
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Discussion

The evaluation of PCB discharge impacts to aquatic organisms which reside
in Ley Creek must consider the quality of the habitat in which the discharge occurs.
As previously discussed, water quality in Ley Creek is documented to be very poor
on a scale of criteria defined by NYSDEC in the RIBS report (NYSDEC, 1992).
NYSDEC has also reported fish kills in Ley Creek related to toxic discharges from
unidentified sources (Creech, 1992).

Due to industrial discharges, combined sewer overflows, and other urban
impacts (NYSDEC, 1992), water quality impacts on Ley Creek are likely to remain
after PCBs associated with the dredged material are addressed. The resulting habitat
and water quality are not likely to improve sufficiently to promote vegetative,
macroinvertebrate, and fish populations typical of a main channel stream habitat.
The sediment quality in Ley Creek in the vicinity of the site has been influenced by
the site and other industrial inputs into the creek. However, current PCB sediment
concentrations are less than 1 ppm. Current exceedances of wildlife residue criteria
for PCBs reflect the impact of continuing sources of PCBs to the creek such as
potential discharges, ground water discharges, and erosional inputs. Remedial goals
for sediment quality need to focus on the reduction of PCB inputs to the creek which
could accumulate in the sediments.

The exposure pathways identified in this FWIA will be reviewed during the
FS process to determine if the remedy eliminates the potential for exposure. If the
exposure will be eliminated, there would not be a need to quantify the effect of the
exposure. If the proposed remedy does not address a particular exposure route

identified in this Step 1 FWIA, the effect of the exposures on the receptors should
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be quantified to evaluate whether the proposed remedy should be modified to

include measures which are protective of ecological receptors as well as human

health.
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SECTION 7 - CONCLUSIONS

Investigatory activities conducted during the RI provided data related to the
concentrations of PCBs present in ground water, soil, sediment, fish, and outfall
discharge water. These analytical data indicate that Aroclor 1248 is the prevalent
aroclor present in study area media. Previous investigatory activities provided data
related to PCB concentrations in surface water and air, as well as ground water, soil,
sediment, and fish.

Ground water elevation data at the study area indicate that shallow ground
water flows in a northerly direction and discharges from the study area to Ley Creek.
An upward potential exists between the upper fluvial deposits and the underlying till;
PCBs do not extend vertically to ground water in the glacial till. PCB concentrations
detected in ground water during the RI indicate that the areal extent of ground water
containing PCBs is less than that indicated by previous data. PCB concentrations in
ground water west of well OBG-5 are generally lower than those detected in past
investigations, and PCB concentrations detected in ground water east of well OBG-5
are generally similar or slightly higher than those detected in previous investigations.
PCB concentrations detected in ground water during the RI, which represent the
maximum potential concentration of PCBs present due to equipment blank
contamination, as discussed in Section 3.05.3, exceeded the NYS Class GA ground
water standard. PCB data from filtered ground water samples indicate that PCBs
may not be dissolved but are potentially associated with sediment in the ground
water samples. Calculation of the estimated PCB concentration in iey Creek surface

water resulting solely from ground water discharge from the study area, using the
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average 1992 PCB concentration in ground water, indicated that, although ground
water discharge contributes PCBs to Ley Creek, ground water discharge is likely not
solely causing exceedence of the NYS Class B surface water standard.

Soil borings installed during the RI did not indicate the presence of the
former drainage ditch on the north side of Factory Avenue. Data from soil borings
installed during the RI indicated that PCBs are present on the north side of Factory
Avenue at lower concentrations than those detected across Factory Avenue on the
south side, outside the IRM work area. Surface soil sampling data indicate that
PCBs are present in surface soils in the area of the study area directly north of
Factory Avenue, although generally at low concentrations. The compilation of
historical data indicates that PCBs are dispersed across the study area. PCB
concentrations elevated above 25 mg/kg dry weight in soil, however, are limited to
the 1,000 feet length of the study area in the vicinity of GM-IFG Outfall 003 between
boring B-4 and well OBG-3, with the exception of borings B-6, located further west
and B-19, located north of Ley Creek.

RI data indicate that concentrations of PCBs in Ley Creek sediments are not
highest in the vicinity of GM-IFG Outfall 003, but further downstream of the outfall.
Concentrations of PCBs in sediments detected in each of the three historical
sampling events are variable; 1992 concentrations are generally lower than, or similar
to, those detected in the past. 1992 data do not provide evidence of the presence of
aroclors other than Aroclor 1248 in Ley Creek sediments.

RI data indicate that Aroclors 1248 and 1260 are present in fish in Ley Creek.
1992 data do not provide evidence of the presence of Aroclor 1254 in fish, as

detected in 1985. Although potential PCB transport pathways in the study area likely
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contribute PCBs to fish, quantitative conclusions can not be drawn related to the
proportionate contribution by the study area or the dredged material to PCBs in fish,
nor can comparisons of fish from.upstream, outfall, and downstream sampling
locations be made due to the tendency of the fish collected to migrate for several
miles (Creech, 1992). There are several potential upstream sources of PCBs to Ley
Creek. The fish investigation was performed to comply with NYSDEC’s requirement
that fish sampling and analyses be performed at the site for the purposes of
comparison to previous data and use in the risk assessment (Kelly, 1989).

Storm sampling data indicate that GM-IFG Outfall 003 discharge water is a
potential source of Aroclor 1248 to Ley Creek during storm events. Data generated
during the 1988/89 field investigation indicate that the study area is not impacting
air quality in the vicinity of the site.

Potential PCB transport pathways to Ley Creek in the study area include
ground water discharge, outfall discharge, and surface runoff. Related to the ground
water discharge pathway, Aroclor 1248 transport to Ley Creek from the study area
was estimated to be 0.06 1b/day, based on RI data. RI data were used for this
calculation because they provide the most current representation of site conditions.
This calculation is conservative because it is based on the assumption that total PCBs
detected in unfiltered ground water samples migrate to Ley Creek. It is likely that
much of the PCBs detected in unfiltered ground water samples were not dissolved
but were adsorbed to particulates in the samples; sorption interactions with aquifer
solids also retard the migration of PCBs from the vicinity of the wells to the creek.
Related to the outfall discharge pathway, RI data also indicated that Aroclor 1248

is discharged to Ley Creek during storm events; the concentrations detected in outfall
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water samples, however, were less than GM-IFG’s effluent limit for Aroclor 1248 (4
ug/1) established pursuant to the 1985 SPDES discharge Consent Order. Related to
the surface runoff pathway, PCBs are present in study area soils, although the study
area is well vegetated and evidence of erosion was not observed. The proportionate
contributions of PCBs to Ley Creek by these pathways is undefined. The degree to
which the dredged material contributes to these pathways is also undefined based on
the following consideratiqns:

- GM-IFG Outfall 003 discharge is a continuing source of PCBs to Ley Creek;

PCBs in outfall discharge are not related to the dredged material;

- Uncertainties exist as to whether the dredged material acts as a source of
dissolved PCBs in site ground water; and

- The occurence of surface runoff is not likely due to heavy vegetation at the
site and a lack of evidence of erosion of dredged material.

PCBs have a low solubility in water and are strongly attracted to and favored
in matrices high in organic carbon. Both anaerobic and aerobic biodegradation are
potential PCB degradation mechanisms; volatilization, hydrolysis, and oxidation also
provide degradation of PCBs. Due to the lipophilic and relatively inert nature of
PCB:s, they have a propensity to bioaccumulate in aquatic and terrestrial organisms.

Based on the human health risk assessment, complete exposure pathways at
the study area include direct contact of sediments and surface soils and ingestion of
fish. Upper bound and average excess cancer risks and hazard indices for direct
contact with soils, direct contact with sediments, and ingestion of PCB residues in fish

are as follows:
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Exposure Pathway Upper Bound
Average Excess Average HI Excess Cancer | Upper Bound
Receptor Cancer Risk Risk H’
Direct Contact With Adults 7.5 x 108 24 x10° 5.0x 107 34x 107
Study Area Soil
Children 2.3x 107 51x10% 3.3x 107 7.2¢ 107
Direct Contact With Aduits 23 x 107 73x10° 7.0 x 108 48 x 10°
Study Area Sedi-
ments Children 28 x 10 6.1 x10% 1.8 x 107 40 x 103
Ingestion of PCB Adults 6.0 x 10°¢ 86 x 102 60 x10°% 26 x 107
Residues in Fish
Children 52x10° 1.1 x 10 1.6 x 107 3.4 x 107

These risks are not a numerical presentation of actual study area risks to
human health; they likely overestimate actual human health risks due to utilization
of conservative exposure assumptions and dose response models as recommended by
USEPA’s standardized risk assessment methodology. The calculated risks for the fish
ingestion pathway are especially unrealistic because of the undesirability of Ley
Creek as a fishing location dﬁe to the nature, size, and quantity of fish present in the
creek in the vicinity of the study area. Aesthetic problems in Ley Creek resulting
from raw discharges and combined sewer overflows preclude fishing in the creek

(NYSDEC, 1992). Risk calculations were performed to comply with NYSDEC’s

requirement that the fish ingestion pathway be evaluated (Kelly, 1989).

Three natural and three cultural covertypes exist in the study area; two natural
covertypes provide good quality habitat for a variety of wildlife species. Cultural
covertypes do not provide significant habitats which are capable of supporting a
diversity of wildlife species. The study area is located within a NYS regulated
wetland. Ley Creek water quality is considered very poor on a scale of criteria
defined by NYSDEC in the RIBS report (NYSDEC, 1992). NYSDEC’s assessment

was based on a severely impacted macroinvertebrate community at a Lemoyne
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Avenue sampling site, water column quality (parameters of concern include iron,
mercury, lead, zinc, dissolved solids, total and fecal coliform, and trichloroethene),
sediment quality (parameters of concern include cadmium, iron, copper, mercury,
lead, nickel, zinc, and PCB Aroclors 1016, 1242, 1254, and 1260), and raw discharges
and combined sewer overflows into Ley Creek. Complete exposure pathways include
soil, considered to have minimal impact on site biota; surface water; and sediment,
The food chain exposure pathway is considered complete, but can not be attributed
exclusively to study area inputs.

In conclusion, the site has been adequately characterized to allow for the

performance of the FS.
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Table 2
Fish Sampling Information - 1992 Remedial Investigation

Remedial Investigation/Feasibility Study

Ley Creek Dredged Material Area

ey

FISH COLLECTED FROM LEY CREEK ON JULY 16, 1992
Species # | Length (mm) | Mass (g) Portion Analyzed Purpose
UPSTREAM
Pumpkinseed 1 95 11 EP HHRA
Pumpkinseed 1 77 8.5 EP HHRA
Pumpkinseed 1 84 9.5 EP HHRA
Mudminnow 1 86 6 - -
Stickleback 9 28-41 3.5 - -
Banded Killifish 1 27 0.5 - -
Dace 20 17-61 10 WF FWIA
White Sucker 26 32-47 19 WF FWIA
Golden Shiner 3 65 7 WF CWPD
OUTFALL
White Sucker * 1 286 250 - -
White Sucker * 1 314 300 - -
White Sucker * 1 120 17 WF FWIA
Golden Shiner * 1 186 83 WF CWPD
Golden Shiner 1 96 12 WF CWPD
Golden Shiner 1 87 9 - -
Golden Shiner 2 61 6 - -
Creek Chub 2 68 7 - -
Dace 25 30-61 25 WF FWIA
Stickleback 5 34 2 - -
EP = Edible Portion
WF = Whole Fish
HHRA = Human Health Risk Assessment
FWIA = Fish and Wildlife Impact Analysis
CWPD = Comparison with Previous Data
* = Fish included in average edible fish mass calculation for risk assessment.
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Table 2

Fish Sampling Information - 1992 Remedial Investigation

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

FISH COLLECTED FROM LEY CREEK ON JULY 16, 1992
Species # | Length (mm) | Mass (g) Portion Analyzed Purpose
DOWNSTREAM
Carp * 1 550 2,727 WF CWPD
Carp * 1 545 2,727 Fillet HHRA
Carp * i 660 4,091 Fillet HHRA
Carp * 1 508 2,386 WF CWPD
White Sucker * 1 227 120 - -
White Sucker * 1 276 240 - -
White Sucker * 1 256 180 - -
White Sucker * 1 174 54 - -
White Sucker * 1 151 35 - -
White Sucker * 1 120 19 WF '~ FWIA
Pumpkinseed * 1 120 24 EP HHRA
Banded Killifish 2 37 4 - -
Dace 14 32-80 22 WF FWIA
EP = Edible Portion
WF = Whole Fish
HHRA = Human Health Risk Assessment
FWIA = Fish and Wildlife Impact Analysis
CWPD = Comparison with Previous Data
* = Fish included in average edible fish mass calculation for risk assessment.
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Table 3

Historical Analytical Ground Water Data

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Total PCBs Qil & Grease
Well Sample Date ugl Aroclor mg/l
OBG-1 12-3-86 <0.5 <1
10-6-88 0.4 1242/1248
4-5-89 0.18 1248
7-24-92 (unfiltered) <1.2* 1248
7-24-92 (filtered) LTD
0oBG-2 12-3-86 <0.1 <1
10-6-88 0.3 1242/1248
4-5-89 0.1 1248
7-24-92 (unfiltered) <0.6* 1248
7-24-92 (filtered) LTD
OBG-3 12-3-86 5.3 1016/1242/1248 <1
10-6-88 "
4-5-89 0.64 1248
7-24-92 (unfiliered) <0.9 * 1248
7-24-82 (filtered) LTD
7-24-92 (unfiltered) <0.9* 1248
7-24-92 (filtered) LTD
OBG-3D 7-29-92 (unfiltered) LTD
7-28-92 (filtered) LTD
OBG-4 12-3-86 0.5 1016/1242/1248 <1
10-7-88 1.6 1242/1248
4-5-89 3 1248
7-24-92 (unfiltered) <3.0* 1248
7-24-92 (filtered) LTD
OBG-5 12-3-86 0.5 1016/1242/1248 <1
10-7-88 0.7 1242/1248
4-4-89 0.07 1248
7-24-92 (unfiltered) <0.6* 1248
7-24-92 (filtered) LTD
OBG-6 12-3-86 3 1016/1242/1248 3
10-6-88 0.2 1242/1248
4-4-89 0.36 1248
9-17-92 (unfiltered) LTD
9-17-92 {filtered) LTD
OBG-7A 12-3-86 0.8 1016/1242/1248 2
10-7-88 3.4 1242/1248
4-5-89 6.3 1248
7-24-32 {unfiltered) 4.2 1248
7-24-92 (filtered) LTD
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Table 3

Historical Analytical Ground Water Data

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Total PCBs Qil & Grease
Well Sample Date ug/l Aroclor mg/l
0OBG-7B 12~-3-86 0.5 1016/1242/1248 <1
10-7-88 0.7 1242/1248
4-5-89 0.38 1248
7-24-92 (unfiltered) <19* 1248
7-24-92 (filtered) LTD
OBG-7C. 12-3-86 1 1016/1242/1248 <1
10-6-88 .
4-5-89 0.21 1248
7-24-92 {unfiltered) <1.4* 1248
7-24-92 (filtered) LTD
MW.-8 10-6-88 13 1248
4-4-89 8.9 1248
7-24-92 (unfiltered) LTD
7--24-92 (fiitered) LTD
Mw-g 10-6-88 18 1248
4-4-89 21 1248
7-24-92 (unfiltered) LTD
7-24-92 (filtered) LTD
MW-3D 7-29-92 (unfiltered) LTD
7-29-92 (filtered) LTD
MW-10 10-6-88 3.3 1248
4-4-89 1.2 1248
7~24-92 {unfiltered) <0.5* 1248
7-24-92 {filtered) LTD
MW-11 10-6-88 0.2 12421248
4-4-89 <0.065
4-4-89 0.085 1248
MW-12 10-6-88 7.3 1248
4-4-89 6.9 1248
7-24--92 (unfiltered) <11~ 1248
7-24-92 (filtered) LTD
MW-13 10-6-88 8.8 1248
4-4-89 0.31 1248
7-24-92 (untiltered) LTD
7~24-92 (filtered) LTD

" Aroclor 1248 detected at concentration equal to indicated detection limit; qualified as
less than that concentration due to equipment blank contamination.
LTD Each Aroclor was less than detectable at detection limits of 0.5 ugA (1016, 1232, 1242, 1248, 1254, and 1260)

and 1.0 ugfl (1221).

“* Wail dry; sample not collectad.

September 16, 1993
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Table 5

Subsurface Soil Anaiytical Data - 1986/87 Hydrogedlogic Investigation

Remedial Investigation/Feasibility Study
Ley Craek Dredged Material Area

Total PCBs Qil & Grease Percent
Wall Depth (ft) (mg/kg dry weight) Aroclor {mg/kg dry weight) Solids

0BG-1 0-2 5.6 1016/1242/1248 550 85
2-4 <05 1016/1242/1248 80 84

4-6 <0.5 1016/1242/1248 180 48

6-8 <0.5 1016/1242/1248 <10 68

8-10 <0.5 1016/1242/1248 190 65

10-12 <0.5 1016/1242/1248 <10 76

0BG-2 0-2 9.9 1016/1242/1248 1,000 72
2-4 2.4 1016/1242/1248 320 76

6-8 <05 1016/1242/1248 700 76

OBG-3 0-2 81 1016/1242/1248 1,640 83
2-4 58/ 1016/1242/1248 4,510 83

4-6 30 1016/1242/1248 5,440 84

6-8 <0.5 1016/1242/1248 <10 83

8-10 7.1 1016/1242/1248 490 79

10-12 15 1016/1242/1248 1,200 78

0BG-4 0-2 1.9 1016/1242/1248 8,310 85
2-4 <0.5 1016/1242/1248 2,100 82

4-6 N 1016/1242/1248 <10 79

6-8 <05 1016/1242/1248 52 82

8-10 1.1 1016/1242/1248 440 82

10-12 <0.5 1016/1242/1248 <10 76

OBG-5 0-2 (100> 1016/1242/1248 110 83
2-4 <0.5 1016/1242/1248 370 81

4-6 <0.5 1016/1242/1248 79 56

6-8 <0.5 1016/1242/1248 32 77

8-10 <0.5 1016/1242/1248 <10 76

10-12 <0.5 1016/1242/1248 57 76

OBG-6 0-2 12 1016/1242/1248 620 82
2-4 81 1016/1242/1248 920 79

4-8 K4;23:; 1016/1242/1248 8,890 75

6-8 190 1016/1242/1248 3,490 75

8-10 789 1016/1242/1248 1,810 72

10-12 <065 1016/1242/1248 480 75

12-14 <0.5 1016/1242/1248 420 81

14-16 <0.5 1016/1242/1248 560 77

16-18 <0.5 1016/1242/1248 480 79

from: O'Brien & Gere Engineers, Inc. ”Hydrogeologic Investigation of Fill Area Along Ley Creek.” April 1987.

September 186, 1993



Table 5
Subsurface Soil Analytical Data - 1986/87 Hydrogaologic Investigation

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Arsa
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Total PCBs Qit & Grease Percent
Weil Depth (ff) {mg/kg dry weight) Aroclor {mg/kg dry waight) Solids

OBG-7A 0-2 2.6 1016/1242/1248 280 81
2-4 TN 1016/1242/1248 2,650 80
4-6 1 1016/1242/1248 520 73
6-8 <0.5 1016/1242/1248 220 79
8-10 0.77 1016/124211248 280 81
10-12 8.3 1016/1242/1248 220 77
OBG-7B 0-2 <0.5 1016/1242/1248 260 80
2-4 <0.5 1016/1242/1248 62 82
4-6 <Q.5 1016/1242/1248 95 84
6-8 @ 1016/1242/1248 5,460 74
8-10 <0.5 1016/1242/1248 45 78
10-12 3.1 1016/1242/1248 210 78
0BG-7C 0-2 <0.5 1016/1242/1248 <i0 83
2-4 21. 1016/1242/1248 670 84
4-6 16 1016/1242/1248 820 76
6-8 37 1016/1242/1248 56 84
8-10 <0.5 1016/1242/1248 170 82
10-12 <Q.5 1016/1242/1248 <10 80

from; O'Brien & Gere Engineers, Inc. "Hydrogeologic Investigation of Fill Area Afong Ley Creek.” April 1987.

September 18, 1993
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Table 6

Subsuriace Soil Analytical Data - 1988/89 Field Investigation

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Total PCBs Percent
Bering Dapth (mg/kg dry weight) Aroclor Solids
B1 0-4' AT 85
B1 4-8' 53 1248 77
B1 8-10° 32 1248 76
B2 0-4' 22 1248 81
B2 4-g 20 1248 75
B2 8-12’ 4.7 1248 81
B2 12-14' <1 83
B3 0-4' 15 1248 78
B3 4-g <1 78
B3 8-10' <1 78
B4 0-4' 27 1248 78
B4 4-g <1 82
85 0.4’ 11 1248 79
BS 4.8 <1 63
B5 8-10' <1 77
B6 0-4' 7 59% 1248 73
B6 4-g 1180/ 1248 66
B6 8-12' 28 - 1248 69
B7 0-4' 4.4 1248 77
B7 4-8 <1 76
B7 8-12' 7.8 1016/1242/1248 79
B7 12-16' 4.4 1016/1242/1248 62
B8 0-4' 21 1248 81
B8 4-g' 8.6 1016/1242/1248 77
B8 g-12' <1 74
B8 12-14' <1 80
B9 0-4' 5 1248 80
B9 4-8' 58 1248 71
B9 8-12' 5.7 1248 81
B10 0-4' <5.6 1248 79
B10 4-8 16 1248 76
B10 8-12' 2.6 1248 80
B11 0.2 4.9 1248 81
B11 6-10° 1.3 1248 77
Bi1 10-12' <1 30
B12 0-2 <1 70
B12 4-8 <1 77
B12 8-10' <1 89
B13 0-4' <1 83
B13 4-8' <1 83
B13 8-12 <1 82
B13 12-14' <1 82

from: O’Brien & Gere Engineers, Inc. "Field Investigation

; Ley Creek Dredged Material Area.” July 1989,

September 18, 1993



Table 6
Subsurface Soil Analytical Data - 1988/89 Field Investigation

Remedial Investigation/Feasibility Study
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Ley Creek Dredged Material Area

Total PCBs Percent
Boring Depth (ma/kg dry weight) Aroclor Solids
B14 0-4' <1 85
B14 4-8' <1 84
B14 8-12 <1 79
B15 0-2' <1 85
B15 2-4 <1 79
B1s§ 4-8' <1 a2
B15 8-12' <1 79
B16 0-4' <1 79
Bi6 4-g' <1 79
B18 8-12' <1 79
B17 0-2 <1 89
B17 2-4 <1 63
B17 4-8 <1 81
B17 g8-12' <1 80
B18 0-2' <1 91
B18 2-4' <1 94
B18 4-8' <1 . 77
B1§ 0-4' 27 1248 74
B19 4-g \\:J 72
B20 0-4 <1 76
B20 4-8 <1 71
B21 0-4' \35 1248 74
B21 4-8' S a1
B22 Q-4 L2 j 1248 81
B22 4-8' <1 84
B23 0-2' <1 80
B23 2-4' <1 74
B23 4-6' <1 71
B23 6-8' <1 81

from: O'Brien & Gere Engineers, Inc. "Field Investigation; Ley Creek Dredged Material Area.” July 1989,

Ve
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1985 Yevy Creek San.rn;;lingl

Table 9

Historical Surface Water Data

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Sample Distance from Aroclor 1248 (ug/l) Freon Extractable Oil (mg/l) | Total Nonfilterable Residue
Qutfall (ft) (mg/1
1000 Upstream < 02 <35 5.8
500 Upstream < 0.2 <5 62
10 Downstream 23 <5 58
500 Downstream 0.27 <S5 84
1000 Downstream 034 <5 94
1500 Downstream 0.41 <35 74
2000 Downstream 0.42 <S5 11
2500 Downstream 0.44 <5 84
3000 Downstream 0.29 <5 18
1985 Hydrogeological Investigation® 3 {f"‘\é ;
Sample Approximate Distance t-1,2-Dichloroethene Trichloroethene Toluene (mg/1} Chloroform
Number from Qutfall (ft)® (mg/1) (mg/1) (mg/D)
ST 1 70 Upstream 0.003 0.008 0.003 0.001
ST2 530 Upstream 0.003 0.007 0.002 -
ST 3 1,280 Upstream 0.003 0.006 - -
ST 4 220 Downstream 0.003 0.006 - -
STs5 570 Downstream 0.003 0.006 - -
ST 6 800 Downstream 0.003 0.007 - -

1988/89 Fieid Investigation®

Sample Location | Date

Total PCBs (ug/1)

1/15/88 < 0.1
SW-1

4/4/89 < 0.065

1/15/88 <04
SW-2

4/4/89 1.4 (Aroclor 1248)

1/15/88 <01
SW-3

4/4/89 < 0.065

1 EDI Engineering & Science. "Oil and PCB Sampling and Analyses of Portions of Ley Creek." September 1985.
2 EDI Engineering & Science. “Hydrogeological Investigation." September 1985.
3 Distances approximated from figure indicating sample locations in "Hydrogeological Investigation" report.

4 O’Brien & Gere Engineers, Inc. "Report; Field Investigation; Ley Creek Dredged Material Area." July 1989.

September 16, 1993
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Table 11
Sediment Analytical Data -~ 1988/89 Field Investigation

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Total PCBs Percent
Sample (mg/kg dry weight) Aroclor Solids
SS-1 <1 88
88-2 8.6 1016/1242/1248 70
88-3 1.9 1016/1242/1248 68
83-4 3.3 1242 75
88-5 - 3.8 1242 74
88-6 <1 69

from: O'Brien & Gare Engineers, Inc. “Fisld Investigation; Ley Craek Dredged Material Araa.” July 1988. September 18, 1983
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Table 16
Physical and Chemical Properties of Some PCB Mixtures®

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Chemical Property Araclor Aroclor 1248 | Aroclor 1260
1016

Molecular Weight® 257.9 299.5 375.7
Solubility in Water (mg/1) 0.42 0.054 0.0027
Log K,° 5.6 6.2 6.8
Vapor Pressure (mm Hg at 25 °C) 4,0E-04 4.9E-04 4.05E-03
Henry’s Law constant (atm-m®/mol at 25 °C) | 2.9E-04 2.8E-03 4.6E-03

a- Data summarized from ATSDR 1992

b- Average weight based on typical congoner concentrations

c- The Log Kow values represent an average value for the major components of the individual

Aroclor

September 16, 1993
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Table 18

Summary of Chemicais Detected at the Study Area

Remadial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Compound

Frequency of
Datection

Detection
Limits

Detected Concentration

Range

Units

SURFACE S0ILS

O'Brien & Gere Engineers 1989
Aroclor 1248
O’Brien & Gere Engineers 1992
Aroclor 1248
Aroclor 1260

13/23

18/18
118

1.0

0.04
0.04

1.9 -59

0.043-48
0.061

mg/kg

ma/kg
mg/kg

SUB-~-SURFACE SOILS

O'Brien & Gere Engineers 1989
Aroclor 1248

O'Brien & Gere Engineers 1992
Aroclor 1248

14/48

28/31

1.0

0.04

2.6-180

0.04 - 47

mg/kg

mg/kg

SEDIMENTS

Q'Brien & Gere Engineers 1989
Aroclor 1242/1248

O'Brien & Gere Engineers 1992
Arcclor 1248

416

4/9

1.0

0.04 - 0.045

1.9-8.8

0.19 - 0.81

mg/kg

mgfkg

GROUNDWATER

O’Brien & Gere Engineers 1989
Aroclor 1248

O’'Brien & Gere Enginsers 1992
Aroclor 1248

28/29

10116

0.065

0.5

0.07-8.9

0.5-4.2

ugfl
ugfl

SURFACE WATER

ED{ 1985
t-1,2-dichloroethane
Trichloreethene
Toluane

Chloroform

O'Brien & Gere Engineers 1992
Aroclor 1248

6/6
6/6
2/6
1/6

1/8

0.065 - 0.1

NG
t La

- )
¢ o

ug/l
ug/l
ug/l
ug/i

ug/t

FISH (Edible Pertion)

Q’'Brien & Gere Engineers 1992
Aroclor 1248

6/6

0.1

0.2-24

mglkg

* - Arithmetic mean calculated using 1/2 detection limit for reported Non-Detect values (U.S.EPA 1989)

September 16, 1993
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0'BRIEN & GERE
EMNGINEERS, INC.

TEST BORING LOG

Report of Boring No,: B-i
m Sheet lI‘ of {

Project Location: LEY CREEK SITE Bround Water Depth Date
) Type: SPLIT SPOON Begth Date
€lient: BENERAL MOTORS Hamger: 140 LBS Fall: 30 INCHES{File No.: 3247.021.130
Boring Co.: PARRATT-WOLFF Boring Location:
Foreman: GLENN LANSING Ground Elevation: 380.0
0BS Geologist: WILLIAM GABRIEL Dates: Started:01/i2/88 Ended:(i/12/88
Sample Stratus Field Testing |R
Sanple Ehange Equipment B
Depth Blows ({Penetr/ Description Beneral Installed Sp k
Depth /8" {Recowy Descript ph | Cond [HNU [s#
-2 | 2-3-3-5 Light brown, very loose, very moist, fine-
medium SAND, layers of dark brown clay and
silt, some black organic stains.
2-4 | 5554 Sawe ag (-2', with some grass and plant
stens.
4-6 | 2-3-3-4 Medium brown, very loose, saturated, fine-
medium SAND, some silt and clay layers with
black organic stains, plant stems, {peat).
68 |5-B-6-11 Sawe a5 4-B',
8~10 | 4-5-7-h Dark gray to black, medium stiff, saturated|.

CLAY and SILT, some peat, little fine- 7| -

wedium sand, trace of gravel.
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D'BRIEN & GERE

Report of Boring No.: 8-2
ENGINEERS, INC. TEST BORING L0B Shest ? of 1
Project Location: LEY CREEK SITE Bround Water Depth Date

Type: SPLIT SPOON Depth Date
Client: GENERAL MOTORS Hammer: 140 LBS Fall: 30 INCHES[File No.: 3247.021.130
Boring Co. : PRARRATT-WOLFF Boring Location:
Foreman: GLENN LANSING Ground Elevation: 381.0°
0BG Geolopist: WILLIAM GRBRIEL Dates: Started:0/12/88 Ended:01/12/88
Sawmple Stratum Field Testing (R
Sample Chanpe Equipsent ]
Depth Blows {Penetr/ | “N" Bescription General Installed Sp k
Nol Depth /6"  IRecovry {Value Beseript gh | Cond [HNU (5%
Py g2 | 2-g-2-2 Dark brown, meist, loose, fine-medium GAND,
some, silf, and peat,
2 24 | 2-3-3-6 Same as 0~2', with wood fragments and root
hairs, ste.
31 46 | 4556 Dark brown, loose, moist, SILT, some fine
sand, littie clay, many plant fibers, root
hairs, ete.
4t B~B | 9-8-8-7 Dark brown, loose, moist, SILT, some light
brown clay, little very fine-fine sand, few
root hairs and plant stews.
3| 8-10 | 2-2-3-5 First 6" same as 6-B' {pieces of ceramic
tile). At 8,3 change to-Light gray, very
noist, loose, fine SAND, some silt, litfle
tlay, iron stains and mottles.
6 | 10-12 { 3-4-5-5 ¥edium brown to yellowish brown soft,
woist, SILT, some very fine-fine sand,
little clay, trace coarse sand, few iron
stains and light gray mottles.
71 12-14 | 2-3-4-4 Light gray to yellowish brown, loose,
saturated, fine SAND, little silt and clay.
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{i' BRIEN & GERE Report of Boring No.: B-3
ENSINEERS, INC. TEST BORING LOB Sheet 1 of |
Project Location: LEY CREEK SITE Eround Water Depth Date
Type: SPLIT SPOON Depth Date
Elient: GENERAL MOTORS Hamwers 14¢ LBS Fall: 30 INCHEG|File Mo.: 3247.021.130
Boring Co.: PARRATT-WOLFF Boring Location:
Foreman: GLENN LANSING Eround Elevation: 376.6!
0BG Geolopgist: WILLIAM BRBRIEL Dates: Started:01/12/8R Ended:01/12/88
Sampie Stratun Field Testing [R
Sampie Change Enuipment n
Pepth Blows jPenetr/ | °N" Description Beneral Installed Sp k
No: Depth /6*  {Recovry Value Descript ph | Cond [HNU |s#
1y 02 | 4-5-7-6 Dark brown to reddish brown, medium stiff,
weist, SILT and fine SAND, sowe clay, trace
gravel, reot hairs, plant stems, ete.
21 2-4 | 4-4-4-5 Dark brown to reddish brown, loose, meist,
fine SAND, some silt, little clay, little
fine-coarse gravel, many wood fragments and
stess, etr.
31 46 | 6-7-55 Dark brown to hlack, medium stiff, very
woist, GILT, some fine sand, little clay,
change to light gray to brown, fine-medium
sand, saturated.
41 b8 | 3-4-4-4 Brown to reddish brown, very loose,
saturated, fine-wedium SAND, little silt
and yellowish brown clay,
51 B8-10 | 4-2-3-4 Brown-yel lowish brown, soft, saturated CLAY

art SILT, some fine sand, and black organic
watter, (wood, plants, etc.)
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(' BRIEN & BERE

Report of Borin§ No. ¢ B4
ENGINEERS, INC. TEST BORING LOG Sheet 1 of |
Project Location: LEY CREEK SITE SRMPLER Eround Water Depth Date
Type: SPLIT SPODN Depth Date
Client: BENERAL MOTORS Hammer: 140 LBS Fall: 30 INCHESiFile Mo.: 3247.021.130
Boring Co.: PARRATT-MOLFF Boring Location:
Foreman: GLENN LANSING Ground Elevation: 373,
{BS Geclogists WILL1AM GABRIEL -| Dates: Started:01/12/88 Ended:01/12788
Sampie Stratun Field Testing {R
Sample Change Equipment n
Depth Blows (Penetr/ | *N¥ Description Beneral Instailed Sp k
No| Depth /8" [Recovry {Value Descript pH | Cond [HNU [s#
1] 02 | 2-3-3-4 Mediuw-dark brown, soft, meist, SILT, some
clay and fine sand, trace fine-medium
gravel, plant stews, root hairs, wood
rageents, ete.
2| 2-4 [4-6-7-12 Dark brown, loose, moist, very fine SAND,
silt, trace clay, root hairs, wood
fragments, few light gray mlctles.
31 46 | 5556 Reddich brown, loose, very meist to
saturated, very fine-fine 5AND, some clay
and silt, few fine root hairs and plant
stens,
41 68 {7556 Same as 4-6', with increasing silt and clay

P

content (saturated).
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O'BRIEN & GERE

Report of Bcrin¥ No.: B-5
ENGINEERS, INL. TEST BORING LOG Sheet 1 of {
Project Location: LEY CREEK SITE SAMPLER Bround Water Depth Date
Type: SPLIT SPOON Bepth Date
Client: GENERAL MOTORS Hammer: 140 LBS Fall: 30 INCHES{File Ne.: 3247.021.130
Boring Co. : PARRATT-WALFF Boring Location:
Foreman: GLENN LANSING Ground Elevation: 375, 3!
0BG Geologist: WILLIAM GABRIEL Dates: Started:01/13/88 Ended201/13/88
Sample Stratun Field Testing (R
Sample Change Equi pment n
Depth Blows {Penetr/ | "W¥ Bezcription beneral Installed Sp k
No| Depth /8% iRecovry [Value Deseript pH | Cond [HMU 1o
14 02 1 1-2-2-2 Dark brown to yellowish brown, very loose,
woist, very fine SAND and SILT, little
clay, wood fragments, plant stems, ete.
21 24 [ 6~7-11-9 Dark brown to reddish brown, loose, meist,
very fine-fine SOND ard SILT, some clay,
wood fragments, plant stews, ete.  Iron
pottles?
31 46 | 3~3-5-4 Medium brown, loose, moist, fine SAND, some
dark gray 5i1t and medium gray clay, wood
fraguents, plant stess, ete.
41 6-8 | 3-4-3-3 Lsﬂgt gray, loose, very moist, fine-medium
SAND, some dark gray silt, and reddish
brown clay, few root hairs and plant stess.
51 B-10 ) 2-2-2-3 Same as at 6-8', at 8.3 change to -
Light brown to gray, soft, saturated CLAY,
some silt and very fine sand.
6| 10-12 | WH-1-2-2 Brownish-gray, very soft, saturated, CLAY,

some silt, litile very fine sand.
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G'BRIEN & GERE

Report of Bcrin?

No.: B-6

ENBINEERS, INL, TEST BORING LOS Sheet 1 of |
Project Location: LEY CREEK SITE SAMPLER Bround Water Depth Date
Type: SPLIT SPODN Depth Date
Elient: GENERRL MOTORS Hammer: 140 1BS Fall: 30 INCHES{File No.: 3247.021,130
Boring Co.: PARRATT-ROLFF Boring Location:
Foreman: GLENN LANSING Bround Elevation: 379.3
0BG Geologist: WILLIAM GABRIEL Dates: Started:01/13/88 Ended:01/13/88
Sample Stratum Field Testing (R
Sample Change Equipment n
Depth Blows (Pemeir/ | "N® Description Beneral Installed Sp k
Na[ Depth /8" [Recovry {Yalue Descript pi | Cong [HNU {s%
1] 02 | 1-2-2-4 Dark brown, very loose, moist, fine SAND,
sope silt, little elay, root hairs and
plant stems,
21 24 §8-4-56 Dark brewn to reddish brown, loose, moist,
fine SAND and SILT, some clay, trace fine
oravel, wood fragments, plani stems, ete.
31! 46 | 2-2-2-2 Dark brown, moist, soft, SILT and fine
SAND, some light brown clay, few root hairs
and plant stems, ete,
41 68 | 1-2-3-3 Dark brown to black, soft, very moist,
SILT, some fine sand and clay, plant stems,
wood fragmenis, ete.
34§ B-10 | 2-4--5 Dark brown<black, loose, saturated, fine
GAND, some silt and clay, plant stems, wood
fragments, etc. (bottow of fill at ~8.5)
61 10-12 | 1-WH-i-1 Same as 8.,5-10.07,
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0'BRIEN & GERE Report of Boring No,: B-7
ENGINEERS, INC. TEST BORING LOB Sheet % of 1
Project Lotation: LEY CREEK SITE SAMPLER Ergund Water Depth Date
) Type: SPLIT SPODN Depth Date
Client: GENERAL MOTORS Hammer; 140 LBS Fall: 30 INCHESIFile No.: 3247.021.130
Boring Co.: PARRRTT-WOLFF Boring Locatiom:
Foreman: GLENN LANSING Ground Elevation: 38i.5'
0BS beclopist: WILLIRM GABRIEL Dates: Started:01/13/238 Ended:01/13/88
Sample Stratum Field Testing iR
Sample Change Enuipment n
Depth Blows [Penetr/ | "N® Description Beneral Installed 8p k
No| Depth /6" |Recovry {Value Descript pH | Cond IHNU [s*
i -2 § 1-1-2-3 Dark brown-black, very loose, moist, fine
SAND, sowe silt, little clay, plant stems,
etc.
2| 2-4 | 2-3-4-5 Brown-reddish brown, loose, meist SAND,
little silt, few black mottles, some ceram—
ic tiles and wood fragments.
3| 486 {3332 Same as 2-4.
4 1 B-B | 4-4-5-6 Dark hmﬂn-iii]ht brown, loose, moist, fine-
medium SAND, little silt, wood fragmwents,
and plant steus.
3| 8-10 | -7-6-5 Same as 6-8', some white ceramic tile in
sample.
& | 10-12 § 1-WH-2-} Bark brown to black, very loose, saturated,
fine SAND, some silt and clay, wood
fragments, plant stems, etc.
71 12-14 | 3-2-3-3 Light gray to black, very loose, saturated,
fine~medium S5AND, some silt and clay,
layers of peat, {plant stems, wood
fragments, etc.)
8 { 14~it | 3-3-3-3 Light brown to reddish brewn, soft,
saturated, CLAY, some silt, little fine
sand, and black org;mic peat (wood
fragments, plant siems.)
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O'BRIEN & GERE

Report of Borimi; Ne.: B-8
ENGINEERS, INC. TEST BORING LOG Eheet 1 of i
Project Location: LEY CREEK SITE Bround Water Depth Date
) Type: SPLIT SPOON Depth Date
Client: GENERAL MOTORS Hammer: 140 LBS Fall: 20 INCHESiFile No.: 3247.021.130
Boring Co.: PRRRATT-WOLFF Boring Lorcation:
Foreman: GLENN LANSING Bround Elevation: 379.9
0BS Geologist: WILLIAM GABRIEL Dates: Started:0§/15/88 Ended:01/15/88
Sample Stratun Field Testing [R
Sample Change Equipment B
Depth Blows [Penetr/ { *N* Deseription teneral Installed Sp k
No| Depth /8" |Recovry [Value Descript pH | Cond (HNU [s®
11 02 | 8-4-3-3 Medium brown to yellowish brown, loose,
moist, fine SAND, some silt, little clay,
irace fine-medium gravel, few wood
fragments and root hairs.
2| 2-4 [ 3~4~4-4 Yellowish brown to light gray, loose, very
moist, very fine—fine SAND, some silt and
clay, few fine root hairs.
31 46 | 3-5-7-B Same as 2-4',
4t &8 18~11-30-2 Reddish brown to dark gray, medium dense,
very woist, fine SAND, some silt and clay,
few wood fragments, piant stens, ete.
31 8~10 | 5-4-3-3 Light brown, medium stiff, very meist,
SILT, and very fine sand, little clay, faw
plant stems and root hairs.
& ! 10-12 | 1-3-3-4 Dark brown to black, soft, very moist,
8ILT, very fine sand lithie clay, high
organic content (pea%). At 11° :Baange to
gray fine sand and silt.
71 12-14 13-6-11-25 Medium gray, loose to medium dense,
saturated fine SAND and SILT, some clay.
At 13" change fo- reddish brown, fire sand,
silt, trace clay, with some fine to medium
gravel {TILL).
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0*BRIEN & BERE Report of Barin? No,: B-9
ENSINEERS, INC. TEST BORING LOG Sheet 1 of 1
Project Location: LEY CREEK SITE SAMPLER Bround Water Depth Date
Type: SPLIT SPOON Bepth bate
Client: GENERRL MUTORS Hammer: 140 LBS Fall: 30 INCHES[File No.: 3247.021.130
Boring Co.: PARRATT-WOLFF Boring Location:
Foreman: GLENN LANSING Bround Elevation: 377.8!
OBE Geclogist: DONALD T. BUSSEY Dates: Started:01/18/88 Ended:01/18/88
Sample Stratum Field Testing (R
Sample Change Equipnent i’
Depth Blows [Penetr/ | "N° Deseription Beneral Installed Sp k
Noi Depth /6" Recovry |Value Desecript pH | Cond {HNU =%
ti 02 | t-2-2-4 Dark brown, woist, loose, fine SAND, some
silt, trace clay, roots, plant stems, ete.
21 2-4 | 7-7-8-9 Dark brown, loose, moist, fine SAND, little
silt, trace clay, plant stems, brick
fragments, etc.
3| 46 | 6-8-9-7 Bawe as 2-4',
4| 6-8 | 4~6~7-7 Dark gray, medium stiff, moist, SILT, some
fire sand, little clay, few orange wottles,
At 7-8' change to dark brewn to black.
51 8-10 | 4-4-5-8 Dark brown, fine SAND, some silt, trace
clay, poor recovery.
& | 10-12 |3-4-20-33 Bame as 10-12%,

change at {1.3' to: Reddish-brown, mediuam
dense, moist, SILT and clay, some fine
sand, trace coarse samd. (TILL),




O'BRIEN & GERE Report of Borin? No.: B-10
ENGINEERS, INL, TEST BORING LOG Sheet 1 of i
Project Location: LEY CREEK SITE . SAMPLER bround Water Depth Date
Type: SPLIT SPOON Depth Date
Client: GENERRL MOTORS Hammer: 140 LBS Fall: 30 INCHESIFile Ne.; 3247.021.130
Borinyg Co.: PARRATT-WOLFF Boring Location:
Foreman: GLENN LANSING Bround Elevatiom: 379.9
0BG Geclogist: DONALD T. BUSSEY Dates: Started:(1/18/88 Ended:01/18/88
Sample Stratum Field Testing |R
Sample Change Equipsent ]
Depth Blows {Penetr/ | "N° Description General Installed Sp k
No| Depth /6" Recovry [Value Descript ph { Cond [HNU ls#
1y 02 | 1-1-2-2 Light brown fo dark brown, moist, loose
fine GAND, some silt, lithle clay, plan%
fragments, roots, few orange wotties.
2 2-4 |} 3-3-3-3 Dark brown, moist, loose, fine to coarse
GAND, some silt and clay, wood fraguents,
31 46 | 3557 Light brown to orange, moist, loose, fine
SAND, some silt, trace clay,
fraguents,
41 &8 {5789 Dark brown to black, looze, moist, fine
SAND, some silt, wood fragments and plant
steus,
51 810 53-5-7-9 Light brown to dark brown, very soist,
lopse, fine SAND, some silt, irace clay,
fine gravel, few orange nott1es.
& | i6-12 | 5-6~7-8 Light brown, SILT, some fine sand, little

clay.




O'BRIEN & GERE Report of Boring No,: B-ii
ENBINEERS, INC. TEST BORING LOB Sheet ? of 1
Project Location: LEY CREEK SITE SAMPLER Bround Water Depth Date
) Type: SPLIT SPOON Depth Date
Client: GENERAL MOTORS Hammer: 140 LBS Fall: 30 INCHESIFile No.: 3247.021.130
Boring Co.: PARRATT-WOLFF Boring Lorcaticon:
Foreman: GLENN LANSING Bround Elevation: 377.1°
BB Geologist: DONALD T, BUSSEY Bates: Started:01/18/88 Ended:01/18/88
Bapple Stratun Field Testing |R
Sample Change Eguipsent "
Depth Blows [Penetr/ [ “N" Description Beneral Installed 5p k
Depth /8" [Recovry [Value Descript pH | Cond 'HNU [s%
-2 { 2-2-8-3 Dark brown, loose, saturated, fine SAND,
some si1t, trace clay, coarse sand, very
fine gravel.
2-4 | 5-6-B-4 iNo recovery.
4~8 | 4-5-6-5 No recovery.
6~ | 3-5-5-4 Dark brown, loose, saturated, very fine
SAND, some silt, tittle fine—coarse gravel,
trace coarse sand.
8~10 |3-9-15-13 Light brown, loose to medius dense,
saturated, fine SAND, some silt, eclay and
coarse sand, little medius gravel.
i-12 {13-17-29- Light brown, medium dense, moist, SILT,
31 ???ELg:lay, little fine sand and gravel




[

e —

O*BRIEN & GERE Report of Boring No.: B-i2
ENGINEERS, INE. TEST BORING L0G Sheet 1 of |
Project Loration: LEY CREEK SITE SAMPLER Bround Water Depth Date
Type: SPLIT SPOON Depth Date
Client: GENERAL MOTORS Hammer: 140 LBS Fall: 30 INCHES|File No.: 3247. 021,130
Boring Co.: PARRATT-WOLFF Boring Location:
Foreman: GLENN LANSING Bround Elevation: 377.(0
0BG Geologist: DONALD T. BUSSEY Dates: Started:01/19/88 Ended:01/19/88
Sample Stratum Field Testing (R
Sample Change Equi prent ]
Depth Blows ([Penetr/ | "N* Bescription feneral Installed Sp k
Depth /6" [Recovry [Value Descript pH | Cond |HNU |s#
-2 | 2-3-4-5 Dark brown, ver¥ loose, moist, fine SAND,
sowe silt, little clay, trace wedius-coarse
sand, plant fragments and roots, wood, etc.
2-4 | 8-9-8-6 No recovery.
5 | I-3-4-3 Dark brown, ver¥ loose, woist, fine GAND,
some silt, little clay, trace medium sand.
6-8 | 3-4-3-11 Light brown, soft, moist, SILT, some clay
angd fine sand, trace medium gravel.
8-10 |3-6-26-32 Reddish brown, soft to very stiff, moist,

CLAY, sowe silt and fine sand, little
ceoarse sand and fine gravel {(TILL).
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Light brown, loose, woist, very fine to
fine SAND, some silt
irace clay.

. little fine gravel,

('BRIEN & GERE Report of Bor‘in? No.: B-13
ENGINEERS, INC. TEST BORING LOB Sheet 1 of §
Project Location: LEY CREEX SITE Ground Water Depth Date
Type: SPLIT SPOON Begth Date
Client: BENERAL WOTORS Hameer: 140 LBS Fall: 30 INCHES|File Ne.: 2247.021, 130
Boring Co.: PARRATT-WOLFF Boring Lecation:
roreman: GLENN LANSING Erourd Elevation: 383,00
0BS beologist: DONALD T. BUSSEY Dates: Started:01/19/88 Ended:01/18/88
Sampie Stratum Field Testing IR
Sample Change Equi pment -]
Depth Blows |Penetr/ | °N® Description General Installed Sp k
Depth /6" Recovry [Value Descript o | Cond [HNU is#
-2 | 2-3-3-4 Light brown, very loose, woist, fine SAND,
little silf, trace clay and coarse sand,
root hairs, plant stews, few dark brown,
orange and black mottles.
2-& | 4-6-7-b Same as 0-21.
46 | 2-4-6-9 Dark brown o black, loose, moist, fine
SAND, some silt, trace clay, wood
fraoments, plani: steas, stc,
6-8 {9-12-12- Same as 2-4',
i
8-10 |16-15~14- Hedium brown, medium dense, moist, fine
SAND, little silt, trace clay.
10
10-12 | 8-7-5-5 Light brown to orange, loose, moist, very
fine to fine SAND, some silt, trace clay.
12-14 | 3-4~5-8
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0*BRIEN & GERE Report of Boring No.: B-14
ENGINEERS, INC. TEST BORING LOG Sheet ? of 1
Praject Location: LEY CREEX SITE SAMPLER Bround Water Depth Date
Type: SPLIT SPOON Depth Date
Client: BENERAL MOTORS Hammer: 140 LBS Fall: 30 INCHES|File No.: 3247.021.130
Boring Co.: PARRATT-WOLFF 'Boring Location:
Foreman: BLENN LANSING Bround Elevation: 380.1
0BG Geologist: DONALD T, BUSSEY Dates: Started:(1/19/88 Ended:01/19/88
Sample Stratus Field Testing (R
Sample Change Equipwent "
Depth Blows [Penetr/ | “NY Description General Installed Sp k
Nol Depth /6%  {Recovry [Value Descript pit | Cond [HNU [s#
1 g2 | 2-3-2-5 EBray to brown, very loose, moist, fire
y SOMR si}t, little clay, trace coarse
sand and gravel.
2 24 | 3343 Light brown to dark brown, very loose,
wo1s5t, fine SAND, some siit, little clay,
trace coarse sand,
31 46 ] 16-6-8-8 Bark brown black, medium dense to loose,
moist fine SAND, trace silt and clay, wood
fragments.
4| B-B | 7-6-E-0 Light brown to dark brown, loose, weist,
fine SAND, some silt and clay,
3| 8-10 | 4-4-3-4 Light brown fo dark brown, very loose,
moist, fine SAND, little silt, trace clay.
6 | 10~12 | 3-3-2~4 Light brown, very loose, moist, CLAY and

SILT, sowa fine sand.
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0'BRIEN & GERE Report of Boring No.: B-i5
ENGINEERS, INC. TEST BORING LOS Sheet 1 of {
Project Locations LEY CREEX SITE Bround Water Depth Date
Type: SPLIT SPOON Depth Date
Client: GENERAL MOTORS Hamser: 140 LBS Fall: 30 INCHESiFile No.: 3247.081.130
Boring Co.: PRRRATT-WOLFF Boring Location:
Foreman: GLENN LANSING EBroung Elevation: 380, 3
OBE beclopist: DONALD T. BUSSEY Dates: Started:01/20/88 Ended:01/20/88
Sample Stratum Field Testing IR
Sample Ehange Equipuent [
Depth Blows {Penetr/ | °N" Description General Installed Sp k
Depth /8" |Recovry |Value Descript pH | Cond {HM) 5%
0-2 | 2-3~4-B Medium brown, loose, saturated, fine SAND,
some silf, trace clay, root hairs and plant
steus,
e-4 | 7-7-5-6 Same as 0-2', trace coarse sand,
46 | 3-4-4-5 Medium brown, loose, saturated, fine SAND,
soe silt, little wediue sand, trace clay,
plant fibers.
6-8 | 4~5~4-5 Dark brown to black, loose, saturated,
fine-pedium coarse SAND, trace silt and
clay, plant fragments, root hairs, ete.
8~10 15-5-13-16 Dark brown to black, loose to medium dense,
saturated fine GAND, little silt and clay.
10-i2 |3-3-12-14

Medium brown, soft to stiff, saturated,
BILT, some ciay and fine sand,




[’BRIEN & GERE Report of Borin? No.: B-i6
ENSINEERS, INC. TEST BORING LOB Sheet 1 of 1
Project Lovations LEY CREEK SITE SRMPLER Bround Water Depth Date
Type: SPLIT SPODN Dapth Date
Client: GENERAL WOTORS Hammer: 140 LBS Falls 30 INCHES|File No.: 3247.021.130
Boring Co.: PARRATT-WOLFF Boring Location:
Foreman: GLENN LANSING Bround Elevation;
0BG Geologist: WILLIAM GABRIEL Dates: Started: / / Ended: 7 /
Sample Stratum Field Testing (R
Sample Change Equipment n
Depth Blows [Penetr/ | "N* Deseription eneral Installed Sp k
Nol Bepth /6% IRecovry [Value Descript pH | Cond [HNU {s#
11 02 § 1-8--1 Lioht brown, very loose, saturated, fine
SAND, some silt and clay, wood fragments,
root hairs,
2| 2-4 | 2-3-3-4 Same as O-2%.
3| 46 | 26-33 Light brown, loose, saturated, fine SAMD,
some silt and clay, wood fragments, roots,
etc., few black streaks.
41 b8 | 3-3-3-3 Sawe as 4-6, dark brown.
51 810 | 4-5-5-3 Dark brown to black, loose, saturated, fine
SAND, some silt and clay.
£ 11012 | 3-6~4-4 Dark brown, loose, saturated, fine GAND,

some silt and clay, few black streaks.
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' BRIEN & GERE

Report of Borin? No. : B-i7
Sheet 1 of |

ENGINEERS, INC. TEST BORING LOG
Project Location: LEY CREEK SITE SAMPLER Bround Water Depth Date
Type: SPLIT SPGON Depth Date
Client: GENERAL MOTORS Hameer: 140 LBS Fall: 30 INCHES|File No.: 3247.021,130
Bering Co. : PARRATT-WOLFF Boring Location:
Foreman: GLENN LRNSING Bround Elevation: 375, 8
DBG Geologist: WILLIAM GABRIEL Dates: Started:01/21/88 Ended:04/21/88
Sample Stratum Field Testing [R
Bauple Charge Equi pment ]
Depth Blows {Penetr/ { *N* Description Beneral Installed Sp k
Depth /8"  |Recovry iValue Bescript pH | Eond {HNU is#
-2 | 2-3-4-5 Mediuw brown, yellowish brown, and reddish
brown, soft, moist, SILT, very fine sand
a;:d sowe clay, few plant stews, root hairs,
ete.
2-4 | 6-5-8~7 Sage as 0~2', medium stiff, (saturated).
46 | 5-5-5-6 Hediuw to reddich brown, loose, saturated,
fine SAND, little silt and clay.
6-8 | 3-3-3-5 Medium brown, very loose, saturated, fine
CAND, some silt and clay-(yellowish brown
"oily® staing on sample,)
8~10 | 2-3-3-4 Hediuw brown, soft, saturated, SILT and
CLAY, some fine sand, wood fragments, plant
stews, ete. Fill at b.S'.
10-12 [4-5-19-23 Medium brown, medium stiff to very stiff,

saturated, fine-sediue SAND, some silt and
clay. At 11 change to - Reddish brown,
very firm, moist, clay and silt, some very
fine to fine gravel. (TILL)
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0'BRIEN & GERE

Report of Boring Mo.: B-18
ENGINEERS, INC. TEST BORING LOB eet ? of 1
Project Location: LEY CREEK SITE SRMPLER Ground Water Depth Date
Type: SPLIT SPOON Depth Date
Client: GENERAL MOTORS Hammer: 140 LBS Fall: 30 INCHESIFile Mo.: 3247.021, 130
Boring Co.: PRRRATT-WOLFF Boring Location:
Foreman: GLENN LANSING Bround Elevation:
OBE Beolopgist: HILLIAM BABRIEL Dates: Started:02/03/88 Ended:02/03/88
Sample Stratus ] Field Testing |R
Sample Lhange Equjpment [
Depth Blows |Pemetr/ | °N® Bescription Seneral Installed Sp k
Mol Depth /6*  |Recovry [Value Deseript pH | Cond iHNU ls®
i) o2 |i5-87-35- Light gray, hard (frozen), dry, SILT and
” wedium coarse GRAVEL. (FILL)
e | 2-4 (4-17-11- Sawe as 0-2'. (Poor recovery).
8
31 46 {5566 Dark gray, stiff, saturated, SILT and CLAY, _
sowe tire sand, and medium gravel, few
black organic streaks.
4| B8 | 5-4-6-7 Sawe as 4-B'. (No gravel).
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D'BRIEN & BERE

Report of Boring No.: B-19
Sheet 1 of i

ENGINEERS, INC. TEST BORING LOG
Project Location: LEY CREEX SITE Bround Water Depth Date
] Type: SPLIT SPOON Depth Date
Client: BENERRL WOTORS Hammers 140 LBS Fall: 30 INCHESIFile No.: 3247.081.130
Boring Co. : PARRATT-WOLFF Boring Location:
Foreman: GLEMN LANSING Bround Elevation: 373.4
0BG Beologist: WILLIAM GABRIEL Dates: Started:02/03/88 Ended:02/03/88
Sample Stratue Field Testing {R
Sample Change Equipuent r
Bepth Biows IPenetr/ | "N" Description Seneral Installed Sp k
Ne! Depth /6"  [Recovry {Value Descript pH | Cond [HNU 5%
14 02 | 2-3-5-7 Dark gray, soft to medium stiff, meist,
SILT, clay and very fine sand, with plant
stems, root hairs, ete.
21{ =& { 3~5-7-7 Light brown-reddish brown, loose, very
uoist, fine to wedium SAND, =ome silt and
clay, few root hairs and plant stems, few
iron mottles.
31| 46 | 3-3-9-13 Same as 2-4', changing to dark brown to
reddish brown peat {(plant stews, root hairs
ete.) banded with bedded fine to wmedium
sand, (very moist to saturated).
41 &8 {10-22-39- Hedim ra{ stiff, saturated, very fine
SAND and § LT, some tlay, lithie fine-
e pedium gravel. At 7.5' change to ~ Reddish

brown, very fine sand, medius silt, some
clay, little fine-fine medium gravel (TILL)
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D'BRIEN & GERE
ENGINEERS, INC.

TEST BORING LOG

Report of Borir? No, 3 B-20
Sheet 1 of §

Project Location: LEY CREEK SITE

SAMPLER Bround Hater Depth Date

Type: SPLIT SPOON Depth Date
Client: BENERAL MOTORS Hamser: 140 LBS Fall: 30 INCHESIFile No.: 3247.821.130
Boring Co.: PRRRATT-WOLFF Boring Location:
Foreman: LANSING Bround Elevation: 374.8'
0BE Geclopist: WILLIAM GABRIEL Dates: Started:02/04/88 Ended:02/04/08
Sample Stratum Field Testirg {R
Sample Change Equipaent n
Depth Blows [Penetr/ | *N® Bescription Beneral Installed 8p k
No! Depth /8" |Recovry {Value Descript pi | Cond [HN} [s#

1] o2 {2346

2| 24 | 4-4-B-10

31 46 |i2-15-18-

17

41 6-8 112-17-5%-

a3

Light brown-gray, soft, woist, SILT and
fine GAND, some clay, plant stems, root
hairs, etc.

Same as (2%, with come iron stains and
banding.

Bark brown to reddish brown, medium stiff,
woist, fine SAND, some silt and clay.
{Black stained sand present in sample, fuel
oil odor}

Light gray, stiff, satwated, fine 5AMD,
SILT and CLAY, with some fine to coarse
ravel. (Black organic oily streaks
resent. At 6-6,% ehan?e to - Reddish
rovn, hard, fine y SILT and CLAY with
some fine to coarse gravel. (Till 6.5-8').
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f'BRIEN & BERE Report of Boring No.: B-2i
ENGINEERS, INC. TEST BORING LOG Sheet ? of 1
Project Location: LEY CREEK SITE Ground Water Depth Date
Type: SPLIT SPBON Depth Date
Llients BGENERAL MOTORS Hawwer: 140 LBS Fall: 30 INCHES|File No.: 3247.021, 130
Boring Co.: PRARRRTT-WOLFF Boring Location:
Foreman: GLENN LANSING Bround Elevation: 375, 4
OBG Beolonist: WILLIAM GRBRIEL Dates: Started:02/04/88 Ended:02/04/88
Sample Stratum Field Testing |R
Sample Change Equipuent ]
Bepth Blows [Penetr/ | "N Description Bereral Installed Sp k
Nat Depth /6" {Recovry (Value Bescript pH | Cond [HNU |s*
i o2 | 2-3-4-4 Dark brown, very loese, woist, very fine
5AND and S&LT, trace clay, piant stems, few
roots, ete,
21! 24 | 3-2-4-5 Sawe as 0-2'.
31 48 |ii-15-12- Light brown to reddish brown, medium dense,
saturated, fine SOND, some silt and clay,
i few plant stewms and fine root hairs.
4 [ &8 [ f-5-8-8 Szwe a5 4-b'. AL 6.5' change to -

Mediue gray, wedium stiff, saturated, SILT,
CLAY, and very fine SAND, few roots and
limonite stains.
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(" BRIEN & GERE Report of Boring No.: B-22
ENGINEERS, INC. TEST BORING LOG Sheet ? of 1
Project Location: LEY CREEK SITE SAMPLER Bround Water Depth Date
Type: SPLIT SPOON Depth Date
Client: GENERAL MOTORS Hamser: 140 L35 Faill: 30 INCHES|File No,: 3247.021.130
Boring Co. : PRRRATT-WOLFF Boring Location:
Foreman: BLENN LANSING Bround Elevationy 376.8
UBG Beolopist: WILLIAM BABRIEL Dates: Started:02/04/88 Ended:02/04/88
Sample Stratus Field Testing IR
‘ Sample Ehange Equipment [
Depth Blows [{Penetr/ ] *N* Desceription General Installed Sp k
No! Depth /6*  |Recovry {Value Despript pH | Cond (HNU {s¢
i -2 [2-4-11-13 Medium gray to light brown, loose to medium
tense, woist, fine SAND and SILT, little
clay, plant stems, root hairs, etc.
2 2-4 [9-11-19- Same as (-2, with iron and limonite
stains ard black organic stains.
27
3| 4b |25-P4-35- Yellowish to reddish brown, wedium dense to
dense, moist, fine-medium SAND, little silt
18 and gray clay.
41 68 {9-8-8-i0

Hediun broun—ﬁray, stiff, saturated CLAY
and SILT, with few limonite streaks and
wottles.
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O'BRIEN & GERE Report of Borin? No.: B-23
ENGINEERS, INC. TEST BORING LOG Sheet 1 of 1
Project Location: LEY CREEK SITE SAMPLER Ground Water Depth Date
Type: SPLIT SPOON Depth Date
Client: GENERAL MOTORS Hawmer: 140 LBS Fall: 30 INCHESIFile Ne.: 3247.021.130
Boring Co.: PARRRTT-WOLFF Boring Location:
Foreman: GLEMN LANSING Ground Elevation: 376, 8
(0BG Geologist: WILLIAM GABRIEL Dates: Staried:02/05/88 Ended:02/05/08
Banple Stratun Field Testing {R
Sample Change Equi pwent ]
Depth Blows |!Penetr/ | *N° Bescription General Installed Sp k
Mol Depth /6" {Recovry {Value Descript pH { Cond [HMU [s#

11 o2 | 2-6-8-9

2! 2-4 | 5-6-7-8

3| 46 | 7-8-8-7

5| 68 | 6-5-4-5

Dark brown-gray, loose, moist, very fine-
fine SAND, some silt and clay, plant stews
and roots, etc.

Same a5 0~-2', with light gray mottles
and wood fragwents,

Light gray to dark gray, wedium stiff, very
woist, SILT and CLAY, some light ogray fine
sand, few iron mottles and root haire,

Light gray-brown, loose, saturated, fine
SA&D, soue silt and cla;, with iron and
limonite mottles,
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0'BRIEN & GERE
ENGINEERS, INC,

TEST BORING 106 REPORT OF BORING NQ. 0BG-6 SHEET 1 OF
RSN

BROIND WATER
PROJECT LDCATION: Syracuse, N.Y. SAMPLER DEPTH DATE ELEV.
TYPE: Solit-Sooon 2"x2? BEPTH DATE ELEV.
CLIENT: BM - Fisher Guide HAMMER: 140 1bs. =
FALL: 30 FILE NO.: 3247.007
BORING CO.: Parratt Wolff BORING LOCATION:
FOREMW: Butch Stevens SROUND ELEVATION:
BB BECLOGIST: John Brod DATES: STARTED: 11/10/85 ENDED: 11/10/&
SAMPLE FIELD TESTING |
SOANPLE STRTIMI EQUIPMENT b
DEPTH - BLOWS IpeNETRN/| N DESCRIPTION . CHANGE| INSTALLED [SAL. | SP, i"[
Ne.| DEPTH /6" RECOVERY| VALLE , DEPTH - |0/00} COND, [Hwt »
0 H &2 3-5 24/9 9 iMed. brown silt, little clay {isolated lense),
trace organics near surface, trace fire sand }
A= . {in layers), moist, stiff. i'
2 2 2-4 &6 24/9 11 1Game, grading to ped. stiff. .
- 5 [
1) 3 L] 3-3 24/9 7 s ot _
4-3 EFORmigh gray with black soEtling clay, TIEEIE Tl
silt, little black organic saterial. Moist,
b & &-8 3-3 24721 & [med. stiff, . |
32 2
8 3 8-10 2 24410 4 iSame, with more organics, soft. -2
3 | &
10.0°
10 61 10-12 3-2 2h/2h 3 |Dark gray siit, little fine sand. Trace clay,
mistg Soft.
3-3
12 71 12-14 3-2 24/2h 5 1Same
3-3
14 81 1415 i-3 24/ 14 6 Bame, grading to wet.
3-3
18 3| 1&-18 a-2 24/24 & 17,0
2-1 Keddisn gray clay, trace silf, moisi, very ’

soft,

Bottow of Hole @ 167 FL.
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Bottom of Hole & 17 ft.

("BRIEN & GERE TEST BORING LDG REPORT OF BORING MO. OBS-78  SHEET { OF
ENGINEERS, INC. SR
BROLND WATER -
PROJECT LOCATIDN: Syracuse, N.Y. SAMPLER DEPTH DATE ELEV,
TYPE: Split-Spoon 2%t DEPTH DATE ELEV.
CLIENT: BM - Fisher Buide HAMMER: 140 lbs, =
FALL: 30t FILE ND.: 3247.007
BORING CO. : Parratt Wolff BORING LDCATION:
FOREMAN:T Paul iseflair BROCND ELEVATION:
0B5 GEDLOBIST: Johm Brod DATES: STARTED: 11/21/85 ENDED: 11/21/&
_ SAMPLE FIELD TESTING t
SAMPLE STRTUM] EQUIPHMENT :
[DEPTH ' RO [peETRN| N DESCRIPTION _. CHANBE! INSTALLED {SAL. | 8P, __]E
No.| DEPTH /6% |RECOVERY| VALLE DEPTH 0/00 COND. {ENU }
0 1 02 1-4 28/11{ 8 {Mottled rﬁrayish brown silt, soee clay, little
fine sand in thin layers, trace oryanics,
-8 damp, stiff, '
21 2| e 55 24/18 | 10 |Sawe with red and black mottling. f
54 6" lense of black organic silt and clay & 3.5 » E L.
4 3 45 -6 24/12 | 11 |Same with layering of fire sand. {
57 . ]
6 4 68 34 24/2% 7 [Sase .
3-3 ?
8.0 o
] 5] 810 2-2 24718 4 lHottled grayish brown clay. Trace silt, very E+
woist, soft.
22 : 3
10 6 10-12 -2 24/10 3 |Sare
1-1
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O'BRIEN & GERE
ENSINEERS, IMC.

TEST BORING LOG
b

REPORT OF BORING NO. OBG-7B  SHEET 1 OF

BROUND WATER -
PROJEET LDCATIGN: Syracuse, N.Y. SRMPLER DEPTH DATE ELEV.
TYPE: Split-Spoon 2"x2! DEPTH DATE ELEV.
ELIENT: &M - Fisher Buide HAMMER: 140 1bs. -
FALL: 30% FILE NI & 3247.007
BORING E0.: Parratt Wolff BORING LOCATION:
FOREMAN: Paul Lellaiw GROUND ELEVATION:
0BG BEOLDGIST: John Brod DATES: STARTED: 11/21/88 ENDED: 11/21/8
SANPLE FIELD TESTING |-
. SAMPLE STRTUM| EDUTPMENT '
DEPTH . BLOMS IPENETRN/| *N" DESCRIPTION _ CHANBEY INSTALLED iSAL.! 3P, -
No.| DEPTH /6 IRECOVERY| VALLE : DEPTH 0/00] COMND. {HW -
0 1 0-2 1-3 24712 B [Mottled brown silt, little fine sand and clay,
trace orpanics, damp, stiff. J
55 1
2l 2] 2 55 24/15 | 12 |Same, o organics . ’
1-7 _ § |
) 3 b5 2-8 24/17 | 16 [Same with 5* lense of reddish brown fine sand, _ r
little silt, . :
— 10-10 .
& 4 5-8 6 24/14 1 12 S‘lue with 8* lense of black organic silt and . I l
clay,
£-7 v
8 5 810 -2 24/24 5 . 9.0 ;
3~3 Fottled grayish brown clay, 1ittle silt, very ) g )
woist, very soft.
10 81 10-12 1-1 24/10 | —— ’
HOH

" Botioa of Hole @ {2 7%,

% WOH - Weight of Hammer
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Bottos of Hole @ 12 I,

O'BRIEN & BERE TEST BORING LDG REPORT OF BORING MO, DBG-7C  SHEET 1 OF
ENGINEERS, INC, EERESROTTER -
GROUND WATER |
PROJECT LOGATION: Syracuse, N.Y. SAMPLER DEPTH DATE ELEY.
TYPE: Split-Spoon 2°x2! DEPTH patE ELEY,
CLIENT: BM - Fisher Buide HMMER: 140 1bs,
FaL: 300 FILE NO. s 3247, 007
BORING €O, : Parratt Wolff BORING LOCATION:
FOREMAN: Payl Lellair BROUND ELEVATION:
0BG GEDLDGIST: ~John Brod DATES: STARTED: {1/21/86 ENDED: 1i/21/8
 SAMPLE FIELD TESTING |
SAMPLE" STRTUM{ EQUIPMENT ’
DEPTH ' BLOWS 1PENETRN/] "N° DESCRIPTION . CHANGE! INSTALLED |SAL, ! SR, [
- DEPTH /8" IRECOVERY] VALUE DEPTH 04001 COMD, {HNU 4
0 0-2 2~3 e4/12 9 I%ed. brown with sose gray wottling, silt, some
clagf; trace fire sand and organics, damp, {
-6 sti }’, sose layering of silt, and clay, Ll
2 24 | 75 | 27| 10 Joame i
= | 5 {
] -5 2-5 24/18 | 12 |{Same with sowe fine sand, little clay, 4° '
= lense of grganic black silt and clay 8 3.
6 6-8 8-7 24/7 | 12 |Same : ‘(t
i 3
8 8-10 45 24/18 1 10  ISame with sose clay, layering of silt and clay E
= : 3
- 9I 5,
10 10-12 1-1 24/20 3 |Bray with brown mottlino clay, little 511t
P very woist, soft.
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O'BRIEN & GERE
ENGINEERS, INC.

TEST BORING LGB

Report of Boring No. M-8
Sheet 1

Project Loration: Ley Creek SAMPLER Erourd Water Depth Date
) Type: Split Sggon Depth Date
Client: Gemeral Motors - Fisher Guide Hammer: 150 lbs. Fall: 30 inchesiFile No.: 3P47.021,130
Boring Co, ! Parratt & Wolff Boring Location:
Foreman: N. Thurston Ground Elevation:
0B5 Beologist: W.J. BGabriel Dates: Started: 9/13/88 Ended: 9/13/88
Sample Stratus Field Testing IR
Sample Change Equipwent [
Depth Blows |(Penetr/ | *N* Description General Installed Sp k
No| Depth /6" [Recovry {Valve Descript pH | Cond [HNU |5
9 11 L3 3-4-5 Moist, very loose to loose, lipght-medium
brosm, fine GAND, little silt, few hlack
organic streaks and orange mottling, roots
and plant stems.
3 12 65| 6-8-7 Moist, loose, yellowish-brown-medium brown
fine y trate silt, black organic stains
(wany) and iron stains, few plant fragments
10 | 3{10-11.5]1 3-4-4 Very moist-saturated, loocse, medium brown,
fine-wediuw SAND, somwe silt, little clay
(gray}, iron mhing, few plant stems,
WT. ab 10,5'-15, 00
15 | 4{15-16.5] WOH-1-i Saturated, very soft, sediuw-reddish brown

SILT, sowe clay, trace very fine sand, few
iron stains ard mettling and black organic
streaks.

File Name: FISHERS.KJK




PROTECTIVE STEEL -
CASING AND LOCK
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GM - IFG LEY CREEK
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0'BRIEN & BERE Report of Boring Mo, MW-9
ENGINEERS, INC. TEST BORING LOG Sheat 1
Project Location: Ley Creek . SAMPLER Ground Water Depth Date

) . ) Type: Split Spoon Depth Date
Client: Beneral Motors - Fisher Guide Hammer: 140 1bs. Fall: 20 inchesiFile No.: 32#7.58!.130

Boring Co.: Parratt & Wolff

Boring Location:

Foreman: N. Thurston Bround Elevation:
{B6 Bevlogist: W.J. Gabriel Dates: Started: 9/13/88 Ended: 9/13/B8
Sample Stratus Field Testing |R
Sample Lhange Equipment ]
Depth Blows |[Pemetr/ | °N" Deseription Beneral Installed Sp k
Nol Depth /6" lRecovry [Valve Descript pH | Cond [HMU (5%
0 I o-L.8 | 2-3-5 Moist, very loose to loose, medium brown,
fine SAND, some silt, trace clay, few iron
stains, plant stess and roots, many pores.
3 {2l 565 | 1-g-3 Moist, very loose, mediuw-dark, brown, fine
SAND, little silt, trace clay, few roots
and plant stews, pores.
Peat @ ~7.0 ff, W.T. ™~ 7.01-0.0%,
1o | 3{10-11.57 1-0~1 Very moist, m loose, 1ight gray-black,
fine-medium y SOme Eea .
Change to: @ 11 ft, Saturated, very soft,
wediuw gray-brown 5ILT, sowe clay, trace
fine sand, few iron stains,
13 | 4{i5-16.5] {i-7-8 Saturated, medium stiff to stiff, medium

Ell_'"ay BILT, some clay, little very fine sand
ange to: Saturated, dense, reddish brown,
fine-medium SAND, 1ittle fine-mediuw-coarse
gravel. (resorked till)

File Name: FISHERS.KJK
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CEMENT PAD

PROTECTIVE STEEL -
CASING ANDO LOCK

GROUND SURFACE

' INSIDE DIAMETER _4& IN.

TOP OF SEAL379.60 FT.1.0FT.|.

.//4\\§H \\
T
—
7
/ [
g .
v
ELEV.: DEPTH:{.”

Nz

_—— RISER PIPE
MATERIAL: STATINLESS STEEL

SCHEDULE:
INSIDE DIA.:_ 2 _

IN.

TOP OF SAND371.10 FT.j2.5FT.

|~ BENTONLTE SEAL

BOT. OF SCREEN358.50 FT .| 15.1

TOP OF SCREEN368.50 FT . 5.1FT .|

BOT. OF

BOREHOLE 358.50 FT |.15.1

-
.
- *
.
.
.0 — Y

/] SAND PACK'

Al

P4~ SLOTTED SCREEN

MATERIAL: STATNLESS STEEL

SCHEDULE:
INSIDE DIA.:_2 1IN,
SLOT NQO.:; 0.010 IN.

12////,,ﬂDIA. OF BOREHOLE:__8

TYPICAL OVERBURDEN MONITORING WELL

N.T.S.

GM — IFG LEY CREEK
MW-9

— CEMENT / BENTONITE GRQOUT

IN.
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0 BRIEN & GERE
ENGINEERS, INC,

TEST BURING LOB

Report of Boring No. M-10
Sheet 1

Project Location: Ley Creek

Client: General Motors - Fisher Buide

T Split SRUFLER
ype: Split Spoon
Hammer: 140 lbs,

Fall: 30 inches

Bround Water Depth
Depth
File MNo.: 3247.021,130

Date
Date

Boring Co.s Parratt & Wolff
Foreman: N. Thurston
UB5 Geologist: W.J. Babriel

Boring Location:
Ground Elevation:

Dates: Started: 5/13/88

Ended: 9/13/88

Sample Stratum Field Testing (R

Sample Change Equipment ®

Depth Blows {Penetr/ | °N" Description General Installed Sp k
No| Depth /6"  IRecovry [Valve Descript pH | Cond {HMU {s®

0 | 1} -5 &7-7

Moist, loose, wedium brown—gray, very fine

10 | 3110-11.5{ 2-3-3

15

=

i7-ik.53| 2-1-2

18 | 5|18.5-207 13-24-24

SAND, some silt, trace clay, many pores,
root hairs and plant frageents,

Moist, soft, wedium browngray, fine SAND,
some SILT, trace clay. Change to: Fine-
medive gray-dark gray, fire-sedium SAND,
little silt.

Moist, loose, black, fine SAND, some silt
{peat like). Change to: Very moist, light
brown, very fine-fine SAND and SILT, liftle
cla‘{, some iron stains and light gray
wottles,

WT. @ ~1i"-12*,

Saturated, very loose li?ht-uediuu gray,
very fine SAND and SIf.T, ittle clay.

Saturated, very stiff dark brown-gray, SILT

some clay, little fine sand. DhanBe fo:

Ver¥ frim, reddish-brown, fine SAND and

?%1 hsoue fine-wedium gravel, trace clay.
ill},

# Hole backfilled with pellets to 17.5 ft., then 0.5 ft. of sand to 17.0 ft.

File Name: FISHERIO. KIK




B TYol - L,

CEMENT PAD
GRAQUND SURFACE

PROTECTIVE STEEL
////’CASING AND LOCK

| INSIDE DIAMETER _ 4 IN.
P~
,//(\\\”I . . H%\\\,.
NIk
77 v
// .
/u [
1] L.f—mrIsen p1re
a ] MATERIAL. STAINLESS STEEL
"y SCHEDULE;
= v . INSIDE DIA.:._2 IN.
" CEMENT / BENTONITE GROUT
‘4
ELEV.: DEPTH:{-"| |+
TOP OF SEAL374.90 FT.2.5FT.|. A AENTONITE SEAL .
TOP OF SANOs72.40 FT.ls. o FT Zﬁ 27‘?#f#’_ .
. : (L4 V4~ SAND PACK
TAOP OF SCREEN372.30 FT.5.1 FT .0 27
:#____,__,..——- SLOTTED SCREEN
{—1- - MATERIAL: STAINLESS STEEL
oy s A SCHEDULE:
<= INSIDE DIA.:_2_ IN.
et SLOT NO.: 0.010 IN.
B8O0T. OF SCREEN362.30 FT.| 15.1 "““:5,: .8
> e + IA. OREHOLE: IN.
BQT. OF a0 oF B
BOREHOLE360.40 FT | 17.0 R

TYPICAL OVERBURDEN MONITORING WELL

N.T.S.

GM - IFG LEY CREEK
MW-10




{(PBRIEN & BERE Report of Boring No, MW-1i
ENGINEERS, INC. TEST BORING LOB Sheet 1
Project Location: Ley Creek . SAMPLER tround Water Depth Date
] _ ] Type: Split Spoon Depth Date
Client: General Motors - Fisher Guide Hammer: 140 1bs, Fall: 30 inches|File Mo.: 3247.521.130
Boring Co.: Parratt & Wolff Boring Location:
Foreman: N, Thurston Bround Elevation:
UBE Geologist: W.J. Babriel Dates: Started: 9/14/88 Ended: 9/14/88
Sample Stratus Field Testing [R
Sample Change Equi pwent 8
Bepth Blows [Penetr/ | "N Description Beneral Installed Sp k
Naf Depth /6" |Recovry [Valve bescript pi | Cond (HMU =%
0 |1} 0~L.5 | 1-1- Moist, mediue brown, fine SAND, little silt

few roots and plant stems.

5 121 3651 2-4-5 Dry, wedium brown, fine-medium SAND, little
wediug-coarse gravel, trace silt, few
porcelain fragments. (Mise, fill)

10

L]

W-it.5) 1-2-2 g;ﬁ% woist, loose, medium-dark brown, fine

and SiLT, vood fragments and plant
steus, Eoree]ain fragmwents. Change to:

JES—

at™11 f¢. Saturated, loose, dark gray-black
fine-medium SAND, wood and plant fragments

{peat) W.7. ~11~-11,5 ft.

P —

is

-

15-16.5f 0-1-1 Saturated, ver{ ioose, dark brown-black,
fine SAND, silt, wood fragwents, plant
stems, (peat). Change te ™16 i,

—

Saturated, very loose, dark gray, very fine

17 17-18.3 SAND, some silt and clay.

on

Saturated, soft, medius-dark gray, SILT,

very fine sand, some clay, plant stews,
Change to & ~i7 ft. Moist, dense, reddish-

brown, fire SAND, sowe fine-mediue gravel,
little silt and clay. (Till)

File Name: FISHERLL.HJK
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|

34 R -

CEMENT PAD

PROTECTIVE STEEL -
CASING AND LOCK

GROUND SURFACE\ P

I

7

ELEV.:
TOP OF SEAL 376.90FT.31.5FT.

g 4

DEPTH: |-

I INSIDE DIAMETER _4__ IN.

Iz

__—— RISER PIPE
MATERIAL: STATNLESS STEEL
SCHEDULE:

INSIDE DIA.: 2

IN.

L— CEMENT / BENTONITE GRQUT

TOP OF SAND 374.80FT .3 6FT.

| ——BENTONITE SEAL

TOP OF SCREEN 373.30FT.|5.1 FT.}"

| SAND PACK'

~

— SLOTTED SCREEN
MATERTAL: STAINLESS STEEL

o o SCHEDULE:
. INSIDE DIA.: 2 IN.
—1 SLOT NO.: 0.010 IN.
} B80T. OFBOSTCREOEFN 363.30FT | 15.1 '.—',-.';';:/,..-—DIA. OF BOREHOLE:_ 8 TN,
BOREHOLE 363.30FT | 15.1 Slx

TYPICAL OVERBURDEN MONITORING WELL

N.T.S.
GM - IFG LEY CREEK
MW-11
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D*BRIEN & BERE
ENBINEERS, INC.

TEST BORING LO6

Report of Boring No. MW-12
Sheet 1

Project Loration: Ley Creek

Client: Bereral Motors - Fisher Buide

SAMPLE
Type: Split Sggon

Hammer: 140 1 Fall: 30 inches

Bround Water Depth Pate

Depth
File No.: 3247, 081,130

Date

Boring Co.: Parratt & Wolff
Foreman: N. Thursion
0BG Geologist: W.J. Babriel

Boring Location:
Ground Elevation:

Dates: Started: 9/14/88

Ended: 9/14/88

Sample Stratus Field Testing (R
Sample Change Equi prent |
Depth Blows [Penetr/ { "N" Description Beneral Installed Sp k
No| Depth /6" {Recovry {Valve Deseript pH | Cond [HMU |s#
0 1] 1.5 | GRAB Bry, medium brown, very fine SAND, little
5ilt and fine-wediuw gravel, plant stems
ard roots,
9 128 565 534 %mist wetiue brown-reddish brown, fine
PERT and soue fine-nedium gr‘avei,
pl?rlﬂj: stems, wood fragments, (Unsorted misc
fiil),
10 | 3110-11.5] 3-15-14 Saturated, dense, medium brown—gray, fine
SOND, some silt, little clag. ange to @
11 fh Moist, demse, reddish brown, fine
SANDB, fine-medium gravel, little silt and
clay.
13 7 4{13-13.5 Reddish brown till, same as & 11 fi.

File Namse: FISHERIZ. KJK




CEMENT PAD

PROTECTIVE STEEL -
CASING AND LOCK

GROUND SUF!F.ACE\

I INSIDE DIAMETER _4 IN.

.//t\\§”

x4

ELEV.:

,,//
A

DEPTH; |-
TOP OF SEAL378.74 FT.2.5FT.|.

2%

.l ——RISER PIPE

MATERTIAL: STAINLESS STEEL
SCHEDULE:;
INSIDE DIA.: 2 1IN.

“l—"CEMENT / BENTONITE GROUT

TOP OF SANDO375.74 FT.5.5FT.

- —BENTONITE SEAL

17.1

TOP OF SCREEN 374.14FT |7.1FT.}f

80T. OF SCHEEN364.14 FT.
BOT. OF ’

17.2

4 __— SAND PACK’

% __—— SLOTTED SCREEN

MATERIAL STAINLESS STEEL
SCHEDULE:
INSIDE DIA.._2
SLOT NO.: 0.010 TN.

IN.

EZ///,,feDIA. OF BOREHOLE:_8 _IN.

BOREHOLE 364.04FT

TYPICAL OVERBURDEN MONITORING WELL

N.T.S.
GM - IFG LEY CREEK

MWw-12
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0'BRIEN & GERE Report of Boring Mo, MW-13
ENGINEERS, INC. TEST BORING LOG Sheet 1
Project Location: Ley Creek . Split § SRMPLER Bround Hater Depth Date
ype: i n Depth
Client: Beneral Motors - Fisher Buide iHauumew:pllao ]gg? Fall: 30 incheslFile Ne.: 3247, 821.130 Rate

Boring Co.: Parratt & Wolff
Foreman: N. Thurston
gB5 Beologist: W, J. Babriel

Boring Location:
Bround Elevation:

Dates: Started: 9/14/88

Ended: 3/14/88

Sample Stratum Field Testing iR
Baumple Channe Equipsent [
Depth Biows {Peretr/ | "N° Description General Installed Sp k
Noi Depth /8"  |Recovry [Vaive Descript pH | Cond {HNU {s%
0 {1 0-1.3 | 4-6-6 Very moist, wedium dence, light brown-gray,
fine SAND, some fine-mediuw-toarse gravel,
little silt. W.T, *1,52.0°
5 12] 765 | 1-1-3 Saturated, very loose, light gray, fine
SAND, litlle silt, trace clay.
10 | 3l10-1L.5) 2-1-i Saturated, very soft, lighi-medium gray,
SILT, somwe clay, trace very fine-fine sand.
15 | #{15-16.3] 3-6-5 ~ Bampe as above € 10~11.5' Change to @

15.5' Gaturated, wedium dense, reddish
brown, fine-pedium SAND, little fine-wedius
gravel, (Layer of pravel between silt and
clay and sand).

File Name: FISHERIZ.KJK



IBOT. QF SCREEN366.85 FT.[11.0

Mz A

CEMENT PAD PROTECTIVE STEEL -
CASING AND LOCK

X _—— RISER PIPE
* . MATERIAL: STAINLESS STEEL

o SCHEDULE:
v . INSIDE DIA.: 2 IN.

ELEV.: DEPTH:!-

TOP OF SEAL375.85 FT. 2.0FT.|. . -
3 | —BENTONITE SEAL

/ /
TOP OF SANDs73.35 FT.l4.sFT.W/ 7/ .
TOP OF SCREEN371.85 FT.6.0FT.|] e

1

N

i SLOTTED SCREEN
MATERTIAL: STAINLESS STEEL
- ; SCHEDULE:
i g INSIDE DIA.:_2 IN.
i Y SLOT NO.: 0.010 IN.

o e DIA. OF BOREHOLE:_8
BOF . OF: L . .:'.-': :‘-:
AOREHOLE 366.85 FT_L1teo i i

TYPICAL OVERBURDEN MONITORING WELL

N.T.S.
GM - IFG LEY CREEK
MW-13

GHROUND SUHF'.ACE\ & INSIDE DIAMETER _4  IN.
NN | CE |
TR | | e
l _:..\:v:. '.:,'% |
77 "7 \\‘\_
Al ?*

*b—" CEMENT / BENTONITE GRQOUT

IN.
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O’BRIEN' ‘GERE'ENGINEER

TEST BORING LOG

REPORT OF BORING B-24

, PAGE 10OF1
CLIENT: GM - inland Fisher Guide SAMPLER: Split Spoon LOGATION:  North side Factory Ave.,
~ 100" West of outfail
PROJECT LOCATION:  Ley Creek, Factory Ave. HAMMER: 140 lbs START DATE: 7/20/92
’ Syracuse, NY END DATE:  7/20/62
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY: Parratt-Woiff, Inc. LEGEND: Grout == |Scraen
FOREMAN: Barney Waters Sand Pack Riser
OBG GEOLOGIST: Tim Eddy Pellets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | *N~* SAMPLE DESCRIPTION GENERAL EQUIFMENT| PID |HEAD-
GRADE |NO.| (FEET) 8" RECOVERY] VALUE DESCRIPT |INSTALLED SPACE
o1 1 0-2 1-6-8-5 2'/0.3* 14 |Moist, brown, medium stiff SILT, little
clay, trace fine sand, thin bedding noted
1 at 0.8’
2] 2 2-4 6-5-7-5 2'/1.8 12 |Moist, brown—dark brown, madium stiff SILT,
littte clay, trace fine sand, weathered wood
3 ar2
4| 3 4-6 1-24-5 2'/1.5 6  |As above to 4.7", then moist, soft CLAY,
some silt, grading to brown—greenish tinge,
5 fine SAND, some silt at 5.2°
6| 4 6-8 4-3-2~2 2'71.5° 5 |First sample no recovery, push another spoon
Wet, brown, soft, fine, sandy SILT
7
8] 5| 8-i0 1-1-0-0 2’/.5 { Woet, brown, very soft SILT and fine SAND,
grading to SILT, some fine sand at 9,3
9
10| 6| 10-12 0-1-0-0 AT 1  |Asabove to 10.5’, then wet, very soft
CLAY, trace siit
11
12 Bottom of boring 12
13
i4
15
16
17
18
19
20

Drillers measure water at 6 f. in hole.
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O'BRIEN: & GERE ENGINEERS, INC. - -

TEST BORING LOG

REPOAT OFBORING B-25

PAGE 10F 1
CLIENT: GM - Inland Fisher Guide SAMPLER: Split Spoon LOGATION:  ~20" West of B-24
PROJECT LOGATION:  Ley Creek, Factory Ave. HAMMER: 140 |bs START DATE: 7/20/92
Syracuse, NY END DATE:  7/20/02
FILENO.: 3247.078 FALL: 30%
BORING COMPANY: Parratt-Wollf, Inc. LEGEND: Grout == {Screen
FOREMAN: Barney Waters Sand Pack Riser
0BG GEOLOGIST: Tim Eddy Pallets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEFTH BLOWS PENETR/ | "N~ SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE|NO.| {FEEN 1a” RECOVERY| VALUE DESCRIPT |INSTALLED SPACE
0] 1 0-2 2~-3-5-5 2472 8  IMoist, brown, medium stiff SILT, some fine
to medium sand, little ciay, trace organics,
1 1 plece anguiar, coarse gravel
21 2 2-4 5-5-7-8 20 12 |As above, stiff
3
41 3 4-6 3-5-8-8 2113 13 |Moist, brown, stiff SILT, little clay,
littie fine to medium sand, grading to
5 dark brown at 5’
6| 4 6-8 6-6-4-5 2'/1.3" 10 |As above, trace black, becoming wet at 6.5',
brown, fine to medium SAND, some silt at 6.7",
7 grading to SILY at 6.9
81 5 810 3-2-3-1 2'/1.5° 5 |Wet, brown-dark brown SILT, little fine
sand to 9', then brown-purplish tinge
9 SILT, trace fine sand
10 6 10-12 WOH- 22 3 [Wet, brown with green—brown streak, very
WOH-3-1 soft SILT, grading to CLAY, little silt
11 at 10*
12 Bottom of boring 12"
13
i4
15
16
17
18
19
20

WOH « Weight of Hammer
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O’BRIEN & GERE

ENGINEE]

TEST BORING LOG

REPORT OF BORING B-26

H PAGE 10F1
CLIENT: GM - inland Fisher Guide SAMPLER: Split Spoon LOCATION:  ~20' West of B-25
PROJECT LOCATION:  Lay Creek, Factory Ave. HAMMER: 140 ibs START DATE: 7/20/92
Syracuse, NY END DATE:  7/20/92
FILENO.: 3247.078 FALL: 30"
BORING COMPANY:  Parratt-Wolff, Inc. LEGEND: {Grout == | Screen
FOREMAN: Barnay Waters Sand Pack Riser
OBG GEOLOGIST: Tim Eddy Pellets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS | PENETR/ | *N~ SAMPLE DESCRIPTION GENERAL |EQUIPMENT] P |HEAD-
GRADE|NO.| (FEET) 18* RECOVERY| VALUE DESCRIPT |INSTALLED SPACE
0 1 0-2 1-3-5-7 2’/1.5° 8 [Moist, dark brown, medium stiff SILT,
slightly mottiad, fittle fine to medium sand
1
2] 2 24 6-8-8-9 2’/ 16 |Asabove, stiff
3
41 3 4-6 3-2-5-6 PATEN 7 | As above to 4.3, than vary moist, silty,
fine to medium SAND, brown-reddish crange
5 mottlad appearance
6| 4 6-8 6-5-5-5 2/ 10 {very moist, orange-brown, silty, fine to
medium SAND, grading to SILT at 8.8", little
7 fine to medium sand, trace clay
8 5| &b 2-3-3-2 2.2 6  |Wet, brown-orange bands, purplish SILT,
some fine sand, trace clay
9 -
10 Bottom of boring 10’
11
12
13
14
15
16
17
18
19
20
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O'BRIEN & GERE ENGINEERS,INC. -

TEST BORING LOG

REPORT OF BORING B-27
PAGE 10F1

CLIENT:

GM - Infand Fisher Guide

PROJECT LOCATION:

SAMPLER: Split Spoon

LOCATION:  n20" West of B-28

Lay Creek, Factory Ave, HAMMER: 1401bs START DATE: 7/21/32
Syracuse, NY END DATE:  7/21/92
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY: Parratt-Wolff, Inc. LEGEND:; Screen
FOREMAN: Barney Waters Riser
OBG GEOLOGIST: Tim Eddy Pellets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ N SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE |NO.| (FEET) 8" RECOVERY] VALUE DESCRIPT INSTALLED SPACE
0] 1 0-2 WOH-2 2.2 5 |Moist, dark brown, medium stiff SILT, littte
~3~-5 fine sand, trace clay and organics, poorly
1 sorted
2] 2 24 8-6-5-7 2 11  |As above
3
41 3 4-6 4-4-5-7 1.8 9 |Moist, light brown, medium stiff SILT. some
fine sand, grading to dark brown, slight
5 crange tinge SILT, soma clay, trace fine sand
6| 4 6-8 8-12-1-6 | 215 19 [As above to 6.5, then wet, light brown, fine
SAND, some &ilt, grading to purplish at 7.3
7
8| 5 §-10 WOH-3 213 5 Waet, purplish with orange-brown bands,
—2-2 soft, fine SAND, some silt, sorted, somewhat
9 stratified
10 Bottom of boring 10°
11
12
13
14
15
16
17
18
19
20

WOH - Weight of Hammer
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O’'BRIEN & GERE ENGINEERS, INC.

TEST BORING LOG

REPORT OF BORING B-28

PAGE 10F 1
CLIENT: GM - Inland Fisher Guide SAMPLER: Spiit Spoon LOCATION:  ~10" West of B-24 and
~ 10" East of B-25
PROJECT LOCATION:  Ley Creek, Factory Ave. HAMMER: 140 [bs START DATE: 7/21/92
Syracuse, NY ENDDATE:  7/21/92
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY: Parratt-Wolff, Inc. LEGEND: == | Scresn
FOREMAN: Barney Waters Riser
0BG GEOLOGIST: Tim Eddy Pellets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | "N” SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID | HEAD-
GRADE{NO.| (FEET) 8" RECOVERY| VALUE DESCRIPT |INSTALLED SPACE
0 1 -2 3-3-7-5 2! 10 |Moist, brown, medium stiff SILT, little
fine sand, trace clay and organics
1
27 2 24 7-7-7-6 2'72 14 |Piece of ceramic, moist, brown-grayish appear—
ance, stitf SILT, some fine sand, blackish
3 streaks at 3.8”
4| 3 4-6 34-5-4 2'/1.5° 9 [Moist, brown-black, purplish mottled appear-
' ance, medium stiff SILT, little fine sand.
3 little clay
6| 4 68 6-8-7-8 2°11.2° 15 {Asabove
7
8| 5¢ 810 |wom-woH| 2'/0.5 —— |Moist, dark brown-blackish, very soft CLAY,
~WOH~4 soma silt, trace fine sand
9
10/ 6| 10-12 2-2-2-2 2'10.57 4 [Asabove
il
121 71 12-14 | woH-woH 22 —— |Wet, brown with purplish tinge, soft CLAY,
-WOH— little silt grading to some silt at 13.5
13
14 Bottom of boring 14
15
16
17
i3
19
20

WOH « Weight of Hammer
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O'BRIEN ‘& GERE ENGINEERS, INC.

TEST BORING LOG

REPORT OF BORING B-29

PAGE 10F 1
CLIENT: GM - Inland Fisher Guide SAMPLER: Spiit Spoon LOCATION:  ~18' East of B-24
PROJECT LOCATION:  Ley Creek, Factory Ave. HAMMER: 140 Ibs START DATE: 7/21/92
Syracuse, NY END DATE:  7/21/92
FILENO.: 3247.078 FALL: 30"
BORING COMPANY: Parratt-Wolff, Inc. LEGEND: Grout == |Screen
FOREMAN: Barney Waters Sand Pack Riser
0BG GEOLOQGIST: Tim Eddy Pellots
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ { "N~ SAMPLE DESCRIPTION GENERAL EQUIPMENT] PID |HEAD-
GRADE|NO.| (FEET) e RECOVERY| VALUE DESCRIPT INSTALLED SPACE
o 1 0-2 2-3=3-5 2'7/1.5° 6 |Moist, brown—dark brown, medium stiff SILT,
iittle fine to medium sand, trace clay
1
2] 2 2-4 7-8-8-9 AT 16  |Asabove, stiff with brown te dark brown
mottled appearance
3 -
4| 3 4-6 4-5-4-5 2 9 |Moist, crange brown, dark brown and black
mottled appearanca, stiff SILT, little fine
5 sand, trace clay
G| 4 6-8 4-7-8-7 201.F I5  [Moist, black—dark brown, stiff SILT, little
clay, fittle fine to medium sand to 6.9",
7 then wet, purplish tinge, grayish, fine SAND,
some silt, some gray mottling
8| 5 8~-10 3-2-2-3 2 4 {Wet, brown—purplish appearance, some black
mottling, loose, fine SAND, some silt to 9.8°,
9 then CLAY, some silt
1Q Bottom of boring 10*
11
12
13
14
15
16
17
18
9
20




‘ . R LA AR TEST BORING LOG REPORT OF BORING B-30
O'BRIEN & GERE'ENGINEERS, ING.. : PAGE 10F 1
CLIENT: GM - Inland Fisher Guide SAMPLER: Split Spoon LOCATION:  ~280' West of Qutfall
PROJECT LOCATION:  Ley Creek, Factory Ave, HAMMER: 140 Ibs START DATE: 7/21/a2

Syracuse, NY END DATE:  7/21/92
FILENO.: 3247.078 FALL: 30"

........ . BORING COMPANY: Parratt-Wolff, inc. LEGEND: «=|Sereen
FOREMAN: Barnhey Waters Sand Pack Riser
0BG GECLOGIST: Tim Eddy

STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | “N~ SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID {HEAD-
GRADENO.| (FEET) 8" RECOVERY| VALUE DESCRIPT |INSTALLED SPACE
0| 1 0-2 1-3-4-5 1.3 7 |Moist, brown to dark brewn, medium stif
SILT, iittle fine sand, trace clay, trace
1 arganics
2] 2 2-4 2-3-6~6 1.3 9 |Asabove
3
4] 3 4-6 4-3-4-5 2.5 7 |Moist, brown, medium stitf SILT, gray brown
4-4.3", fine to medium SAND, some silt from
5 5-5.5, wet at 5.5’
6| 4 6-8 5-3-3-2 272 6 |Asabove to 7.7", then more silt than fine
sand, brown-orange brown mottled appear—
7 ance
8| 5| 8-i0 2=1-1-1 2’2 2 |Wet, brown with orange brown mottling, soft
SILT, some fine sand 1o 9.8', then wet,
9 purplish-gray CLAY, some silt, trace fine
sand
10 Bottom of baring 10
11

{ 12

) 13

i 14

) 15

i

;

! 16

{ 17

{

18

g 19

) 20

i1
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O'BRIEN & GERE ENGINEERS; ING. '

TEST BORING LOG

CLIENT: GM - Inland Fisher Guide

SAMPLER: Split Spoon

REPORT OF BORING B~31

PAGE 10F1

LOCATION:

~450' West of Qutfal]

PROJECT LOCATION: Ley Creek, Factory Ave. HAMMER: 140 1bs START DATE: 7/21/92
Syracuse, NY ENDDATE:  7/21/92
FILENO.: 3247.078 FALL: 30"
BORING COMPANY: Parratt-Wolff, Inc. LEGEND: {Grout ==z | S¢reen
FOREMAN: Barney Waters Sand Pack Riser
0BG GEQLOGIST: Tim Eddy Pellots
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ “N* SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID [HEAD-
GRADE|NO.| {FEET) ie” RECOVERY| VALUE DESCRIPT INSTALLED SPACE
01 1 0-2 2-3-7-10 /1 10 iMaist, brown, stiif SILT, grading to dark
brown-bleck at 1.5", trace ceramic at 0.5',
i trace brick at 1°, little fine sand
2] 2 24 7-10- 2'/1.3 20 |As above, black discoloration, trace weath-
10-12 ered cement, trace medium gravel
3
4( 3 4-6 645~ 2°/0.3* 58 |Dry, gray WOOD piece
13-5
5
61 4 68 67— 2.1 18  |Moist, black, stiff CLAY, some silt, trace
11-10 fine to medium sand and wood, grading to
7 olive brown, fina, silty SAND at 7.6
8] 5| 8-10 6-4-5-3 2T 9 |Maist, black, stiff SILT, some clay, trace
fine sand and stringy material (wood, rope?)
9 to 8.7', then grayish brown with purple tinge,
fine SAND, some silt, wet at 8.7
10 Bottom of boring 10*
i3
12
13
14
15
16
17
18
19
20




O'BRIEN & GERE ENGINEERS. IN

TEST BORING LOG

REPORT OF BORING B-32

PAGE 10OF 1
CLIENT: GM - Inland Fisher Guide SAMPLER: Spiit Spoon LOCATION: ~15#, East of B-31
PROJECT LOCATION:  Lay Creek HAMMER: 1401bs START DATE: 7/23/92
Factory Ave. ENDDATE: 7/23/82
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY:  Parratt-Woiff, Inc. LEGEND: Grout == |Screen
FOREMAN: Mark Beck Sand Pack Riser
0BG GEOLOGIST: Tim Eddy Pellets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | “N* SAMPLE DESGRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE | NO.| (FEET) 8" RECOVERY]| VALUE DESCRIPT |INSTALLED SPACE
0] 1 0-2 3-4-5-7 2/ 9 |Brown, wet, medium stitf GLAY, little silt, grading
’ to blackish dark brown silt, little clay, trace
1 organics, trace ceramic pieces
21 2 2-4 4~-3—4-3 2’0 7 No sample recovery
Black stainad, drill cuttings at ~ 3 ft.
3
4] 3 4-6 2-1-3-4 2'1.5 4 (Wet, soft, brown with black stained mottied
appearance, odorous, SILT, little ciay, trace
5 fine sand, trace organics
6§ 4 68 8-6-7-7 L4 13 1Brown with purplish and olive hues, moaist,
silty, fine SAND, sorted
7
81 5{ 810 4~-3- AT 3 |Asabove, 10 9.5 ft., then, vary soft, brown
WOH~2 purple, wat SILT, little fine sand, liftle clay
9
10 Bottom of boring 10" 10
11
12
13
14
15
16
17
18
19
20

WOH — Weight of Hammer




O'BRIE

TEST BORING LOG

REPORTOFBORING B-33

ER ERS, INC. PAGE 10F 1
CLIENT: GM - Inland Fishar Guide SAMPLER: Split Spoon LOCATION:  ~15 ft. Waest of B-31
PROJECT LOGATION: Lay Creak HAMMER: 140 fbs START DATE: 7/23/52
Factory Ave. END DATE:  7/2%/92
FILE NO.: 3247.078 FALL: 30~
BORING COMPANY: Parratt-Wolff, inc. LEGEND: 1Grout = | Seraan
FOREMAN: Mark Back 1{Sand Pack Riger
OBG GEOLOGIST: Tim Eddy Pallats
STRATUM FIELD TESTING
DEPTH GHANGE
BELOW DEPTH BLOWS PENETR/ | “N* SAMPLE DESCRIPTION GENERAL EQUIPMENT] PiD |HEAD-
GRADE [NO_} (FEET) 8" RECOVERY! VALUE DESCRIPT [INSTALLED SPACE
g 1 02 2-3-6~7 2’12 9 Moist, brown, medium stiff SILT, little fine sand,
trace clay, trace organics, black stained at 2 ft.
1
21 2 2-4 3444 2 8  |Moist, black stained and brown, medium stiff,
SILT, little fine sand, trace clay
3
4| 3 4-6 3-16-54 | 2'/1.4 21 |Moist, brown, stif SILT, some clay, littie fine
sand, trace organics, blackish green wood piecesl
5 in tip of spoont at 5.8 ft,
6| 4 6-8 3-4-10-9 | 2'/0.5° 14 |Moist, brown, stiff, fine sandy SILT
7
8] 3 8-10 5-4-5+4 272 9 Wet, brown—purple, fine sandy SILT, somewhat
stratified, poorly sorted
9
10 Bottom of boring 10
11
12
13
i4
15
16
17
13
19
20
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O’BRIEN & GE

TEST BORING LOG

AEPORT OFBORING B-34

) PAGE 10F1
CLIENT: GM - Inland Fisher Guide SAMPLER: Split Spoon LOGATION:
PROJECT LOCATION: Lay Craek HAMMER: 140 lbs START DATE: 7/24/92
Factory Ave, ENDDATE: 7/24/92
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY:  Parratt-Wolif, Inc. LEGEND: Grout == |Sereen
FOREMAN: Mark Back Sand Pack Riser
OBG GEOLOGIST: Tim Eddy Pellets
STAATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | "N" SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE [NQ.| (FEET) 8" RECOVERY| VALUE DESCRIPT |INSTALLED SPACE
0 1 0-2 2-4-6-14 2 10 Brown, stiff, moist SILT, little fine sand, trace
fine gravel, trace clay, trace corganics
1
2|1 2 24 10-10- 2'2¢ 19 |Brown-dark brown, mottled appearance, moist,
9-10 stiff SILT, some fine sand, trace clay,
3 trace wood at 4 ft,
4{ 3 4-6 2-3-3-3 2'10.6" 6  [Dark brown, moist, medium stiff SILT, littte
clay, little fine sand, 1* green layer at 4.6"
5
6! 4 6-8 6~7-7-9 2’109 14 |Very moist, brown, medium stiff CLAY, some silt,
little fine sand to 8.5, then gray grading to
7 purpiish siity fine sand
8| 5| 810 3-3-2-2 VATV 5 |Brown with purplish hue, wet, loosa, siity fine
SAND to 9.5', then siit with some fine sand
9
10 Bottom of Boring 10
11
12
13
14
i5
16
17
18
19

20
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TEST BORING LOG REPORTOFBORING B-35
PAGE 10F 1
CLIENT: GM - Inland Fisher Guide SAMPLER: Split Spoon LOCATION:
PROJECT LOCATION: Ly Crask HAMMER: 140 ibs START DATE: 7/24/92
Factory Ave. END DATE:  7/24/92
FILENO.: 3247.078 FALL: 307
BORING COMPANY: Parratt-Wolft, inc. LEGEND: FGrout == | Screen
FOREMAN: Mark Beck Sand Pack Riser
OBG GEOLOGIST: Tim Eddy Pellets
STAATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | "N* SAMPLE DESCRIPTION GENERAL EQUIPMENT] PID |[HEAD-
GRADE|NO.| (FEET) 8" RECOVERY{ VALUE DESCRIPT  [{NSTALLED SPACE
0] 1 0-2 1-3-4-6 2’/0.7 7 |Moist, dark brown, medium stiff SILT, little
clay grading to interbedded brown SILT and
1 orangish fine SAND layers at 4.5', trace med-
ium to coarse gravel
2] 2 2-4 9-6-7-9 212 13 |Moist, dark brown, stiff SILT, little fine
sand, trace clay, small mottied areas of oranige
3 fine sand
4{ 3 4-6 6-8-8-7 2108 16  |Moist, purplish-brown—crange, medium dense,
) gilty, fine SAND
5
61 4 6-8 6-4-4—4 22 8  |Asabove to 8.5, then wet, orange-brown mot—-
fied appearance, fine SAND, some silt, grading
7 to olive green SILT, little fine sand, trace
clayat 7.5
8 Bottom of boring 8.0
9
10
11
12
13
14
15
16
17
18
19
20
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B o e TEST BORING LOG REPORT OFBORING B-386
O'BRIEN & GERE'ENGINEERS; INC.. PAGE 10OF 1
CLIENT: GM - Inland Fisher Guida SAMPLER: 2" Split Spoon LOCATION:  Approximately 75 ft,
: Wast of outtall
PROJECT LOCATION: Ley Creek, Factory Ave. HAMMER: 140 Ibs START DATE: 12/4/02
END DATE:  12/4/92
FILE NO.: 3247.078.222 FALL: 30*
BORING COMPANY: Parratt-Woilf, Inc. LEGEND: Grout == |Screen
FOREMAN: Barney Waters Sand Pack Riser
CBG GEOLOGIST: Timothy M. Eddy Pellets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | °N~* SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE|NOQ.| (FEED il RECGVERY| VALUE DESCRIPT INSTALLED SPACE
0] 1 02 WOH-3- 2'10.5° &  |Motet, brown, medium stiff SILT, trace
3-6 clay, trace fine sand. organics in first 3*
1
21 2 2-4 6-8-8-9 2.2 16 {Moist, brown—orange. trace black mottied,
appearance, stiff SILT, trace fine sand,
3 trace clay
41 3 4~ 4~5-5-6 2 [0 |Moiet, dark brown with ofive green and slight
blackish appearanca, mottled, possible layaring,
5 madium stiff SILT, grading to purpfish with olive
mottiing, moist at 5.7 ft., trace fine sand
6 4 -8 4-5-8-8 AT N 13 |As above to 6.4 1., then moist, brown—gray
SILT, fittte fine sand, trace clay
=
8] 5! 8-io 4—4-5-5 2'/0.9° 9  [Asabove to 8.3 tt.. then wet, reddish brown,
madium stiff SILT, little fine to medium sand,
9 trace clay, blackish band at 8.7 ft.
W] 6] 16-12 WOH-3- 272 6 |Wet, brownish-purpte olive brown mattled
3-3 appearance, soft SILT, little fine sand,
11 trace clay
12 Bottom of boring 12 .
13
14
15
16
17
18
19
20
WOH - weight of hammer
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S e TEST BORING LOG REPORT OF BORING B-37
O'BRIEN & GERE ENGINEERS!INC. . PAGE 1GF 1
CLIENT: GM - Inland Fisher Guide SAMPLER: 2" Split Spoon LOCATION:  Approximately 50 ft,
West of B-38
PROJECT LOCATION:  Lay Craek, Factory Ave, HAMMER: 140 ibs START DATE: 12/4/92
ENDDATE: 12/4/82
FILENO.. 3247.078.222 FALL: 30"
BORING COMPANY:  Parratt-Wolff, Inc.
FOREMAN: Barney Watars
OBG GEQLOGIST: Timothy M. Eddy
STRATUM
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ *N* SAMFLE DESCRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE|NO. (FEET) 8* RECOVERY]| VALUE DESCRIPT INSTALLED SPACE
04 I 02 WOH-2- 2t 7 |Moist, brown, medium stitf SILT, little
5-5 fine sand, trace organics
I
21 2 24 6—6-5-9 AN 15 |As above, some bright orange, blackish brown
mottled appearance at 3.3 ft., ceramic piece
3 at2.5ft,
41 3 4-8 3-4-5-3 e 9 Asabave to 5 it,, then moist, biack appearance
5
6| 4 -8 34-3-3 21 7 [Moist, black, medium stiff SILT, some fine
sand, trace clay, odorous
7
8| 5 8-10 3-3-3-4 22 6 Saturated, biack, soft SILT, iittle fine
sand 10 9.2 ft., then wet, brown, orangish—
9 alive grean mottled SILT, little fine to medium
sand, little purplish hue at 10 &,
10| 6| 10-12 | WOH-WOH- ATV WOH {Wet, orange-brown purpfish hue with 1/8*
WOH-4 vertically oriented conduit, very soft SILT.
I trace fine sand
12 Bottom of boring 12 ft.
13
14
15
16
17
i8
19
20
WOH -~ weight of hammer
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O’BRIEN & GERE ENGINEERS, INC;

TEST BORING LOG

REPORTOFBORING H-38
PAGE 10OF 1

CLIENT: GM - Inland Fisher Guide
PROJECT LOCATION: Loy Creek, Factory Ave.

FILE NO.: 3247.078.222

SAMPLER: 2* Split Spoon

HAMMER: 140 Ibs

LOCATION: Approximately 50 ft,
Woest of B-37

START DATE: 1214192

ENDDATE:  12/4m2

FALL: 307
BORING COMPANY: Parratt-Wollf, Inc. LEGEND: Grout == | Sereen
FOREMAN: Barney Waters Sand Pack Riser
OBG GEOLOGIST: Timothy M. Eddy Pellets
STRATUM FIELD TESTING |
DEPTH CHANGE
BELOW DEPTH BLCOwS PENETR/ | “N< SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE | NO. {FEET) e RECOVERY| VALUE DESCRIPT |INSTALLED SPACE
0] 1 0-2 WOH~-3- AN 7 |Moist, brown-orange brown, purplish hue SILT,
4-6 litthe fine sand, trace clay, trace arganics
I
20 2 2-4 5-3-5-7 2 10 )Asaboveto 31t., then moist, grayish brown,
trace organics
3
4| 3 4-5 2-3-4-5 2% 2 7 Moist, black-grayish, medium stiff SILT,
little fine sand, trace clay
3
6 4 68 4-6~5-6 271.3" 11 |Moist, brown with purplish hue, some banding
SILT, some fine to medium sand
7
8 Bottom of boring 8 ft.
9
10
11
12
13
14
15
16
17
18
19
20

WOQH - weight of hamrer
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O'BRIEN & GERE.ENGINEERS ING " -

TEST BORING LOG

REPORT OF BORING B-39
PAGE 10OF 1

CLIENT: GM - Inland Fisher Guids SAMPLER: 2* Split Spoon LOCATION:  Approximateiy 25 ft,
Enet of B-38
PROJECT LOCATION:  Ley Creek, Factory Ave. HAMMER: 140 Ibs START DATE: 12/4/82
END DATE: 1214582
FILENO..  3247.078.222 FALL: 30°
BORING COMPANY: Parratt-Wolff, Inc. LEGEND: Grout == | Screan
FOREMAN: Barnay Waters i1 Sand Pack Rigar
0BG GEOLOGIST: Timothy M. Eddy Pellats |
STRATUM FIELD TESTING|
DEFTH CHANGE
BELOW DEPTH BLOWS PENETH/ “N* SAMPLE DESCRIPTION GENERAL EQUIPMENT! PID | HEAD-
GRADE|NO,| (FEET) /a* RECOVERY] VALUE DESCRIPT INSTALLED SPACE
04 ! 0-2 3~4=5-7 2 9 |Maist, brown, orange and purplish hue mottling,
madium stiff SILT, litlle fine sand, trace
I clay
21 2 -4 6=7-6-8 AR 13 |As above. biackish banding at 3,2 it
3
47 3 4-6 2-2-3-6 22 5 |Moist, dark brown-tlackish, medium stiff
SILT, {itte fine to medium sand
5
6 4 -8 4-8-9-11 2 17 |Asaboveto 8.8 f.. then light brown-tannish
SILT, some fine to medium sand
7
8| 5 810 3-4-6-7 242 10 |Wetatg.54., brewn—orange purplish hue
SILT, little tine sand
9
[0 Bottom of boring 10 ft.
11
12
13
14
15
16
17
18
19
20
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T TEST BORING LOG REPGRT OF BORING B-40
O’BRIEN & GERE:ENGINEERS: INC: PAGE 10F1
CLIENT: GM - intand Fisher Guide SAMPLER: 2~ Spiit Spoon LOCATION: 1251t EofB-39
) 125N, W of B-37
PROJECT LOCATION: Loy Craak, Factory Ave. HAMMER: 140 Ibs STARTDATE: 12/4/02
ENDDATE: 1274192
FILENO.: 3247.078.222 FALL: 30"
BORING COMPANY:  Parratt-Waoiff, Inc. LEGEND: == | Screen
FOREMAN: Barnay Waters Risar
CBG GEOLOGIST: Timothy M. Eddy
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR! | *N* SAMPLE DESCRIFTION GENERAL EQUIPMENT], PID |HEAD-
GRADE|NO.| (FEET) 8" RECOVERY| VALUE DESCRIPT  |INSTALLED SPACE
0] 1 0-2 WOH~2- | 2'/1.5° 7 |Moist, brown, medium stiff SILT, race
57 fine sand, trace organics
1
2] 2 24 4-5~8-8 2'/2 13 |Asabove, dark brown to light brown mottled
appearance, trace organics at 4 ff,
3
41 3 4-6 J=5-6-6 22 11 |Moist, brown-dark brown, madium stifi SILT.
trace fine sand, organics throughout, light
5 brown, fine sandy zone at 5.3 10 5.5 ft.
6{ 4] 68 | 7-11-5-7 | 271’ 20 |Asabove ta 7.5 1., then wet. light brown-
tannish SILT, some fine to medium sand
7
8| 5| 8-10 4-6-8-6 22 14 |Wet, purplish hue grading to orange-brown—
purplish mottted appearance, stiff SILT, little
9 fine sand
10 Bottom of boring 10 ft.
It
12
13
14
15
16
17
18
19
20
WOH - weight of hammer
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B I TEST BORING LOG REPORT OF BORING B~41
O’BRIEN & GERE:ENGINEERS, INC:" PAGE 1OF 1
CLIENT: GM - Inland Fisher Guide SAMPLER: 2~ Spiit Spoon LOCATION:  Approximately 25 ft.
Waeet of 338
PROJECT LOCATION:  Lay Craek, Factory Ave, HAMMER: 140 Ibs START DATE: 12/4/92
END DATE: 12/4/92
FILENQ.:  3247.078.222 FALL: 30"
BORING COMPANY:  Parratt-Wolf, Inc. LEGEND:
FOREMAN: Barney Watars
CBG GEOLOGIST: Timothy M. Eddy
STRATUM
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ N SAMPLE DESCRIFTION GENERAL
GRADE|NO.| (FEET) 18" RECOVERY| VALUE DESCRIPT
o 1 0-2 WOH-3- e 7 |Moist, brown-light brown, mottied appearance,
4-4 madium stiff SILT, little fine sand, trace clay,
1 lrace organics
2] 2 2-4 7-8-9-9 2'/1.9" 17 |As above, less mattling effact. stiff
3
4] 3 4-6 2~3-5-6 AT 8 |Moist, blackish, brown, thin interbeddad black
layers, medium stift SILT, littte fine sand
5
61 4 &8 6~7-6-4 2/ 13 |As above grading to brown with orange tinge
SILT, little fine 1o medium sand at 6.8 ft.
7
8] 5| 8-10 7-8-8-9 2'/2 16 | wet, brown=olive brown-purplish hue SILT,
litte fine sand
9
10 Bottom of boring 10 ft.
11
12
i3
14
15
16
17
18
19
20
WOH - weight of hammaer
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) - T A TEST BORING LOG REPORT OFBORING B-42
O’BRIEN"& GERE:ENGIN EERS;INC. . PAGE 1CF 1
CLIENT: GM - Inland Fisher Guids SAMPLER: 2 Split Spoon LOCATION:  Approximataly 25 ft,
Wast of B-41
PROJECT LOCATION: Ly Craek, Factory Ave. HAMMER: 140 Ibs START DATE: 12/4/92
ENDDATE  12/4/92
FILENO.. 3247.078.222 FALL: 30
BORING GOMPANY:  Parratt-Woift, Inc. LEGEND: |Grout == |Scraen
FOREMAN: Barney Waters Sand Pack Riser
CBG GEOLOGIST: Timothy M. Eddy Pellots
ETRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH ELOWS PENETR/ | "N* SAMPLE DESCRIPTION GENERAL |EQUIPMENT] PID HEAD-
GRADE|NO.| (FEET) B8 RECOVERY| VALUE DESCRIPT INSTALLED SPACE
ol 1 0-2 2-3~5-5 2°/1.3 8 _ {Moist, brown—dark brown-purpiish hue mottled
appearance, stiff SILT, little fine sand, trace
1 clay
2] 2 2-4 5-6-6-6 242 12 |As above grading to crange color at 2.8 ft..
tha olive brown-black at 3.5 ft.
3
4| 3 4-6 2=2-3-3 2'1.3 5 |Moist, brown and black, thin interbeddsd
black iayers, medium stitf SILT, little fine
5 sand, trace organics
6 4 -8 6—5-6—5 21 11 1As above, interbedding not as pravaient, trace
clay, grading to moist, brown SILT, somae
7 fing to madium sand at 8.8 ft.
8/ 5| 8-10 3-5-3-3 2 8  |Asabovato 8.4 ft., then wat, brown. medium
stitt SILT, litile fine sand
g
10 Bottom of boring 10 ft.
i1
12
13
i4
15
16
i7
18
19
20




ot S S,

.

T

ety

r—

JE——

A o TEST BORING LOG REPORT CFBORING B-43
O'BRIEN'& GERE ENGINEERS: IN PAGE 10F {
CLIENT: GM - inland Fishsr Guide SAMPLER: 2~ Split Spoon LOCATION: ~ 251f1. Wast of B-42
~ 35 t. Enst of B-30
PROJECT LOCATION:  Lay Creek, Factory Ave. HAMMER: 140 |bs START DATE: 12/4/92
ENDDATE:  12/4/:2
FILENO.: 3247.078.222 FALL: 30"
BORING COMPANY:  Parratt-Wollf, Inc. LEGEND: Grout wm | Screan
FOREMAN: Barney Waters i7: Sand Pack Riser
0BG GEOLOGIST: Timothy M. Eddy Pellats
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENEYR/ | *N* SAMPLE DESCRIPTION GENERAL EQUIPMENY| PID |HEAD-
GRADE[NO.| (FEET) a* RECOVERY| VALUE DESCRIPT INSTALLED SPACE
0 ! 0-2 2~3-34 22 6 IMoist, brown, medium etiff SILT, little fine
&and, trace clay, trace organics
1
2] 2 2-4 5-4-5-6 /1.5 9 Az abave with root system, orange-brown color
at 3.5 ft., blackish at 3.8 i,
3
41 3 4-6 3-3-4-5 2N 7 |Moist, blackish brown mottied appearance,
madium stiff SILT, litile fine sand, trace clay
5
6| 4 -8 WOH-6~ 2!/t 12 |AS above to 8.9 ft., then orangish brown, stiff
&6 SILT. some fine to medium sand
7
8} 5| 8-10 3-5-7-6 2'11.3" 12 |Wet, brownish-purpiish hue with olive green
SILT, littte fine sand
9
10 Bottom of boring 10 ft.
i1
12
13
14
15
16
17
18
19
20
WCH - weight of hammer
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O'BRIE

ERE ENGINEERS; |

TEST BORING LOG

REPORTOF BORING OBG-6M

PAGE 10OF1
CLIENT: GM - Intand Fisher Guide SAMPLER: Split Spoon LOCATION:
PROJECT LOCATION: Ley Creek HAMMER: 1401bs START DATE: 7/22/92
Factory Ave. ENDDATE: 7/22/92
FILE NO.: 3247.078 FALL- 30"
BORING COMPANY:  Parratt-Wolff, Inc. LEGEND: Grout =x |Sereen
FOREMAN: Mark Beck Sand Pack Riser
CBG GEOLOGIST: Tim Eddy Poilate
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | *N" SAMPLE DESCRIPTION GENERAL EQUIPMENT] PID |HEAD-
GRADE|NO.| (FEEN 8" RECOVERY| VALUE DESCRIPT |INSTALLED SPACE
ol 1 0-2 3-4-5-5 2'/0.8° 9 |Moist, brown, stiff SILT, little fine sand, trace
clay, trace organics
1
2| 2 24 5-5-44 21mn 9  |Moist, brown, medium dense, fine to medium
SAND, little silt, black staining at 2.3 ft.
3 Brown, stitf, siit, little clay at 2.7 ft.
41 3 4-6 1-2-3-3 2'/0.8’ 5 |Moist, dark brown, soft SILT, little ciay, trace fine
sand, grading to black mottled appearance at 4.8
5
61 4 6-8 3-2-2-2 2 4 [Moist, dark brown with black, soft, SILT, little
clay, trace fine sand, trace sub rounded medium
7 gravel, trace organics
81 5 8-10 WOH-2- 2 5 As above
3~-3
9
18] 6 10-12" WOH- 202 2 Wet at 10 ft.
WOH-2-1 As abave to 11 ft., then, fine to madium light
11 gray sand with darker bands grading to dark brown
black fine sand, some silt
12 Bottom of boring 12°
13
14
15
16
17
18
19
20

WOH - Weight of Hammer
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O’BRIEN & GERE ENGINEERS. IN

TEST BORING LOG

REPORT OF BORING B-6M

PAGE 10F1
CLIENT: GM - intand Fisher Guide SAMPLER: Split Spoon LOCATION:
PROJECT LOCATION: Lay Creek HAMMER: 140 Ibs START DATE: 7/22/92
Factory Ave. ENDDATE:  7/22/82
FILENO.. 3247.078 FALL: 30"
BORING GOMPANY: Parratt-Woilff, Inc. LEGEND: Grout == |Screan
FOREMAN: Mark Beck Sand Pack Riser
OBG GEOLOGIST: Tim Eddy Pellate
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETH/ { "N" SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE[NO.} (FEET) 5 RECCOVERY!] VALUE - DESCRIPT INSTALLED SPACE
G| 1 02 2-1-2-2 2'/0.5° 3 Moist, brown to dark brown, soft SILT, little
fine sand, trace clay, trace organics
1
20 2 2-4 1-3-2-3 2'/0.6 3 |Asabove, some fine sand to 3 ft., then purplish
gray SILT, trace fine sand, trace clay
3
4| 3 4-6 2-3-7-5 2/1.8 IO |Mcist, dark brown, orange stiff SILT, little organ-
ics (peat?) to 5.2 fi., then gray brown, fine sand,
5 giit, trace clay
6 4 6~8 4-3-3-3 2'/1.5° 6 |Asabove to 8.4 ft., then gray olive, moist, medium
gtiff, clay, some silt
7
g8l 51 810 WOH-3- | 2'/1.3 6 Very moist, brown gray to dark brown SiLT, some
3-3 clay, trace fine sand, some layering
9 Wet at 9.8 ft.
10 6| 10-12 WOH~ 2'n.yg 1 Wet, brown gray, purple, very soft CLAY, some
WOH-1-2 silt, trace organics
11
i2 Bottom of borinf 12°
13
14
15
16
17
18
19
20

WOH = Weight of Hammer
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TEST BORING LOG REPORT OF BORING OBG-3D/
; PAGE 10F2 OBG-3DM
CLIENT: GM - Inland Fisher Guide SAMPLER: Split Spoon LOCATION:
PROJECT LOCATION: Ley Cresek HAMMER: 140ibs START DATE: 7/23/02
Factory Ave. END DATE:  7/24/92
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY:  Parratt-Wolff, Inc. LEGEND: Grout == | Screan
FOREMAN: Mark Beck Sand Pack Riser
OBG GEOLOGIST: Tim Eddy Pellets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | *N* SAMPLE DESCRIPTION GENERAL EQUIPMENT| PID |HEAD-
GRADE[NO.| {FEET) - RECOVERY| VALUE DESCRHIPT INSTALLED SPACE
0] 1 0-2 WOH- AN 8 [Moist, brown, medium stiff SILT. litlle
4-4-5 clay, trace organics, black streaks
1
21 2 2-4 3-3-6-7 2’/1.3° 9 Moist, brown-dark brown from 2.3-2.9',
medium stiff SILT, little ciay, little fine
3 sand, grading to grayish color at 3’
4| 3 4-6 34-34 02 7 |Very moist, brown-orange brown, fine, sandy
SILT, trace clay
5
6| 4 -8 4-5-5-10 2/ 10 |Wet, brown—crange purple hue, medium stiff
SILT, little fine sand, trace clay
7
8 5| 210 WOH~-WOH 2 2 |Wat, brown~purpie, very soft CLAY, little
-2-1 silt, grading to somae silt at 8.7°
9
10| 6| 10-12 | WOH-WOH- 242 0  [Wet, purplish-gray, very soft CLAY, race
WOH-WOH silt
i1
121 7| 12-14 | won-woH~- | 2/1.4’ 0 |Waet, grayish with purple hue, very soft
WOH-WOH CLAY
i3
14| 8 14-16 | WOH-WOH- 2 0 |Asabove
WOH~-WOH
15
16 9| 16~18 | WOH-WOH- 22 0 |[Asabove
WOH-WOH
17
18110 18-20 | woH-WOH- PATYN 0 As above to 18.7°, then interbedded thin
WOH~WOH layers of gray SILT
19

WOH - Weight of Hammer
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TEST BORING LOG REPORT OF BORING OBG-3D/
i PAGE 20F 2 OBG-3DM
CLIENT: GM - Inland Fisher Guide SAMPLER: Split Spoon LOCATION:
PROJECT LOCATION: Lay Creek HAMMER: 140ibs START DATE: 7/23/92
Factory Ave, END DATE:  7/24/92
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY:  Parratt-Wolif, Inc. LEGEND: Screen
FORAEMAN: Mark Beck Riear
OBG GEOLOGIST: Tim Eddy Pelilets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | *N” SAMPLE DESCRIFTION GENERAL EQUIPMENT| PID |HEAD-
GRADE{NO.{ (FEET) e RECOVERY| VALUE DESCRIPT INSTALLED SPACE
200111 20-22 WOH- ATV 0 |Wet, grayish purple hues, very soft CLAY,
WOH- little silt, grading to gray clay at 2.7
21 WOH-3
22 12| 22-24 | WOH-1- 2’/ 2 |Wet, gray, very soft SILT, little clay,
1-WCH trace fine sand
23
13| 24-26 1-WOoB- ' 1 As above to 25.8', then reddisk, fine to
I-WOH coarsa, clayey SAND, little silt, little fina
to medium gravel
26 | 14 | 26-28 i-7- 2'/1.3 19 |Wet, grayish, medium dense, fine to coarse
12-12 SAND, little siit to 27", then moist, reddish,
27 stiff SILT, little fine sand, little fine to
coarse gravel, trace clay, poorly sorted,
28 | 15| 28-30 3-16- 2.3 45  |non-stratified
29-30 Moist, red, very stiff SIL.T, some fine sand,
29 little fine to medium gravel, poorly sorted,
. non-stratified
30| 16| 30-32 12-18- 2.2 36 |As above, trace of cobble
18-20
31
32717 32-34 45-48- PATSY 89 |Asabove
51-45
33
34 | 18 | 34-35.5 | 30-32~55 | 1.5/1.%° 87 |Asabove to 25,5, then green SHALE
35
Bottom of boring 35.5"
36
37
33
39-
40
WOH - Weight of Hammer
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O’BRIEN'& GERE'

TEST BORING LOG

REPORT OF BORING MW-8D
PAGE 10F 2

WOH - Weight of Hammer

CLIENT: GM - Inland Fisher Guide SAMPLER: Split Spoon LOCATION:
PROJECT LOCATION: Lay Creek HAMMER: 140 ibs START DATE: 7/21/92
Factory Ave. ENDDATE: 7121702
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY: Parratt-Wolff, Inc. LEGEND: Grout == |Screen
FOREMAN: Mark Beck Sand Pack Riser
OBG GEOLOGIST: Tim Eddy Peilats
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ “N* SAMPLE DESCRIPTION GENERAL EQUIPMENT‘ PID |HEAD-
GRADE|NO.| (FEET) s RECOVERY]| VALUE DESCRIPT |INSTALLED SPACE
ol 1 0-2 WOH-2- 2°/1.8° 6  |Moist, dark brown, medium stiff SILT, little clay,
45 trace fine sand
1
21 2 2-4 4-4-64 2’/0.6" 10  |As above, some crange mottling 0.3 of black
wood at tip of spoon
3
4| 3 4-6 WOH 2.8 —— _ [Moist, very soft, dark brown with orange tinge
SILT, decayed organics, pocrly formed peat
5
6| 4 -8 WOH 2’72 —— |Woet, blackish gray, very loose, fine to coarse
SAND grading to soft purplish gray clay, little
7 silt
3| 5{ 8-10 WOH 2 — | Wet, very soft, grayish with purple hue GLAY,
little silt
9
10] 6| 10-12° WOH 2/ — |As above
11
12( 71 12-14 WOH ' — |Asabove
13
14| 8| 14-16' | WOH-5- 2’ 11 |Asabove to 15.8', then medium dense, fine to
65 medium SAND, eome silt, trace fine to medium
15 gravel
16 91 16-18 3-7-8-9 2'42 15 |Asabove
17
181 10 | 18-20' 6-~14- PPN 38 |Wet, very dense, grayish with purpie hus, fine to
24-16 medium SAND to 19.2 ft., then hard, reddish,
19 fine silty sand, trace greenish, anguiar shale
200 11 ] 20-22 WOH- 22 1 Waet, very loose, reddish, fine to medium SAND,
-1 somae silt
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Bottom of boring 31.9°

TEST BORING LOG REPORT OF BORING MW-9D
O’'BRIE} : PAGE 2 OF 2
CLIENT: GM - Inland Fisher Guide SAMPLER: Split Spoon LOCATION:
PROJECT LOCATION: Ley Creek HAMMER: 1401bs START DATE: 7/21/02
Factory Ava. ENDDATE: 7/21/92
FILE NO.: 3247.078 FALL: 30"
BORING COMPANY: Parratt-Wolff, Inc. LEGEND: == [ Screen
FOREMAN: Mark Beck Sand Pack I: Risar
OBG GEOLOGIST: Tim Eddy Peilets
STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETR/ | "N" SAMPLE DESCRIPTION GENERAL EQUIPMENT] PID |HEAD-
GRADE|NO.| (FEET) 8" RECOVERY| VALUE DESCRIPT  [INSTALLED SPACE
22| 12| 2224 5-8- 2'/0.5" 19 {Wet, stiff, green SILT, little fina to medium sand,
11-15 trace gravel fragments, poorly sorted, non-
stratified
13| 24-26" 1444~ 1.4°/1° 94  |Cobble fragment at 24 ft.
50/0.4° Moist, green, hard SILT, some anguiar, fine
to medium gravel, trace fine to medium grava|
26| 14| 26-28' 38-14- 2 43  |Very dense, gray—greenish tinge, fine to coarse
29-26 SAND, little siit grading to red, dry, hard siit, little
27 fine ta medium angular shale pieces, trace clay
at 27.3 ft.
28 | 15| 28-30° §2-15- 22 31  |Very moist, very stiff, red SILT, little fine to
16-24 medium angular shale pieces, fissle appearance
29
30| 16 |30-31.9'| 2747~ 1.9'0.5" 64  [Moist, green, hard, weathered SHALE, then
17-50/0.4 competent green shale
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APPENDIX B

HYDRAULIC CONDUCTIVITY DATA
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B IN-SITU PERMEABILITY TEST
{ FIELD LOG

' PROJECT GM- Fishur Quide ~ LOCATION Eacfoy 4
WELL NUMBER D84-(___ ELEVATION

DATE -‘-‘3\-25-\-&9* SwL: ¢.88° Toc (2/3/80)

- 4. 37 §5
g WATER Hen
: — f—r TME  DEPTH h H-Ho
4l ] n.29| e L2 I.0
4312 | 4:29] 1760 1,920 .o

. SL“'VQCH &L

"

STATIC~HEAD (Hy @l3 « 3 | \Z7[ 2o v (.74 | 099

13
PIPE RADIUS (r) 017 |42 ts ] M2l 4:00 (170 | 0.99

{00
T | —
[f Az | W24 o | 177 | 098
CREE L] 141411 W] 30%00] .89 | 09,
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f rdiiEld 2
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- s 2LTo
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OBRIEN 6 GERE

- FIELD LOG

. PROJECT GM- Fishor Guids
7 WELL NUMBER gm4-7
| DATE ﬂ!?S!@b

LOCATION
ELEVATION

!‘! IN-SITU PERMEABILITY TEST

Foclors dve  Suvacnset

WL S.o03"toc (12/3/86)
- 208’ a3
; | WATER Het
) — —r TME  DEPTH h H—Hs
! 7777 530 PBI1 o [ 2.7 .00
i . . a
STATIC HEAD (H @97 3130 BIB| ‘321 H.221 0,99
- oo . ) 3:32 | B[ Vov 2 99 nog
; - p RADIUS 0167 %33 | 8. lz.00 | 3729 p a7
T PE (r) 335 B b6 oo | 3.24] (9%
SCREEN RADIUS (R) &7 [2:%1] B .s0] toee] 3.50] ()97
{ _ t 2| 2 4] IS0l 5,60 n.AA
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© 4i01 | 8.05 ] 30/20| 295| 0.60
[ H =0 D 321 (4116 [T.72146 00 498] 0,71
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% le— R 2LTo o
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i 0.7 r , —— 7
Y= : e
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r IN-SITU PERMEABILITY TEST
FIELD LOG

PROJECT M- Fisher Guidy LOCATION
WELL NUMBER  084-% ELEVATION

Sreluse ‘ M\‘[

DATE 2| swtl &9 Toe (12/3/86)

2.57°'gs
{3 WATER Heh

| — k= TME DEPTH h H—He
g . 7 rr/r _ 2200|723 o 2.99 1
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e
[]
o
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-

HYDRAULIC CONDUCTIVITY :
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el
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- IN—-SITU PERMEABILITY TEST
FIELD LOG
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B IN-SITU PERMEABILITY TEST
FIELD LOG

" PROJECT GM: Sisker Guide LOCATION _Eachony Aue  Suracsce
v WELL NUMBER Q&g-S ELEVATION
g DATE 31 swL .ot Toe C12/3/86)
2.686'Gqs"

WATER
— k—r | TME__ DEPTH h H—Ho

1'20%00] .09 O _la24 |lo
STATIC HEAD (H) 212031 96 | 230 14,37 |9.94
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IN-SITU PERMEABILITY TEST
FIELD LOG
PROJECT 4M- Fisker Guidy LOCATION .Factony Ave  Suimeigs
WELL NUMBER, 0BG-¢ ELEVATION
DATE Wzslec SWL: G4 Toe Ciz/3/pe)
’ .77 G:s
WATER !-;l—h
—s h—r TIME DEPTH s ‘h H-Ho
T [FTIT 2szm oAl * laqs 1 |
' 13.73 |2:s2:3dd0.05| 30 19.82( 09
- STATIC-HEAD (H) 259,95 | 165 [3.92 | 0.9,
- = 0107 lzsed 935 2000 TW0AT] 04
= PIPE RADIUS (r) " (vl 948 4100 |10 0.4
0, 2:58 [ 222} G02| 10,651 0.7
\ SCREEN RADIUS (R) _!aéﬂ_ 302 | 899 [l oo 10 as] 2
- 50 30718 .« lig:o0| W,25]| 0.(3
SCREEN LENGTH (L) ‘_.___ 2 27| Bok[S000] 1Lp3| Dds
" =0 INITIAL HEAD (Ho) 9.78 (252 T.oeleriod] 2.l 5 2y
hTI:é"! HYDRAULIC CONDUCTIVITY :
. Hc!: g 'I L 2 -
L= l K=r"In(L/R)
[2e==]:.]
e 2L To
R ~e £Y/
Y ¥Y__ DATUM K= _l 46 XI0 séc - 3
-5
= 4.45 ¥ (075 oe, -
1.0 ===— === = e
0.9 = 4 : =
0.8 : , = =
0.7 . : %h —
0.6 : ? ey v -
- o -&q“‘q—'_’ - n
- 0.8 T — — P —-"‘—_+_ — p— i
Yo7 B S s e
: = e k= ——
03¢ - — e e e S T T
= e = —
o2 = - o gy g Ao APl eelouniio ik QSR o —
e By Sttt i e S - Sl T
0. — AN : , L : i Ll
0 lo 28 3™E 0 S (p



_3E OBRIEN GGERE
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S

IN-SITU PERMEABILITY TEST
FIELD LOG

" PROJECT &M- Fistgrtierice LOCATION Fachry Ave, Syveci o pdy

; WELL NUMBER  _°%4-74 ELEVATION

! DATE njzsla, SWL. 4.82°ToC

| 2.25° 6%

WATER ' Heh
r//_;i l'/—/.;r e T ! ot

{ ) 9:32:0| 7.8¢ P 2,27 | 1.00
STATIC HEAD (H) 625 [ ¥ 9.3 | % 12.44 | 093

oo 9:33:08 Tbe | e | 3 AT 0‘0)]
= PIPE RADIUS (r) Qb7 [A:iemi7.53 | 2iee | 374 (.53
2:360 A | 4ies | 4.(( | 06D

SCREEN RADIUS (R) Qb7 PLi5iwl6.59 | bioo | 4.46] 0.58

; t DA2ioot (ofl f V000 | 49,1 (.43

SCREEN LENGTH (L) 2.0 | 2247 |5:68 | 18| 5391028
352 1549 l20we| 553810722

=0 INITIAL HEAD (Ho) 3.2 [®e215.19 {300l Spalo iy

T HYDRAULIC CONDUCTMITY :

L
! K=r*In(L/R)
é 2LTo

THHITE

_p 4
DATUM k= _o33x07 Tsee N
) ‘-- cm -~
< 2,84 0™ /e
1.0 . = : = — — =
09 E = = = =
3 0.8 = .
5: 0.7 — : — re
0'6 v:\‘\—f : : T T "
\\ i T |
J 0.5 S = : =
Y ; . [ HE } I -
o —— i ! i
. \‘ I3 . 1 H H i N —_— ] i < . -:-' H l 12
*2) 0.37 = T e =
/ : = = e
0.3 : \.‘\\ : ‘ - H ""i' = = .
: = == e =
S : : i
P—— = i D st i g i
0.2 ——8—1— \\\i ——— :" TT___ — ; ~ ;
: e Ny T T f e e ——
——d : B . NS SO —_ l l H
- B N7 7 P 7 YT IR S B TN . N
) - Kt RN b N R D L
0.1 i =150 RN RN AT N RN N
lo 1o &,TIME AD &5 oo
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WELL NUMBER 284-18 ELEVATION
DATE nzslee SWL G.Z\:TOO
277 §5
WATER Heh ©
— jf—r TME _ DEPTH | h HeHao
T7TT [T ®. 40: 00 '?,y o 253 | [.oo0
STATIC HEAD (H) &.73 [B#0 %1828 | 30 |zen | p99
. B4):00 g 24 1-20 1 2.0 | N7
= — ‘ 0167 [8:42:00 B.31 | 2:20 ] 3,63 pag
[ = PlPE RAD[US (l’) — 6',45:::: 8.2 d:00 ;.65 05)3
U 0.pb7 |84 |8 071 s:00 | 3 &7 .05
t SCREEN RADIUS (R) 0.4b7 s s e ot s
B . O |85 1716 [ise0 | 4181 0.43
SCREEN LENGTH (L) 2.0 S ot T aanr=4d
H . .
t=0 3.63 [0 | 6.67 | 3000 5.27] 0.2
.| 20 INITIAL HEAD (Ho) ~ 3.83 2o A TN
hLI_; : _f HYDRAULIC CONDUCTIVITY : '
REE =
EE K=r"In(L/R)
le— g 2LTo . o
5 DATUM K= .14 %10° fseo e .
= l.e71xi0 ¥ w{%
l.O'g e et — = ==
0.9 == === = ———
0.8 = == '
0.7 =—r = =
0.6 == = ;
. 0.5 =— - —— :
ey =———— et
0.3 e =
= = e
o — 1715 ) SIS S A (et s ?
o 2 g‘;l'tME _CM—.{'V\)«, <o Co

===

il

OBRIEN & GERE

FIELD LOG

PROJECT &M-Fister guide

IN-SITU PERMEABILITY TEST

LOCATION Eaclory Ave Sivacuce.
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= OBRIENSGERE |
=
IN-SITU PERMEABILITY TEST
FIELD LOG
PROJECT _GH- Fisher Guide LOCATION Eactowy Ave ,Symmonse
WELL NUMBER 0B4=-"1C ELEVATION
DATE 125 |og SWL! &.66° ToC ¢12/3/86)
‘ 4.04" g5
WATER . Heh
— fe—r TME OEFTH h H=Ho
/7 ri L | (-_os;pn 8.14, o 3.&& 1.00
STATIC HEAD (H) 59 [uesi@l8.87]:»2 [3.75 [0.9]
00 ) (H) . Lok |2 88 [\ 0o %77 0.9
] = M7 W:el |€. 77|20 | 385 |4.9%
T = PIPE RADIUS (r) Q.17 29 |8 a5z [251 Toss
sc DIU 0.7 Nl 18.L0|Sw22 | 4,02]0.85
t REEN RADIUS (R) LIS 1B a9l e | 403 (o A0
X W V.30 ) B.19 | 28] 4.43 | 0.(,7
SCREEN LENGT .
R T AR KT W RA X
Tl | 2 INITIAL HEAD (Ho)  Bes [Zer | Tgel e dde|n g
h| FI=E HYDRAULIC CONDUCTVITY :
L = 2 -
eI _L K=r"In(L/R)
=12
e 2LTo
4 _7
1 DATUM K= 207 %o~ "lcee .
= 2,085 %00 " ser. |
105 === = = == =——=
0.9 — —— e
0.8 =
o7 T : T : = I '
06 —r ‘ ——h_ h—""'*a';._._ o
- 0.5 L . ‘ - -" — — + : = — ﬂ_'h_ —
- ::m__..___,..___ﬁ_. = = : : - : .: — T ITIIIs l__ ' ‘.._— — :—-—_'-h
4037 7—-—-———“—*‘-\—'- = e =3
0.3 = = = = r
= wie ey : _._“?:i:,:. ;_.f_‘."_ = 3= | =
T = 1 oo v diubind it SO i S St oo Mo SRR S : [
4?_’: : PR Ay AP DR SaSaf Ea '"—"; PN S :
: T MM ] T T T T T T
0.1 = Cbbd see [ T[T N !
lo 20 TIME ‘0 D o
116 {20
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OBRIEN & GERE

IN-SITU PERMEABILITY TEST

| | FIELD LOG
: PROJECT £M PisHee suipe LOCATION _Faciorr Ave | Sveacuse
5 WELL NUMBER /%&8_ ELEVATION
4/4
{ DATE ) ToLb~ 15,1 Sk 4.6
| WATER et
- - f—r TME  DEPTH | h H—Ha
\ 7777|7777 2223 1251 o 2531 )0
543 |z ed| g6 ree | 334 g0
2

§ | STATIC HEAD (H) BN E R
= 6877 Uz 30] p5q] Y | 4.57 ] L bb
! o t SCREEN RADIUS (R) 067

{' 1 1 "~ SCREEN LENGTH (L) _/20

| H 4| 59 INITIAL HEAD (Ho) — 2.53

i | | _‘;"‘\;J

h] J%il T HYDRAULIC CONDUCTIVITY :

He'. [l=I-. L
i :%; l K=F*In(L/R)
ST LR 2lTo
| r Y DATUM Kee _2.52%007% fi]cec
: 768 x jo~F c;.'»\,/sf-(_—
IO/\ = : : ’ ==
G, ,-" 1 - ;
0.8 = :

/ 0.7 %_J :
{ 0.6 :
0.5 = .
| = E

(To) 0.37 =

L 3B

0.2 =
¥ e
= T P G
i o g i iﬂME 20 25 S



OBRIEN G GERE

mu.ﬁﬁ:uﬂl

IN—SITU PERMEABILITY TEST

| | FIELD LOG

[ PROJECT &M BHER SUIDE" LOCATION [ACTRY AVE  SYRAUSE
WELL NUMBER y Tm_w_-‘i_ ELEVATION

g . DATE ‘4’ 4] 8)‘5 Tal - !5:! SWL: - 1170 .

. WATER Heh

/ | ot TME  DEPTH h H—Ho

* 77T\ 7777 36| jow2| o [ Koz ] 1.0

| | —. 13 4 1371 B36| Zleo] 214 a9
| . STATIC HEAD (H) 154 Lac| 6al [ £ ool 865 57
\ = 0, 067" |45 249 oo 143 2 |

y 4’ PIPE RADIUS (!’) e ) 274— 15w )2.3é , 13

o SCREEN RADIUS (R) 0.47°

$
g F T SCREEN LENGTH {L) /o'
g H | =0 INITIAL HEAD (Ho) .;T_cﬁ
: N DS 73 m
5 hT!—E] HYDRAULIC CONDUCTIVITY :
r Hl LT »
: f l K=rIn(L/R)
| 1 L. 2T
{ r v DATUM K= g7 X ld" £i /f‘(
: 249 x 107 cmfec
/ !_O/\. , ‘ . - —
XN =——"———— ‘
0.8 =5
; 0.7 = ===
0.6
0.5 :
{To) 0.37 :
| 0.3 == , ==
0.2 : E 3 e
. N
i
i .
T, = 1.7 = N
P 1A
0.l ! . 'STIME Qw 28
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OBRIEN & GERE

_A IN-SITU PERMEABILITY TEST
| | FIELD LOG

[ PROJECT &M FisHEZ guing LOCATION  FAcrepy A€, SwerwsE

| WELL NUMBER /_M ELEVATION
. DATE 4/4/84

Toub = 150 Swh=do

WATER b

‘( | ~ —r TME  DEPTH h H—Ha 7 5
b 7777|7777 Voo | Jon O 4851 Lo
STATIC HEAD (H 543 el Feg2| J100 | £.00 | 72 ]
{ 1 e ATCHEAD (M) 2= 2o 649 40
PIPE RADIUS 0}6'7 1'o3.5 DL | 350 (77,25 A
T ") ~ e T2 [ see [ 773 30
N ‘| . SCREEN RADIUS (R) Q2277 [0 | &Stijp'ew 548 [ ) |
f P Il ™ screen LeneTH (U _fo:©
§ J{ =0 INITIAL HEAD (Ho) 495
E "'$_' aH dos
. J : 1 HYDRAULIC CONDUCTIVITY :
H L
( { % } l K=r*In(L/R)
. 2LTo
{ 4 DATUM K= 28 X 30'5 £ /fcr.
! 390 x 07" '-';jM/:c'.c__
| e ' -
L 0= =
. 0.8 5=
[ 0.7 E&5
0.6
0.5 e
f N\'r-
To) 0.37 e
I o3 o~
0.2 %
\'\
\\\
E‘/’ "“i [
N
-4 _i‘ \
i B+ 3 - - — P e
‘5{ 5 i ’ —’}TIME:}\W;; 25
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OBRIEN & GERE

IN-SITU PERMEABILITY TEST
FIELD LOG

| PROJECT &M Fisdel Guine | LOCATION _Facmeeyr aus, Srtscuse
‘ WELL NUMBER _Mwi= i ELEVATION
{ DATE 4-‘ =~ 87 ToLd = 13.20 S = 8%
WATER Het
! - jo—r TME  DEPTH | h H=Ho
LTI [T
! | STATIC HEAD (H) (2.36 g:02 4,31 0.0 Z.89 l.o
a 707 146 Lo iL14 g.16
y % = PIPE RAD!US (r) 0.167 g:0% 0,92 2.0 i2.29% 0.02
|
é H , SCREEN RADIUS (R) 0647
g_ [ 1 "~ SCREEN LENGTH (L) _1%.0
{
ot t= INITIAL HEAD (Ho) %&£
| _'+ - He- Hy, 2.47
v hIoll{.{.jF}_:: 1 HYDRAULIC CONDUCTMITY :
= AN
g! | ;%: l K=r2In(L/R)
ol L. 2LTo
f r Y DATUM K= _8.62xj0"% £t [se.
% 2.63x%107% emfse
;' 1.0/ o e - —
L 0.9 5%
0.8 ==
[ o7
0.6
J 0.5 2
; \‘1
{To) 0.37 '
I o3E \
|
0.2 ‘ ‘\
| . ~
| R AR ERnNAS
" 0. * A 431 8 lske

0 ! > ‘TIME (o)
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OBRIEN & GERE

IN-SITU PERMEABILITY TEST
FIELD LOG

PROJECT _&* FISHER Guine LOCATION FAcTory AvE  SYRAcvsE
WELL NUMBER _mw-iz ELEVATION
DATE 4[4/ 2a
Tor 0 = )3.%6 WL = p, 19
o WATER b
5 o —r TME  DEPTH h H—Ho
: i xxl 14,52 0.0 4.34 1,0
| STATIC HEAD (H) g.67 9:2% 12.92 3,0 5,04 0,84
oo g:ie 12.93 50 5,92 0,63
] = PIPE RADIUS (r) 0.167 NAELSNN BREN Y 0.0 £.67 9.46
g:40 11,84 15,0 7.0 0,.2%
o t SCREEN RADIUS (R) .66
F T "~ SCREEN LENGTH (L) 122
" | 0 INITIAL HEAD (Ho) 424
— . H+ He H.1%
hTI%; HYDRAULIC CONDUCTMTY :
Helod=zil o
{ g '_-_-z l K=r*In(L/R)
—-J | R 2LTe
r Y DATUM K= g4 « 1o~ £t /Scz
[.3¢ x jod Lf\i/su
oY — =
L. o= 3
0.8
0.7
0.6 —
0.5 =
E(To) 0.37
0.3 : —
0.2 ’ :
i
AN IR
! - &l rey
0.!0 P o : 20 28

s
TIME (nin)




OBRIEN & GERE

e

PROJECT &M :isHEQ‘ FLIOE

IN—SITU PERMEABILITY TEST
FIELD LOG

2@
TIME

LOCATION FAcTarY AvE SYRAcUSE
WELL NUMBER _mw-2 ELEVATION
.; DATE y/4 /e
i Tor D =124  Swi= 5. 03
. WATER Hei
: r TIME  DEPTH | h H=Ho
o rrrs 7 F:2¢ 7.86 0.0 y,74 8
§ - STATIC HEAD (H) 7.57 26 7.75, Lo 4 95 0.9
{ o 8:27 7.72 ‘2.0 4.4% 0.9%
= PIPE RADIUS (r) 0.167 230 7.4 5.0 FRL 297
Z : 235 6.9% 12, ¢ 462 3,69
! SCREEN RADIUS(R) 0,687 g Ho §.65 5.0 .95 2,57
1 iy 6.1% 20.0 6,22 .49 -
f I 1 SCREEN LENGTH (L) _t%0
o + =0 NITIAL HEAD (Ho) 47
) I H - H, 2.93
S ,j = ; T HYDRAULIC CONDUCTIVITY :
H L
i i % : L K=r"In(L/R)
o g 2L.To
f r Y DATUM K= 2.37 x 10‘6 f{/sec
} T.2Z2 x jo°F (__-M/SLC-
! 1.0 s f _. _
Y ==
0.8
}f' 0.7
\ 0.6
0.5 N
i(Tc:) 0.37 =
I i
oz ;
g t
; kg (=126 h
! = 1445 fée
E{ - O.Eo w 20 , Yo
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APPENDIX C

GROUND WATER SAMPLING FIELD LOGS



J—

e S—

GROUND WATER SAMPLING FIELD LOG

~
Sample Location LEY CREEY - : Well No. M/~ /
Sampled By __ _JAMES 4 MooBE  Date /b - £-88Time Fiow P
Weather (eoady  Spumery Sampled with Bailer /Pump
i — —_—
A.  WATER TABLE:
Well depth: Well elevation:
(below top of casing) 13 ft. (top of casing) ft.
Depth to water table: ' Water tazble elevation: ft.
(below top of casing) “T2Z_ ft.
Length of water column (LWC) 2.8 ft.
Volume of water in well:
2" diameter wells = 0.163 x (LWC) = Y galions /g&~
4" diameter wells = 0.653 X (LWC) = gallons 7
6" diameter wells = 1.469 X (LWC) = gallons
B. PHYSICAL APPEARANCE AT START:
Color (L EAZ Odor “s Turbidity <z caty™
Was an oil film or layer apparent? %
. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling : /,56/ gallons.
Did well go dry? YE S
D. PHYSICAL APPEARANCE DU%iﬁG SAMPLING:
Color 15 OO 4or Vrs Turbidity <% (s87
wWas an 0il film or layer zpparenti? e
E. CONDUCTIVITY
F. bH
G. TEMPERATURE
H. WELL SAMPLING NOTES:




e

[

GROUND WATER SAMPLING FIFLD LOG

.
Sample Location (EY CCEEK. : Well RNo. fﬂ%/*EL
Sampled By _ TAMES A, MoorE Date o -~ 405 Time 4115
Weather (Lon DY ; Seury Sampled with Bailer _ " Pump '
A. WATER TABLE:
Well depth: Well elevation:
(below top of casing) [Z ft. (top of casing) ft.
Depth to water table: ' Water table elevation: fz.
(below top of casing) B3  #t, -
Length of water column (LWC) D) ft.

Volume of water in well:
2" diameter wells

= 0.163 x (LWC) = e, gallons /8o
4" dijameter wells = 0.653 X {LWC) = gallons
6" diameter wells = 1.469 X (LWC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color (L Ekrz Odor 7S Turbidity Sy e
Was an o1l film or layer apparent? >
C.  PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling _/ﬂé?c» gallons.
Did well go dry? . rES
D. PHYSICAL APPEARANCE DURING SAMPLING:
Color __ Bkouox 0dor SES Turbidity  S7 capr
Was an 0il film or layer apparent? A

E.  CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:




GROUND WATER SAMPLING FIELD LOG

~

Sample Location LEY (PEEK AL FISHER GaiDE . Well No. Mw=3
Sampled By IBMES A Mooke — Date ___jp-b  Time __ f1) 35
Weather - Sampled with Bailer __~ Pump

WATER TABLE:

Well depth: : Well elevation:
(beiow top of casing) /], 4 ft. (top of casing) ft.

Depth to water table: %%ter table elevation: ft.

(below top of casing) /0.8 ¢, /0
Length of water column (LWC) séC) ;53ft.
Yolume of water in well:

2" diameter wells = 0.163 x (LWC) = _ _ o%/4 aqallons o
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X (LWC) = gallons
PHYSICAL APPEARANCE AT START:
Color RLACE Odor fipiétf' Turbidity MG
Was an oil film or layer apparent? O
PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling £ OIRCES gallons. O owwees
Did well go dry? VES
PHYSICAL APPEARANCE DURING SAMPLING:
Color _ RALK 0dor Sl Turbidity  HIGH
kas an oil film or layer aoparent? Ao
CONDUCTIVITY
pH )
TEMPERATURE

WELL SAMPLING NOTES:
FEZT ELL  BAreD  DRY N0 RELHARCE TNSEQ MIFAT

SAMPDE i




sy

GROUND WATER SAMPLING FIELD LOG

~

| Sample Location LEY rEEEK 619 FISHEE Suiy=Hell No. M -4 |

Sampled By __7O/MES A, MeoRE  Date lo=4 =56 Time __ /0,75
Weather CLOADY  Supwy Sampled with Bailer <« Pump

A.  WATER TABLE:

Well depth: Well elevation: :
(below top of casing) _ ]9 ft. (top of casing) ft.
Depth to water table: _ Water tzble elevation: fr.
(below top of casing) 025 fF _

Length of water column {LWC) [, 9 fr.

Volume of water in well:

2" diameter wells = 0.163 x (LWC) = 2y gallions 8o
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X (LWC) = galions
B. PHYSICAL APPEARANCE AT START:
" Color _ RLACK odor _ <, [fn Turbidity Gk
Was an oil film or layer apparent? ASO
c. PREPARATION OF WELL FOR SAMPLING:
‘Amount of water removed before sampling ‘/ DG gallons.
Did well go dry? i
D. PHYSICAL APPEARANCE DURING SAMPLING: '
Color RrL ALK Odor S://ér’ Turbidity /1D~
Was an oil film or layer apparent? MC

E.  CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:
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GROUND WATER SAMPLING FIELD LOG

N
Sample Location LEV (EEEK  £M FISHer Lunowel 1 No. fi/-5
Sampled By TavES A Moogs o Date /D = 6~88 Time 127 15"
Weather Clonpy FSU,UNY Sampled with Bailer v Pump

A.  WATER TABLE:

Well depth: Well elevation:
(below top of casing) 2.2 ft. {(top of casing)

Depth to water table: o Water teble elevation: ft.
(belew top of casing) 2 65 . £t

Length of water column (LWC) Qgé/ ft.
Yolume of water in well:

-h
ot

2" diameter welis

4] gallons | 24

= 0.163 x {LWC) =
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X {LWC) = gallons

B.  PHYSICAL APPEARANCE AT START: - ‘
Color B ack Odor _ Sulfgpe Turbidity  HIEH

Has an 011 fﬂm or layer apparent?

C. PREPARATION QOF WELL FOR SAMPLING:
Amount of water removed before sampling 05 GAC gallons.
Did well go dry? VES

D. PHYSICAL APPEARANCE DURING SAMPLING: ; .
Color [ACK Odor Sl Turvidity e
Was an o1l film or layer apparent? ’

E.  CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:
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GROUND WATER SAMPLING FIELD LOG

~
Sample Location LEY CPEEK EM_FSHEE  EniDE Well No. M- 4 |
Sampled By _1AMES A MopPrE Date /'0{/4/58 Time  "$ 35
Weather (v on o SULIN Sampled with Bailer L/'Pump
4

A.  WATER TABLE:
Well depth:

(below top of casing) égg, ft.
Depth to water table:

(below top of casing) Z Q ft.

Hater

Hell elevation:
(top of casing) ft.

table elevation: ft.

—— ey

Length of water column (LHC) f{; ft.
Volume of water in well:
2" diameter wells = 0.163 x (LWC) = /. 55 galions <. 4%
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1,469 X (LWC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color Ly GAre Odor o 7 Turbidity <y
Was an 011 film or layer apparent? N>
C.  PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling A 4 géllons.
Did well go dry? Ao
D. PHYSICAL APPEARANCE DURING SAMPLING:
Color it ows g Odor VEg Turbidity S<e 447
Was an oil film or layer apparent? A

E. CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:
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e

GROUND WATER SAMPLING FIELD LOG

Y

Sample Location [LEY CEEEK : M LeDE Mell No. /f//m/--7_4
Sampled By TAMES A, Mool Date 10-4=E8 Time __ JJ. 3o
Weather CLONWDY Sampied with Bailer .~ Pump
A.  WATER TABLE:
Well depth: kell elevation:
(below top of casing) _// 0 ft. (top of casing) fi.
Depth to water table: . Water table elevation: ft.
(below top of casing) C? & ft.
e
Length of water column (LWC) /.35 f1.
Volume of water in well: _
2" diameter wells = 0.163 x (LWC) = .22, gallons | 4¢
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X (LWC) = gallons

B. PHYSICAL APPEARANCE AT START: - X
Color RBuic Odor fgbﬂyir’

Was an oil film or layer apparent?

NE

Turbidity Mt

C. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling

e,

g%]1ons.

Did well go dry? pe)

D. PHYSICAL APPEARANCE DURING SAMPLING:
Color PiACK. Odor €L44<Zr”

Was an 0il film or layer apparent?

s

Turbidity

e H

E.  CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:




P —

GROUND WATER SAMPLING FIELD LOG

~

sample Location (EY CKEEK  4M Frsiee &= Well No. MW-TB
Sampled By TAMES A, MeogE Date [0-4-8 Time _ /2 ¢ /6
Weather Cloppy Sampled with Bailer _ L~ Pump

WATER TABLE:

Well depth: Well elevation:

(below top of casing) G ft. (top of casing) ft.
Depth to water table: Y/ Water tzble elevation: ft.
(below top of casing) <&=F  ft.

Length of water column (LWC) LS5O ft.

Yolume of water in well:

A <

2" diameter wells = 0.163 x (LWC) = /3 gallons 31

4" diameter wells = 0.653 X (LWC) = gallons

6" diameter wells = 1,469 X (LWC) = gallons
PHYSICAL APPEARANCE AT START: )
Color BLACK Odor SulFr— Turbidity MG
Was an oil film or layer apparent? Lo
PREPARATION OF WELL FOR-SAMPLING:
Amount of water removed before sampling L2 GAL gallons.
Did well go dry? =S
PHYSICAL APPEARANCE DURING SAMPLING:

, 1

Color LPAY Odor Gkl Turbidity __MED,
Was an oil film or layer apparent? O
CONDUCTIVITY
pH
TEMPERATURE

WELL SAMPLING NOTES:




sy

GROUND WATER SAMPLING FIELD LOG
~
Sample Location [LEY - (HEEK " LM FSHEL 601 0EWeY No. M/~
sampled By  JAMES A, MGPE ‘Date [0 —£-86Time __ /'35
Weather

Clon DY _Sundy

A.  WATER TABLE:
Well depth:

Sampled with Bailer _ L~ Pump

Well elevation:

(below top of casing) j2.6  ft. (top of casing) ft.
Depth to water table: ' Water table elevation: fr.
{below top of casing) P22 ft. ‘2_5/ ' T
Length of water column (LKC) 40 joft.
Volume of water in well:
2" diameter wells = 0.163 x (LWC) = &/ €3  galions . o
4" diameter wells = 0.653 X {LWC) = gallons
6" diameter wells = 1.469 X (LWC) = gallions
B. PHYSICAL APPEARANCE AT START: 1 ‘
Color RLALY Odor  Sutfw,~ Turbidity  Hici
Was an oil film or layer apparent? '/‘\m
C. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling A U S g:cxﬂons. , OZ qonte=

Did well go dry? é YES
D. PHYSICAL APPEARANCE DURING SAMPLING:
Color Grack Odor

Sl Turbidity i

Was an ol film or layer apparent?

e

E. CONDUCTIVITY

4

F. pH

G.  TEMPERATURE

H. WELL SAMPLING NOTES:

WELE.  BAILED DEY

i

AL

KECHARLE f TWSEEN | 1T




s
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GROUND WATER SAMPLING FIELD LOG

~N

Sample Location [EY (BEEK - EM FRHEL Lu/0F Well No. /V}vh-g?
Sampled 8y _ _TAMES A . MeoE __ Date ___ /n-"7-88 Time G o>
Weather Clowps  Mis7 Sampled with Bailer __ <~ Pump

4

WATER TABLE:

Well depth: Well elevation:
(below top of casing) {57"7 ft. (top of casing) ft.
Depth to water table: Water table elevation: : ft.
(below top of casing) { - ft. I
Length of water column (LHC) A4 ft.
Yolume of water in well:
2" diameter wells = 0.163 x (LWC) = _ , 45 qallons /.54
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1,469 X (LWC) = gallons
PHYSICAL APPEARANCE AT START:
Color CLERE. Odor ‘ez Turbidity At
Was an oil film or layer apparent? AT
PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling 2 ow gél1ons.
Did well go dry? A
PHYSICAL APPEARANCE DURING SAMPLING:
Color  BPaws) Odor YEs Turbidity 4O
KWas an oil film or layer apparent? W)

CONDUCTIVITY

pH

TEMPERATURE

WELL SAMPLING NOTES:




P

e —

e s,

[

GROUND WATER SAMPLING FIELD LOG

~

Sample i.ocation a4 52555 i &M FISHEL GuIDE Well No. MM-‘?
Sampled By | TAmES 4. MocrE "Date /O =T1-88 Time /o'
Weather Ceondy st Sampled with Bailer _ ” Pump

A.  WATER TABLE:
Well depth: Well elevation:

(below top of casing) {5’: /Tt (top of casing) £i
Depth to water table: ' Water table elevation: fr.
(below top of casing) 4,3 . ft. -
Length of water column (LWC) 7Z ft.
Volume of water in well:
2" diameter wells = 0.163 x (LWC) = /e ‘D/‘? gallons 4 77
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X (LWC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color _ /VEAX Odor VL Turbidity <& g#7
Was an oil film or layer apparent? )37
C. PREPARATION OF WELL FOR SAMPLING: _
Amount of water removed before sampling AL g;ﬂlons.
Did well go dry? /-0
D.  PHYSICAL APPEARANCE DURING SAMPLING:
Color _ Bilow 0dor __ LEE Turbidity _ Sy veff 7
Was an oil film or layer apparent? Yo

E. CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:




P —

Sample Location

Sampled By __ TAMES A Mopgc  Date __ )y - -E8Time 1/ foc
Weather (lonls "Sampled with Bailer _ ° Pump
A.  WATER TABLE:
Well depth: Well elevation:
(below top of casing) {578 ft. (top of casing) ft.
Depth to water table: ' Water table elevation: ft.
(below top of casing) 72/  ft.
Length of water column (LWC) 4.5 ft.
Volume of water in well:
2" diameter wells = 0.163 x (LWC) = L 9L galions 2.56
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X (LWC) = galions
B.  PHYSICAL APPEARANCE AT START:
Color (VEAF. Odor 7ES Turbidity _S¢r&/?/”
Was an 01 film or layer apparent? A
C. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling S gallons.
Did well go dry? f s
D. PHYSICAL APPEARANCE DURING SAMPLING:
Color (ol Odor e < Turbidity S//647
Was an o1 film or layer apparent? AL
E. CONDUCTIVITY
F. pH
G. TEMPERATURE
H. WELL SAMPLING NOTES:

GROUND WATER SAMPLING FIELD LOG

N

(EY (PEEC LM PIHEE LE Vel No. _ M) —Jo
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GROUND WATER SAMPLING FIELD LOG

~

Sample Location LEY ﬁkﬁﬁfﬁ: | LM FSHEP Lo Well No. }4&0—-//
/

Sampied By JAMES A MOOEE ‘Date /6 -"7-58 Time (213 s

Weather ZMCMH?7’ Sampled with Bailer _ .~ Pump

WATER TABLE:

Well depth: - Well elevation:
(below top of casing) /5, 2D #t. (top of casing)
Depth to water table: ' Water table elevation:
(below top of casing) 7 £ ft.

Length of water column (LWC) /5.9 ft.

Volume of water in well:

2" diameter wells
4" diameter wells
6" diameter wells

gallons
gallons

nou o
[l ow I an ]
£ T
h
(Ve N FL IS
> d X
-
—
X
[
g
Bouwon

PHYSICAL APPEARANCE AT START:
Color LLET. Odor LS Turbidity  £&8°

/, 77  gallons 5.3

Was an o1l Tilm or layer apparent? L0

PREPARATION OF WELL FOR SAMPLING:

Amount of water removed before sampling ;ﬁfﬁﬁ; gé?1ons.
Did well go dry? Mo

PHYSICAL APPEARANCE DURING SAMPLING:
Color [PH0) ot 0dor s Turbidity Ao

Was an oil film or layer apparent? %3

CONDUCTIVITY

pH

TEMPERATURE

WELL SAMPLING NOQTES:




LRm—

GROUND WATER SAMPLING FIELD LOG

~

sample Location _LEY (HEEK Lot AHEE Guds Vel No.  Mu/— /2.
/ .

Sampled By TAMES 4 MHooer ‘Date /O - )=55 Time /434

Weather oDy Sampled with Bailer " Pump

A.  WATER TABLE:

Well depth: Well elevation:

(below top of casing) _ /43 +t. (top of casing) ft,
Depth to water table: ' Water table elevation: ft.
(below top of casing) 7. 2 ft. -
Length of water column (LWC) A ft.
Yolume of water in well:
2" diameter wells = 0.163 x (LWC) = [ 15" gallons 3772
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X (LWC) = gallons
B. PHYSICAL APPEARANCE AT START: - >
Color ClEnL Odor it Turbidity S
Was an 011 film or layer apparent? Ao
C. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling j?,ér gé]lons.
Did well go dry? Mo
D.  PHYSICAL APPEARANCE DURING SAMPLING:
Color B 0dor  JF% Turbidi ty iz
Was an 011 film or layer apparent? A O

E. CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:




GROUND WATER SAMPLING FIELD LOG

~

Sample Location [EY". (#EEY }44/ﬂ7f%QZAEEf CLE W\l No.  fin/— /3
Sampled By TamEs A4, SO E ‘Date Jo -7 =86 Time 2 o
Weather 214 3_j24n> Sampled with Bailer 7 Pump

A.  WATER TABLE:

Well depth: i Well elevation:
(below top of casing) /7.6 ft, (top of casing)

Depth to water table: '
(below top of casing) /0«3 . ft.

Length of water column (LWC) 4,8 ft.
Yolume of water in well:

—h
rt

Water table elevation: ft.

2" diameter wells
4" diameter wells
6" diameter wells

L/ gallons 7.S2-
gallons
gallons

n ot on
— OO
d= O
h T h
(o NN FY)
el o4
———
—
=
L]
St
wounn

B.  PHYSICAL APPEARANCE AT START:
Color (LGN Odor LEE Turbidity ~o

Was an 0il film or layer apparent? o

C.  PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling 53;5/ gallons.
Did well go dry? AMa

D. PHYSICAL APPEARANCE DURING SAMPLING:
Color 1] Odor VA Turbidity A

Was an oil film or layer apparent? MNE

E. CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:
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GROUND WATER SAMPLING FIELD LOG

Sample Location /F% (’M, LM _FSHEE  EuiDET . Well No. _Mr~]
sampled BY “THNES 4. MolE Date 4/%"7’ Time j2/e= PN

77
Weather LlopndTl Sampled with Bailer __ 1/ pymp
A.  WATER TABLE:
Well depth: ‘ Well elevation:
(below top of casing) _]3,6 ft. (top of casing) ft.
Depth to water table: Water table elevation: ft.
(below top of cas{ng) .92 ft, >
Length of water column (LWC) 5. 58 ft.
Volume of water in well: oo

diameter wells
Y diameter wells
6" diameter wells

B.  PHYSICAL APPEARANCE AT START:

wcg = /677 gallons 3.2

= gallons
WC) = gallons

nun
Lol & o |
= O 4
o1 Oh
O G
>C X
AT p— —
—rrr
X
lg]

Cotor (LfAz_ Odor Y Turbidity oA
Was an 011 film or Tayer apparent? D

C.  PREPARATION OF WELL FOR SAMPLING: - - - -
Amount of water removed before sampling 35 galions.
Did well go dry? O

D. PHYSICAL APPEARANCE DURING SAMPLING: _
Color  “Tan . Odor (AE Turbidity HE'D
Was an oil film or layer apparent? U

E.  CONDUCTIVITY

F. pH

G.  TEMPERATURE

H.  WELL SAMPLING NOTES:




GROUND WATER SAMPLING FIELD LOG

Sample Location L£Y CEEEY &M Ficjer (Ciype Well No. Mw-2o
i .
Sampled By _ "TAMEs A, Mooks Date 4-/57—8'1 Time ./f:ﬁo A

Weather : C’(.oxpf,/ Sampied with Bailer v~ Pump
A.  WATER TABLE:
Well depth: Well elevation:
{below top of casing) J2.0  ft. {top of casing) ft.
Depth to water table: Water table elevation: ft.
(below top of casing) 5.728 ft.
Length of water column (LWC) 6.2 ft.
Volume of water in well: o
2" diameter wells = 0.163 x (LNCZ * AeX gallons 3=
4" diameter wells = 0.653 X (LWC) = gallons -
6" diameter wells = 1.469 X (LWC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color (LéEne Odor Mg Turbidity __ (19
Has an oil film or layer apparent? Jo
C. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling 35" gallons.
Did well go dry? NO
D.  PHYSICAL APPEARANCE DURING SAMPLING: .
Color T Odor Nowe™ Turbidity MeED

Was an 011 film or layer apparent? A

E. CONDUCTIVITY

F. pH

G. TEMPERATURE

H.  WELL SAMPLING NOTES:




ST —

Sample Location /£ /ngz L EsHER LoD

GROUND WATER SAMPLING FIELD LOG

Well No.

Sampled By _ “TamEz 4. Mosd=—  Date 4;/57‘@6 Time

Weather S oy

o ™ m

WATER TABLE:

/-3

D144 A

4
Sampled with Bailer L7 Pump

?gl}ogeggg of casing) g ft. ‘({19-.;; gle‘é:gggi ft.
Depth to water table: Water table elevation: ft.
(below top of casing) &o £,
Length of water column (LWC) L4
Volume of water in well: >
diameter wells = 0.163 x (Lwc; =_ .88  qallons 2.4

4% diameter wells = 0.653 X (LWC) = gallons

6" diameter wells = 1,469 X (LWC) = gallons
PHYSICAL APPEARANCE AT START:
Color QAR Odor SULEAR Turbidity oty
Was an 011 film or layer apparent? A
PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling 3.0 gallons.
Did well go dry? No
PHYSICAL APPEARANCE DURING SAMPLING: ‘
Color - GrAY Oder St FUR Turbidity 7%7y
Was an oil film or layer a/pparent? A

CONDUCTIVITY

pH

TEMPERATURE

WELL SAMPLING NOTES:




[
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GROUND WATER SAMPLING FIELD LOG

Sample Location JEY (o pM  Folee  Caide Well No. _ My — 4

/ o . .
sampled By TAVIES 4. MeEE | Wate __4/5759  Tine _ 843 4w
Heather - CBOnNT Sampled with Bailer l/Pump
A. WATER TABLE:

Well depth: ) Well elevation:
(below top of casing) /[,f ft. (top of casing) ft.
Depth to water table: Water table elevation: ft.
(below top of casing) 4 .62 ¢,
Length of water column (LWC) 725 ft.
Volume of water in well: S K _
diameter wells = 0.163 x (Lwc; . /1€ qations 357
4" diameter wells = 0.653 X (LWC) = gallons ‘
6" diameter wells = 1.469 X (LWC) = gallons
B. PHYSICAL APPEARANCE AT START:
Color Aieae Odor  SuLVERT Turbidity 2728
Was an oil film or layer apparent? AJO
C. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling A6 gallons.
0id well go dry? 44
D. PHYSICAL APPEARANCE DURING SAMPLING: ‘
Color A [ Geps Odor SULVEN T~ Turbidity  AED
. .
Was an 0il film or layer apparent? AD
E. CONDUCTIVITY
F. pH
G. TEMPERATURE
H. WELL SAMPLING NOTES:




R,
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GROUND WATER SAMPLING FIELD LOG

Sample Location [&v 0?55(/ 61 JisrER  GUDE . Well No.  Mid~ A
Sampled By TPINET A, MoZET _ Wate /9 Tine [ 35 P
Weather - Cleouow Sampled with Bailer _ i Pump

A.  WATER TABLE:
Well depth: Well elevation:
{(below top of casing) /2.2 tt. (top of casing) ft.

Depth to water table: Water table elevation: ft.
(below top of casing) %49 ¢,

Length of water column (LWC) &7/ ft.
Volume of water in well: i
[/ O7  qatlons 3-29

gallons
gallons

diameter wells
4" diameter wells
6" diameter wells

B.  PHYSICAL APPEARANCE AT START:
Color Eusy Odor AD Turbidity Lot

nunn
— 00
= O e
o
O W
3¢ >< 3¢
Py gy,
=~ r—er-
x
(o]
g
" M

Was an 011 film or layer apparent? LA

C. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling <0
Did well go dry? AD

D. PHYSICAL APPEARANCE DURING SAMPLING:

Color LusT Odor SO Turbidity JMED
Was an 011 film or layer apparent? MR

CORDUCTIVITY

gallons.

pH
TEMPERATURE

[ n m
* - L]

H.  WELL SAMPLING NOTES:




R

sample Location [EV CRk.  gmM  Eipme LoD Well o

Sampled By “TAMES A, Meopes Date 4/#/6‘? Time
Weather . Clonpdy

Gy

GROUND WATER SAMPLING FIELD LOG

MoT 6

1! vo pm

Samplied wath Bailer _ ¢~ Pump

WATER TABLE:

Well depth: Well elevation:
(below top of casing) _Z20.0 ft. {top of casing)

Depth to water table: _
(below top of casing) 7.57 g4,

Length of water column (LWC) i}-cicf ft. _
Volume of water in well: >

@::Hfameter wells
4" diameter wells
6" diameter wells

PHYSICAL APPEARANCE AT START:

Water table elevation:

gallons
gallons
gallons

nnan
s—-OO
-l'-‘bO“H-'
o U On
D e
>4 €
S Ty ey,
l"'l"_l"""
E A
o0
-_.vw
]
-.k'

ft.
ft.

&K

Color Geay Odor S L ERRZ Turbidity  ATFR

Was an 0i1 film or Jayer apparent? AA

PREPARATION OF WELL FOR SAMPLING:

Amount of water removed before sampling 1.0
Did well go dry? MG

PHYSICAL APPEARANCE DURING SAMPLING:

gallons.

Color Cery Jusee odor Sul Fse.  Turbidity }4/4#5—

Was an o1l film 6; layer apparent? A

CONDUCTIVITY

pH

TEMPERATURE

WELL SAMPLING NOTES:




S, .

[

GROUND WATER SAMPLING FIELD LOG

Sample Location [JFEY PPz  apl Frcthe? 6AIDE . Mell No.  Musr- 74
i -

sempled By _IAMES A, MppE | Date _ /575 Tive 95

Weather Cronpy Sampled with Bailer _ " pump

A.  WATER TABLE:
Well depth:

(below top of casing)} Z[O ft. ?i;; §le§§§§§25 ft.
Depth to water table: _ Water table elevation: ft.
(below top of casing) /¢ +¢. R
Length of water column (LWC) /4 &4 ft.
Yolume of water in well: oy
2f diameter wells = 0,163 x (LNC} = __ /Il qattons 3.3F
Y diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X (LWC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color oLenae. Odor MoNE” Turbidity  fea3
Has an 011 film or layer apparent? AN
C.  PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling Eié;—# gallons.
Did well go dry? MO
D. PHYSICAL APPEARANCE DURING SAMPLING:
Color A feesr  Odor _ SuciyimoT  Turbidity MED
Was an 01l film or layer apparent? AT

E. CONDUCTIVITY

pH

«or ™M

TEMPERATURE

H. WELL SAMPLING NOTES:
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GROUND WATER SAMPLING FIELD LOG

Sample Location /v CRZEK &1 EISHer Empi™ Well No. MW-9R
Sampled By _TAMES A,  MopoE  Date </ [z7 Tine G465 g
Weather . Sumwr Sampled with Bailer -t~ Pump

A.  WATER TABLE:
Well depth: Well elevation:
(below top of casing) //nf)f ft. (top of casing) ft.
Depth to water table: Water table elevation: ft.

(below top of casing) __ 4.0 ft.

Length of water column (LWC) - £5.713 ft.

Volume of water in well: >
@diameter wells = 0.163 x (LKC) = a3 gallons 28
4" diameter wells = 0.653 X (LWC) = galions
6" diameter wells = 1,469 X (LWC) = 9allons

B. PHYSICAL APPEARANCE AT START:
Color CLEgr. Oder rove Turbidity 7 o)
Was an oil film or layer apparent? Al

C.  PREPARATION OF WELL FOR SAMPLING:

Amount of water removed before sampling =0
Did well go dry? RO

gallions.

D.  PHYSICAL APPEARANCE DURING SAMPLING:

Color WLy, __ Odor Nowks~ Turbidity __ Mep
Was an oil film or ldyer apparent? e

CONDUCTIVITY

pH

TEMPERATURE

x (3] ] m
- - * .

WELL SAMPLING NOTES:




GROUND WATER SAMPLING FIELD LOG

Sample Location /S A@=c N1, ESiize L= Well No. Mi/- M.
Sempled By THMER 4 Monps™  bate 4 /5749 Time

LS /O30 am
Weather Suriwy Sampled with Baijer L Pump
A, WATER TABLE:
Well depth: Well elevation:
(below top of casing) _ [2.{ ft. (top of casing) ft.
Depth to water table: - Water table elevation: ft.
(below top of casing) 133 ¢,
Length of water column (LWC) 5720 ft.

Volume of water in well:
@ diameter wells

h

-/
&S gallons = 57

= 0.163 x (Lwc; s
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.469 X {LKC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color Lt Odor SULEWT Turbidity Lo
Was an oi1 film or layer apparent? N6
C.  PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling 3.4 gallons.
Did well go dry? A6
D. PHYSICAL APPEARANCE DURING SAMPLING: _
Color CRAY Odor SalLrFuwil Turbidity MeED

Was an oil film or layer apparent? AN
E. CONDUCTIVITY

pH

[ ] -
* -

TEMPERATURE

H.  WELL SAMPLING NOTES:




U

GROUND WATER SAMPLING FIELD LOG

Sample Location /E"/K‘f/:EK; 6L FEHER Guios—  Well Yo, M) - &
sampled By _[AMex A Mool Date 41/{-/86; Time 2P 20 A
Weather . Qo Sampled with Bailer 1~ Pump

A.  WATER TABLE:
Well depth:

(below top of casing) 5.7 ft. ?il; glez::}ggi ft.
Depth to water table: ‘ Water table elevation: ft.
(below top of casing) £ L) ft. -
Length of water column (LWC) ALK ft.
Volume of water in well: >
@diamm wells = 0,163 x (LWC) = __ /.47 gallons 4.4
- diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1,469 X (LWC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color Qe Odor rO Turbidity  {eaad
¥as an 0i1 film or layer apparent? Ao
C.  PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling 6;23 gallons.
Did well go dry? Alo
D.  PHYSICAL APPEARANCE DURING SAMPLING: _
Color " BRops Odor f o Turbidity /%ﬁélf“
Was an 01l film or layer apparent? Alﬁ

E.  CONDUCTIVITY

F. pH

G. TEMPERATURE

H.  WELL SAMPLING NOTES:




e —
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GROUND WATER SAMPLING FIELD LOG

Sample Location /£%° Ué[?'z G011 FSAER. Guiy= Well No. M) -
Sampled By _ JAMES 4, Moo~ Date /855 Tine J): 35" gon
. Weather . EA Sampled wwth Bailer L/’ﬁump

A.  WATER TABLE:
dell depth:

Well elevation:
(below top of casing) N;:f ft. (top of casing) ft.
Depth to water table: Water table elevation: ft.
(below top of casing) [ 7¢  ft.
Length of water column (LWC) ] ‘75;4‘ ft.
Yolume of water in well: N o
' diameter wells = 0.163 x (Lwc; . </ _qaltons b5
4" diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1,469 X (LWC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color CLEnD. Odar <Yy Rl Turbidity { i
Has an oil1 film or layer apparent? Ao
C.  PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling T o gallons.
Did well go dry? KNG
D. PHYSICAL APPEARANCE DURING SAMPLING: }
Color _ CPAY Odor SULEAR. Turbidity _ fhg i
Was an 0il film or layer apparent? JUz

£. CONDUCTIVITY

pH

Gy ™™

TEMPERATURE

H. WELL SAMPLING NOTES:




GROUND WATER SAMPLING FIELD L0G

Sample Location /=t~ CREEK. . £M FISHER Litns well No.  Mu-/0>
F4
Sempled By TAMES 4. [MoofE~  bate 4 /[dlse

o

Weather P

Gy MM m

7
Sampled with Bailer [ Pump

WATER TABLE:

Well depth: Well elevation:
(below top of casing) /570 ft. (top of casing)

ft.
Depth to water table: ] Water table elevation: ft.
(below top of casing) G:0'7  ft.

Length of water column (LWC) E.93 ft.
Volume of water in well: "

2" diameter wells LA5 gallons <4 3¢
4" diameter wells gallons

6" diameter wells gallons

PHYSICAL APPEARANCE AT START:
Color /1A Odor Turbidity {

S
LI ]

B i n
= O D
& & &
[T SV # ]
< e X
Py o T
e
E K. X
OO

S
H

-E
Co

Was an 01l film or layer apparent? IAJD

PREPARATION OF WELL FOR SAMPLING:

Amount of water removed before sampling Ao

galions.
Did well go dry? AO

PHYSICAL APPEARANCE DURING SAMPLING:
Color _ "7mwy Odor po Turbidity (16
Was an oil film or layer apparent? AL

CONDUCTIVITY

pH

TEMPERATURE

WELL SAMPLING NOTES:




GROUND WATER SAMPLING FIELD LOG

Sample tocation (EY CPEEr G FISHER GUIDE Well No. MaJ -}
Sampled By __ TAMES 4. MLUEI_ Date _<f /BT Time _jp ms g

Weather Lon Sampled with Bailer _ 17 Pump
A.  WATER TABLE:
/53 20
Well depth: Well e]evat‘!on:
(below top of casing) _@ f1. (top of casing) ft.
Depth to water table: Water table elevation: ft.
(below top of casing) 2,99 ¥,

Length of water column (LWC) /2 2L ft.
Volume of water in well:

[.99  gallons {99

"/diameter wells = 0.163 x (LWC) =
- diameter wells = 0.653 X (LWC) = gallons
6" diameter wells = 1.468 X (LWC) = gallons
B.  PHYSICAL APPEARANCE AT START:
Color (L E32 Odor b Turbidity fow/
Was an 011 film or layer apparent? J &/
cC. PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling b O gallons,
Did well go dry? Ao
D. PHYSICAL APPEARANCE DURING SAMPLING: ,
Color i) 0dor MO Turbidity AED
Was an oil film or layer apparent? Ao

E. . CONDUCTIVITY

F. pH

G. TEMPERATURE

H.  WELL SAMPLING NOTES:




GROUND WATER SAMPLING FIELD LOG

Sample Location LAY CEEEK, &M FISHEE GUIDEYel1 No. Mol -z
Sampled By SAMER A MONeE Date 4—/‘}/99 Time __ 9. 25 A
Weather : ﬁ-@/‘td Sampled with Bailer 1/ Pump

A.  WATER TABLE:

Well depth: . Well elevation:
{(below top of casing) I@'ﬁbft (top of casing) fi.
Depth to water table: ) Water table elevation: ft.
(below top of casing) /0. /9 ¢,
Length of water column (LWC) 5 677 ft.
Volume of water in well: b
d J

2%/diameter wells = 0.163 x (Lwc; = 1, - gallons -2

4" diameter wells = 0.653 X (LWC) = gallons

6" diameter wells = 1,469 X (LWC) = gallons

B. PHYSICAL APPEARANCE AT START:
Color Lirs7T Odor o Turbidity LD

Was an oi1 film or layer apparent? rO

C.  PREPARATION OF WELL FOR SAMPLING:

_-/"
Amount of water removed before sampling 4.5
Did well go dry? Ao

gallons.

D.  PHYSICAL APPEARANCE DURING SAMPLING: |
Color __ RiZaced /78m  Odor " Turbidity MED

Was an 01l film or layer apparent? ;O
CONDUCTIVITY

pH

Gr ™M m

TEMPERATURE

H.  WELL SAMPLING NOTES:




//...\

GROUND WATER SAMPLING FIELD LOG

Sample Location _LEY (CPEEY . (M

SYEACHSET Well No. Mw ~ /3.

7 7

Sampied By JANES A M= Date f/éi/ﬁf? Time B 50 Am
) f

Weather - B4 Sampled with Bailer _ " pump

A.  WATER TABLE:
. 124
Well depth:

(below top of casing) _£FF= ¢4,

Depth to water table:

Well e1evatjon:
(top of casing) ft.

— Water table elevation: ft.
(below top of casing) 5,03 ¢,
—2:03 ~7.5%

Length of water column (LWC) 250 ft.
Yolume of water in well: /.53 . ‘7

@ diameter wells = 0.163 x (Lwc; = =>4 gallons :

4" diameter wells = 0.653 X (LWC) = gallons

6" diameter wells = 1.469.X {(LWC) = gallons

B. PHYSICAL APPEARANCE AT START:
Color CLED? ' Odor A

Turbidity (e

Was an 011 film or layer apparent?

AO

C.  PREPARATION OF WELL FOR SAMPLING:

Amount of water removed before sampling
Did well go dry? AO

D. PHYSICAL APPEARANCE DURING SAMPLING:
Color Cimar Odor O

4§

9allons.

Turbidity LopD

Was an oil film or layer apparent?

AS

E. CONDUCTIVITY

F. pH

G. TEMPERATURE

H. WELL SAMPLING NOTES:




GROUND WATER SAMPLING FiRrD LOG

o CRG
Sample Location _/ o, Lropk &M _Thland RihesGude Hell Ne. P |

Sampled By _ Doler | orelio pate 3[3%2  Time /)
Weathe ooy Licll Ran Sampied with Bailer ¢ Pump
A. WATER TABLE:
Hell depth: ' Well elavation:
(below top of casing) _12.3\  ft. (top of casing) fe.
Depth t5 water table: Water tzble elavation: - fr.
(balow top of casing) Q.10 . L.
Length of water colum (LHC) 3.44 ft.
Yolume of water in well:
2" diamater wells = 0.163 x (LUC) = .<77 gallons 1,73
4" diamater wells = 0.653 X (LUC) = gallons
6" diamefar wells = 1.469 £ (LUC) = qallons
B. PHYSICAL APPEARANCE AT START:
Coler _Locnt Ro.f Odor __Siicht so/fue  Turbidity wmed.
Was an oil f{lm or layer apparent? Vo -
C. PREPARATION QOF WELL FOR SAMPLING:
Amount of water removed before sampiing J gallons.
Did well go dry? ves
D. PHYSICAL APPEARANCE DURING SAMPLING:
Calor _ /Ff Brown Odor vonje Turbidity wod
Was an 0i1 f{lm or layer apparent? Mo
E. CONDUCTIVITY ____ 1220
F. pfi 4.5
G. TEMPERATURE bJ " F
H. WELL SAMPLING NOTES:

Sheled o\ o b V495 on T/aslgr




SRULUND WATER SAIMPLING rFiiril LUG

O

Sample Lccat'x'qn LEy (reck &M _Twnland B f;-u‘ée He!'l Ne. —MW—E
Sampled By Dﬁ x-ﬁ«'* L owre e Date !ﬁ{/@z Time /43S
Weathef (Uoody , Locft Ran sampled with Bailer X Pum
A. WATER TABLE:
Well depth: Weil elevation:
(below top of casing) t. (top of casing) ft.
Dapth td water tapla: : Watar tzble elevation: fr..
(balow top of casing) . ft. -
Length of water column (LWC) ft.
Volume of water in well:
2" diameter walls = 0.163 x (LWC) = gallons
4" diameter wells = 0.553 X (LWC) = qallons
6" diameter wells = 1.463 X (LNC) = gallons

B. PHYSICAL APPEARANCE AT START:

Color _ Dark o~ Qdor ___sun o Turbidity _ /4.1

Was an 611 f{lm or layer apparent? o

C. PREPARATION QF WELL FOR SAMPLING:
Amount of watar removed befors sampling gallons.
Bid well go dry? /125,

0. PHYSICAL APPEARANCE DURING SAMPLING:
Color _Lf af 0dor Mo e Turbidity e d

Was an 0il f{im or layer apparent? vy

E. CONDUCTIVITY __ 275¢
F. pH _(.3

G. TEMPERATURE _ (0.

H. WELL SAMPLING NOTES:

q‘qmpfec‘ twtfl o 435 on ‘7./-7 4157




AN WM Ll W Ldd it L il ket e

| R

Sample Location =, fee G Tnland Frh Gude Well Na. ;w-g
Sampled By _ Deole~ L opelle Date 3|34z Time /330
Weather (Yoody Locll Rasn Sampled with Bailer x  Pup
A. WATER TABLE:

Well depth: ' Well elavation:

(beiow top aof casing) 12.37 e, (top of casing) ft.

Dapth 8 water tablas Water tzble elavation: | ft..

(beiow top of casing) 8.9v . ft. -

Length of water colum (LWC) 3.4 ft.

€.

0.

E.
F.
G.
H.

Yoiume of water in well:
2" diamster wells = 0.163 x {LWC) = .544 galions V.6

4" diamater waeils = 0.653 X (LWC) = qallons

6™ diamefer wells = 1.463 X (LUC) = galions
PHYSICAL APPEARANCE AT START:
Color UD.ack Fve.s _.R,-‘;-“_ Odor 6"‘21 A Turhidity Hic\y
Was an oi1 f{lim or layer apparent? NG -
PREPARATION OF WELL FOR SAMPLING:
Amount of water removed befors sampling 179 gallons.

Did well go dry? __ %<
PHYSICAL APPEARANCE DURING SAMPLING:

Color LF B Odor Wory £ Turbidity med.
Was an 0il f{im or layer apparent? Mo

CONDUCTIVITY 3ckc

Gl

TEAPERATURE e "¢

WELL SAMPLING NOTES:
Sompled ol ab 224 o~ 7/34lcz

‘R‘\‘h(\ .‘Du |,¢_;'$‘.g Tle.V\




GIMULLUIL Mahd 630 SHMeU LLiiE 1oLl - lelddd
B T T T

- ORG
Sample Loczticn AEy Creg 6M TToland FihrGude Well No. ¥heo. 3
Sampled By _ Dele~  Lorello Date 715492 Time J45/<
Weather (/.. 4, Lichl Rann Sampied with Bailer < Pum _
A. WATER TABLE:
Weil depth: ' Weil elavation:
(below tap of casinmg) .12  f. (top of casing) ft.
Dapth t0 water tahlas Water tzble elavation: - fr..
(below top of casing) (.9¢ . ft. N
Length of water columm (LWC) S¢t L.
Volume of water in well: -
2" dfamater wells = 0.163 x (LWC) = K qallons 2.7/
4% diameter wells = 0.553 X (L¥C) = callons
6" diamefer wells = 1.469 £ (LUC) = gallons
B.  PHYSICAL APPEARANCE AT START: |
Colar Riack Qdor SIS Ane, Turbidity \-\nr\_\—\
Was an 011 f{1m or layer apparent? e X
C. PREPARATION OF WELL FOR SAMPLING:
Amount of water remsved before sampling 2 gallans.
Did well go dry? o
0. PHYSICAL APPEARANCE OURING SAMPLING:
Caior Licht  Black /oy Qdar cragnic Turbidity Mg b
Was an ail {1z ar layer apparent? Lo
E. CORODUCTIVITY 230

F. pi 4.7
G. TE{PERATURE (2° ¢

H. WELL SAMPLING NOTES:
Well Sempl) o j5/5 om 7 /24557




GROUND WATER SAMPLING FIELD LOG

Sample Location _&m Lisher £, de Ley Creek Well Mo. _muw-¢

Sampled By _Peler foretbc Date _9//4/92 Time /.5
Weather Sunny  70° Sampled with Bailer _ X Purp _

A. WATER TABLE:

Hell depth: ' Weil elevation:
(below top of casing) _u.o¢  f. (top of casing) ft.
Dapth t0 water tabla: Watar table elevation: ft..
(below top of casing) (0. 45 . ft. :
Length of water colum (LWC) 9. b1 ft.
Yolume of water in well:
3" dfameter wells = 0.163 x (LWC) = 1,39 gallons 4-5
47 diamater wells = 0.533 X (LUC) = . gallons
6" diametar wells = 1.463 X (LWC) = gallons
8. PHYSICAL APPEARANCE AT START:
Colar Bfrc k. Odor _orana g Turbidity __ 4o b
Was an o1 f{1m or layer apparent? i
C. PREPARATION QF WELL FOR SAMPLING:
Amount of water remgved before sampiing 4.5 gallons.

0fd well go dry? 0
0. PHYSICAL APPEARANCE DURING SAMPLING:

Color  Dark argy Qdor  Slshl Qﬁgm.t Turbidity  Hegl

Was an o1l fﬂmjor layer apparent? o
E. CONDUCTIVITY 765
F. pH %8

G. THPERATURE 62° r

H. WELL SAMPLING NOTES:
SAmoled wvell AL (621 on ‘T/:?/fra.

Took g, w5 N\

-—MQMLMH ey b L,U#J'e.v‘\hf\—L-T‘-“"'BiNj
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Sample Location LEy Cregk GM Tunland FiheCude Well No. s - 7 R
- A
Sampled By _ Deole  Lorelle Date 7|55z  Time /3o

Weather (‘/GUJF.‘, Light Ragn Sampled with Bailer < Pury

A.

c.

E.
F.
G.
H.

WATER TABLE:

¥ell depth: ' Well elevation:
(below top of casing) \.g4  ft. (top of casing) ft.

Depth 0 water table: Water tzhle elevation: | ft..
(bzlow top of casing) 7.42 . ft. -

Langth of water eslumn (LWC) A 43 ft.
Volume of water in well:

2" diamater wells = 0.163 x (LWC) = + 72 gallons A1 G
47 diamater wells = 0.553 X (LuC) = qallons
6" diametar wells = 1.463 X (LUC) = gallons

PHYSICAL APPEARANCE AT START:

Coleor A:w L Brewa Odor (}n%m—..-ic Turbidity \-Lz: \
Was an 011 f{lm or layer apparant? F= _Mowe

PREPARATION OF WELL FOR SAMPLING:
Amount of watar remgved befors sampiing 2.5 gallons.
0id well go dry? __ o |

PHYSICAL APPEARANCE DURING SAMPLING:
Color L7 grey Odor o/t Turbidity mwd.
Was an 011 f{Im or layer apparent? 28]

CONDUCTIVITY R040
pH 123
TEMPERATURE Ga°r

WELL SAMPLING NOTES:
Samoled  well o* {330 on 7/3¢ /92
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GnUUND WATER SAMPLING FiELQ (UG
e e

L s
Sampie Location = fee G T nland Frh Gude Hall No. j:'&ou-m:*
- Jal
Sampled 8y _ Peler Lorello Date lg Y4z Time _ /3-o

Weathef (/o .dy Licht Rann Sampled with Bailar X Pup_
A. WATER TABLE:
Well depth: ' Well elavation:
(beiow top of gasingJ 1252 fE. (top aof casing) ft.
Dapth t0 water tahle: Water tabie aelevation: ft..
(below top of easing) _ 1o . ft. -
Length of water colum (LWC) .80 ft.

C.

0.

E.
F.
G.
H.

Yolume of water in well:
2" diametar wells = 0.163 x (LWC) = .(32 gallons 1.8¢

47 diameter weils = 0.533 X (LUC) = aallons

6" diametfer walls = 1.468 X (LWC) = qallens
PHYSICAL APPEARANCE AT START:
Color E&\ cle Qddor G rvinm'g Turbidity Ht’c\‘k
Was an ¢i1 f11m or layer apparent? o .
PREPARATION OF WELL FOR SAMPLING: |
Amount of water remyved hefors sampling 2 gallons.

Did well go dry? wo
PHYSICAL APPEARANCE DURING SAMPLING:

Color _ L7 Boun Qdor _ wune Turbidity  smod.
Was an 01l f{im or layer apparent? AO

CONDUCTIVITY 2228

pH /1.5

TEIPERATURE L3 0%

WELL SAMPLING NOTES:
Sdgaoled  tuell o i33c on Dldliz




JUSRI——

Sampie Location =
Sampled By E}gr‘- Loretles
Weather C[Q,g‘y- Q‘;LL Rain

A.

C.

0.

E.

G.
H.

GGG Wl LI oW Ll st 1 Clkd labdbid

rop & T land R @ucéeﬂéllﬂc. Mg - &
Date 3 [4dv2  Tima

Saopied with Bailer < Puzy |

WATER TABLE:
Well depth: ' Well elevation:
(belgw top of casing) 1697 *. (top of casing) ft.

Depth t8 watar table:
(below top of casing) g . ft.

Length of water colum (LWC) 761 .

Volume of water in well:
2" diameter wells = 0.163 x (LWG) =

Water table elavatign: -

S —————"
)

..

4° diamster wells = 0,653 X (LUC) =

L2 gallons 2.7
qallons

6" diameter wells = 1.463 X (LUC) =

gallons

PHYSICAL APPEARANCE AT START:
Clar L Ff Brown Odor Alorve

Has an oi1 f{1m or layer apparant? e

Turbidity _ mcd.

PREPARATION OF WELL FOR SAMPLING:
Amount of water remsved befora sampling

4 qallons.

Bid well go dry? ro
PHYSICAL APPEARANCE DURING SAMPLING:

Turbidity Loeo

Calor Clear Odar e e
Was an 0il1 f{Im or layer apparent? VO
CONDUCTIVITY _ 13ss

pi 2.5

TEMPERATURE __ 58 1°¢

WELL SAMPLING NOTES:
W Had  Blagd  Reobs o V.

Shamaled e\ ok Qe Awm o 24l
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wrhbttid Sk FTHD ) b ® e vt bmas SN 1 a dmspmemie i b

Sample Location LEy Cregk 6M Toland AiheGude Well Na. Miar- q

Sampled By —Dﬁ_&w Locedle Date 7 |3/52 Time __// o5
Weathef (V.o Light Radn Sampled with Bailer ¢ Pup
A. HWATER TABLE:
Well depth: ' Hell elevation:
(below top of casing) /(. &/  f-. (top of casing) ft.
Danth 8 watar tahle: Watar tzhle alavation: - fr..
(below top of casing) 2.3/ . ft.
Length of watar columm (LWC) 4.5 ft.

c.

uﬁ

E.
F.
G.
H.

Volume of water in well:
2" diameter wells = 0.163 x (LWC) = 226 qallons 7.09

4% diameter wails = 0.553 X (LWC) = gallons

6" diamefer wells = 1.469 £ (LWC) = gallons
PHYSICAL APPEARANCE AT START:
CDIOP b&_f-é ‘-.'—rg .# Odm‘ dﬁ th\g Tﬂr‘bfdity HI‘CL\I\
Has an 011 f{1m or layer apparent? EE (Vo -
PREPARATION OF MELL FOR SAMPLING:
Amount of water remgved before sampiing 7.5 gallons.

Did well go dry? __  n0o

PHYSICAL APPEARANCE DURING SAMPLING: :
Color _Lizht Borwn  Qdor Sleght ersanc  Turbidity med

Was ar 0il1 f{Im or layer apparent? o
CORDUCTIVITY %20
pH 7.3

TEAPERATURE 54, °F

WELL SAMPLING NOTES:
Sampied well ok |\ios sn 7/24/57
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Sample Location [z, (rok GM Toland KiheGude Well Ho. Mo - 1O

Sampled By —Dg\fw L oredlo Date 1!—5;1"(2 Time /7 5~
Weathat C@u” Licht Rann Sampled with Bailer < Purp
A. WATER TABLE:
Hell depth: ' Well elavation:
(below top of casing) /¢.75 f&. (top of casing) ft.
Depth td water table: Water tzhie alevation: - ft..
(beiow top of casing) G5 . ft. I
Length of water colum (LWC) [0.04 ft.

C.

0.

E.

G.
H.

Voiume of water in well:

2" diameter weils = 0.163 x (LWC) = [ L3 qallons <.
47 diametar weils = 0.553 X (LUC) = gallons

6" diameter weils = 1,463 X (LWC) = qallons
PHYSICAL APPEARANCE AT START:
Colar /£, Rrwon Odor ___ voue Turbidity __ Hep
Was an o1 f{Im or layer apparent? Vo :
PREPARATION OF WELL FOR SAMPLING:
Amount of water removed before sampling 5 gallons.

0id well go dry? o
PHYSICAL APPEARANCE DURING SAMPLING:

Color _milky Boun Odor Wong Turbidity /.
Has an ¢il f{1m or layer apparent? Vo

CONBUCTIVITY _ 20 40

207

TEMPERATURE __S7 ce

WELL SAMPLING NOTES:
6ﬁ-m§z_je,-f we“ et Jitan en ‘7'/ 2447




OO AP il o W Gabd b i L i et b

Sample Location LEy (Oregk GM_ Twland RihpGude Well No. /- (2
- 7
Sampled By _ Doler Lorelo Date 3/3hz  Time /sy

Weather Claedy Locht Rann Sampied with Bailer X Pupp .

A.

c.

E.
F.
G.
H.

WATER TABLE:

KHell denth: B Weill elevation:
(below top of casing) /¥ 75  f&. (top of casing) ft.

Depth t5 water tabla: Water tahle elavation: -

(beiow top of casing) /0 73 . ft.

Length of water colum (LWC) 8. 02 £t
Yoiume of water in well:

2" diameter wells = 0.163 x (LWC) = /.3 gallons 3.9
47 diametar wells = 0.553 X (LUC) = gallons
6" diameter wells = 1.463 X (LWC) = qallons

PRYSICAL APPEARANCE AT START:

ft..

Colar  Dsyp Sy 0dor L4 Ovcpnic Turbidity W |,
Has an oi1 f{Im or layer apparant? P -

PREPARATION OF WELL FOR SAMPLING:
Amount of water removed befors sampling 4 qallens.
Did well go dry? D |

PHYSICAL APPEARANCE DURING SAMPLING:
Color _£F coey Odor Ut Turbidity o d
Was an 0il1 f{1m or layer apparent? o

CONDUCTIVITY 2 Sor
Ty
TEMPERATURE &3°r

WELL SAMPLING NOTES:
Semmpled el o b 1545 o 2 /zaliz




Samplie Location LEy (repk GM _Tuwla
Sampled By —Djje«“ Loret\e
Weather /egi_y Lr‘é}Ll Rain

A.

c.

n.

E.

GO
H.

WA ld Y Gdh W i b 00N e g

nd FrherGude Hall Re. _wo -1

Date 7 (&/vz  Time  /u/0

WATER TABLE:

Well depth: '
(below top of casing) 2.9g ft.

Dapth to water tahles
(beiow top of easing) _ (.g¢ . fi.

Length of water colum (LWC) (, 1§

Volume of water in well:

Sampled with Bailer X Pumy

Weil elevation:
(top of casing) L.

Water tzbile alavation: ft..

ft.

2" diameter wells = 0.163 x (LUC) = le O gallons 3

47 diamstor wells = 0.653 X (LUC) =
6" diamefor wells = 1.463 £ (LUC) =

PHYSICAL APPEARANCE AT START:
Colar L_[' ary Qdor At

Was an o1 il or layer apparant?

PREPARATION OF WELL FOR SAMPLING:
Amgunt of watar removed before sampling

gallons
gallons
Turbidity /s
o
3. gallens.

Bid well go dry?
PHYSICAL APPEARANCE DURING SAMPLING:

Turbidity pood

Color __ Lfory Oder gone
Was an ¢il f1Im or layer apparent? e
CONDUCTIVITY 2¢ 70

pH 35

TEMPERATURE  [40.
WELL SAMPLING NOTES:

<om ggfecl well o f oo '7./2-4/“97




Sample Location &7 Ley poock

Sampled By __ D Lo /oo Ly Data
Weather  (Ysody

A.

cO

D.

E.

G.
H.

229/57  Time srce

WATER TABLE:

Hell denth: '
(beiow top of casing) 24,73 £+,

Dapth to water tahle:
(balow top of casing) 3.(3 . ft.

Length of water column (LWC) 3( 1o

Sampied with Bailer X _ Pura

Weil elevation:

Voiume of water in well:

2" diamater wells = 0.163 x (LYC) =
47 diameter wells = 0.653 X (L¥C) =
6" diametar wells = 1,463 £ (LUC) =

PHYSICAL APPEARANCE AT START:
Coler Clear Odor Vol

(top of casing) f
Water table alavation: f
ft.
s.07 qgallens 3.4
gallons
qallons

Has an 011 i1z or layer apparent? Vo

PREPARATION OF WELL FOR SAMPLING:
Amount of water remgved befors sampling

=S

gallons.

Bid well go dry? /o

PHYSICAL APPEARANCE DURING SAMPLING:
Clor _ 2. Odor Vo

Was an 9il f{Im or layer apparent?

Turbidity  med

CONDUCTIVITY
pH __ ) o 6.1 7.0
TEMPERATURE /3.5 2.7 (z.%

WELL SAMPLING NOTES:
Steglel  cu i a4t ([10




e

Sampie Location _ &) égy frogk

Sampled By __ Dl /oo bl latz
Weathef _ (fsudy

A.

C.

0.

E.

G.
H.

)/29/:7  Time

WATER TABLE:

Weil depth: '
(below top of casing) 3% 73 f+.

Dapth t8 water tabla:
(below top of casing) 3.63 . ft.

Length of water colum (LWC) 3. 1C

Weil elevation:
(top of casing)

Water tzble elavation:

ft.

Volume of water in wall:

2" diamatar wells = 0.163 x (LUC) =

wﬁ!] Hﬂ. /P i A

/e

Sampied with Bailer _)\  Pump

S. 07 qallons 3.2

4" diametar wells = 0.653 X {LUC) = callons

6 diametar wells = 1.469 £ (LNC) = gallons
PHYSICAL APPEARANCE AT START:
Color Clear Qdor onl, Turbidity /...
Was an 011 {1z ar layer apparent? Vo
PREPARATION OF WELL FOR SAMPLING:
Amount of water removed befors sampling /S gallons.
Did well go dry? Vo
PHYSICAL APPEARANCE DURING SAMPLING:
Color _ 3.~ Qdor n/onl Turbidity  med

Was an il f{lm or layer apparent?

CONDUCTIVITY
pH ___ >0 ¢.¥ 7.0
TEMPERATURE /3.5 /2.3 (7.S

WELL SAMPLING NQTES:
Stmplet (1 4l ([t
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Sample Location _ 2/%) Ley £reok Kell No. /mcv- 9D

Sampled 8y __ [2t¢ Lo tho Date _7/z7/%7 Time _/pac
Weather /L od, Sampied with Bajiler Puzp

A. WATER TABLE:

Heil depth: ' Heil elevation:
(below top of casing) %51 fL. (top of casing) £
Dapth td water table: " Water tahle elevation: ___

(balow top of easing) () . fe.
Length of watar colum (LWC) ~ 3740\ ft.
Volume of water in well:

2" diameter wells = 0.163 x (LWC) = G | gallons | €

47 diameter weils = 0.853 X (LMC) = callons
6" diameter wells = 1.463 X (LUC) = dallons
B. PHYSICAL APPEARANCE AT START:
Color  (ear Qdor  /Vme Turbidity Zowo
Has an 011 film or layer apparent? Vo
€. PREPARATION OF WELL FOR SAMPLING: .
Amount of water removed befors sampling 20 gallons.

Bid well go dry? _ /Y

0. PHYSICAL APPEARANCE DURING SAMPLING:
Calor __ (Jear Odor pront Turbidity  foo
Was an ¢il1 f{Im aor layer apparent? I44%

E. COWDUCTIVITY

F. pH 7./ 7 4 7.0

e

G. TEMPERATURE s /2. 2 /7.2
. WELL SAMPLING NOTES: |

Wg// N 4as (4'/'!9{:}‘_1-5-—1 < - ‘pu"’ & ﬂf;ff SDI‘Z(-’I[ 1 W\"//

(psing _aad Al hose 75 Dir g ezl Yalven ¢
!

ﬁ'ﬁm‘@/er‘ well ot (054
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APPENDIX D

DATA VALIDATION REPORT



3247.078

DATA VYALIDATION

REMEDIAL INVESTIGATION/
FEASIBILITY STUDY
LEY CREEK DREDGED MATERIAL AREA

GENERAL MOTORS CORPORATION
INLAND FISHER GUIDE
SYRACUSE, NEW YORK

SEPTEMBER 1993

O’BRIEN & GERE ENGINEERS, INC.
5000 BRITTONFIELD PARKWAY
SYRACUSE, NEW YORK 13221
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SUMMARY

The analytical data generated for the General Motors Corporation, Inland
Fisher Guide Division, Ley Creek Dredged Material Area in Syracuse, New York,
were validated based on QA/QC criteria established by the NYSDEC Analytical
Services Protocol (ASP) and QA/QC criteria presented in the Quality Assurance
Project Plan (QAPP) for this project. Seven rounds of samples were collected during
the remedial investigation. The first round of samples consisted of seventeen fish
samples collected on July 16, 1992. The second round of samples consisted of
twenty-six subsurface soil samples collected on July 20, 21, and 24, 1992, The third
round of samples collected were six surface soil samples collected on July 22, 1992.
Nineteen subsurface soil samples collected on July 23, 1992 made up the fourth
round of sampling. The fifth round of samples consisted of thirty-four ground water
samples collected on July 24, July 29, and September 17, 1992, The sixth round of
sampling consisted of ten sediment samples collected on July 29, 1992. The seventh
round of sampling consisted of five water samples and one sediment sample collected
on August 13, 1992. The eighth round of sampling consisted of nine subsurface soil
samples and one equipment blank collected on December 4, 1992.

Upon completion of the data validation, it was determined that the data for
these eight rounds are useable for qualitative and quantitative purposes consistent
with QAPP and ASP criteria. A summary of data useability with reference to the
specific samples that required qualification is presented in Section 5 of this
document.
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Inland Fisher Guide Division

General Motors Corporation
- Ley Creek Dredged Material Area
} Syracuse, New York

SECTION 1 - INTRODUCTION

1.01 Introduction
[ This reporé addresses the data quality of samples collected from the General
Motors Corporation, Inland Fisher Guide Division-Ley Creek Dredged Material Area
! (Site) in Syracuse, New York. Samples were collected by O’Brien & Gere Engineers,
[ Inc. of Syracuse, New York, and laboratory analyses were performed by H2M Labs,
Inc. located in Melville, New York. Analytical results were presented in laboratory

reports received August, October, and December 1992. Environmental samples,

St

including blind duplicates, consisted of:

- Seventeen fish samples collected on July 16, 1992.

e

- Thirty-two groundwater samples collected on July 24, July 29, and
i September 17, 1992,
- Five surface soil samples collected on July 22, 1992.
- Forty-three subsurface soil samples collected on July 20, July 21, July
S 23, and July 24, 1992,
- Nine sediment samples collected on July 29, 1992.
- Four outfall water samples and one outfall sediment sample collected
on August 13, 1992.
- Field blanks collected on July 20, July 22, July 24, July 29, and

September 17, 1992.
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- Nine subsurface soil samples and one equipment blank collected

December 4, 1992,

1.02_General Considerations

Validation is a process of determining the suitability of a measurement system
for providing useful analytical data. Although the term is frequently used in
discussing methodologies, it applies to all aspects of the system and especially to sam-
ples, their measurement, and the actual data output. Accordingly, this report outlines
excursions from applicable quality control outlined in the following documents:
Quality Assurance Project Plan (QAPP) for the Remedial Investigation/Feasibility Study
(RI/FS) of Ley Creek Dredged Material Area, Syracuse, New York, O'Brien & Gere
Engineers, Inc., February 1992,

New York State Department of Environmental Conservation Analytical Services Protocol
(NYSDEC ASP), NYSDEC September 1989, 12/91 Revisions.

USEPA National Functional Guidelines for Organic Data Review, USEPA December
1990, Revised June 1991.

CLP Organics Data Review and Preliminary Review, SOP NO. HW-6 Revision #8,
USEPA Region Ii, January 1992.

The following four sections of this document address distinct aspects of the
validation process. Section 2 provides the analytical methodology employed in
sample analysis. Section 3 lists the data quality assurance/quality control (QA/QC)
protocols used to validate the sample data. Specific QA/QC excursions and
qualifications performed on the sample data are discussed in Section 4. Finally, data
completeness and usability with respect to the intended purposes of the data are

discussed in Section 5.
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SECTION 2 - ANALYTICAL METHODS

2.01 Drilling/Subsurface Soil Investigation

Forty-three subsurface soil and associated quality control (QC) samples
collected on July 20, 21, 23, and 24, 1992 were analyzed for NYSDEC ASP Superfun-
d-Contract Laboratory Program (CLP) PCBs utilizing method 91-3 from NYSDEC
ASP (December 1991). Validated analytical results for samples collected for this set
of samples are presented in Table 7 of the main report. The letters found
immediately to the right of the individual sample results serve to qualify the sample

data. Only one of the following qualifiers was used for an individual sample result.

U Indicates that the compound was analyzed for, but was not detected. The
sample quantitation limit is presented and adjusted for dilution and percent
moisture. This qualifier is also used to signify that the detection limit of an

analyte was raised due to blank contamination,

J Indicates that the result should be considered approximate. This qualifier is
used when the data validation process identifies a deficiency in the data

generation process that effects a detected result.

JN  Indicates that the analyte is presumptively present at an approximated
quantity. This flag is used for a pesticide/Aroclor target analyte when there
is greater than 50% difference for detected concentrations between the two

chromatograph columns.
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UJ  Indicates that the non-detected sample result for the analyte in this sample
should be considered approximate. This qualifier is nsed when the data
validation process identifies a deficiency in the data generation process that

effects a non-detected sample result,

2.02 Ground Water Sampling

Fifteen unfiltered and fifteen filtered ground water and associated QC samples
collected on July 24, and 29, 1992 were analyzed for NYSDEC ASP Superfund-CLP
PCBs utilizing method 91-3 from NYSDEC ASP (December 1991). Validated
analytical results for this set of samples are presented in Table 4 of the main report.

Qualifiers used for this set of sample results are as described in Section 2.01.

2.03 Surface Soil Sampling

Five surface soil and associated QC samples collected on July 22, 1992 were
analyzed for NYSDEC ASP Superfund-CLP PCBs utilizing method 91-3 from
NYSDEC ASP (December 1991). Validated analytical results for this set of samples
are presented in Table 8 of the main report. Qualifiers for this set of sample results

are as described in Section 2.01.
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2.04 Fish Sampling

Seventeen fish and associated QA/QC samples collected on July 16, 1992
were analyzed for NYSDEC ASP Superfund-CLP PCBs and percent lipids.
Validated analytical results are tabulated in Table 14 of the main report. Qualifiers
for this set of data are as specified in Section 2.01. The following methods were used

for the analyses:

Parameter Method
Superfund-CLP PCBs NYSDEC ASP 91-3 (December 1991)

% Lipids IR Spectroscopy

2.05 Sediment Sampling

Nine sediment and associated QC samples collected on July 29, 1992 were
analyzed for NYSDEC ASP Superfund-CLP PCBs and total organic carbon (TOC).
Validated analytical results obtained from utilizing the methods listed below can be
found in Table 12 of the main report. Qualifiers for this set of data are as described
in Section 2.01.

Parameter Analvtical Method

Superfund-CLP PCBs NYSDEC ASP 91-3 (December 1991)

TOC USEPA 415.1 (water)/Lloyd Kahn (sediment)

2.06 Ouifall Sampling

Four water, one sediment, and associated QC samples collected on August 13,
1992 were analyzed for NYSDEC ASP Superfund-CLP PCBs utilizing method 91-3
from NYSDEC ASP (December 1991). Validated analytical results are presented
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in Table 15 of the main report. Qualifiers for this set of sample results are as

described in Section 2.01.

2.07 Eighth Round Subsurface Soil Boring Sampling

Nine subsurface soil and associated QC samples collected on December 4,
1992 were analyzed for NYSDEC ASP Superfund-CLP PCBs utilizing method 91-3
from NYSDEC ASP (December 1991). Throughout this report, these samples are
referred to as the eighth round of sampling. Validated analytical results are
presented in Table 7 of the main report. Qualifiers used for this set of sample

results are as described in Section 2.01.
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SECTION 3 - DATA VALIDATION PROTOCOLS

The QA/QC criteria that were employed in the validation of Superfund-CLP
PCBs, TOC and % lipids analyses are those outlined in the QAPP and in exhibit E
of the NYSDEC ASP (December 1991). Qualification of sample data was based on
data validation guidelines presented in CLP Organics Data Review and Preliminary
Review SOP HW-6 Revision 8, (USEPA Region II, January 1992). The following
subsections list the method specific QA/QC parameters which were evaluated in the

validation of sample data from the Ley Creek Dredged Material Area.

3.01 Superfund-CLP PCB {(Groundwater, Soil, and Sediment)
1. Holding Times

2. Instrument Performance
a. Standards Retention Time Windows
b. DCBP Retention Time Shift
C. Baseline Stability
d. Chromatographic Resolution
3. Calibration
a. Initial Calibration
b. Analytical Sequence Verification
C. Continuing Calibration Verification
4, Blank Analysis
5. Surrogate Recovery
6. Matrix Spike/Matrix Spike Duplicate Analysis
September 16, 1993 7
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10.
11.

12.

Field Duplicate Analysis

Reference Standard Analysis

Percent Solids Analysis

Compound Identification and Quantification
Document Completeness

Overall Data Assessment

3.02 Superfund-CLP PCB (Fish)

1.

2.

8.

9.

Sample Preservation
Holding Times
Instrument Performance

a. DCBP Retention Time Check

b. Qualitative Standard Evaluation
Calibration

a. Initial Calibration Curve Verification
b. Anmalytical Sequence Verification

C. Continuing Calibration Verification
Blank Analysis

a. Method Blank

b. Solvent Blank
Surrogate Recovery
Reference Standard Recovery
Matrix Spike/Matrix Spike Duplicate Analysis

PCB Identification
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11,

Compound Quantification

Document Completeness

3.03 Sediment TOC Analysis

1.

2.

10.

11,

12.

Holding Times

Calibration

a. Initial Calibration Verification

b. Continuing Calibration Verification
CRDL Standard Analysis

Blank Analysis

Matrix Spike Analysis

. Laboratory Duplicate Analysis

Field Duplicate Analysis

Laboratory Control Sample Analysis
Percent Solids Determination and Content
Document Completeness

Overall Data Assessment

3.04 % Lipids Analysis (Fish)

1.

2.

3.

Holding Times

Calibration

a. Initial Calibration Verification

b. Continuing Calibration Verification

Blank Analysis
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4, Matrix Spike Analysis

5. Laboratory Duplicate Analysis

6. Laboratory Control Sample Analysis
7. Documentation Completeness

8. Overall Data Assessment
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SECTION 4 - DATA QUALITY EVALUATION

This section summarizes the QA/QC parameters which met validation criteria
and describes qualifications performed on the sample data when QA/QC parameters
did not meet criteria. Samples that required qualification are identified in the
following sections and on Tables 4, 7, 8, 12, 14, and 15 of the main report by the
client identification number or the description documented on the sample chain of

custody records.

4.01 Superfund-CLP PCB Analyses

Forty-three subsurface soil, thirty-two groundwater, five surface soil, seventeen
fish, nine sediment, and five outfall (four water and one sediment) samples were
validated for Superfund-CLP PCBs (NYSDEC ASP 91-3).

The following QA/QC parameters were found to meet validation criteria:
instrument performance, initial calibration, amalytical sequence verification, and
reference standard analyses.

Holding Times

The extraction holding time requirement of 5 days specified in the QAPP was
exceeded for LCSS-4. The sample preparation log documented that the sample was
originally extracted within holding time requirements, but required re-extraction and
analysis. The re-analysis was required to investigate the possibility of sample
contamination during extraction with Aroclors 1016 and 1260. Sample results were
approximated (UJ, J) in this sample since re-extraction was completed 53 days over

the holding time requirement.
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Continuing Calibration Verification

Continuing calibration check standards at low or mid-level concentrations
were analyzed approximately every ten samples and at the end of the anélysis
sequence. Continuing calibration RPD criteria of less than 25% were exceeded for
surrogate compounds and Aroclor 1260 on several occasions, These excursions are
listed in Table 1. Since samples were qualified based on their individual surrogate
recoveries and Aroclor 1260 was not detected in the affected samples, qualification
of data was not required.

Blank Analysis

Method blank and instrument blank analyses were performed at the required
frequency and met acceptance criteria. Equipment Blank UF sampled on 7/24/92
contained 0.8 ug/l of Aroclor 1248. An action level of five times the blank
concentration (4.0 ug/l) was applied to the unfiltered samples collected on 7/24/92.
The affected samples listed in Table 2 were qualified as not detected (U) at the
indicated elevated quantitation limit.

The sample container for the Field Blank collected on 7/22/92 broke during
shipment leaving only 50 milliliters of sample for extraction. The sample
quantitation limits were multiplied by a factor of twenty to compensate for the
reduced sample volume. The modified results are listed in Table 7.

Surrogate Recovery

Surrogate recovery criteria for both TCX and DCB were exceeded in samples

MW-7BUF, LCSS-4 (RE), and OBG-6M (2'-4’). Sample result qualifications are

listed in Table 3. The high surrogate spike recoveries could not be attributed to
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matrix interference. The TCX recovery for sample MW-1F on the RTX-35 column
was incorrectly reported as 113 9%, the correct value is 98 %.
MS/MSD Analysis '

MS/MSD analyses were performed at the required frequency utilizing
groundwater samples MW-6F, MW-6UF, MW-8F, and MW-8UF, surface soil sample
LCSS-1, subsurface soil sample B-29 (4’-8), sediment sample SED-3, outfall samples
FG Outfall 14:30 and FG Outfall (sediment), fish sample Carp #3 downstream
(whole fish), and biological study subsurface soil sample OBG-3DM (67-8'). Percent
recovery criteria were exceeded for Aroclor 1016 in MS sample MW-8F and in MSD
samples MW-8F and OBG-3DM (6’-8). Percent recovery criteria were also
exceeded for Aroclor 1260 in MS sample MW-8F and in MSD samples MW-8F,
MW-6F, and OBG-3DM (6’-8’). Qualification of data due to excursions from
MS/MSD criteria was not necessary since recoveries exceeded 10 % and the affected
compounds were not detected in the unspiked samples. RPD criteria were exceeded
for Aroclor 1260 in Carp #3 downstream (whole fish) and for both Aroclor 1016 and
Aroclor 1260 in MW-8UF. Qualification of sample data was not necessary since the
affected compounds were not detected in the unspiked sample. MS/MSD criteria
excursion data are tabulated in Table 4.

MSB Analysis

Matrix spike blanks were analyzed at the required frequency, but recovery
criteria were exceeded for Aroclor 1260 in MSB 7/31, MSB 8/14, and MSB 9/18,
and also for Aroclor 1016 in MSB 7/31. Qualification of sample data was not
required since recoveries exceeded 10% and the affected compounds were not
detected in the samples. MSB excursions are summarized in Table 4.
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Field Duplicate Analysis

.

Field duplicate analysis was performed at the frequency specified in the
QAPP. RPD criteria were exceeded for Aroclor 1248 for samples B-34 (0’-4) and
LCSS-4. Duplicate criteria were also exceeded for Aroclor 1248 in sample OBG-
3DM (10°-12°), however, an RPD value could not be calculated since the original
sample result was reported as not detected. Since the identities of these field
duplicates were verified by the sampling team, the validity of these data are question-
able due to the poor precision of the results and therefore, both results were
qualified as estimated values (UJ,J). Qualification of field duplicate sample data are
listed in Table 5.

Percent Solids Analysis

Percent solids determinations were performed on soil and sediment samples
as required. The results were reported on Form I as percent moisture, and the PCB
results were correctly reported on a dry weight basis where required. Supporting
documentation was included for the sediment samples only, therefore verification of
the percent solids procedure was based on the sediment sample results only. Since *
errors were not found qualification of sample results was not required.

Compound Identification and Quantification

Table 6 lists samples qualified for exceeding confirmation column percent
difference criteria. Sample results with percent differences between 20% and 50%
were qualified as approximated (J) and results that exceeded 50% difference were
qualified as presumptively present at an approximated concentration (JN). Sample

results for samples Field Blank 7/22/92, B-6 (0°-2’), OBG-3DM (4-6"), and Field
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Blank 7/23/92 that were modified for calculation and transcription errors are listed
in Table 7.

Surface soil sample LCSS-4 was re-extracted and reanalyzed to verify the
unlikely detection of equivalent amounts of Aroclor 1016 and Aroclor 1260. The
original sample results were indicative of a sample that may have been accidently
spiked during extraction. Reextraction and reanalysis of the sample resulted in the
determination of 0.11 mg/kg of Aroclor 1248 and 0.061 mg/kg of Aroclor 1260.
Detected and non-detected results were qualified as estimated (UJ,J) for this sample
because the re-extraction was completed in excess of the holding time specified in
the QAPP.

Document Completeness

The appropriate NYSDEC ASP Superfund reporting forms were utilized for
each sample delivery group. Deviations from the reporting format included the
omission of the pH value for several samples. The pH value for most of these
samples could be found in the sample preparation log. The exceptions were the
outfall water and sediment samples that required resubmission of Form Is by the
laboratory.

Several of the ground water and equipment blank Form Is had sample
volumes reported that did not correspond to the volume listed in the sample
preparation log. After review of the data, it was discovered that a general value of
1,000 ml was used for the sample volume in all water sample calculations. This did
not present a problem with the reported results since the volume differences were
small enough to be insignificant in result calculations. The exception was for Field
Blank 7/22/91 where the sample volume was only 50 milliliters and the quantitation
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limits should have been raised by a factor of twenty. Corrections are listed on Table
7.

Chromatograms were missing for samples: B-30 (4-8’)-RTX-35 column,
OBG-30M (O’-2’)-RTX-35 column, OBG-30M (1(0°-12’) Blind Duplicate - RTX-35
column, and OBG-6M (6’-8")-RTX-35 column. Integration reports were present and
used with the primary column results to validate the data.

Several typographical errors were found on the report forms and are listed
below:

- SDG-OBGO01 - Soil method blank extraction was incorrectly listed as

SepF on Form X, Preparation log for the field blank was missing, but
was included in another sample delivery group (SDG).

- SDG-OBGQ03 - Dates collected and sample IDs listed in the sample

preparation and analysis summary are incorrect.

- SDG-OBX001 - Units for the field blank results are incorrectly

reported as ug/kg.

- MW-3DUF - Laboratory ID# is incorrect on Form I, correct ID# is

9224737.

- FG Outfall - Percent moisture was missing on Form I, but was

calculated to be 23.7% from sample results.

- OBG-3DM (0°-2’) - Dilution factor on Form I and the preparation and

analysis form is listed as 1.0, correct value is 1:10.
- OBG-6M (8-10°) - Dilution factor on Form I and the preparation and

analysis form is listed as 1.0, correct value is 1:10.
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Overall Data Assessment

The laboratory performed Superfund-CLP PCBs analysis and QA/QC
procedures according to the requirements outlined in NYSDEC ASP Method 91-3
and the QAPP. Several samples listed in Table 6 were qualified as estimated (J) or
presumptively present at an approximated quantity (JN) based on differences
between chromatograph column results of 25% and 50%, respectively. Reanalysis
of these samples was not required, but would have been useful in achieving a more
accurate representation of the sample concentration. Field duplicate samples LCSS-
4, OBG-3DM (10°-12’) and B-34 (0°-4") were estimated due to the exceedence RPD
criteria. Unfiltered ground water samples listed in Table 2 were qualified as not
detected due to contamination detected in the field blank. Overall, several sample
results were modified or qualified as listed in Tables 2, 3, 5, 6, and 7 but sample data

were not rejected and the sample results were determined to be useable.

4.02 Sediment TOC Analysis
Ten sediment samples were validated for USEPA Method 415.1/Lloyd Kahn

TOC analysis. Sample analyses were found to meet QA/QC validation criteria listed

in the QAPP. These data did not require qualification and were found to be useable.

4.03 % Lipids Analysis (Fish)

Seventeen fish samples were validated for % lipids by IR spectroscopy.
Sample analyses were found to meet QA/QC validation criteria listed in the QAPP,
except the MS percent recovery for White Sucker #6 - downstream. The MS percent
recovery for this sample was 59%, which exceeded the 75% to 125% recovery limits.
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This information is summarized in Table 4. Due to this exceedence, the sample
result in the unspiked sample was qualified as estimated (J). Other sample results

did not require qualification and the data were determined to be useable.

""" ' 4.04 Eighth Round Superfund - CLP PCB Analyses

Additional soil boring samples were collected after the bulk of sampling was
{ complete for this field investigation program. These samples are referered to as the
- o "Eighth Round" soil boring samples. Since these samples were validated separately
from the other Superfund-CLP PCB analyses, a separate data quality excursion
discussion follows. However, these analyses have been included in the final
completeness and useability calculations.
Nine soil boring samples and one equipment blank were validated for
Superfund CLP PCBs (NYSDEC ASP (91-3)). The following QA/QC parameters
were found to meet validation criteria: instrument performance, initial calibration,

continuing calibration verification, analytical sequence, and blank analysis.

Holding Times

The extraction holding time requirement of 5 days specified in the QAPP was
[ exceeded for the Equipment Blank (12/4/92) sample by 3 days. Sample results were
approximated (UJ) for this sample. The modified results are listed in Table 8.

t Surrogate Recovery

| Surrogate recovery calculations could not be verified since the theoretical

concentration was not indicated on the extraction logs and surrogate spike standard

JO—

logs were not submitted. The surrogate recovery criteria for decachlorobiphenyl

(DCB) were exceeded on both columns for MSB 12-9 and MSBD 12-9 samples. The
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surrogate recovery criterion was also exceeded for tetrachlorometaxylene (TCX) in
sample MSBD 12-9 on the RTX-35 column. The surrogate recovery criteria were
exceeded or not quantified due to matrix interference on the RTX-5 column for the
following samples: B37 4-8, B38 4-8, B42 0-4’, B37 4-8MS, and B37 4-8MSD.
Qualification of sample data was not necessary since DCB recovery for both columns
was within limits.

MS/MSD Analysis

MS/MSD analysis were performed at the required frequency utilizing soil
boring sample B37 4-8’. Due to the high concentration of Aroclor 1248 in the sample,
the spike parameters (AR1016 and AR1260) were diluted out. Although an RPD
was not reported for the difference in concentrations of Aroclor 1248 in the MS and
MSD samples, the RPD was calculated to be 6.0%, therefore, meeting criteria. The
soil matrix spike blank and matrix spike blank duplicate recoveries were within the
QC limits for Aroclors 1016 and 1260, therefore, qualification of sample data was not
necessary. A matrix spike was not performed for the Equipment Blank water sample,
however a matrix spike blank was performed and met the criteria for recovery of
Aroclors 1016 and 1260. Qualification of sample data was therefore not necessary.

MSB Analysis

A typographic error on the Water PCB Matrix Spike Blank Recovery form
was noted which indicates that 50 ug/L of spike was added. Based on the percent

recovery reported, it should be 5.0 ug/L.

September 16, 1993 19



[

Field Duplicate Analysis

Field duplicate analysis was performed at the required frequency specified in
the QAPP. The RPD for sample B41 4-8 and the Blind Duplicate was 32% which
meets QC criteria. The Blind Duplicate was identified as B41 4-8 per the sampler.
Compound Identification and Quantification

The chromatographic pattern identified as Aroclor 1248 in the soil boring
samples was not identical to that of the Aroclor 1248 standards. In such cases, the
identification and quantification of the Aroclor is somewhat subjective and relies on
the experience of the analyst. For the samples noted on Table 9, the peak identified
on both columns as Ar 1248 iso-1 was omitted from the mean concentration
calculation on form X. The peak was flagged with an asterisk and referred to as
interference. The justification of this is not noted. It is unlikely that non-PCB
interference would elute at the same relative retention time as the AR 1248 iso-1
peak on two dissimilar columns. The exclusion of the Ar 1248 iso-1 peak from the
mean concentration of Aroclor 1248 results in a low bias of the total concentration
of PCB represented by the altered Aroclor pattern. The Aroclor concentrations in
the soil samples were recalculated including the AR 1248 iso-1 peak in the mean
concentration for form X. The sample results that were modified to reflect this
change are listed in Table 9.

Percent Solids Analysis

The percent solids determinations were performed on the soil samples as

required. The results were reported on form I's as percent moisture, and the PCB

results were correctly reported on a dry weight basis where required.
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Document Completeness

The pH for the Equipment Blank sample was not noted on the Form I as
required. The sample preparation log for the Equipment Blank sample was not
included in the data package.

The Form I's for the MS/MSD as well as the MSB/MSBD were not included
in the Sample Data Summary Package. The PCB Surrogate Recovery forms were not
included in the Sample Data Summary Package.

The concentration of surrogate spike added to the samples was not indicated
on the sample prep logs. No standard or spike logs were included.

The detection limits for sample B42 4-8” should be 390 U for Aroclors 1016,
1232, 1242, 1254 and 1260 when adjusted for sample dilution and percent moisture.

The detection limit for sample B43 4-8 should be 1700 U for Aroclor 1221.
The adjusted results are listed on Table 7.

The Form X for B37 4-8 MS was not completely filled out. The volume
injected is noted as 4ul on the instrument log and 2ul injected on the chromatogram
report. These emissions and excursions were minor in nature and do not adversely
effect data quality or the ability to completely validate the data.

Overall Data Assessment

The laboratory performed Superfund-CLLP PCBs analysis according to the
requirements outlined in NYSDEC ASP Method 91-3 and the QAPP. The non-
detected sample results for the Equipment Blank were qualified as approximate for
exceeding the extraction holding time. The concentrations of Aroclor 1248 in the soil
boring sample results were modified to incorporate AR 1248 peak iso-1 in the mean
result. Overall, the sample results were modified or qualified as listed in Tables 8
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and 9, but sample data were not rejected, and the sample results were determined

to be usable.
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SECTION 3 - SUMMARY AND DATA USEABILITY

The analytical data generated for the General Motors Corporation, Inland
Fisher Guide Division, Ley Creek Dredged Material Area in Syracuse, New York,
were validated based on QA/QC criteria established by New York State Department
of Environmental Comnservation Superfund-Contract Laboratory Program (CLP)
(NYSDEC Analytical Services Protocol, December 1991) and QA/QC criteria
presented in the QAPP for this investigation. Validation procedures were based on
CLP data validation guidelines developed by USEPA Region II. Minor deficiencies
in the data generation process resulted in the approximation of about 4.5% of the
sample data. Approximation of a data point indicates uncertainty in the reported
concentration of the chemical, but not its assigned identity. The conservative
assumptions used in the development of conclusions made based on these analytical
results allow for the quantitative use of approximated analytical data while still
adhering to the project data quality objectives. This approach to the use of analytical
data is consistent with the guidance presented in the U.S. EPA Risk Assessment
Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), 540/1-
891002, December 1989. The data for this investigation have been determined to be

100% useable for the following data quality objectives (DQOs) established for this

investigation.
1. Assess the nature and extent of contamination, and characterize these
properties;
2. Assess migration pathways of the contamination; and
3. Assess routes of exposure and potential receptors.
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To determine the useability of the data with regard to meeting the DQOs, the
following data quality parameters were evaluated; representativeness, compara]aility,
completeness, precision, and accuracy. The representativeness of the samples refers
to the degree to which samples taken from the site accurately represent the Iﬁatrix
of the site. Representativeness was achieved by the laboratory and the sampling
team by documenting that established USEPA procedures were used and that the
samples met preservation criteria.

Comparability refers to the use of consistent procedures, reporting units,
standardized methods of field analysis and standardized data format with document
control. Comparability criteria were met by the laboratory and the sampling teams
by adhering to the standard procedures established in NYSDEC ASP and the QAPP
for this investigation.

Completeness is defined as the percentage of measurements judged to be
valid. The data for this investigation have been determined to be 100% complete,
which meets the requirement of greater than 80-85% completeness established for
this invesfigation.

Precision describes the reproductability of results and was evaluated through
the use of blind duplicate samples. Duplicate samples were analyzed at the
frequency required in the QAPP. Several duplicate results were approximated (J)
for exceeding relative percent difference (RPD) criteria, but the results were
determined to be useful in meeting the DQOs.

Accuracy was determined through the analysis of spiked samples and
standards with known concentrations. The measure of accuracy is determined as the
closeness of an individual measurement or average from a number of measurements

September 16, 1993 24
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to the true value. The laboratory analyses for this investigation did meet the
accuracy criteria presented in NYSDEC ASP and the QAPP. A summary of specific
QA/QC excursions that resulted in qualification of sample data is presented in
Section 4 and are tabulated in Tables 1-7. In addition, summary tables of the
validated sample results with the appropriate qualifiers are included in Tables 4, 7,
8, 12, 14 and 15.

This section summarizes the analytical data in terms of its completeness and
useability for site characterization. Data completeness is defined as the percentage
of sample results that have been determined to be useable as a result of the data
validation process. Data completeness with respect to useability was calculated

separately for each phase of the site investigation.

5.01 Drilling/Subsurface Soil Investigation

Forty-two subsurface soil samples were collected between July 20 and 24, 1992
and analyzed for NYSDEC ASP Superfund CLP PCBs. PCB sample resuits have
been determined to be useable. Sample results for Aroclor 1248 were approximated
(J) due to excursions from confirmation column percent difference criteria for
samples; B-6M (8'-10°), B-25 (4°-8"), B-26 (0°-4"), B-26 (4’-8’), B-26 (8-10°), B-28 (8-
127), and B30 (0’-4’). Aroclor 1260 results were approximated (J) in OBG-3DM (10’-
12’) blind duplicate for exceeding confirmation column percent difference criteria.
The following sample results for Aroclor 1248 were qualified as presumptively
present at an approximated quantity (JN) for exceeding confirmation column percent
difference criteria; B-27 (4-8) and B-35 (0-4’). Aroclor 1248 results were
approximated (J) for exceeding duplicate RPD criteria for B-34 (0’-4’) and B-34 (0’-
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4’) Blind Duplicate. Validated sample results are summarized in Table 7 of the main

report.

5.02 Ground Water Sampling

Superfund - CLP PCB sample results have been determined to be useable for
fifteen unfiltered and fifteen filtered ground water samples collected on July 24 and
29, 1992. Detection limits were raised for Aroclor 1248 in the following samples due
to detection of Aroclor 1248 in the unfiltered equipment blank collected July 24,
1992; MW-1UF, MW-2UF, MW-3UF, MW-3UF Blind Duplicate, MW-4UF, MW-
SUF, MW-7BUF, MW-7CUF, MW-10UF, and MW-12UF. Validated sample results

are summarized in Table 4 of the main report.

5.03 Surface Soil Sampling

Superfund-CLP PCB sample results have been determined to be useable for
five surface soil samples collected on July 22, 1992. Non-detected sample results
were approximated (UJ) for Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242,
and Aroclor 1254 for exceeding holding time criteria in LCSS-4. Aroclor 1248 results
for LCSS-1, LCSS-2, LCSS-5, and Aroclor 1260 results for LCSS-4 were approximat-
ed (J) for exceeding confirmation column percent difference criteria. The Aroclor
1248 resuit for LCSS-4 was qualified as presumptively present at an approximated
quantity (JN) for exceeding confirmation column percent difference criteria. Aroclor
1248 results were approximated (J) for LCSS-3 and LCSS-3 Blind Duplicate for
exceeding duplicate RPD criteria. Validated sample results are tabulated in Table

8 of the main report.

September 16, 1993 26



I S——

g

[E—— P —

TS

JEmS—

[

5.04 Fish Sampling

Seventeen fish samples were collected on July 16, 1992 and analyzed for
Superfund-CLP PCB and % lipids by IR spectroscopy. Both PCB and % lipids
sample results have been determined to be useable. Percent lipids results for White
Sucker #6 downstream were approximated (J) for exceeding matrix spike recovery
criteria. Aroclor 1248 results were approximated (J) in Pumpkin Seed #3 upstream,
and White Sucker #6 downstream, and qualified as presumptively present at an
approximated quant;t} (JN) in Golden Shiner upstream for exceeding confirmation
column percent difference criteria. Aroclor 1260 results were approximated (J) in
Carp #1 downstream and qualified as presumptively present at an approximated
quantity (JN) in White Sucker #3 outfall and Dace downstream for exceeding

confirmation column percent difference criteria. Validated sample results are

summarized in Table 14 of the main report.

5.05 Sediment Sampling

Nine sediment samples collected on July 29, 1992 were analyzed for
Superfund-CLP PCBs and USEPA 415.1/Lloyd Kahn Total Organic Carbon (TOC).
Both PCB and TOC results have been determined to be useable. Aroclor 1248
results were approximated (J) in SED-6 and SED-6 Blind Duplicate for exceeding
confirmation column percent difference criteria. Validated sample results are

summarized in Table 12 of the main report.

September 16, 1993 27



5.06 _Outfall Sampling

Four water samples and one sediment sample collected on August 13, 1992
were analyzed for Superfund-CLP PCBs. Sample results have been determined to
be useable. Aroclor 1248 results were qualified as presumptively present at an
approximate quantity (JN) in Outfall Water 8/13/92 14:00 and approximated (J) in
Outfall Water 8/13/92 Blind Duplicate for exceeding confirmation column percent
difference criteria. Validated sample results are summarized in Table 15 of the main

report.

5.07 Eighth Round Subsurface Soil Boring Investigation

Nine subsurface soil samples, one equipment blank and associated QC
samples were collected December 4, 1992 and analyzed for NYSDEC ASP Superfund
CLP PCBs. PCB resulis have been determined to be useable. Non-detected sample
results for the Equipment Blank sample were approximated (UJ) for excursions of
extraction holding time criteria. Validated sample results are summarized in Table

7 of the main report.
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TABLE 3

Quality Control Excursions From Superfund-CLP PCBs
Surrogate Recovery Criteria

TCX Tetrachloro-m-xylene

DCB  Decachlorobiphenyl

N/A  Sample qualification not required.
J Detected results are estimated.

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area
——— — s =
Sample ID Quantitation Surrogate Recovery Actlon Explanation
Column
TCX DCB
MW-7BUF RTX-5 162 % 166 % N/A Arogclors were nat detected above
the CRQL.
LCSS-4 (RE) RTX-5 168 % 158 % N/A Sample was previously qualified for
% Difference between
chromatographic columns.
OBG-6M (2°-4") RTX-5 172 % 163 % 280 J Detected results qualified for Aroclor
1248.
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TABLE 4

Quality Control Excursions From
Matrix Spike/Matrix Spike Duplicate Criteria

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Sample 1D Parameter % Recovery RPD Action Explanation
| | Ms MSD _
1 Downstream Aroclor- 120 42 96 N/A Unspiked sample did not contain Aroclor 1260.
Carp #3 1260
| (Filet)
' Matrix Spike Aroclor- 180 N/A Samples extracted with MSB did not contain
Blank 7 /31 1016 Aroclor 1016 or Aroclor 1260.
(Water)
Aroclor- 204
1260
Matrix Spike Aroclor- 176 N/A Samples extracted with MSB did not contain
Blank 8/14 1260 Aroclor 1260.
| {Water)
Matrix Spike Aroclor- 170 N/A Samples extracted with MSB did not contain
Blank 9/18 1260 Aroclor 1260.
(Water)
MW-6F Aroclor- 160 170 6 N/A Aroclor 1260 was not detected in unspiked
) 1260 sample.
| MW-8F Aroclor- 194 176 10 N/A Unspiked sampie did not contain Aroclor 1016
1016 or Araclor 1260.
Aroclor- 208 188 10
1260
MW-8UF Aroclor- 78 140 57 N/A Unspiked sample did not contain Aroclor 1016
I 1016 or Aroclor 1260.
Aroclor- 80 154 63
1260
OBG-SDM Aroctor- 123 186 41 N/A Unspiked sample did not contain Aroclor 1016
(8'-8) 1016 or Aroclor 1260.
Aroclor- 119 186 44
1260
White Sucker #6 % Lipids 59 0.1% Unspiked sample resuit was qualified as
Downstream approximated (J).

N/A  Qualification of data not required.
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TABLE 5

Quality Control Excursions From Superfund-CLP PCBs
Field Duplicate Criteria

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Sample ID Date Aroclor Resuit Duplicate RPD Action
Sampled Result
LCSS-3 7/22/92 1248 27 5.2 63 274,524
OBG-3DM 7/23/92 1248 0.042 U 0.15 N/A 0.042 UJ, 0.15 J
(1012
B-34 (0'-4") 7/24/92 1248 0.15 0.4 91 0.15 4, 0.4 J

U  Not detected at the indicated quantitation limit.
~UJ  Not detected quantitation limits are estimated.

J  Detected results are estimated. .
N/A RPD is not applicable when ane or both values are not detected at the CRQL.
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Quality Control Excursions From Superfund-CLP PCBS

TABLE 6

Confirmation Column % Difference Criteria

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Page 1

B |— Sample ID Aroclor % Difference Action
B-25 (4-8) 1248 32 544
B-26 (0-4") 1248 48 4.2 d
B-26 (4’-8") 1248 27 0.15J
B-26 (8-10") 1248 37 0.043 J
B-27 (4'-8") 1248 69 1.2 JN
B-28 (8'-12) 1248 49 47 J
B-30 (0’-4") 1248 34 24 J
B-35 (0'-4") 1248 54 0.16 JN

SED-6 1248 29 0.23J

SED-6 1248 29 0.34 J

Blind Dupticate

LCSS-1 1248 49 16 J

LCSS-2 1248 29 474J

LCSS4 1248 60 0.11 JN
1260 38 0.061 J

LCSS-5 1248 33 0.048 J
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TABLE 6 (continued)
Page 2
Quality Control Excursions From Superfund-CLLP PCBs
Confirmation Column % Difference Critetia

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Sample ID Aroclor % Difference Action
Upstream 1248 57 0.86 JN
Goiden Shiner
(Whole Fish)
Upstream 1248 46 0114
Pumpkinseed #3
(Edible Portion)
Qutfall 1260 56 0.23 JN
White Sucker #3
(Whole Fish)
Downstream 1260 82 0.33 JN
Dace
(Whole Fish)
Downstream 1248 27 0.46 J
White Sucker #6
(Whole Fish)
Downstream 1260 50 0.7 J
Carp #1
(Whole Fish)
Qutfall Water 1248 67 1.2 JN
8/13/92 14:30
Outfall Water 1248 35 1.8
8/13/92 14:30
Blind Duplicate
B-6M (8'-10") 1248 38 0.053 J
{ 1260 50 .12 J
OBG-3DM (10"-12) 1248 27 0.15 J
Blind Duplicate i

J  Detected resuits are estimated.
JN Detected results are presumptively present at an approximated quantity.
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TABLE 7

Modifications Performed for PCB Sample Results

Page 1

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Sampie ID Aroclor Reported Validated Results Explanation
Results
ml
ield Blank 1016 05U 00U Sample container broke during shipment,
7/22/92 only 50 milliliters of sample were extracted.
" 1221 10U 20U Quantitation limits were raised by a factor of
1232 05U 10U twenty to compensate for the reduced
sample volume.
I 1242 0.5U 10U
1248 05U 10U
| 1254 05U 10 U
1260 05U 10U
H B-6 (0-2) 1248 15 18 All five peaks from the primary column
{RTX-5) should have been used for
quantification. Matrix interference was not
" observed, therefore exclusion of peaks for
quantification is not required.
OBG-3DM 1248 0.1 0.099 Transcription error from Form X to Form .
" (4:_6:)
Field Blank 1016 10U 05U Sample volume and dilution factors indicate
7/23/92 that the guantitation limits should be
" 1221 20U 10U reported at the CRQL for water samples.
1232 1.0U 05U
[ 1242 10U 0.5 U
1248 i.ou gs5U
" 1254 1.0U 05U
1260 1.0U 05U
" B43 4-8 1221 1660 U 1700 U Results must be reported to 2 significant
figures
B42 4-8 1016 400 U 380 U Results corrected for dilution and percent
" moisture
1232 400 U 360 U
” 1242 400 U 330 U
1254 400 U 380 U
i 1260 400 U 390 U
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TABLE 7 (continued)

Page 2

Mcdifications Performed For PCB Sample Resuits

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

! Sample ID Aroclor Reported Validated Explanation
Result Resuit
! B-28 (0'-4)) 10186 3.95 U 4U Results were modified to meet significant figure
' reporting criteria.
1221 79U 8uU P g
1232 395U 4U
1242 395U 40
1254 395U 4U
1260 395U 4 U
I B-31 (04" 1248 55 48 Peak area used for quantification exceeded
linear calibration range. Resuits were
recalculated using only the peaks with area
counts within the calibration range.
B-31 (8-10% 1248 0.04 U 0.08 Transcription error between Form X and Form .
Equipment Blank 1248 1.0 0.8 Calculation error on Farm X, results were
' UF incorrectly reported on Form |.
7/24/92
|
Field Blank 1016 1.06U 05U Sample volume and dilution factors indicate
7/29/92 that the quantitation limits should be reported
1221 20U 1.0V at the CRQL for water samples.
1232 1.0U 05U
1242 0y 05U
1248 i.ou 05U
1254 iou 05U
1260 io0U 05U

U

Not detected at the indicated quantitation limit.
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TABLE 8
Quality Control Excursions From Holding Time Criteria

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Area

Sample ID Aroclor Reported Validated Explanation
Results Results
1016 05U 0.5 UJ
Equipment Blank . Sample exceeded holding time for
12/4/92 1221 10U 10U extraction (<5 days).
1232 05U 0.5 UJd
1242 05U 0.5 UJ
1248 05U 0.5 UJ
1254 05U 0.5 UJ
1260 05U 0.5
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Table 9

Modifications Performed For PCB Sample Results

Remedial Investigation/Feasibility Study
Ley Creek Dredged Material Aroclor Area

I

Form X Modified

- Sample ID Parameter Form X Reported Form 1 Modified Final
Mean Conc. Mean Conc. Conc.
B-37 (4-8) Aroclor-1248 col 1 128100 142180 * 140000
Aroclor-1248 col 2 130150 144360 *
B-37 (8-12) Aroclor-1248 col 1 7961 10975 * 11000
Araclor-1248 col 2 7576 11497 *
BLD DUP Aroclor-1248 col 1 808 1146 * 1100
Aroclor-1248 col 2 789 1123 *
] B-38 (4-8") Aroclor-1248 col 1 1423 2691 * 2300
Aroclor-1248 col 2 1272 2276 *
B-41 (4-8) Aroclor-1248 col 1 1216 1681 * 1600
Aroclor- 1248 col 2 1059 1551 *
B-42 (0-4) Aroclar-1248 col 1 4788 6994 * 6800
Aroclor-1248 col 2 4619 6827 *
B-42 (4-8") Aroclor-1248 col 1 3841 5209 * 5100
Araclor-1248 col 2 3655 5110 *
B-42 (8-10") Aroclor-1248 col 1 615 889 * 870
Aroclor-1248 col 2 595 874 *
B-43 (4-8) Aroclor-1248 col 1 2680 3794 * 3800
Aroclor-1248 col 2 2723 3804 *
units: ug/kg dry weight

*Result includes Aroclor-1248 peak iso 1 to determine mean Aroclor-1248 concentration.
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GRAIN SIZE ANALYSES RESULTS
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APPENDIX F

RISK ASSESSMENT DATA CALCULATIONS



RISK ASSESSMENT DATA CALCULATIONS

Sample Location

Aroclor 1248 Concentration {mg/kg)

Averaging Valua * (mg/kg)

SURFACE SOIL
LCSS-1 16 J 18
LCSS-2 47 J 4.7
LCSS-3 2.7 J 2.7
LCSS-3 DUP 52 J 5.2
LCSS-4 0.11 JN 0.11
LCSS-5 0.048 J 0.048
B-250' - 4 48 48
B-260" -4 42 J 4.2
B-270' -4 5.5 5.5
B-280' - 4 38 38
B-290' - 4 33 a3
B-300' -4 24 J 24
B-310" -4 48 48
B-340 -4 0.15 J 0.15
B-34 0" - 4’ DUP 0.4 J 0.4
B-350" - 4' 0.16 JN 0.16
B-420¢' - 4 6.8 6.8
B-6MOQ -2 18 18
OBG-3DM O’ - 2 3.3 3.3
OBG-6M ¢" - 2’ 4.3 4.3
B1 10 0.5
B2 22 22
83 15 15
Ba 27 27
BS 11 "
Bé 59 59
B7 4.4 4.4
B8 2.1 2.1
B9 15 18
B10 5.6 5.8
B11 4.9 4.9
Bi12 1 U 0.5
B13 tu 0.5
B14 14y 0.5
B15 1 U 0.5
B16 1 U 0.5
Bi17 1 U 0.5
B18 1 U 0.5
818 27 27
B20 1 U 0.5
B21 3.5 3.5
B22 2 2
B23 1 U 0.5
OVERALL MEAN 10.84
OVERALL MAXIMUM 59
STD DEV; OVERALL, 14.88
STD ERROR; OVERALL 2.27
Z-SCORE 2.02

UPPER 95% CONFIDENCE LEVEL

15.42




RISK ASSESSMENT DATA CALCULATIONS

Sample Location Aroclor 1248 Concentration (mg/kg) Averaging Value * (mg/kg)
SEDIMENTS

SED-1 0.043 U 0.02
SED-2 0.04 U 0.02
SED-3 0.039 U 0.02
SED-4 0.045 U 0.02
SED-5 0.045 U 0.02
SED-6 0.23 J 0.23
SED-6 DUP 0.34 J 0.34
SED-7 0.19 0.19
SED-8 0.71 0.71
SED-9 0.81 0.81
85-1 1 U 0.5
§s§-2** 8.6 8.6
88-3** 1.9 1.9
55-4** 3.3 3.3
58-5** 3.8 3.8
S3-6 1 U 0.5
OVERALL MEAN 1.3
OVERALL MAXIMUM 8.60

** §8-2,3 Aroclor 1016/1242/1248; §5-4,5 Aroclor 1242




RISK ASSESSMENT DATA CALCULATIONS

Sample Location

Aroclor 1248 Concentration (mg/kg)

Averaging Value * {mg/kg)

FISH

Pumpkinsesd #1 E.P. Upstream

2.4 2.4

Pumpkinseed #2 E.P. Upstream 1.7 1.7
Pumpkinseed #3 E.P. Upstream 011 J 0.06
Carp #1 Filet Downstraam 0.11 0.11
Carp #2 Filet Downstream 0.2 0.2
Pumpkinseed #1 E.P. Downstream 0.32 0.32
1992 MEAN 0.80

1892 MAXIMUM 2.40

* Mean calculated using 1/2 detection limit for less than detectable concsntrations.
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EXHIBIT A

FACTORY AVENUE SOIL AND GROUND WATER SAMPLING
PROGRAM LOCATION PLAN
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EXHIBIT C

ANALYTICAL RESULTS - PCB DETECTIONS SOUTH OF FACTORY AVENUE
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EXHIBIT D

WILDLIFE SPECIES ASSOCIATED WITH SPECIFIC COVERTYPE
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SUCCESSIONAL NORTHERN HARDWOOD
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MAMMALS
Masked Shrew
Smoky Shrew
Northern Water Shrew
Least Shrew
Shorttail Shrew
Starnose Mole
Eastern Mole
Hairytail Mole
Little Brown Myotis
Keen Myotis
Indiana Myotis
Silver-haired Bat
Eastern Pipistrelle
Big Brown Bat

Red Bat

Hoary Bat

Black Bear

BIRDS

Great Blue Heron

Grean Heron

Little Blue Heron

Great Egret

Snowy Egret

Louisiana Heron
Black-crowned Night Heron
Yellow-crowned Night Heron
Mallard

American Black Duck
Wood Duck

Common Merganser
Hooded Merganser
Turkey Vuiture
Northern Goshawk
Cooper's Hawk
Red-tailed Hawk
Red-shouldered Hawk
Broad-winged Hawk
Bald Eagle

Osprey

Peregrine Falcon
American Kestrel

Ruffed Grouse

Common Bobwhite
American Woodcock
Mourning Dove
Yellow-biiled Cuckoo
Black-billed Cuckoo
Barn Owl

Common Screech Owl
Great Horned Owl
Barred Owl

Long-eared Owl
Saw-whet Owl
Whip-poor-will
Common Nighthawk |
Ruby-throated Hummingbird

WHITE ASH — AMERICAN ELM - RED MAPLE

Raccoon

Fisher

Shorttail Wease]
Longtail Weasel
Mink

River Otter
Striped Skunk
Coyote

Red Fox

Gray Fox

Bobcat
Woodchuck
Eastern Chipmunk
Gray Squirrel

Red Squirrel
Southern Flying Squirrel
Beaver

Common Flicker
Pileated Woodpecker
Red-bellied Woodpecker
Red-headed Woodpecker
Yellow-bellied Sapsucker
Hairy Woodpecker
Downy Woodpecker
Eastern Kingbird

Great Crested Flycatcher
Eastern Phoebe

Acadian Flycatcher
Willow Flycatcher

Alder Flycatcher

Least Flycatcher

Eastern Pewee

Tree Swallow

Blue Jay

Northern Raven
American Crow
Black-capped Chickadee
Tufted Titmouse
White-breasted Nuthatch
Brown Creeper

House Wren

Winter Wren

Carolina Wren

Northern Mockingbird
Gray Catbird

Brown Thrasher
American Robin

Wood Thrush

Veery

Eastern Bluebird
Blue-gray Gnatcatcher
Cedar Waxwing
Loggerhead Shrike
Yellow-throated Vireo
Red-eyed Vireo

Deer Mouse
White-footed Mouse
Southern Bog Lemming
Boreal Red-backed Voie
Meadow Vole
Yellownose Vole

Pine Vole

Muskrat

Meadow Jumping Mouse
Woodland Jumping Mouse
Porcupine

Snowshoe Hare

Eastern Cottontail

New England Cottontail
White-tailed Deer

Warbling Vireo

Black and White Warbler
Prothonotary Warbler
Worm-eating Warbler
Golden-winged Warbler
Biue-winged Warbler
Tennessee Warbler
Nashville Warbler
Yellow Warbler
Cerulean Warbler
Chestnut-sided Warbler
Prairie Warbler
Ovenbird

Northern Waterthrush
Louisiana Waterthrush
Mourning Warbler
Kentucky Warbler
Common Yellowthroat
Yellow Breasted Chat
Hooded Warbler
Canada Warbler
American Redstart
Orchard Oriole
Northern Oriole

Rusty Blackbird
Common Grackle
Brown-headed Cowbird
Scarlet Tanager
Northern Cardinal
Rose-breasted Grosbeak
Indigo Bunting
American Goldfinch
Rufous-sided Towhee
Chipping Sparrow
Field Sparrow
White-throated Sparrow
Swamp Sparrow

Song Sparrow
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REPTILES

Common Snapping Turtle

Bog Turtle
Wood Turtle
Eastern Box Turtle
Eastern Painted Turtle
Five-lined Skink
" Coal Skink
Northern Water Snake

AMPHIBIANS
Marbled Salamander
Jefferson Salamander
Spotted Salamander

Eastern Tiger Salamander

Red-spotted Newt

Northern Dusky Salamander
Mountain Dusky Salamander

Redback Salamander

Queen Snake

Northern Brown Snake
Northern Redbelly Snake
Eastern Garter Snake
Shorthead Garter Snake
Eastern Ribbon Snake
Eastern Hognose Snake
Northern Ringneck Snake

Slimy Salamander

Four-toed Salamander
Northern Spring Salamander
Northern Red Salamander
Northern Two-lined Salamander
American Toad

Fowler’s Toad

Northern Spring Peeper

WHITE ASH-AMERICAN ELM-RED MAPLE (CONT'D)

Eastern Worm Snake
Northern Black Racer

Eastern Smooth Green Snake

Black Rat Snake
Eastern Milk Snake
Northern Copperhead
Eastern Massasauga
Timber Rattlesnake

Gray Treefrog

Western Chorus Frog
Bullfrog

Green Frog

Mink Frog

Wood Frog

Southern Leopard Frog
Pickerel Frog
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MAMMALS
Masked Shrew
Shorttail Shrew
Hairytail Mole’
Little Brown Myotis
Indiana Myotis
Silver-haired Bat
Big Brown Bat

BIRDS

Great Blue Heron
Green Heron

Little Blue Heron
Great Egret

Snowy Egret
Louisiana Heron
Black-crowned Night Heron
Yellow-crowned Night Heron
Mallard

American Black Duck
Wood Duck
Common Merganser
Hooded Merganser
Northern Goshawk
Cooper’s Hawk
Red-tailed Hawk
Red-shouldered Hawk
Broad-winged Hawk
Bald Eagie

Osprey

Peregrine Falcon
American Kestrel
Rufied Grouse
Common Bobwhite
American Woodcock
Mourning Dove
Yellow-billed Cuckoo
Black-biiled Cuckoo
Barn Owl

Commeon Screech Owl
Great Horned Owl _
Long-eared Owl
Saw-whet Owl

REPTILES

Common Snapping Turtle
Wood Turtle

Eastern Box Turtle
Five-lined Skink

AMPHIBIANS
American Toad

COTTONWOOD

Red Bat

Raccoon

Longtail Weasel
Striped Skunk
Red Fox

Gray Fox

Eastern Chipmunk

Whip-poor-will
Common Nighthawk
Common Flicker
Pileated Woodpecker
Red-beilied Woodpecker
Red-headed Woodpecker
Yellow-bellied Sapsucker
Hairy Woodpecker
Downy Woodpecker
Eastern Kingbird

Great Crested Flycatcher
Eastern Phoebe

Acadian Flycatcher
Willow Flycatcher

Alder Flycatcher

Least Flycatcher

Eastern Pewee

Tree Swallow

Blue Jay

American Crow
Black-capped Chickadee
White-breasted Nuthaich
Brown Creeper

House Wren

Carolina Wren

Northern Mockingbird
Gray Catbird

Brown Thrasher
American Robin

Wood Thrush

Veery

Eastern Bluebird

Cedar Waxwing

Northern Water Snake
Northern Brown Snake
Northern Redbelly Snake
Eastern Garter Snake

Wood Frog

Beaver
White-footed Mouse
Meadow Vole
Eastern Cottontail
White-tailed Deer

Loggerhead Shrike
White-eyed Vireo
Yellow-throated Vireo
Red-eyed Vireo
Warbling Vireo

Black and White Warbler
Prothonotary Warbler
Worm-eating Warbler ~
Golden-winged Warbler
Blue-winged Warbler
Nashville Warbler
Yellow Warbler
Ceruiean Warbler
Chestnut-sided Warbler
Ovenbird

Mourning Warbler
Common Yellowthroat
Yellow Breasted Chat
Canada Warbler
American Redstart
Common Grackle
Brown-headed Cowbird
Scarlet Tanager
Northern Cardinal
Rose-breasted Grosbeak
Indigo Bunting
American Goldfinch
Rufous-sided Towhee ™
Chipping Sparrow

Field Sparrow
White-throated Sparrow
Swamp Sparrow

Song Sparrow

Northern Black Racer
Black Rat Snake
Eastern Milk Snake
Northern Copperhead
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MAMMALS
Opossum

Masked Shrew
Smoky Shrew
Least Shrew
Shorttail Shrew
Starnose Mole
Eastern Mole
Hairytail Mole
Little Brown Myotis
Keen Myotis
Indiana Myotis
Silver-haired Bat
Eastern Pipistrelle
Big Brown Bat
Red Bat

Hoary Bat

BIRDS

Great Blue Heron

Green Heron

Little Blue Heron -

Great Egret

Snowy Egret

Louisiana Heron
Black-crowned Night Heron
Yellow-crowned Night Heron
Mallard

American Black Duck
Wood Duck

Common Merganser
Hooded Merganser

Turkey Vulture

Northern Goshawk

Cooper’s Hawk

Red-tailed Hawk
Red-shouldered Hawk
Broad-winged Hawk

- Bald Eagle

Osprey
Peregrine Faicon
American Kestrel
Ruffed Grouse
Common Bobwhite
American Woodcock
Mourning Dove
Yellow-billed Cuckoo
Hack-billed Cuckoo
gdarn Owl
Common Screech Owi
ireat Horned Owl
Jdarred Owl
Long-eared Owl
“aw-whet Owl
Vhip-poor-will
Commeon Nighthawk
C.uby-throated Hummingbird

RED MAPLE - AMERICAN ELM

Black Bear
Raccoon

Fisher

Shorttail Weasel
Longtail Weasel
Mink

River Otter
Striped Skunk
Coyote

Red Fox

Gray Fox
Bobcat
Woodchuck
Eastern Chipmunk
Gray Squirrel
Fox Squirrel

Common Flicker
Pileated Woodpecker
Red-bellied Woodpecker
Red-headed Woodpecker
Yellow-bellied Sapsucker
Hairy Woodpecker
Downy Woodpecker
Eastern Kingbird
Great Crested Flycatcher
Eastern Phoebe
Acadian Flycatcher
Wiilow Flycatcher
Alder Flycatcher
Least Flycatcher
Eastern Pewce
Tree Swallow
Blue Jay
Northern Raven
American Crow
Black-capped Chickadee
Tufted Titmouse
White-breasted Nuthatch
Brown Creeper
House Wren
Winter Wren
Carolina Wren
Northern Mockingbird
Gray Catbird
Brown Thrasher
American Robin
Wood Thrush
Veery
Eastern Bluebird
Blue-gray Gnatcatcher
Cedar Waxwing
Loggerhead Shrike
White-eyed Vireo
Yellow-throated Vireo

Red Squirrel

Southern Flying Squirrel
Beaver

Deer Mouse
White-footed Mouse
Southern Bog Lemming
Boreal Red-backed Vole
Meadow Vole

Pine Volie

Meadow Jumping Mouse
Woodland Jumping Mouse
Porcupine

Snowshoe Hare

Eastern Cottontail

New England Cottontail
White-tailed De=er

Red-eyed Vireo
Warbling Vireo

Black and White Warbler
Prothonotary Warbler
Worm-eating Warbler
Golden-winged Warbler
Blue-winged Warbler
Nashville Warbler
Yellow Warbler
Cerulean Warbler
Chestnut-sided Warbler
Prairie Warbler
Ovenbird

Northern Waterthrush
Louisiana Waterthrush
Mourning Warbler
Kentucky Warbler
Common Yellowthroat
Yellow Breasted Chat™
Hooded Warbler
Canada Warbler
American Redstart
Orchard Oriole
Northern Oriole

Rusty Blackbird
Common Grackle
Brown-headed Cowbird
Scarlet Tanager
Northern Cardinal
Rose-breasted Grosbeak
Indigo Bunting
American Goldfinch
Rufous-sided Towhee
Chipping Sparrow

Field Sparrow
White-throated Sparrow
Swamp Sparrow

Song Sparrow
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REPTILES

Common Snapping Turtle
Bog Turtle

Wood Turtle

Eastern Box Turtle
Eastern Painted Turtie
Five-lined Skink

Coal Skink

Northern Water Snake

AMPHIBIANS

Marbied Salamander
Jefferson Salamander
Spotted Salamander
Eastern Tiger Salamander
Red-spotted Newt

Northern Dusky Salamander
Mountain Dusky Salamander

Redback Salamander
Slimy Salamander

RED MAPLE — AMERICAN ELM (CONT'D)

Queen Snake

Northern Brown Snake
Northern Redbelly Snake
Eastern Garter Snake
Shorthead Garter Snake
Eastern Ribbon Snake
Eastern Hognose Snake
Northern Ringneck Snake

Four-toed Salamander
Northern Spring Salamander
Northern Red Salamander
Northern Two-lined Salamander
American Toad

Fowler’s Toad

Northern Spring Peeper

Gray Treefrog

Western Chorus Frog

Eastern Worm Snake
Northern Black Racer
Eastern Smooth Green Snak
Black Rat Snake

Eastern Milk Snake
Northern Copperhead
Eastern Massasauga

Timber Rattlesnake

Bullfrog

Green Frog

Mink Frog

Wood Frog

Northern Leopard Frog
Southern Leopard Frog
Pickerel Frog
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