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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. The New York State Department of
Environmental Conservation (NY SDEC) classified the approximately 1,000
feet length of dredged materials on the south bank of Ley Creek, beginning
at the General Motors Corporation (GM) Outfall 003 and extending west,
as a Class 2 site in the NY'S Registry of Inactive Hazardous Waste Disposal
Sites. A property boundary survey, performed at the study area in 1995 as
part of the FS, indicated that the following four parties own portions of the
study area: County of Onondaga, Niagara Mohawk Power Corporation,
The Pfaltzgraff Co., and the New York State Thruway Authority. Property
boundaries are outlined in the topographic and property boundary survey
map, presented in Exhibit A. It should be noted that reference to the State
of New York on the survey map is to the Thruway Authority; it should also
be noted that Ryacuss, referenced on the survey map, later changed its name
to Syracuse China Corporation, which later merged with The Pfaltzgraff
Co.

A Remedial Investigation/Feasibility Study (RI/FS) was conducted by
O'Brien & Gere Engineers, Inc. on behalf of GM, in accordance with an
Administrative Order on Consent (#A7-0239-90-07) between GM and
NYSDEC and the RI/FS Work Plan (O'Brien & Gere Engineers, 1992),
which was approved by NYSDEC on June 3, 1992 (Schick, 1992).
Investigations have addressed the site and the area between Factory Avenue
and Ley Creek extending approximately 4,000 feet west of the western site
boundary (study area). The results of the RI were documented in the
September 1993 revised RI Report (OBrien & Gere Engineers, 1993[a])
which incorporated revisions approved by NYSDEC on August 25, 1993
(Schick, 1993) to the February 1993 initial RI Report.

The FS was conducted to formulate and evaluate remedial alternatives for
the site. The objective of this FS was to develop, screen and evaluate
remedial alternatives for the site in order to present sufficient information
for decision makers to compare alternatives and select a remedy. Remedial
action objectives were developed for the site based on risk considerations

Final: March 21, 1996
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1.1 Dredged material/soil

and applicable or relevant and appropriate requirements (ARARs). A FS
Report was submitted to NYSDEC on November 24, 1993 (O'Brien & Gere
Engineers, 1993[b]). Responses to NYSDEC comments were provided in
an Addendum to the FS Report, and submitted as the Revised FS Report on
May 20, 1994 (O'Brien & Gere Engineers, 1994). Following disagreement
over responses in the Revised FS Report, and receipt of comments from one
of the property owners, Onondaga County, a meeting was held between GM
and NYSDEC on July 20, 1994. A redline/strikeout draft final FS Report
was submitted to the NYSDEC on October 7, 1994 which incorporated the
agreements reached during the July 20, 1994 meeting with NYSDEC; the
agreements reached were summarized in GM's August 17, 1994 letter to
NYSDEC (Kochem, 1994[b]). NYSDEC provided comments on the
redline/strikeout draft final FS Report in a letter dated February 22, 1995.
A topographic and property boundary survey was performed in the summer
of 1995 for the FS. This document presents the final FS Report, which
refiects the resolution of the issues raised in the course of discussions
between GM and NYSDEC, including those technical comments made by
NYSDEC in its letters of February 22, 1995 and December 13, 1993,

The baseline human health risk assessment (RA) and Step I Fish and
Wildlife Impact Analysis (FWIA) identified dermal contact and incidental
ingestion of Ley Creek dredged material/soil as complete exposure
pathways with no unacceptable human health risks and insignificant
terrestrial wildlife risks based on-current sife conditions. A remedial action
objective for dredged material/soil based on risk reduction was therefore not
developed. The PCB Spill Cleanup Policy under the Toxic Substances
Control Act (TSCA) establishes a cleanup level for soil in restricted access
areas at 25 mg/kg polychlorinated biphenyls (PCBs) by weight and was
identified as "To Be Considered" material (TBC). The 25 mg/kg cleanup
level for PCBs is relevant for surface dredged material/soil at the study area,
which constitutes a complete human health and environmental exposure
pathway. Minimizing contact with surface dredged material/soil contain-
ing greater than 25 mg/kg PCBs was therefore developed as a remedial
action objective.

In addition, although it was concluded that current study area conditions
likely meet the three criteria used to develop cleanup objectives outlined in
NYSDEC’s Division Technical and Administrative Guidance Memorandum

O'Brier: & Gere Engineers, Inc.
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1.2. Sediment

1.3. Ground water

(TAGM), Determination of Soil Cleanup Objectives and Cleanup Levels
(NYSDEC, 1994), alternate cleanup Jevels of 1 mg/kg in surface soils (top
I ft) and 10 mg/kg in subsurface soils (depths greater than 1 ft) were also
evaluated to address NYSDEC’s TAGM. Also, one of the study area
property owners, Onondaga County, has identified concerns related to its
need to conduct future activities on-the property (Pirro, 1994). Onondaga
County uses the property as part of the Ley Creek Flood Control Project
Area and as a utility corridor. These concerns were evalvated during the
development of alternatives.

The RA identified no unacceptable human health risks for the sediment
exposure pathway (human dermal contact and incidental ingestion) based
on current site conditions. In the FWIA, the sediment exposure pathway
was identified as complete for aquatic organisms in Ley Creek; and the food
chain exposure pathway was identified as complete for piscivorous wildlife.
PCB concentrations measured in sediments at the study area during the RI
do not exceed acute aquatic toxicity NYSDEC sediment criteria for PCBs;
detectable PCB concentrations measured in sediments at the study area do
exceed wildlife residue NYSDEC sediment criteria for PCBs. Evaluation
of the hazard of PCB levels in study area surface water, sediments, and fish
to the great blue heron, however, indicated no unacceptable risks to
piscivorous wildlife inhabiting or consuming biota in the study area.
However, because of the continuing permitted SPDES discharge of PCBs
from the GM Outfall 003 to Ley Creek and the association of these dis-
charged PCBs with the GM main plant site, NYSDEC has decided that its
decisions relative to remediation of sediments will be made as part of the
GM main plant site RUFS (Schick, 1994{a}] and [b]). Resolution of
NYSDEC comments on the hazard quotient evaluation will also be
addressed during the main plant site RIFS.

Ground water does not constitute a complete exposure pathway for
human or ecological receptors. Although ground water at the study area
discharges to Ley Creek, the baseline RA concluded that the surface
water exposure pathway was negligible compared to sediment/surface soil
exposures, and that sediment/surface soil and fish ingestion exposure

Final: March 21, 1996
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1.4. Surface water

pathways did not present an unacceptable risk to human health or
ecological receptors at the study area.

Detectable PCB concentrations in shallow unfiltered ground water at the
study area exceeded the NYS Class GA ground water standard for PCBs.
Because of the hydraulic connection of the shallow aquifer at the study
area with impacted upgradient water at the GM main plant site, NYSDEC
has decided that its decisions relative to remediation of ground water in
the study area will be made as part of the GM main plant site RI/FS
(Schick, 1994{a] and [b]). In the meantime a remedial action objective
was developed to monitor PCB concentrations in shallow ground water.

It was concluded in the baseline RA that surface water exposures were
negligible compared to sediment/surface soil exposures, and that
sediment/surface soil exposure pathways did not present an unacceptable
risk to human health. The surface water exposure pathway was also
identified as complete for ecological receptors. Based on NYSDEC’s
assessment of poor overall Ley Creek water quality, low detected PCB
concentrations in surface water, and the great blue heron risk evaluation,
it was concluded that surface water does not present an unacceptable risk
to piscivorous wildlife inhabiting or consuming biotfa in the study area.
Although the NYS Class B surface water standard for PCBs was
exceeded in Ley Creek in the vicinity of GM Outfall 003, the main
contributor to the exceedence of the Class B standard was likely the GM
Outfall 003 discharge, which was demonstrated to be a compliant SPDES
discharge during RI storm sampling and routine SPDES monitoring.
Furthermore, future decreases in PCBs discharged through GM Outfall
003 are anticipated with future upgradient remediation on the GM

property.

Fish ingestion was identified as a complete human health exposure
pathway in the RA. Risks associated with this pathway, however, were

concluded to be acceptable. In addition, it was concluded from .

evaluation of risk fo the great blue heron that PCB concentrations present
in study area fish do not present an unacceptable risk to piscivorous
wildlife inhabiting or consuming biota in the study area.

~ OBrien & Gere Engineers, Inc.
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. Executive summary

1.5. Air

1.6. Summary

Because of the continuing permitted SPDES discharge of PCBs from the
GM Outfall 003 to Ley Creek and the association of these discharged PCBs
with the GM main plant site, NYSDEC has decided that its decisions
relative to remediation of surface water will be made as part of the GM
main plant site RVFS (Schick, 1994[a] and [b]).

PCBs were not detected in air samples collected during -earlier
investigation, and air was subsequently concluded to be an incomplete
exposure pathway for human and ecological receptors at the study area.
A remedial objective to address air at the study area was accordingly not
justified.

In summary, the following remedial action objectives were developed for
the study area:

+ Minimize direct contact with dredged material/soil containing PCBs
at concentrations greater than 25 mg/kg.

« Monitor PCB concentrations in shallow ground water.

Additionally, alternate soil cleanup objectives for PCBs of 1 mg/kg
(surface) and 10 mg/kg (subsurface) were evaluated to address
NYSDEC’s TAGM, together with Onondaga County concems as a
property owner.

Thirteen remedial alternatives, consisting of seven main alternatives with
variations, were developed. The screening of alternatives step was not.
performed because seven main alternatives with variations was a
manageable number for detailed analysis. These alternatives were
evaluated in detail relative to the following criteria: overall protection of
human health and the environment; compliance with applicable or
relevant and appropriate requirements (ARARs); long-term effectiveness
and permanence; reduction of toxicity, mobility, and volume through
treatment; short-term effectiveness; implementability; cost; state

Final: March 21, 1996
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acceptance; and community acceptance. The remedial alternatives
evaluated in detail in this FS included the following:

« No Action (Alternative 1),

- Containment (Alternatives 24, 2B, 2C),

» Excavation and Disposal (Alternatives 3A, 3B),

+ Treatment - On-Site Incineration (Alternative 4),

« Treatment - Thermal Desorption (Alternatives 5A, 5B),
» Treatment - In Situ Biological (Alternative 6), and

+ Excavation, Disposal, and Containment (Alternatives 7A, 7B,
7C).

It was concluded that Alternative 2A was the appropriate alternative to
be recommended for implementation at the study area; Alternative 2A
meets remedial action objectives and provides the best balance of
performance with respect to the evaluation criteria.

Remedial Alternative 2A, a containment alternative, is the recommended
alternative which attains remedial action objectives and provides the best
balance of performance with respect fo the evaluation criteria. Based on
remedial action objectives, study area conditions, NYSDEC's hazardous
waste landfill closure performance requirements, and USEPA's Guidance

" on Remedial Actions for Superfund Sites with PCB Contamination (USEPA,

1990), it was concluded a 12 inch vegetated soil cover was the appropriate
cover design for the study area. Alternative 2A includes covering the
dredged material/soil containing greater than 25 mg/kg PCBs on the surface
with a 12 inch vegetated soil cover, monitoring PCB concentrations in
shallow ground water, and implementation of deed restrictions and fencing
to restrict access to remaining dredged material/soil at the study area with
PCB concentrations less than 25 mg/kg. Alternative 2A also includes the
following activities proposed to address Onondaga County concerns related
to future property use:

+ lining of cross culverts and construction of pathways to access cross
culverts;

O'Brien & Gere Engineers, Inc.
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Executive summary

» modification of sanitary sewer manholes to match final study area
grades, installation of asphalt pads around each manhole for access, and
modification of fencing to allow manhole access without access to the
remainder of the study area; and

¢ construction of an access road on the south bank of Ley Creek to
provide a working area for future creek maintenance activities.

Alternative 2A would result in 11 acres of clean surface soils at the study
area and would involve only minor disturbance of PCB-contaminated
dredged material/soil during regrading activities; remedial worker contact
with PCBs would therefore be minimal. Alternative 2A would provide for
approximately the same level of overall protection of human health and the
environment as Alternatives 2B and 2C, through use of different equally
protective controls. Further, Alternative 2A would not require disturbance
of dredged material/soil, as would Alternatives 3A, 3B, 4, 5A, 5B, 7A, 7B,
and 7C, and would consequently not result in risks associated with material
excavation and transport. Alternative 2A would attain ARARs, and would
be the most cost-effective alternative of the range considered. The prelimi-
nary estimated 30-year total present worth cost for implementation of
Alternative 2A is approximately $1.7 million. These costs include an
estimated total capital cost of approximately $1.2 million and an estimated
annual operation and maintenance cost of approximately $35,000.

GM believes Alternative 2A is the appropriate remedial alternative for
selection in accordance with the remedy selection criteria set forth in the
NCP and NYSDEC’s “TAGM on Selection of Remedial Actions at Inactive
Hazardous Waste Sites” (NYSDEC, 1990). However, NYSDEC expressed
a preference for a remedial alternative which reflected the PCB cleanup
objectives of 1 ppm (surface) and 10 ppm (subsurface) set forth in
NYSDEC TAGM 4046, entitled "Determination of Soil Cleanup Objectives
and Cleanup Levels.” In light of this preference, GM, without admitting the
appropriateness of use of this TAGM's PCB standards under applicable
legal or technical requirements, has developed a new remedial alternative,
Alternative 8, which incorporates the use of the requested PCB standards.
The new alternative, Alternative 8, involves the following:

« excavation and off-site disposal of dredged material/soil containing
PCBs at concentrations greater than 50 parts per million (ppm);

* regrading of dredged material/soil in the floodway;

» construction of an access road along the south bank of Ley Creek to
facilitate potential future dredging operations;

Final: March 21, 1996 xi ('Brien & Gere Engineers, Inc.
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L]

grading and installation of a vegetated soil cover over approximately 17
acres of dredged material/soil containing PCBs at concentrations greater
than 10 ppm in subsurface soils and 1 ppm in surface soils to minimize
erosion and direct contact.

installation of fence gates and gravel paths to provide access to
Onondaga County sewer manholes;

grading and piping of drainage swales crossing the site;
fencing;

land use restrictions precluding disturbance of soil cover;
routine ground water monitoring;

routine inspection and maintenance; and

five-year reviews.

The preliminary estimated 30-year present worth cost for implementation
of Alternative 8 is approximately $6.7- million. Estimated direct and
indirect capital costs total approximately $3.6 million and $1.6 million,
respectively. The estimated annual operation and maintenance cost is
approximately $100,000.

O'Brien & Gere Engineers, Inc.
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1. Introduction

:C] 1.1. Objectives.and overview

A Remedial Investigation/Feasibility Study (RI/FS) has been conducted
for the Ley Creek Dredged Material Area in the Town of Salina, New
York. The New York State Department of Environmental Conservation
(NYSDEC) has classified the approximately 1,000 feet length of dredged
materials on the south bank of Ley Creek, beginning at the GM OQutfall
003 and extending west (site), as a Class 2 Site in the New York State
(NYS) Registry of Inactive Hazardous Waste Disposal Sites. Investiga-
tions have addressed the site and the area between Factory Avenue and
Ley Creek extending approximately 4,000 feet west of the western site
boundary (study area).

The RI/FS was conducted by O’Brien & Gere Engineers, Inc. on behalf
of the General Motors Corporation (GM) in accordance with an
Administrative Order on Consent ($#A7-0239-90-07; Order) between GM
and NYSDEC. The RI/FS was conducted in accordance with the RI/FS
Work Plan (O’Brien & Gere Engineers, 1992) approved by NYSDEC on
June 3, 1992 (Schick, 1992). The results of the RI were documented in
the September 1993 revised RI Report (O’Brien & Gere Engineers,
1993[a]} which incorporated revisions approved by NYSDEC on August
25, 1993 (Schick, 1993) to the February 1993 initial RI Report.

This document presents the FS Report, which sets forth the formulation
and evaluation of remedial alternatives for the site. The objective of this
FS was to develop, screen and evaluate remedial alternatives for the site
in order to present sufficient information for decision makers to compare
alternatives and select a remedy. Consistent with the approved RI/FS
Work Plan, the FS was conducted in accordance with the Order, the
provisions of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) as amended by the Superfund Amendments
and Reauthorization Act (SARA), the United States Environmental
Protection Agency’s (USEPA) Guidance for Conducting Remedial
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Investigations and Feasibility Studies under CERCLA (USEPA, 19838[b)),
the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP, 1990), USEPA’s Guidance on Remedial Actions for Superfund

- Sites with PCB Contamination (USEPA, 1990), and NYSDEC’s revised

Technical and Administrative Guidance Memorandum on Selection of
Remedial Actions at Inactive Hazardous Waste Sites (NYSDEC, 1990).

The FS Report is organized into five sections, with accompanying tables,
figures, and appendices. A brief overview of these sections follows:

Section 1 summarizes the information contained in the September 1993
revised RI Report. It presents information about the site such as its
history and environmental conditions. Section 1 includes a description
of the extent of contamination at the site.

Section 2 presents the development of remedial alternatives. Included in
this section is the presentation of remedial action objectives, general
response actions, and identification of volumes or areas of media. The
identification and screening of remedial technologies which address the
remedial action objectives are also discussed. Finally, Section 2 presents
the evaluation of process options, the selection of representative process
options and the assembly of those process options into remedial
alternatives. ' '

Section 3 presents the detailed analysis of remedial alternatives. Each
alternative was evaluated with respect to the following criteria:

» overall protection of human health and the environment;

« compliance with appliéab}e or relevant and appropriate requirements
(ARARs);

» long-term effectiveness and permanence;

+ reduction of toxicity, mobility, and vofume through treatment;
= short-term effectiveness;

« implementability;

e cost;

O'Brien & Gere Engineers, Inc.
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L_] 1.2. Site description

» state acceptance; and
+ community acceptance.

Relative comparisons of the alternatives based on the above criteria were
also documented in Section 3.

Section 4 presents the conclusions and recommendations of the FS.

Section 5 presents a conceptual design of the alternative identified for
implementation.

Tables were prepared to summarize information generated as part of this
study. Figures prepared to help summarize and present key issues are
included -in the Report: Appendices include raw data, calculations, or
other materials prepared by O’Brien & Gere Engineers which support
information presented in the report.

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 and study area map are presented as Figures 1 and 2,
respectively. In the vicinity of the site, Ley Creek is generally less than
15 feet wide and less than 2 feet deep. 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. A 4-ft
diameter sanitary sewer runs through the southern portion of the site,
close to Factory Avenue.

A property boundary survey, performed at the study area in 1995 as part of
the FS, indicated that the following four parties own portions of the study
area: County of Onondaga, Niagara Mohawk Power Corporation, The
Pfaltzgraff Co., and the New York State Thruway Authority. Property
boundaries are outlined in the topographic and property boundary survey
map, presented in Exhibit A. It should be noted that reference fo the State
of New York on the survey map is to the Thruway Authority; it should also
be noted that Ryacuss, referenced on the survey map, later changed its name
to Syracuse China Corporation, which later merged with The Pfaltzgraff

Final: March 21, 1996
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Co. The site is located within an area which is zoned industrial; a portion
of the Town of Salina zoning map is presented as Exhibit B with cross-
hatch marking to show the approximate area of the study area. The site
is also located within a NYS Class II wetland (SYE 6) and within a 100-

year floodplain. The 1982 Federal Emergency Management Agency Flood
Boundary and Floodway Map is presented as Exhibit C.

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, North Syracuse, East Syracuse, Cicero, Clay,
Dewitt, Manlius, and Salina are located in the Ley Creek drainage basin.
Numerous industries and businesses are also located in the Ley Creek
drainage basin, including GM, 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 Air National
Guard’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; Ley Creek Pump
Station, Lyncourt Sewer District, and Syracuse China Corporation,
downstream of GM;. and GM. - Potential upstream sources of
polychiorinated biphenyls (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 Corporation, which discharges to Ley Creek’s
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).

Ley Creek flows to the west and discharges to Onondaga Lake; the
average Ley Creek flow rate at the USGS gauging station near Park

O'Brien & Gere Engineers, Inc.
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1.3. Site history

Street for 11 years of record (1980 to 1990) is 32.9 fi’/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).

Prior to the earlj} 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 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 between Seventh North Street and Route 11 was dredged.
Portions 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 section 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) pursnant to a SPDES Consent Order indicated the presence
of PCBs in the 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 facility (EDI, 1985[a]).

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 foot intervals along a
4,000 foot length of Ley Creek, which included a 1,000 foot length
upstream of GM Outfall 003 and a 3,000 foot length downstream of GM
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, The report cited background
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information indicating that Aroclors 1242 and 1248, which occurred in
GM 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 perform a more detailed study of the area between Factory Avenue
and Ley Creek. Pursuant to NYSDEC’s request, GM completed an
investigation in 1987 of dredged material/soil and ground water in the
area between Factory Avemie 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/soil and ground water samples (O’Brien & Gere
Engineers, 1987[a]).

As a result of the 1987 investigation, NYSDEC decided that a more
comprehensive evaluation of the Ley Creek dredged material/soil 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 completed a field investigation of the site in 1989
which included ground water, dredged material/soil, sediment, and surface
water sampling (O’Brien & Gere Engineers, 1989).

In its comments on the Field Investigation Report, NYSDEC requested:
(i) additional investigatory work 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 and NYSDEC signed an Administrative Order on Consent for perfor-
mance of an RI/FS at the site, effective May 23, 1991. Based on
NYSDEC’s Field Investigation Report comments and on several meetings
between GM 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). RI sampling activities commenced in July
1992, and the RI was completed in accordance with the RI/FS Work Plan
(O’Brien & Gere Engineers, 1992). The September 1993 revised RI
Report (O’Brien & Gere Engineers, 1993[a]) incorporated revisions
approved by NYSDEC on August 25, 1993 (Schick, 1993) to the
February 1993 initial RI Report.

A FS Report was submitted to NYSDEC on November 24," 1993.
NYSDEC provided comments on the FS Report in letters dated January
14, 1994 (Schick, 1994[a]) and April 21, 1994 (Schick, 1994[b]).
Responses were prepared and provided in an Addendum to the FS report
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and submitted to NYSDEC as the revised FS Report on May 20, 1994
(Kochem, 1994[a], and O’Brien & Gere Engineers, 1994). In a June 9,
1994 letter, NYSDEC expressed disagreement with the responses in the
revised FS report. Also, in a letter dated June 28, 1994, one of the
property owners, Onondaga County, expressed concerns related to future
uses of the property and possible site remedial alternatives (Pirro, 1994).
Following these developments, GM and NYSDEC held a meeting on July
20, 1994 for the purpose of reaching a resolution on outstanding issues
regarding the FS Report. A redline/strikeout draft final FS Report was
submitted to the NYSDEC on October 7, 1994 which incorporated the
agreements reached during the July 20, 1994 meeting with NYSDEC; the

agreements reached were summarized in GM's August 17, 1994 letter to
NYSDEC (Kochem, 1994[b]). NYSDEC provided comments on the

,.7 redline/strikeout draft final FS Report in a letter dated February 22, 1995.

it : A topographic and property boundary survey was performed in the summer
of 1995 for the FS.

uj GM submitted a proposed conceptual remedial design to NYSDEC on

August 30, 1995 which represented a remedial program which GM was
willing to implement as a matter of compromise and which GM and
NYSDEC would likely be able to accept. NYSDEC provided comments on
the proposed conceptual remedial design and the FS on December 13, 1995,
This document presents the final FS Report, which reflects the resolution
of the issues raised in the course of discussions between GM and NYSDEC,
including those technical comments made by NYSDEC in its letters of
Febrvary 22, 1995 and December 13, 1995.

1.4. Site conditions

The September 1993 revised RI Report (O’Brien & Gere Engineers,
1993[a]) contains a detailed summary of investigatory activities
performed and data generated at the study area. A concise summary of
study area conditions is presented in this section.

1.4.1. Geology and hydrogeology
A geologic cross section of the study area has been constructed from test

boring logs and is shown in Figure 3. A review of the data indicates that
the study area geology is characterized by the dredged material at the
surface, and native soils consisting of silts, clays and fine-grained sand
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deposits. These fine-grained fluvial and lacustrine sediments overlie
dense glacial till. The dredged materials deposited along the creek banks
are comprised of these fluvial and lacustrine sediments. The depths of
fluvial and lacustrine sediments range from 4 feet to 12 feet below grade
with a thickness ranging from 5 feet to 25 feet. The hydraulic
conductivity in the fluvial and lacustrine sediments range from 2.65 x 107
to 2.63 x 102 cm/sec.

The glacial till unit underlying the fluvial and lacustrine deposits consists
of dense reddish brown clayey silt with sand and imbedded gravel
fragments. On-site, the till layer ranges in depth from approximately 11
feet to approximately 30 feet below grade (Figure 3).  Shale bedrock
was encountered at between approximately 30 and 35 feet below grade.

Ground water elevation data were used to conclude that, in general, the
direction of shallow ground water flow is to the north toward Ley Creek.
Ground water elevations indicate an upward flow potential exists between
the upper fluvial and lacustrine deposits and the underlying till. An
average ground water flow velocity in the shallow zone was calculated
to be 0.08 ft/day (29 ft/yr) assuming an average study area-wide
hydraulic conductivity for materials in the shallow aquifer of 9.5 gpd/f2,
an average hydraulic gradient of 0.022 ft/ft, and an estimated porosity of
0.35.

1.4.2. Investigatory data summary

Dredged material/soil. Historical dredged material/soil data compiled
from the 1986/87 Hydrogeologic Investigation, 1988/89 Field
Investigation, and 1993 RI are presented two-dimensionally on Figure 4.
Dredged material/soil samples were obtained from the 55 borings that
were completed between November 10, 1986 and December 4, 1992;
surface dredged material/soil samples were also obtained from five
locations during the RI. The compiled historical data indicate that PCBs
are dispersed in dredged material/soil across the study area. As discussed
here, surface soil data represent 0 to 3 inch surface soil samples and the
uppermost composite soil sampies from soil borings, with 0 to 2 feet or
0 to 4 feet intervals. Subsurface soil data represent composite soil
samples collected from soil borings other than the uppermost samples.
PCB concentrations in dredged material/soil samples historically ranged
from less than detectable to 470 mg/kg dry weight. PCBs in surface
dredged material/soil extend to the vicinity of the study area directly
north of Factory Avenue; surface dredged material/soil PCB
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concentrations historically ranged from less than detectable to 100 mg/kg.
The overall arithmetic and geometric means for PCB surface and -
subsurface dredged material/soil concentrations are 16 mg/kg and 1.4

mg/kg, respectively.

During the RI; dredged material/soil data indicate that Aroclor 1248 is
predominant at the study area. Aroclor 1260 was detected in three
dredged material/soil samples; however, Aroclor 1260 is not historically
associated with GM process operations. Historical elevated subsurface
PCB concentrations appear to be localized; RI borings placed adjacent
to borings with historical elevated PCB detections (470 mg/kg and 180
mg/kg) contained an order of magnitude lower PCB concentrations (40
mg/kg and 18 mg/kg). The 23 soil borings installed during the R, to
evaluate - whether the former drainage ditch and elevated PCB
concentrations found south of Factory Avenue extend to the north side,
did not indicate the presence of the former drainage ditch on the north
side of Factory Avenue.

Sediment. As presented in Figure 2, sediment samples were collected
one-half mile downstream of GM Outfall 003, one-half mile upstream of

GM Outfall 003, and in the vicinity of GM Outfall 003 during the RI. =

PCBs were not detected in upstream sediment samples; Aroclor 1248 was
detected in the vicinity of GM Outfall 003 (approximately 100 feet
downstream of the outfall ) and in three samples one-half mile
downstream of the outfall at concentrations ranging from 0.19 mg/kg to
0.81 mg/kg dry weight. The range of detected PCB concentrations in
sediment in 1992 were approximately one order of magnitude lower than
the range of PCB concentrations detected in the 1988/89 Field
Investigation (1.9 mg/kg to 8.6 mg/kg). '

Ground water. PCB concentrations in filtered and unfiltered deep RI
ground water samples were less than detectable, indicating that PCBs do
not extend to the glacial till zone. In filtered shallow ground water
samples collected during the RI, PCB concentrations were less than
detectable. Unfiltered shallow RI ground water samples contained PCBs
at concentrations ranging from less than detectable to 4.2 pg/l (Aroclor
1248).

The 1993 RI data provide the most current information regarding study
area ground water conditions. The 1993 RI unfiltered shallow sample
data indicate generally lower PCB concentrations than detected at the
study area in previous investigations. Furthermore, 1993 RI data indicate
a smaller area of ground water with detectable PCB concentrations than
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indicated in previous investigations. Historical ground water data
compiled from the 1986/87 Hydrogeologic Investigation, 1988/89 Field
Investigation, and 1993 RI are presented on Figure 5.

PCBs were not detected in filtered ground water samples collected during
the RI. Further, PCB concenfrations during the RI were higher in older
monitoring wells with a larger screen slot size (20 slot) than PCB
concentrations in the newer monitoring wells with a smaller screen slot
size (10 slot). PCBs exhibit a low solubility in water and subsequently
have a high propensity to be adsorbed to organic-rich media. Therefore,
the 1993 RI data indicate a potential association of detected PCBs with
particulates in the samples.

Surface water. As presented in Figure 2, surface water sampling activities
were conducted in 1988 and 1989 at the study area. Samples were
collected upstream, downstream, and in the vicinity of GM Outfall 003.
In 1988, PCB concentrations were less than detectable at each location.
In 1989, PCBs were defected at one of three sample locations; the one
detected concentration was 1.4 pg/l in the vicinity of GM Outfall 003.

Fish. Fish from Ley Creek were collected during the RI and analyzed for
PCBs. There were a total of 130 fish sampled; the length of 80% of the fish
ranged from 17 to 96 mm. The fish were collected from locations one-half
mile upstream of, one-half mile downstream of, and in the vicinity of GM
Qutfall 003. Aroclor 1248 concentrations in whole fish ranged from less
than detectable to 1.1 mg/kg; Aroclor 1260 concentrations in whole fish

ranged from Iess than detectable to 0.7 mg/kg. Aroclor 1248 concentrations

in fish fillets and edible portions ranged from 0.11 mg/kg to 2.4 mg/kg;
Aroclor 1260 was not detected in fish filets or edible portion samples.
Aroclor 1260 is not historically associated with GM process operations.
The fish species collected from Ley Creek are stream dwellers which tend
to migrate for several miles in response to water level fluctuations, habitat
quality, and food availability (Creech, 1992).

GM Cutfall 003. Samples of outfall discharge water were collected from
GM OQutfall 003 during the RI over a two-hour period during a storm
event. One sample of sediment was also collected from the outfall pipe.
Detected PCB concentrations were less than GM’s 4 pg/l Aroclor 1248
effluent limit established pursuant to a 1985 SPDES discharge Consent
Order. Aroclor 1248 was detected in the first discharge water sample and
duplicate sample collected during the storm at concentrations of 1.2 pg/l
and 1.8 pg/l, respectively. Aroclor 1248 was detected in a discharge
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sample collected one-half hour later at 1.8 ug/l. PCBs were not detected
in samples collected one hour and two hours after the first sample time.
PCBs were not detected in the last two discharge water samples collected.

Aroclor 1248 was detected at 0.18 mg/kg in the sediment sample
collected from the outfall pipe.

Air. Six air samples were collected in the 1988/89 Field Investigation for
the purpose of evaluation of ambient air conditions around the perimeter
of the study area. PCB concentrations were less than detectable in each
sample.

1.5. Risk assessment conclusions

A baseline human health risk assessment (RA) was performed as part of
the RI using analytical data generated during the 1988/89 Field
Investigation and 1993 RI in accordance with USEPA guidelines and
procedures. The following complete exposure pathways were 1dent1ﬁed
in the RA:

» incidental ingestion and dermal adsorption of dredged material/soil,
* incidental ingestion and dermal adsorption of sediment,

» incidental ingestion and dermal adsorption of surface water, and

+ ingestion of fish.

Risk associated with the surface water pathway was not quantified in the
RA due to the limited PCB detections and consequent negligible
exposures as compared to sediment and surface dredged material/soil
exposures. Upper bound and average excess cancer risks and hazard
indices (HIs) associated with the remaining complete exposure pathways
were quantified as follows:

Table 1.5-1. Risk assessment conciusions.

LEYCRKFS

Average Upper
excess bound Upper
Exposure cancer Average excess bound
pathway Receptor risk Hl cancer risk Hi
Direct Contact Adults 75x10% 24x10° 5.0x107 34x10°
with Study Area
Dredged : 1 3 7 3
Material/Scil Children 23x10" 51x10° 33x10 7.2x10
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Table 1.5-1. Risk assessment conclusions (Continued).

Average . Upper

excess bound Upper
Exposure - cancer  Average excess bound
pathway Receptor risk Hi cancer risk HI
Direct Contact Adults 2.3x10° 73x10° 7.0x10* 4.8x10*
with Study Area ‘
Sediments Children 28x10% B61x10* 1.8x107 40x10°
Ingestion of PCB  Adults 60x10% 86x10? 6.0x10° 2.6x10"
Residues in Fish . : 4
Children 52x10° 11x10' 16x10° 3.4 x10

Cancer risks and hazard indices were within the Superfund site remediation goal
[10”* to 10 for excess cancer risks (NCP; 40 CFR300.430) and less than 1 for
HIs (USEPA, 1989)] These risks calculated during the RA 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. Calculated risks for the fish ingestion pathway are
especially conservative because of the undesirability of Ley Creek as a fishing
location due to the nature, size, and quantity of fish present in the study area and
aesthetic problems resulting from raw discharges and combined sewer overflows
(NYSDEC, 1992). '

1.6. Fish and wildlife impact analysis conclusions

A Step I Fish and Wildlife Impact Analysis (FWIA) was completed in
accordance with NYSDEC pguidelines as part of the RI to identify
potential ecological receptors that inhabit the study area and vicinity and
to evaluate the potential for impact on these receptors based on study area
conditions and exposure pathways. '

FWIA findings included:

» Three natural and three cultural covertypes exist in the study area, of
which two natural covertypes (Floodplain Forest and Successional
Southern Hardwoods) provide quality habitat for a variety of wildlife
species.

* The study area is a portion of a New York State regulated wetland.
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» Dredged material/soil, surface water, sediment, and food chain
pathways are complete.

The -overall "very poor" water quality of Ley Creek as defined by
J : NYSDEC in the Rotating Intensive Basins Studies (RIBS) Water Quality
= Assessment Program (NYSDEC, 1992) was also emphasized in the
FWIA. Due to industrial discharges, combined sewer overflows, and
other urban impacts, Ley Creek habitat and water quality are not likely
to improve sufficiently with study area remediation to promote vegetative,
' macroinvertebrate, and fish populations typical of a main channel stream
T habitat.
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2. Development of alternatives

2.1. Introduction

The objective of this first phase of the FS was to develop a range of
remedial alternatives for the site. The development of alternatives
process included the development of remedial action objectives;
development of general response actions; identification of volumes or
areas of media; identification and screening of remedial technologies and
process options; evaluation of process options; and the assembly of
remedial alternatives.

¢
i

2.2. Remedial action objectives

Remedial action objectives are medium-specific goals for protecting human
health and the environment which specify the contaminant(s) of concern,
exposure route(s) and receptor(s), and acceptable contaminant range of
levels for each exposure route. USEPA's Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA (USEPA,
1988[b]) specifies that preliminary remediation goals be based on readily
available risk information and applicable or relevant and appropriate
requirements (ARARs), but that final acceptable concentrations be based on
baseline risk assessment results and the exposure and risk evaluations for
remedial alternatives. As discussed in Section 3.2.2, ARARs and To Be
Considered Material (TBCs) were evaluated instead of New York State
Standards, Criteria, and Guidelines (SCGs) in accordance with the Order
and the RI/FS Work Plan (O'Brien & Gere Engineers, 1992).

Applicable requirements are defined in the CERCLA Compliance With
Other Laws Manual (USEPA, 1988[a]) as those cleanup standards,
standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law
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that specifically address a hazardous substance, pollutant, contaminant, o
remedial action, location, or circumstance at a site. Accordingly, relevant
and appropriate requirements are defined as those cleanup standards,
standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law .
that, while not "applicable" to a hazardous substance, poliutant, R
contaminant, remedial action, location, or other circumstance at a site,
address problems or situations sufficiently similar to those encountered at :
a site that their use is well suited to that site. .

Documentation of rationale employed in the development of remedial
action objectives for study area media is presented as follows.
Dredged material/soil. As discussed in Section 1.5, dermal contact and -
incidental ingestion of study area dredged material/soil was identified as a
complete exposure pathway in the baseliné human health RA performed
during the RI. Risk calculations for this pathway indicated no unacceptable .
human health risks based on current site conditions. Dermal contact and
ingestion of surface dredged material/soil was also identified as a complete
exposure pathway for terrestrial wildlife in the FWIA, as discussed in —
Section 1.6. It was concluded in the FWIA, however, that based on the S
PCB dredged material/soil concentrations present and the infrequent study L
area use by terrestrial wildlife, that the exposure to PCBs was insignificant
by the dredged material/soil exposure pathway. Based on the results of the _
RA and the FWIA, a remedial action objective for dredged material/soil -
based on risk reduction is not warranted.

As previously mentioned, ARARs are also considered during the
development of preliminary remediation goals. Regulations for remediation
of dredged material/soil containing PCBs have not been promulgated by
USEPA or New York State. Chemical-specific ARARSs related to soil were
therefore not identified for the study area. TBCs were identified for the
study area. As described in the CERCLA Compliance With Other Laws .
Manual (USEPA, 1988[a]), TBCs are non-promulgated advisories or '
guidance issued by the federal or state governments that are not legally
binding but which are relevant for consideration. -

NYSDEC has developed a Division Technical and Administrative Guidance -
Memorandum (TAGM), Determination of Soil Cleanup Objectives and
Cleanup Levels INYSDEC, 1994), which provides a basis and procedure to o
determine soil cleanup levels at State Superfund sites. NYSDEC's TAGM i
was initially considered a TBC for the study area.

O'Brien & Gere Engineers, Inc. 16 Final: March 21, 1996
~ LEYCRKFS



N

2. Development of alternatives

NYSDEC's TAGM represents guidance which, under NYS regulations in
6 NYCRR 375-1.10(c)(1)(ii), must be considered under the following
conditions: :

A site's program should be determined with consideration being
given to guidance determined, after the exercise of engineering
judgment, to be applicable on a case-specific basis.

The TAGM establishes that soil cleanup levels for organic chemicals should
be based on one criterion of the following three which produces the most
stringent cleanup objective:

« human health based levels corresponding to excess lifetime cancer risks
of one in one million for Class B carcinogens,

» human health based levels for systemic toxicants calculated from
Reference Doses (RfDs), and

+ concentrations which are protective of ground water/drinking water
quality based on promulgated or proposed New York State standards.

It-was concluded in the baseline RA performed during the Rl, as discussed
in Section 1.5, that the upper bound excess carcinogenic risks associated
with study area dredged material/soil were 5.0 x 107 and 3.3 x 107 for
adults and children, respectively. Because these risks were less than one in
one million, current study area conditions meet the first soil cleanup
criterion. It was also concluded in the baseline RA that the upper bound
hazard indices for non-carcinogenic risks associated with study area
dredged material/soil were 3.4 x 10 and 7.2 x 107, respectively. As these
hazard indices are less than one, current study area conditions also meet the -
second soil cleanup criterion. ’

In an effort to evaluate the leachability of PCBs from study area dredged
material/soil and the applicability of the third TAGM criterion, two
leachability studies were performed. The first leachability study was
performed during development of the November 1993 FS Report without
NYSDEC oversight or generation of quality assurance and quality control
(QA/QC) data. The second leachability study was performed in accordance
with a protocol approved by NYSDEC on August 18, 1994 (Scharf, 1994)
and the RI/FS Work Plan (O'Brien & Gere Engineers, 1992).

During the first leachability study, two study area dredged material/soil ‘
samples were submitted to H2M Laboratories, Inc. in July 1993 for analysis
for total PCBs using NYSDEC Analytical Services Protocol (ASP) Method
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91-3 and leachable PCBs using the Toxicity Characteristic Leaching

Procedure (TCLP) extraction method and NYSDEC ASP Method 91-3 for
leachate analysis. Dredged material/soil samples were collecied from study
area dredged material/soil which had been homogenized for the biodegrada-
tion pilot study GM is conducting. Analytical data generated from this
exercise are presented in Appendix A. Total PCB concentrations in the two
soil samples were 61 mg/kg and 56 mg/kg dry weight. It is noteworthy that
these concentrations are in excess of the arithmetic and geometric mean
concentrations for the dredged material/soil. Leachate generated using the
TCLP procedure contained less than detectable PCB concentrations at a
detection limit of 0.5 reg/l.

During the second leachability study, five soil samples (four environmental
samples and one duplicate QA/QC sample) were collected from the study
area at the approximate location from which dredged material/soil was
collected for the above mentioned biodegradation study. The protocol
followed for the leachability study sampling effort is included in Appendix
B. The samples were collected from a depth of approximately 3 ft, and split
samples were provided to Steven Scharf of NYSDEC, who was present for
the sampling event. The samples were chosen based on field immunoassay
screening results taken from two samples at the same location, indicating
that PCB concentrations in one of the samples exceeded 50 mg/kg. In
addition to the four environmental samples, a duplicate sample and two
QA/QC samples were collected. The samples were chilled in ice and
shipped to H2M Laboratories for analysis for total PCBs using USEPA
Method 8080 and leachable PCBs using the TCLP extraction method and
USEPA Method 8080 for leachate analysis. The analytical data summary
and the data validation summary are included in Appendix C.

PCB concentrations in the soil samples were 82 mg/kg Aroclor 1242 (L-1),
32 mg/kg (estimated) Aroclor 1248 (L-2), 9.2 mg/kg (estimated) Aroclor
1248 (L-3), 54 mg/kg (estimated) Aroclor 1248 (L-4), and 67 mgkg
Aroclor 1248 (estimated) (L-5 (L4 duplicate)). It should be noted that
these concentrations are in excess of the estimated arithmetic and geometric
mean concentrations for the dredged material/soil. PCB concentrations in
the TCLP extracts prepared from the five soil samples were 5.4 ug/l
(estimated) Aroclor 1242 (TL-1; leachate of L-1), 0.27 u/gl Aroclor 1248
(TL-2; leachate of L-2), 0.18 ug/l (estimated) Aroclor 1248 (TL-3; leachate
of L-3), 0.18 ug/] (estimated) Aroclor 1248 (TL-4; leachate of L-4), and

~ 0.19 ug/l Aroclor 1248 (TL-5; leachate of L-5).

With the exception of one leachate sample, PCB concentrations in the
leachate samples from the second leachability study were within a normal
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range of laboratory analytical variation of the NYS Class GA ground water
standard. Leachate PCB concentrations from the first leachability study,
which were less than detectable at a higher detection limit (0.5 ug/l) than
the second leachability study (0.1 ug/l), are consistent with the results of the
second study. The 0.5 ug/l detection limit was consistent with the detection
limit for ground water analyses during the RI using NYSDEC ASP Method
91-1. Further, an estimated detection of Aroclor 1242 at 5.4 ug/l in one
leachate sample in the second leachability study does not indicate that PCBs
are leaching from the dredged material/soil at levels which will result in
exceedence of NYS Class GA ground water standards. The soil sample
from which the leachate was generated contained PCBs at a higher
concentration than the estimated arithmetic or geometric mean PCB soil
concentration at the study area. Additionally, performance of the TCLP
extraction procedure under controlled laboratory conditions is a more
aggressive leaching procedure than that which occurs under natural
conditions at the study area.

Although the results of the leachability study were inconclusive, it is
unlikely that PCBs are leaching from study area dredged material/soil to
ground water at levels representing a regulatory or migratory concern in
view of the following ground water conditions observed at the study area:

« correlation doesn't exist between maximum PCB detections in dredged
material/soil at the study area and PCB concentrations detected in study
area ground water during the RI. For example, two of the highest PCB
concentrations detected in subsurface soil at the study area, 470 mg/kg
and 190 mg/kg, were in the soil boring for monitoring well OBG-6; PCB
concentrations were less than detectable in unfiltered and filtered ground
water samples collected from well OBG-6 during the RI.

» Rldata indicate a potential association of PCBs detected in ground water
samples with particulates in the samples, as discussed in Section 1.4.2.

*» PCBs were detected in ground water south of Factory Avenue
upgradient of the study area during the Ley Creek Interceptor Sewer
installation (Exhibit D) at concentrations in the approximate range and
higher than those detected in unfiltered shallow ground water at the
study area, indicating potential upgradient contributions.

Therefore, current study area conditions likely meet the third soil cleanup
criterion in the NYSDEC TAGM. Remedial action objectives were
consequently not developed based on the NYSDEC TAGM. However,
remedial alternatives were developed to address both the remedial action
objectives and the NYSDEC TAGM.
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The PCB Spill Cleanup Policy, a federal codified policy under the Toxic
substances Control Act (TSCA) in 40 CFR Part 761 Subpart G, addresses
cleanup of PCB-contaminated soil. The PCB Spill Cleanup Policy is not an
ARAR for the study area because it is not a regulation and because it
applies to spills occurring after May 4, 1987, As a codified federal policy

-* representing scientific and fechnical evaluation, however, the PCB Spill

Cleanup Policy is potentially pertinent and was regarded as a TBC for the
study area. The PCB Spill Cleanup Policy establishes cleanup levels for
PCB spills involving 1 Ib or more of PCBs by weight for outdoor electrical
substations, other resiricted access areas, and non-restricted access areas.
Restricted access areas include sites that are more than 0.1 km from
residential/commercial areas or where access is hmited by man-made or
natural barriers (USEPA, 1990). As access to the study area is restricted,
the cleanup level for restricted access areas is most appropriate for
consideration. for the study area; the policy specifies cleanup of soil to 25
mg/kg PCBs by weight in restricted access areas. The 25 mg/kg cleanup
level for PCBs is relevant for surface dredged material/soil at the study area,
which constitute a complete human health and environmental exposure
pathway (although the quantified human health risk associated with this
pathway is less than 1 x 10).

Remediation of subsurface dredged material/soil to 25 mgkg PCBs,
however, is not warranted, Subsurface dredged material/soil at the study
area does not constitute a complete exposure pathway, and leaching of
PCBs from dredged material/soil to ground water is likely not an operative
mechanism, as previously discussed. Furthermore, the arithmetic mean and
geometric mean PCB concentrations in study area surface and subsurface
dredged material/soil, 16 mg/kg and 1.5 mg/kg, respectively, are lower than

25 mg/kg,

Based on these considerations, the following remedial action objective was
developed for dredged material/soil at the study area:

Minimize contact with dredged material/soil containing greater than 25
mg/kg PCBs.

Alternate cleanup levels of 1 mg/kg in surface soils (top 1 ft) and 10 mg/kg

in subsurface soils (depths greater than 1 ft) were also evaluated to address

NYSDEC’s TAGM, as discussed previously in this section. These cleanup
levels are reflective of the cleanup standards used under the TSCA Spill
Cleanup Policy for non-restricted access areas. For these areas, the Policy
specifies soil cleanup to 10 mg/kg if excavated to a minimum of 10 inches
and covered with clean soil containing less than I mg/kg PCBs.
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Further, one of the study area property owners, Onondaga County, has
identified concerns related to its need to conduct future activities on the
property (Pirro, 1994). Onondaga County uses the property as part of the
Ley Creek Flood Control Project Area and as a utility corridor. The
Onondaga County Department of Drainage and Sanitation needs to maintain
sanitary and drainage facilities in the study area, which is a part of the Bear
Trap Ley Creek Drainage District and the County Consolidated Sanitary
District. An underground trunk sewer runs through the study area parallel
to Factory Avenue that must be maintained and repaired as necessary.
Further, creek channel maintenance and repair must be performed as
necessary, although little sediment buildup was observed in the creek during
RI field activities. The Onondaga County Department of Transportation is
responsible for maintaining cross culverts which run under Factory Avenue,
through the study area, and drain to Ley Creek. In addition, the County
cited possible widening of Factory Avenue as a future use for the property.
Onondaga County's concerns were considered and evaluated during the
development and analysis of alternatives.

Sediment. As discussed in Section 1.5, dermal contact and incidentai
ingestion of Ley Creek sediment was identified as a complete exposure
pathway in the baseline human health RA performed during the RI. Risk
calculations for this pathway indicated no unacceptable human health risks
based on current site conditions. The sediment exposure pathway was also
identified as complete for aquatic organisms in Ley Creek in the FWIA, as
discussed in Section 1.6.

* There currently are no promulgated federal or state regulations for

remediation of sediment containing PCBs. NYSDEC has specified,
however, that Cleanup Criteria for Aquatic Sediments (NYSDEC, 1993;
NYSDEC's sediment criteria), an internal NYSDEC policy, be considered
during the development of remedizl action objectives for the study area, not
as cleanup levels but as points of reference for further evaluation
(NYSDEC, 1993 and Cooper, 1993). Sediment criteria are calculated for
constituents based on the fraction organic carbon in the sediment, the
surface water quality standard, and the octanol/water partition coefficient.
PCB concentrations measured in sediments at the study area during the RI
do not exceed acute aquatic toxicity sediment criteria for PCBs, calculated
based on total organic carbon measurements at each sample location

{OBrien & Gere, 1993). Acute aquatic toxicity criteria represent concentra-

tions which would be predicted to cause acute toxicity to benthic or
epibenthic life. Detectable PCB concentrations measured in sediments at
the study area during the RI do exceed wildlife residue criteria for PCBs,
calculated to range from 0.0195 to 0.0295 mg/kg {O'Brien & Gere, 1993).
Wildlife residue criteria represent concentrations which would be predicted
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to cause contaminant accumulation in aquatic animals to levels which -

would be harmful to wildlife consuming biota in that location. Detectable
PCB concentrations measured in sediment at the study area during the RI
also exceed human health bicaccumulation criteria for PCBs. Human
health bioaccumulation criteria represent concentrations which would be
predicted to cause toxic effects to humans from bioaccumulation resulting
from ingestion of 0.33 kg/day of fish, which is not consistent with site
conditions. ' '

Because detectable PCB concentrations in sediments exceeded NYSDEC
wildlife residue criteria, further evaluation was required to assess whether
study area sediments present an unacceptable risk to wildlife inhabiting or
consuming biota in the study area. Consequently, the hazard of PCB levels
in Ley Creek surface water, sediments, and fish to the great blue heron
(Ardea herodias) was estimated. The great blue heron was selected as the
indicator species for risk assessment because it was identified in the FWIA
as a sensitive species of concern that would be representative of risk to
piscivorous inhabitants of the surrounding environs. ~ The results of the
hazard evaluation are presented in Appendix D. Utilizing conservative
assumptions described in Appendix D, hazard quotients were calculated for
two scenarios:

*» Using mean detected PCB concentrations in fish, sediment, and surface
water at the study area, hazard quotient= 0.275, and

» Using mean plus one standard deviation detected PCB concentrations in
_fish and sediment and mean PCB concentration in surface water
(standard deviation not available), hazard quotient = 0.55.

Hazard quotients less than 1 indicate a low risk potential. Neither scenario
indicated that exposure to PCBs in the study area would cause deleterious
effects to the great blue heron. It is therefore concluded that PCB
concentrations at the levels found to be present in study area sediments do
not represent an unacceptable risk to piscivorous wildlife inhabiting or
consuming biota in the study area.

Because of the continuing permitted SPDES discharge of PCBs from the
GM Outfall 003 to Ley Creek and the association of these discharged PCBs
with the GM main plant site, NYSDEC has decided that its decisions
relative to remediation of sediments will be made as part of the GM main
plant site RI/FS (Schick, 1994{a] and [b]). NYSDEC provided comments
on the hazard quotient evaluation (Cooper, 1994), presented in Exhibit E.
Resolution of these comments will be addressed in the GM main plant site

RI/FS. It should be noted that USEPA guidelines were followed for the
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hazard quotient evaluation, in accordance with the Order, which requires
the RI/FS to be conducted in accordance with federal guidance documents.

Ground water. As discussed in the RI Report (O'Brien & Gere, 1993),
ground water does not constitute a complete exposure pathway for human
or ecological receptors. Shallow ground water at the study area does

* discharge to Ley Creek, where surface water, sediment, and fish ingestion

constitute complete exposure pathways for human and ecological receptors.
It was concluded, however, during the baseline RA conducted during the
RI, that the surface water exposure pathway was negligible compared to
sediment/surface soil exposures, and that sediment/surface soil and fish
ingestion exposure pathways did not present an unacceptable risk to human
health. Further, as previously discussed, it was concluded that surface
water, sediment, and food chain ecological exposure pathways do not
currently present an unacceptable risk to ecological receptors at the study
area. - .

The New York State Class GA ground water standard for PCBs, 0.1 g/l
in 6 NYCRR Part 703 'is a chemical-specific ARAR for the study area.
Class GA -ground water standards are applicable to all ground waters of the
state. Detectable PCB concentrations in shallow unfiltered ground water at
the study area exceeded the Class GA standard, Howeven, this finding must
be evaluated in the context of the following observations:

* The Class GA standard, 0.1 .g/l, is lower than the analytical detection
limit, 0.5 g/l attained through reasonable means using NYSDEC ASP
Method 91-3. NYSDEC indicated that a 0.5 ng/1 detection limit was
appropriate for evaluation of the presence of PCBs in ground water at
the study area (Scharf, 1992). The arithmetic mean and geometric mean
PCB concentrations in unfiltered shallow ground water samples
collected during the 1993 RI were 1.0 ug/l and 0.68 ug/l, respectively,
conservatively calculated by assuming less than detectable
concentrations were one-half the detection limits. Study area ground
water, on the average, is therefore nearly attaining the ARAR. .

» The likely association of measured PCB concentrations in unfiltered
shallow ground water samples with sample particulate content indicates
that actual dissolved PCB concentrations in shallow ground water are
probably in compliance with the ARAR, and consequently, it would be
difficult to effectively perform or gauge the progress of any ground
water remediation effort.

» The Class GA standard would likely be impossible to achieve with an
active ground water remediation system given the adsorptive character-
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istics of PCBs. PCBs are relatively immobile in ground water,
exhibiting very low solubility and the tendency to strongly adsorb fo
organic particulate matter. USEPA recognized the difficulty associated
with active remediation of PCBs in ground water and the technical
impracticability of achieving health-based levels in Guidance on
Remedial Actions for Superfund Sites with PCB Contamination
(USEPA, 1990; page 34). USEPA acknowledged that residual PCB oils
lodge in pore spaces and are "very difficuit to remove through traditional
pump and treat methods," and for PCBs sorbed on particulates, "the rate
of removal through ground water extraction may be very limited and
substantial amounts of clean water w:II be affected as it is pulled into the
contaminated zone.'

* In Guidance on Remedial Actions for Contaminated Ground Water at
Superfund Sites (USEPA, 1988[c]; page 5-17), USEPA maintains that
the use of natural attenuation is potentially favorable under the following
conditions which are present at the study area: low mobility contami-

nants, low concentrations of contaminants, low exposure potentials, and

low projected demand for future ground water use.

e In CERCLA Compliance With Other Laws Manual (USEPA, 1988[a];
page 1-8), USEPA maintains that ARARs must be achieved at the
completion of remedial action. In the case of ground water, remedial
action can not be considered complete until future remediation of
upgradient sources is complete due to the hydraulic connection of the
shallow aquifer at the study area with impacted upgradient ground
water, Active. aquifer remediation in the study area would not affect
ARAR attainment in the study area until such time as potential
upgradient impacts are addressed.

Because of the hydraulic connection of the shallow aquifer at the study area
with impacted upgradient ground water at the GM main plant site,
NYSDEC has decided that its decisions relative to remediation of ground
water will be made as part of the GM main plant site RI/FS (Schick,
1994[a] and [b]).

Although remedial objectives for ground water will be reevaluated during
the GM main plant site RI/FS, tracking of ground water conditions in the
interim is prudent. Routine observation of ground water PCB concen-
trations will provide a means to track natural atfenuation progress or to
detect concentration increases and subsequently evaluate risks associated
with Ley Creek exposure pathways following ground water discharge.
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Accordingly, the following remedial action objective was developed for
ground water at the study area:

Monitor PCB concentrations in shallow ground water at the study area.

Surface water. Dermal contact and incidental ingestion of Ley Creek
surface water was identified as a complete exposure pathway in the baseline
human health RA performed during the RI. As previously mentioned,
however, it was concluded in the RA that, based on the data presented in the
RI, surface water exposures were negligible compared to sediment/surface
soil exposures, and that sediment/suiface soil exposure pathways did not

_present an unacceptable risk to human health. The surface water exposure

pathway was also identified as complete for €cological receptors in the
FWIA documented in the RI Report (OBrien & Gere, 1993). It was
concluded, however, in the FWIA that ecological impacts related to surface
water PCB exposures were likely to be low due to low detected PCB
concentrations and NYSDEC's assessment of overall Ley Creek water
quality as poor (NYSDEC, 1992), Further, as previously discussed, it was
concluded from evaluation of risk to the great blue heron that PCB
concentrations present in study area surface water (as well as sediment and
fish} do not present an unacceptable risk to piscivorous wildlife inhabiting
or consuming biota in the study area.

The New York State Class B surface water standard for PCBs, 0.001 ug/l,
in 6 NYCRR Part 703 is a chemical-specific ARAR for the study area. As
documented in 6 NYCRR Part 895, 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 supply for
drinking, culinary, or food processing purposes. Surface water sampling
and analyses conducted during the 1988/89 Field Investigation, as discussed
in Section 1.4.2, indicated that the Class B standard was exceeded in the
vicinity of GM Qutfall 003 on one of two sampling occasions. However,
this finding must be evaluated in the context of the following observations:

» The main contributor to the exceedence of the Class B standard in 1989
in the vicinity of the GM OQutfall 003 was likely the outfall discharge,
which was demonstrated to be a compliant SPDES discharge during RI

- stortn sampling and routine SPDES monitoring. Future decreases in
PCBs discharged through GM Qutfall 003 are anticipated with future
upgradient remediation on the GM main plant site. :

+ The Class B standard, 0.001 g/, is two orders of magnitude lower than
the analytical detection limit, 0.5 ug/l, attainable through reasonable
means using NYSDEC ASP Method 91-3.
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Based on these considerations, the New York State Class B surface water
standard was not further considered as an ARAR in this FS.

As discussed in Section 1.5, fish ingestion was also identified as a complete

human health exposure pathway in the RA. Risks associated with this
pathway, however, were concluded to be acceptable. Further, mean PCB
concentrations in whole fish and edible portions, 0.6 mg/kg and 0.8 mg/kg,
respectively, are less than the Food and Drug Administration (FDA)
Tolerance Limit for PCBs in fish, 2 mgkg  The food chain
bioaccumulation exposure pathway was also identified as complete in the
FWIA. As previously discussed, it was concluded from evaluation of risk
to the great blue heron that PCB concentrations present in study area fish
(as well as surface water and sediments) do not present an unacceptable risk
to piscivorous wildlife inhabiting or consuming biota in the study area.

Because of the continuing permitted SPDES discharge of PCBs from the
GM OQutfall 003 to Ley Creek and the association of these discharged PCBs
with the GM main plant site, NYSDEC has decided that its decisions
relative to remediation of surface water will be made as part of the GM
main plant site RI/FS (Schick, 1994[a] and [b]).

Air. PCBs were not detected in air samples collected during the 1988/89
Field Investigation, and air was subsequently concluded to be an incomplete
exposure pathway for human and ecological receptors at the study area, A
remedial objective to address air at the study area is accordingly not
justified.

Summary. In summary, the following remedial action objectives were
developed for the study area:

¢ Minimize direct contact with dredged material/soil containing PCBs at
concentrations greater than 25 mg/kg.

* Monitor PCB concentrations in shallow ground water at the study area.
Alternate cleanup levels of 1 mg/kg in surface soils (top 1 ft) and 10 mg/kg

in subsurface soils (depths greater than 1 ft) were also evaluated to address
NYSDEC’s TAGM, as discussed previously in this section.
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2. Development of alternatives

2.3. General response actions

General response actions are medium-specific actions which may be
combined into alternatives to satisfy the remedial action objectives.
General response actions which address the remedial action objective
related to dredged material/soil include: institutional actions, containment
actions, removal actions, treatment actions, and disposal actions. General
response actions which address the ground water remedial objective include
institutional actions.

2.4. 1dentification of volumes or areas of media

Site conditions, the nature and extent of contamination, and preliminary
remediation’ goals were taken into consideration to define the volumes or
areas of media to be addressed by the general response actions. A plan
view of PCB concentrations in surface dredged material/soil at the study
area is presented as Figure 6. A cross section displaying PCB
concentrations detected in surface and subsurface dredged material/soil at
the study area is presented as Figure 4. Soil on the north side of Ley Creek
was not considered during the identification of areas and volumes of
dredged material/soil to be addressed by general response actions. PCBs
were detected in soil on the north side of Ley Creek in only three out of
fifleen samples, two of which were at concentrations slightly above 1 mg/kg
(3.5 mg/kg and 2 mg/kg) and the other at 27 mg/kg, only slightly above 25

mg/kg.

Data indicate PCBs are randomly dispersed in dredged material/soil across
the study area; there is no pattern of distribution of PCB concentrations.
PCB detections do not appear to be limited to specific depths or specific
pile locations at the study area. Current study area topography is not useful
in predicting the exact locations and depths of dredged materials. Historical
drawings (Calocerinos & Spina, 1975) indicate that topography of study
area native soils was not level prior to placement of dredged materials;
existing topographic elevations do not therefore indicate physical
boundaries of PCB-containing dredged materials. Accurate estimation of
volumes of dredged material/soil to be addressed by removal actions is
consequently not straightforward and must be based on assumptions.

Existing dredged material/soil PCB data was used to estimate average
depths and areal percentages of the study area which would potentially be
associated with soil cleanup objectives. Surface dredged material/soil at the
study area containing PCBs at concentrations greater than 25 mg/kg are
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addressed by the remedial action objective for dredged material/soil. The
estimated area of dredged material/soil in the study area with PCB
concentrations greater than 25 mg/kg detected in surface dredged
material/soil which would be addressed by a containment action is approxi-
mately 11 acres. To estimate the potential volume of dredged material/soil
which would be addressed by a removal action, it was assumed that 1/16 of
the total area (11 acres) would be excavated at an average depth of 6 fi to
leave PCB concentrations at the new surface which would be less than 25
mg/kg. Based on these assumptions, the estimated volume of dredged
material/soil with surface PCB concentrations greater than 25 mg/kg is
6,600 cubic yards To estimate this volume, surface dredged material/soil
data presented in Figure 6 and subsurface dredged material/soil data
presented in Figure 4 were used.

Surface dredged material/soil at the study area (depths less than 1 fi)
containing PCBs at concentrations greater than 1 mg/kg and subsurface
dredged material/soil (depths greater than 1 ft) containing PCBs at
concentrations greater than 10 mg/kg are addressed by NYSDEC’s TAGM.
The estimated area of dredged material/soil at the study area with PCB
concentrations in surface soils greater than 1 mg/kg or in subsurface soils
greater than 10 mg/kg, which would be addressed by a containment action,
is approximately 17 acres. To estimate the potential volume of dredged
material/soil which would be addressed by a removal action, it was assumed
that 1/2 of the total area (17 acres) would be excavated at an average depth
of 7 ft to address PCB concentrations greater than 10 mg/kg in subsurface
soils. It was further assumed that the remaining 1/2 of the total area would
be excavated to a depth of 1 ft to address remaining PCB concentrations
greater than 1 mg/kg in surface soils. Based on these assumptions, the
estimated volume of dredged material/soil with surface PCB concentrations
greater than 1 mg/kg or subsurface soils greater than 10 mg/kg is 110,000
cubic yards. To estimate this volume, surface dredged material/soil data

presented in Figure 6 and subsurface dredged material/soil data presented.

in Figure 4 were used.

Additionally, estimations were made of the area of dredged material/soil
with PCB concentrations exceeding 10 mg/kg and the volume of dredged
material/soil with surface or subsurface concentrations greater than 50
mg/kg to address specific remedial alternatives presented later in this report.
The estimated area of dredged material/soil at the study area with PCB
concentrations in surface or subsurface soils greatér than 10 mg/kg which
would be addressed by a cover action is approximately 15 acres. To
estimate the potential volume of dredged material/soil with PCB
concentrations greater than 50 mg/kg which would be addressed by an
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excavation action, it was assumed that dredged material/soil would be
excavated from a circular area of 10 fi radius at sample locations which
indicated concentrations greater than 50 mg/kg in past analyses. Assumed
depths corresponded with sample depths as shown on Figure 4. Based on
these assumptions, the estimated volume of dredged material/soil with PCB
concentrations greater than 50 mg/kg to be addressed by an excavation
action is 480 cubic yards. '

2.5. Identification and screening of remedial technologies and process options

This step required identification of potentially applicable remedial
technology types and process options for each general response action.
Process options were screened on the basis of technical implementability.
The technical implementability of each identified process option was
evaluated with respect to site contaminant information, site physical
characteristics, and areas and volumes of affected media. Technologies and
process options identified for the dredged material/soil and ground water
were described and screened for technical implementability as presented in
Tables 1 and 2, respectively. Descriptions of process options which
remained after the screening follows.

2.5.1. Dredged material/soil

A summary of the screening of technologies and process options relative to
the dredged material is presented in Table 1. Each of the process options
identified were considered potentially applicable. A discussion of the
remedial technology process options for the dredged material which passed
the technology screening phase follows.

Deed restrictions. With respect to the dredged material/soil, Jand use
restrictions would be reflected in the property deed. The deed restrictions
would preclude the conduct of activities which would potentially expose
contaminated materials or impair the integrity of a soil cover without prior
review and approval by NYSDEC. The scope of these land use restrictions
would be reviewed with the property owners, Onondaga County, Niagara
Mohawk Power Corporation, The Pfalizgraff Co., and the New York State
Thruway Authority.

Fencing. Fencing would consist of the placement and maintenance of a
fence around the dredged material/soil to limit access to the area and
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thereby minimize contact and protect against activities which might
adversely affect the integrity of a cover system. The study area is currently
fenced along Factory Ave. Installation of locks on the gates and inspection

and maintenance could be implemented during remediation.

Soil cover, A soil cover is one technology which would address the
objective of minimizing contact with surface dredged material/soil. Based
on study area conditions, a 12 inch vegetated soil cover is an appropriate
cover design to serve this function. Potential ARARs and TBCs related to
a soil cover at the study area include NYS hazardous waste secure land
burial facility closure requirements in 6 NYCRR Part 373-2.14(g) and
USEPA's Guidance on Remedial Actions fbr Superfund Sites with PCB
Contamination (USEPA, 1990).

NYS regulations specify that hazardous waste landfills be covered with a
final cover designed and consiructed to:

+ provide long-term minimization of migration of hquid through the
closed landfill,

. funcﬁon with minimum maintenance,

+ promote drainage and minimize cover erosion or abrasion,

. accommodgte settling and subsidence to maintain cover integrity, and
» have a permeability less than or equal to natural subsoil permeability.

For study area conditions, a 12 inch vegetated soil cover is consistent with
these performance requirements. As discussed in Section 2.2, migration of
PCBs from dredged material to ground water appears to be minimal under
current study area conditions. Grading and cover installation would be
performed such that drainage is promoted, erosion is minimized, and cover
integrity is protected. Finally, installation of a 12 inch vegetated soil cover
would not facilitate ground water mounding.

USEPA's Guidance on Remedial Actions for Superfund Sites with PCB
Contamination (USEPA, 1990) further supports installation of a 12 inch
vegetated soil cover at the study area. The guidance provides for
implementation of minimal long-term management controls when low PCB
concentrations remain on-site and direct contact risks are sufficiently
reduced. An example analysis of long-term management controls is
presented in Section 4.3.1 of this guidance which provides for installation
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of a 12 inch vegetated soil cover over PCB soil concentrations of 20 mg/kg
and below. Arithmetic and geometric mean PCB concentrations in surface

_and subsurface soil at the study area are 16 mg/kg and 1.5 mghke,

respectively.

Excavation. Excavation would involve the removal of dredged material/soil
using construction equipment such as backhoes and front-end loaders.
Excavated material with PCB concentrations greater than 50 mg/kg destined
for off-site treatment or disposal would be managed in accordance with the
TSCA PCB disposal regulations promulgated in 40 CFR Part 761 Subpart
D and New York State hazardous waste regulations in 6 NYCRR Part 373.
Applicable regulations are discussed in Section 3.2.2, Compliance with
Applicable or Relevant and Appropriate Requirements (ARARs).

Commercial chemical landfill. Excavated dredged material/soil could be
transported to a permitted commercial landfill for disposal.

Soil washing. Soil washing is a physical treatment process which involves
the separation/segregation and volumetric reduction of contaminants in
soils. The process involves high energy contacting and mixing of excavated
soil with an aqueous-based washing solution in a series of mobile washing

- units. The soil washing process separates fine-grained soils from coarser-

grained soils. PCBs would be expected to be adsorbed to the finer-grained
particles. Management of PCB-containing fine-grained dredged material/

soil and wash water would subsequently be required.

Solidification/stabilization. Solidification/stabilization is a process which
involves the addition of cement or pozzolanic materials to soil to produce
a stable and inert mass. This process renders constituents in the soil less
leachable, but does not destroy or reduce the toxicity of contaminants.
Encapsulation of PCBs via solidification could be accomplished through the
addition of cement or lime and mixing with dredged material/soil. Bonding
of PCBs via stabilization could be accomplished through the addition of a
modified clay or other binder and mixing with dredged material/soil. The
solidified/stabilized matrix could be either placed on-site or transported for
off-site disposal. '

Chemical dechlorination. Chemical reagents prepared from polyethylene
glycol and potassium hydroxide have been demonstrated to dechlorinate
PCBs through a nucleophilic substitution process. The products of the
reaction have been proven to be non-toxic, non-mutagenic, and non-
bioaccumulative. In this process, reagents are mixed with soil and heated
in a reactor. Wash water management is required. This treatment must be
monitored carefully such that sufficient reaction time is allowed. The
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treated residuals could then be either placed on-site or transported for off-
site disposal.

Solvent washing/extraction. Solvent washing/extraction involves removing
PCBs from excavated contaminated soil and concentrating them in a
residual solvent stream that requires subsequent management. Often the
solvent can be recovered by taking advantage of certain properties of the
solvent being used. Typically, solvent extraction treatment involves soil
screening to remove large particles, potential addition of water to render the
soil pumpable, mixture of soil and solvent in an extractor, routing of
extracted PCB/solvent mixture to a separator, separation of solvent with
temperature or pressure change, solvent recycling, concentrated PCB
disposal, and treated soil disposal/replacement. Treated dredged material/
soil may require dewatering prior to management; water would
subsequently require management.

Ex situ biological treatment. Ex situ biological treatment is a process in
which excavated contaminated material is treated biologically in a reactor,
composting system, or landfarming process. In this process, naturally
occurring microorganisms are stimulated to degrade PCBs. Nutrients,
oxygen, and co-metabolites are injected to enhance the process. This
innovative technology allows the microorganisms to reduce the PCB into
a less toxic compound.

Biological treatment for PCBs is a relatively innovative application. GM
is concluding a pilot study for biodegradation of PCB-contaminated
dredged material/soil from the study area. Attached as Exhibit F is a copy
of the May 1994 progress report from GM’s pilot biodegradation study.

In situ biological treatment. In situ biological treatment involves the
degradation of soil contaminants in place by naturally -occurring
microorganisms. In situ biological treatment of surface dredged material/
oil at the study area could consist of a modified landfarming process in
which nufrients and/or enhanced naturally occurring microbial populations
are applied to surface dredged material/soil to enhance biodegradation.
Tilling of surface dredged material/soil could also be performed to enhance
oxygen availability to microbes. As noted above, the May 1994 progress
report from GM's pilot biodegradation study is attached as Exhibit F.

Thermal desorption. Thermal desorption is an ex situ process that uses
either direct or indirect heat exchange to volatilize organic contaminants
from dredged material/soil. Thermal desorption is a physical separation
(volume reduction) process and not an organic decomposition (incineration)
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process. Operating temperatures are in the 200 to 1000 degrees fahrenheit
range. The relatively low operating temperatures tend to make thermal
desorption less energy intensive and thus, less costly, than incineration.
The primary technical factors affecting thermal desorption performance are
the contaminant conceniration, the maximum dredged material/soil
temperature achieved, total soil residence time, and soil moisture content.
The volatilized contaminants from the thermal desorption process are
typically directed to a secondary system for incineration (ie. an
afterburner), adsorption on activated carbon, or recovery by condensation.
If the volatilized contaminants are incinerated, an air emissions control
system is employed to remove acid gases and particulates in the exhaust
gas. ‘

Thermal gas-phase reduction. Thermal gas-phase réduction involves a

. process that converts PCB contaminated material into gas, which is injected

into a chamber with a heated hydrogen atmosphere. The PCBs are
converted to methane gas and hydrochloric acid. The methane is used to
heat the reactor that achieves conversion. The hydrochloric acid is moved
into a scrubber chamber and converted info a solution of sodium chloride
and water.

This process is an alternative to incineration; with the absence of free
oxygen, the reaction can prevent the formation of dioxin compounds.

Incineration. Incineration is a thermal destruction treatment method which
uses high temperature oxidation under controlled conditions to combust
organic substances into products that generally include CO,, H,O vapor,
SO,, NO,, HCL gases and ash. Products of thermal destruction/incineration
such as particulates, SO,, NO,, HCl and products of incomplete combustion
require air pollution control equipment to prevent release of undesirable
species into the atmosphere. Ash disposal is also required. Incineration
methods can be used to effectively destroy PCBs in dredged material/soil.

In situ vitrification. In situ vitrification (ISV) is a thermal process which
transforms the chemical and physical characteristics of waste materials in
place such that it becomes a glassy solid matrix which is resistant to
leaching. Soil transformation occurs through a pyrolysis process using
electrodes to apply a high power electrical current. PCBs are destroyed in
the process. Off gases are collected in a hood and treated as necessary.
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2.5.2 Ground water

A summary of the screening of technologies and process options relative to
ground water is presented in Table 2. The remedial technology associated
with the institutional general response action was monitoring, considered
to be potentially applicable. A brief description of ground water monitoring
follows.

Ground water monitoring. Ground water monitoring would involve
periodic sampling and analysis of ground water at the study area, Ground
water monitoring would provide a means to detect changes in PCB
concentrations in the ground water.

. 2.6. Evaluation of process options

The process options remaining after the initial screening were evaluated
further according to the criteria of effectiveness, implementability, and cost.
The effectiveness criterion includes the evaluation of:

* potential effectiveness of the process options in meeting remediation
goals and handling the estimated volumes or areas of media;

» potential effects on human health and the environment during
construction and implementation; and

* experience and reliability of the process options for dredged material/
soil and conditions.

The technical and institutional aspects of implementing the process options
were assessed for the implementability criterion. The capital and operation
and maintenance (O&M) costs of each process option were evaluated as to
whether they were high, medium, or low relative to the other process
options of the same technology type.

Based on the evaluation, the most favorable process option of each
technology type was chosen as a representative process option. Selecting

representative process options simplifies the assembly of alternatives, but-

does not eliminate other process options. The process option actually used
to implement remedial action may not be selected until the remedial design
phase. Summaries of the evaluation of process options and selected
representative process options for both dredged material and ground water
are presented as Tables 3 and 4, respectively.
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Representative process options selected for the dredged material/soil were:
deed restrictions, fencing, vegetated soil cover, excavation, commercial
chemical landfill, in situ biological treatment, incineration, and thermal
desorption. The representative process option selected for ground water
was ground water monitoring.

2.7. Assembly of remedial alternatives

General response actions and representative process options were combined
to form alternatives that address- the remedial objectives. Thirteen
alternatives, consisting of seven main alternatives with variations, were
developed for the study area; they include the following general alternative

types:

« 1o action (Alternative 1),

» containment (Alternatives 2A, 2B, 2C),

* removal/disposal {Alternatives 3A, 3B),

» removal/on-site treatment (Alternative 4),

» removal/on-site treatment/replacement (Alternatives 5A, 5B),
e in situ treatment (Alternative 6), and

» removal/disposal/containment (Alternatives 7A, 7B, 7C).

The no action alternative was included in the range of alternatives in
accordance with USEPA guidelines (USEPA, 1988[b]) and the NCP
(Federal Register, March 8, 1990). A summary of the remedial alternatives
and their elements is presented in Table 5. A description of each alternative
follows:

2.7.1. Common components of alternatives
Ground water monitoring is a common component of each remedial

alternative for the study area. Fencing, deed restrictions, and five-year
reviews are common components of each alternative except Alternatives
3B and 5B. Ground water monitoring will be implemented to track PCB
concentrations in ground water at the study area and will be instrumental
in detecting any decreases and increases in PCB ground water
concentrations.

There is currently a fence along the study area on the north side of
Factory Avenue east of Townline Road which effectively restricts human
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contact with the dredged material/soil.. As part of the institutional actions
locks would be added to the fence gates for security, and the fence would
be inspected and maintained on a routine basis, Access to the northern
boundary of the study area is naturally restricted by the NYS Thruway
and Ley Creek.

Deed restrictions would consist of land use restrictions which would
preclude the conduct of activities which would potentially disturb or
expose PCB-contaminated materials. '

Five-year reviews would be conducted as required by the NCP (Federal
Register, 1990) due to the fact that PCB-containing dredged material/soil
would remain on-site. The purpose of the five-year review is to evaluate
the study area in regard to the continiing protection of human health and
the environment.

In order to address Onondaga County’s concerns related to future
property use, additional actions were identified as common components
of each remedial alternative, except Alternatives 1, 3B, and 5B.
Onondaga County’s concerns were summarized in Section 2.2, For future
Onondaga County maintenance activities for which concerns associated
with the presence of PCBs could be reasonably addressed during study
area remediation, actions were identified and are described in this section.
Actions have been identified to address maintenance of cross culverts, the
sanitary trunk sewer, and the creek channel. If is proposed that potential
future activities, which are less predictable at the study area, such as
sewer repair, sewer installation, widening of Factory Avenue, and
replacement of utility poles, be dealt with on a case-by-case basis to
address increased costs due to the presence of PCBs. Case-by-case
handling of incremental costs incurred on account of the presence of
PCBs is a reasonable approach due to the presence of PCBs in site
ground water. Due to potential upgradient sources, the presence of PCBs
in ground water would continue regardless of the remedial action selected
for the dredged material/soil.

Proposed actions for each remedial alternative except for Alternatives 1,
3B and 5B are described as follows:

Cross culverts. The Onondaga County Department of Transportation
(DOT) is responsible for maintenance of several cross culverts at the
study area. These cross culverts originate on the south side of Factory
Avenue and run to the north undemeath Factory Avenue, through the
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study area and to Ley Creek. The purpose of the cross culverts is to
direct surface drainage for the areas around Factory Avenue fo Ley
Creek. At this time, four cross culverts are known to be present within
the study area; two associated with the GM permitted SPDES outfalls
(Outfalls 003 and 004), one directly north of the GM western property
boundary and one north of the Pfaltzgraff Co. property. The cross
culverts appear to be grass or stone lined depressions to convey drainage
to Ley Creek.

The DOT has indicated that there is a periodic need to remove silt and
debris from these cross culverts. To address concerns related to worker
exposure to PCBs, it is proposed that the culverts located within the study
area be lined to minimize the potential for PCB exposure during cleaning
activities. The culverts would be lined with either cast in place concrete
or corrugated galvanized steel conduit. A small access pathway of
compacted granular materials would be constructed in the north-south
direction on one side of each culvert to facilitate access for heavy
equipment without disturbing dredged material/soil or causing damage to
a soil cover. ‘This would permit the periodic silt and debris removal .
activities to proceed while minimizing potential exposure to PCBs which
may be present in dredged material/soil.

Existing sanitary sewer. An existing 48 inch diameter sanitary sewer
runs through portions of the study area parallel to Factory Avenue.
Generally, this sewer runs through the southern portion of the site, close
to Factory Avenue. Portions of this sewer formerly existed.on the south
side of Factory Avenue; however, these portions were plugged when the
new interceptor sewer was installed at that location in 1991.

The Onondaga County Department of Drainage and Sanitation has
indicated that periodic inspection, cleaning, maintenance and repair of this
sewer line may-be required in the future. At a minimum, access to each
manhole at the study area will be required for these activities. A review
of existing drawings of the sewer system indicate that 11 manholes may
be located within the area of PCB detections in the study area. These
manholes were not located at the surface during the 1995 survey. To
address the concerns related to manhole access and potential worker
exposure to PCBs, it is proposed that each manhole located in the study
area be modified to match the final study area grades and elevations and
that an asphalt pad or apron be installed around each. The asphalt aprons
would serve as working surfaces for Onondaga County personnel to
access the manholes with trucks or heavy equipment and not disturb
dredged material/soil or a soil cover, The existing study area fence at
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each manhole location would be modified such that access from Factory
Avenue to the manhole is possible, but access to the remainder of the
study area is not.

- Creek channel maintenance/reconstruction. Dredging of Ley Creek has

been performed by Onondaga County in past years to control flooding
within the Ley Creek watershed. Onondaga County has indicated that
there may be a future need for a channel maintenance/reconstruction
program at the study area. This will likely necessitate heavy equipment
(e.g. dredges, backhoes, and dump trucks) access to Ley Creek to
perform a dredging or channel maintenance program. To provide
Onondaga County with access to Ley Creek while minimizing the
potential for disturbance of dredged material/soil or a soil cover,
construction of an access road on the south bank of the creek is proposed.

The proposed access road would run along Ley Creek, from Townline
Road to the Town of Salina highway garage. The area along the creek
would be graded, and facilities for existing drainage ditches to Ley Creek
would be provided. The access road would be approximately 15 feet
wide and constructed of a layer of soil stabilization fabric followed by
crushed stone. The approximate length of the road would be 5,000 feet.
A locking truck gate would be provided at the Townline Road end of the
road to prevent unauthorized vehicular traffic on the road.

2.7.2. Alternative 1
Alternative 1 is the no action alternative. The no action alternative is

required by the NCP and serves as a benchmark for the evaluation of
action alternatives. This alternative provides for an assessment of the
environmental conditions if no active remedial actions are implemented.

The no action alternative does include passive remedial actions including
deed restrictions, fencing, and ground water monitoring. Five-year
reviews would also be conducted for the study area. Each of these
components was described in Section 2.7.1.

2.7.3. Alternatives 2A, 2B, and 2C
Alternatives 2A, 2B, and 2C are containment alternatives. Alternatives

2A, 2B, and 2C include deed restrictions, fencing, ground water
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monitoring, a soil cover, and five-year reviews. Alternatives 2A, 2B, and
2C also include components to address Onondaga County concemns.
Dredged material/soil with surface concentrations of PCBs exceeding 25
mg/kg (2A) or 10 mg/kg (2B) would be covered with a minimum of 12
inches of topsoil. In Alternative 2C, dredged material/soil with PCBs in
surface soils (top 1 ft) exceeding 1 mg/kg or subsurface soils (depths
more than 1 ft) exceeding 10 mg/kg would be covered with a minimum

of 12 inches of topsoil. The specific cover material to be utilized in the

floodway area would be evaluated during remedial design to minimize the
potential for erosion. Cost estimates include costs for the minimum 12 inch
vegetated soil cover. The estimated areas to be covered for each alternative
would be approximately 11 acres (2A), 15 acres (2B), and 17 acres (2C).
Prior to placement of the soil cover, the dredged material/soil would be
graded using construction equipment (e.g., backhoes or front end loaders)
to distribute more evenly the material in the area such that piles are not
present immediately adjacent to the creek and encourage runoff from the
area with slopes no less than 4%. The soil cover would then be placed and
vegetated to limit erosion of the cover and minimize direct contact. The
vegetation would be maintained fo maximize evapotranspiration. Rip rap .
or sheeting may be placed on the banks of the creek to further minimize
erosion of the soil cover. Deed restrictions, fencing, ground water -
monitoring, five-year reviews, and activities to address Onondaga County
concerns were described in Section 2.7.1.

2.7.4. Alternatives 3A and 3B _
Alternatives 3A and 3B are removal/disposal alternatives. Alternatives

3A and 3B include deed restrictions (3A only), fencing (3A only), ground
water monitoring, dredged material/soil excavation and off-site landfill
disposal of dredged material/soil, and five-year reviews (3A only).
Alternative 3A also includes components to address Onondaga County
concerns. Dredged material/soil with concentrations of PCBs greater-
than 25 mg/kg in surface soils (3A) or greater than 1 mg/kg in surface
soils or 10 mg/kg in subsurface soils (3B) would be excavated using
construction equipment (e.g. backhoes or front end loaders). Based on
approximate estimations, excavation of up to 6,600 cubic yards (3A) or
110,000 cubic yards (3B) may be required. Excavated material would be

* transported from the site to a permitted commercial landfill. The

excavated areas would be regraded and backfilled, if necessary, with
clean soil. Deed restrictions, fencing, ground water monitoring, five-year
reviews, and activities to address Onondaga County concerns were
described in Section 2.7.1.
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2.7.5. Alternative 4

Alternative 4 is-a removal/treatment alternative. Alternative 4 includes
deed restrictions, fencing, ground water monitoring, excavation and on-site
incineration of dredged material/soil,-and five-year reviews. Alternative 4
also includes components to address Onondaga County concerns. Dredged
material/soil with surface PCB concentrations greater than 25 mg/kg would
be excavated using construction equipment. Based on estimates, excavation
of approximately 6,600 cubic yards of material would be required.
Excavated contaminated material would then be incinerated on-site in a
permitted commercial incinerator. The excavated areas would be regraded

and backfilled, if necessary, with clean soil. Deed restrictions, fencing, -

ground water monitoring, five-year reviews, and activities to address
Onondaga County concerns were described in Section 2.7.1.

2.7.6. Alternatives 5A and 5B

Alternatives 5A and 5B are removal/treatment/replacement alternatives.
Alternatives SA and 5B includes deed restrictions (SA only), fencing (5A
only), ground water monitoring, excavation, thermal desorption treatment,
replacement of dredged material/soil, and five-year reviews (5A only).
Alternative 5A also includes components to address Onondaga County con-
cerns. Dredged material/soil with PCB concentrations greater than 25
mg/kg in surface soils (5A) or greater than 1 mg/kg in.surface soils or 10
mg/kg in subsurface soils' (5B) would be excavated using construction
equipment. Based on estimates, excavation of approximately 6,600 cubic
yards of material (5A) or 110,000 cubic yards of material (5B) would be
required. Excavated material would be' treated on-site utilizing either a
direct or indirect thermal desorption technology. Screening of dredged
material prior to treatment might be necessary to remove large particles.
Although fuli-scale commercial thermal desorption units have been
constructed, a treatability study would likely be necessary to establish
design parameters for and establish the efficacy of the treatment process.
Treated dredged material/soil would be used at the study area to backfill the
excavated areas; clean soil would aiso be used for backfill, if necessary.
Deed restrictions, fencing, ground water monitoring, five-year reviews, and
activities to address Onondaga County concerns were described in Section
27.1.
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2.1.77. Alternative 6

Alternative 6 is an in situ treatment alternative. Alternative 6 includes deed
restrictions, fencing, ground water monitoring, in situ biological freatment
of dredged material/soil, and five-year reviews. Alternative 6 also includes
components to address Onondaga County concerns. Dredged material/soil
with surface PCB concentrations exceeding 25 mg/kg would be treated
with an in situ biological treatment technique. GM is concluding a pilot
biodegradation study for PCB-containing dredged material/soil from the

study area. Attached as Exhibit F is the May 1994 progress report on the

PCB biodegradation study. Although the study involves the use of an ex
situ reactor technique, data generated from the study would be useful for
design of an in sifu technique. Treatment would likely involve periodic
applications of nutrients and possibly an enhanced naturally occurring .
microbial community to surface dredged material/soil. Periodic tilling of
surface dredged material/soil would enhance oxygen availability for the
microbes. Surface dredged material/soil sampling and analysis for PCBs
would be performed regularly to assess treatment progress. Deed
restrictions, fencing, ground water monitoring, five-year reviews, and
activities to address Onondaga County concerns were described in Section .
2.7.1.

2.7.8. Alternatives 7A, 7B, and 7C

Alternatives 7A, 7B, and 7C are excavation/disposal/containment
alternatives. Alternative 7A, 7B, and 7C include deed restrictions, fencing,
ground water monitoring, limited dredged material/soil excavation and off-
site landfill disposal, a soil cover, and five-year reviews. Alternatives 7A,
7B, and 7C also include components to address Onondaga County concerns.
Dredged material/soil with surface or subsurface soil PCB concentrations
in excess of 50 mg/kg would be excavated using construction equipment
(e.g. backhoes or front end loaders). Based on estimations, excavation of
approximately 480 cubic yards would be required for Alternatives 7A, 7B,
and 7C. Excavated material would be transported from the site to a permit-
ted commercial landfill. The excavated areas would be regraded and
backfilled, if necessary, with clean soil.

Dredged material/soil with concentrations of PCBs exceeding 25 mg/kg in '
surface soils (7A), exceeding 10 mg/kg in surface or subsurface soils (7B),
or exceeding 1 mg/kg in surface soils or 10 mg/kg in subsurface soils (7C)
would be covered with a minimum of 12 inches of topsoil. The specific
cover material to be utilized in the floodway would be evaluated during
remedial design to minimize the potential for erosion. Cost estimates
include costs for the minimum 12 inch vegetated soil cover. The areas to
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be covered are estimated at approximately 11 acres (7A), 15 acres (7B), and
17 acres (7C). Prior to placement of the soil cover, dredged material/soil
would be graded using construction equipment (e.g., backhoes or front end
loaders) to distribute more evenly the material in the area such that piles are
not present immediately adjacent to the creek and encourage runoff from
the area with slopes no less than 4% The soil cover would then be placed
and vegetated to limit erosion: of the cover and minimize direct contact.
The vegetation would be maintained to maximize evapotranspiration. Rip
rap or sheeting may be placed on the banks of the creek to further minimize
erosion of the soil cover. Deed restrictions, fencing, ground water
monitoring, five-year reviews, and activities to address Onondaga County
concerns were described in Section 2.7.1.
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3.1. Introduction -

Typically, the second phase of a FS is the screening of alternatives. In this
phase of the FS, the alternatives are screened based on effectiveness,
implementability, and cost to limit the number of alternatives that will
unidergo detailed analysis. Because six alternatives, which is a manageable
number of alternatives for detailed analysis, were developed for this FS,
there was no screening of alternatives performed in this FS.

The objective of the detailed analysis of alternatives was to analyze and
present sufficient information to allow the alternatives to be compared and
a remedy selected. The analysis consisted of an individual assessment of
each alternative with respect to nine evaluation criteria that encompass
statutory requirements and overall feasibility and acceptability. The
detailed analysis of alternatives also included a comparative evaluation
designed to consider the relative performance of the alternatives and
identify major trade-offs among them. The nine evaluation criteria are:

Overall protection of human heath and the environment

Compliance with ARARs -

Long-term effectiveness and permanence

Reduction of toxicity, mobility, or volume through treatment
_Short-term effectiveness

Implementability

Cost

State acceptance, and

Community acceptance.

The preamble to the final NCP (Federal Register, 1990) indicates that,
during remedy selection, these nine criteria should be categorized into three-
groups: threshold criteria, primary balancing criteria, and modifying
criteria, The two threshold criteria, overall protection of human health and
the environment and compliance with ARARs, must be satisfied in order for
an alternative to be eligible for selection. Long-term effectiveness and
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permanence; reduction of toxicity, mobility or volume through ireatment;
short-term effectiveness; implementability; and cost are primary balancing
criteria which are used to balance the trade-offs between alternatives. The
modifying criteria are state and community acceptance, which are formally
considered after public comment is received on the Proposed Remedial
Action Plan.

The results of the detailed analysis of alternatives are discussed in this
section. : :

3.2. Individual analysis of alternatives

In the individual analysis of alternatives, each of the thirteen remedial
alternatives was evaluated with respect to the nine evaluation criteria. A
summary of the individual analysis of alternatives is presented in Table 6.

3.2.1. Overall protection of human health and the environment

The analysis of each alternative with respect to overall protection of human
health and the environment provide an evaluation of whether the alternative
would achieve and maintain adequate protection and a description of how
protection would be achieved through treatment, engineering, and

institutional controls. The individual analysis of each remedial alternative

with respect to this criterion is presented in Table 6.

3.2.2. Compliance with applicable or relevant and appropriate
requirements (ARARs)

A definition of ARARs was provided in Section 2.2 of this report. Section
121(d) of CERCLA, as amended by SARA, requires that remedial actions
comply with ARARs under federal or state environmental law at the
completion of remedial action. USEPA also requires evaluation of TBCs,
as discussed in Section 2.2 (USEPA, 1988[b]). NYSDEC evaluates
compliance with applicable or relevant and appropriate standards, criteria,
and guidelines (SCGs). In accordance with the Order, which directs that the
FS for the study area be conducted in accordance with CERCLA, the NCP,
and USEPA's Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA, and the RUFS Work Plan (O'Brien &
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Gere, 1992), compliance with ARARs and TBCs was evaluated for the
study area.

Three categories of ARARs must be considered: chemical-specific,
location-specific, and action-specific. ~Chemical-specific ARARs are
health-based or risk-based numerical values which, when applied to site-
specific conditions, result in the establishment of numerical values. These
numerical values establish the acceptable amount or concentration of a
chemical that may be found in, or discharged to, the ambient environment.
Location-specific ARARs set restrictions on activities based on the
characteristics of the site or immediate environs, Action-specific ARARs
set controls or restrictions on particular types of remedial actions once the
remedial actions have been identified as part of a remedial alternative.

A remedial alternative, which does not attain all ARARs may be selected
under CERCLA, provided that one or more of six waiver conditions are met
and the alternative remains protective of human health and the environment.
The six waiver conditions are:

interim measures,

greater risk to health and the environment,
technical impracticability,

equivalent standard of performance,

inconsistent application of state requirements, and
fund balancing,

Potential ARARs and TBCs for the study area are identified and described
in Tables 7 and 8. Evaluation of compliance with ARARs for each remedial
alternative is documented as follows and summarized in Table 6.

Alternative 1. Potential ARARS for Alternative 1 include the chemical-
specific ARARs presented in Table 7.  As discussed in Section 2.2,
attainment of the Class GA standard will be evaluated during the GM main
plant site RI/FS, ‘

Potential TBCs for Alternative 1 include the chemical-specific TBCs
presented in Table 8. Through no action, Alternative 1 would not meet the
cleanup levels in the PCB Spill Cleanup Policy or meet the
recommendations in USEPA's Guidance on Remedial Actions for Superfund
Sites with PCB Contamination (USEPA, 1990).

Alternatives 24, 2B, and 2C. Potential ARARSs for Alternatives 2A, 2B, and
2C include the chemical-specific and location-specific ARARs presented
in Table 7, as well as action-specific ARARs related to soil cover, grading,
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and construction. As discussed for Alternative 1, attainment of the Class
GA ground water standard will be evaluated as part of the GM main plant
RI/FS. Soil cover design would be consistent with the potential location-
specific ARARs for wetlands and floodplains discussed in Table 7. For
study area conditions, the proposed soil cover is consistent with the NYS
hazardous waste landfill capping performance requirements based on the
following considerations:

PCB migration to ground water is likely not a pathway of concern;
grading would promote runoff and minimize erosion;

cover maintenance would promote continued intégrity; and

soil cover installation would not facilitate ground water mounding.

USEPA approval would potentially be required to perform grading
activities if grading at the study area is viewed unider TSCA as placement
of PCB material. Dust control measures would be implemented during
earth moving activities to provide for attainment of the particulate air
quality standard. Construction activities would be conducted in accordance
with Occupational Safety and Health Administration (OSHA) requirements.

Each of the potential TBCs presented in Table 8 are pertinent to
Alternatives 2A, 2B, and 2C. Alternative 2A is consistent with the PCB
Spill Cleanup Policy for surface soils. Alternatives 2B and 2C meet more
stringent cleanup levels than those in the PCB Spill Cleanup Policy for
restricted access areas. Alternatives 2A, 2B, and 2C are consistent with the
recommendations in USEPA's Guidance on Remedial Actions for Superfund
Sites with PCB Contamination (USEPA, 1990).

Alternatives 34 and 3B. Potential ARARs for Alternatives 3A and 3B
include the chemical-specific ARARs presented in Table 7, the location-
specific ARAR related to wetlands, as well as action-specific ARARs
related to excavation, grading, landfill disposal, transportation, construction,
storage, marking, and decontamination. As discussed for Alternative 1,
attainment of the Class GA ground water standard will be evaluated as part
of the GM main plant site RI/FS. Excavation of PCB-contaminated
material would be conducted in a manner consistent with the.wetland
requirements. Dust control measures would be implemented during earth
moving activities to provide for attainment of the particulate air quality
standard. Excavated dredged material/soil containing PCBs at
concenfrations greater than 50 mg/kg would be disposed of at a TSCA-
approved and Resource Conservation and Recovery Act (RCRA)-permitted
hazardous waste landfilll Marking and decontamination would be
performed in accordance with TSCA requirements. Dredged material/soil
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would be transported by permitted waste haulers in accordance with DOT
requiremenfs. Hazardous waste and PCB waste generator requirements
would also be followed. Construction activities would be conducted in
accordance with OSHA requirements.

Potential TBCs for Alternatives 3A and 3B include the chemical-specific
TBCs presented in Table 8. Alternative 3A is consistent with the PCB
Spill Cleanup Policy for surface soils. Alternative 3B meets more stringent
cleanup levels than those in the PCB Spill Cleanup Policy for restricted
access areas. With excavation and off-site disposal, both Alternatives 3A
and 3B would meet or exceed the recommendation in USEPA's Guidance
on Remedial Actions for Superfind Sites with PCB Contamination (USEPA,
1990) for containment of low-threat material on-site.

Alternative 4. Potential ARARs for Alternative 4 include the chemical-
specific -and location-specific ARARs presented in Table 7, as well as
action-specific ARARs related to excavation, grading, on-site treatment,
incineration, residual management, storage, marking, decontamination, and
construction. As discussed for Alternative 1, attainment of the Class GA
ground water standard will be evaluated as part of the GM main plant site
RI/FS. Excavation and incineration of PCB-contaminated material would
be conducted in a manner consistent with the wetland requirements. The
incinerator would be operated in accordance with the floodplain
requirements. Dust control measures would be implemented during earth

- moving activities to provide for attainment of the particulate air quality

standard. Excavated dredged material/soil containing PCBs at concentra-
tions greater than 50 mg/kg would be incinerated in a TSCA-approved
mobile incinerator which also meets substantive NYS RCRA requirements.
The incinerator would be operated in accordance with substantive NYS air
pollution control requirements. Incineration residuals would be disposed
of in accordance with appropriate TSCA and NYS RCRA disposal
requirements, Marking and decontamination would be performed in
accordance with TSCA requirements, Construction activities would be
conducted in accordance with OSHA requirements.

Potential TBCs for Alternative 4 include the chemical-specific TBCs
presented in Table 8. Alternative 4 is consistent with the PCB Spill
Cleanup Policy for surface soils. With excavation and incineration,
Alternative 4 would meet or exceed the recommendation in USEPA's
Guidance on Remedial Actions for Superfund Sites with PCB
Contamination (USEPA, 1990) for containment of low-threat material on-
site. '
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Alternatives 5A and 5B. Potential ARARs for Alternatives 5A and 5B
include the chemical-specific and location-specific ARARs presented in
Table 7, as well as action-specific ARARs related to excavation, grading,
on-site freatment, thermal desorption, residual management, storage,
marking, decontamination, and construction. As discussed for Alternative
1, attainment of the Class GA ground water standard will be evaluated as
part of the GM main plant site RI/FS. Excavation and thermal desorption
of PCB-contaminated material would be conducted in a manner consistent
with the wetland requirements. The treatment unit would be designed,
constructed, and operated in accordance with the floodplain requirements,
Dust control measures would be implemented during earth moving
activities to provide for attainment of the particulate air quality standard.
USEPA TSCA approval would be requested to use thermal desorption as
an alternate disposal method to incineration or chemical waste landfill.
Thermal desorption would be performed in accordance with N'Y'S hazardous
waste treatment facility substantive requirements. Thermal desorption
residuals would be disposed of in accordance with appropriate TSCA and
NYS RCRA disposal requirements. Marking and decontamination would
be performed in accordance with TSCA requirements. Construction activi-
ties would be conducted in accordance with OSHA requirements.

Potential TBCs for Alternatives 5A and 5B include the chemical-specific
TBCs presented in Table 8. Alternatives 5A is consistent with the PCB
Spill Cleanup Pelicy for surface soils. Alternative SB meets more stringent
cleanup levels than those in the PCB Spill Cleanup Policy for restricted
access areas. With excavation and treatment, Alternatives 5A and 5B
would meet or exceed the recommendation in USEPA's Guidance on
Remedial Actions for-Superfund Sites with PCB Contamination (USEPA,
1990) for containment of low-threat material on-site.

Alternative 6. Potential ARARs for Alternative 6 include the chemical-
specific and location-specific ARARs presented in Table 7, as well as
action-specific ARARs related to on-site treatment, in situ bioremediation,
decontamination, and construction. As discussed for Alternative 1,
attainment of the Class GA ground water standard would be evaluated as
part of the GM main plant RUFS. In situ bioremediation of PCB-
contaminated material would be conducted in a manner consistent with the
wetland requirements. Treatment would also be performed in a manner
consistent with the floodplain requirements. Dust control measures would
be implemented during tilling activities to provide for attainment of the
particulate air quality standard. In situ bioremediation would be performed
in accordance with NYS hazardous waste treatment facility substantive
requirements. Decontamination would be performed in accordance with
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TSCA requirements. Construction activities would be conducted in
accordance with OSHA requirements.

Potential TBCs for Alternative 6 include the chemical-specific TBCs
presented in Table 8. Alternative 6 is consistent with the PCB Spill
Cleanup Policy for surface soils. With treatment, Alternative 6 would meet
or exceed the recommendation in USEPA's Guidance on Remedial Actions
for Superfund Sites with PCB Contamination (USEPA, 1990) for
containment of low-threat material on-site.

Alternatives 74, 7B, and 7C. Potential ARARs for Alternatives 7A, 7B, and
7C include the chemical-specific and location-specific ARARs presented
in Table 7, as well as the location-specific ARAR related to wetlands.
Additionally, action-specific ARARs related to soil cover, grading,
construction, excavation, landfill disposal, transportation, storage, marking,
and decontamination are also ARARs for these alternatives. As discussed
for Alternative 1, attainment of the Class GA ground water standard will
be evaluated as part of the GM main plant site RI/FS. Soil cover design
would be consistent with the potential location-specific ARARs for
wetlands and floodplains discussed in Table 7. For study area conditions,
the proposed soil cover is consistent with the NY'S hazardous waste landfill
capping performance requirements based on the following considerations:

PCB migration to ground water is likely not a pathway of concern;
grading would promote runoff and minimize erosion;

cover maintenance would promote continued integrity; and

soil cover installation would not facilitate ground water mounding.

Excavation of PCB-contaminated material related fo hot-spot removal
would be conducted in a manner consistent with the wetland requirements.

Dust control measures would be implemented during earth moving
activities to provide for attainment of the particulate air quality standard.
Excavated dredged material/soil containing PCBs at concentrations greater
than 50 mg/kg would be disposed of at a TSCA-approved and RCRA-
permitted hazardous waste landfill. Marking and decontamination would
be performed in accordance with TSCA requirements. Dredged
material/soil would be transported by permitted waste haulers in accordance
with DOT requirements. Hazardous waste and PCB waste generator
requirements would also be followed. Construction activities would be
conducted in accordance with OSHA requirements.

Final: March 21, 1996
LEYCRKFS

49 O'Brien & Gere Engineers, Inc.



Feasibility Study

Each of the potential TBCs presented in Table 8 are pertinent to
Alternatives 7A, 7B, and 7C. Alternative 7A is consistent with the PCB
Spill Cleanup Policy for surface soils. Alternatives 7B and 7C meet more
stringent cleanup levels than those in the PCB Spill Cleanup Policy for
restricted access areas. With excavation and off-site disposal, Alternatives
7A, 7B, and 7C would meet or exceed the recommendations in USEPA's
Guidance on Remedial Actions for Superfund Sites with PCB
Contamination (USEPA, 1990} for containment of low-threat material on-
site,

3.2.3. Long-term effectiveness and permanence

For the evaluation of long-term effectiveness and permanence, the
magnitude of residual risk remaining from untreated material remaining at
the site and-the adequacy and reliability of controls used to manage
untreated materials were assessed for each alternative. The individual
analysis of each remedial alternative with respect to this criterion is
presented in Table 6.

3.2.4. Reduction of toxicity, mobility, or volume through treatment
The evaluation of reduction of toxicity, mobility, or volume through
treatment addressed the expected performance of treatment technologies
employed in each alternative. The individual analysis of each remedial
alternative with respect to this criterion is presented in Table 6.

3.2.5. Short-term effectiveness

The short-term effectiveness criterion addressed the protection of workers
and the community during construction and implementation of each
alternative, environmental effects resulting from implementation of each
alternative, and the time required to achieve remedial objectives. The
individual analysis of each remedial alternative with respect to this criterion
is presented in Table 6.

3.2.6. Implementability
The analysis of implementability involved the assessment of the following:
the ability to construct and operate technologies, the reliability of
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technologies, the ease of undertaking additional remedial action, the ability
to monitor the effectiveness of each remedy, the ability to obtain necessary
approvals from other agencies, and the availability -of services, capacities,
equipment, materials and specialists.  Results of evaluation of
implementability for each alternative are presented in Table 6.

3.2.7. Cost

The objective of evaluating costs during the detailed analysis of altérnatives
was to make comparative analyses among alternatives based on cost. Cost
estimates were prepared based on readily available vendor information and
quotations, cost estimating guides and experience. Capital costs are those
required to implement a remedy and include both direct and indirect capital
costs. Annual operation and maintenance costs are costs which are
expected to be incurred yearly throughout implementation of the remedy.
The estimated capital and operation and maintenance costs were calculated
for each alternative along with a present worth cost, which represents the
amount of money that, if invested in the base year and disbursed as needed,
would be sufficient to cover all costs associated with the remedial action.
Present worth costs were calculated for the life of the alternative (up to 30
years) at a 5% discount rate. ‘

Detailed cost estimates for Alternatives 1 through 7C are presented in
Tables 9 through 21. A summary of estimated costs for each alternative is
presented in Table 6. Cost estimates are considered preliminary, but are
sufficiently detailed for purposes of comparing the alternatives in the FS.
Costs associated with the selected remedial alternative will be refined
during remedial design.

The following are clarifications and assumptions made in developing the
remedial alternative cost estimates:

« For each alternative, it was assumed that ground water monitoring
would consist of periodic sampling of four wells and analysis for PCBs
via NYSDEC ASP Method 91-3.

« In Alternatives 3A, 3B, 7A, 7B, and 7C, excavated dredged material/soil
would be transported via rail car to U.S. Pollution Control, Inc.'s
(USPCI's) TSCA-permitted chemical waste landfill in Lake Point, Utah.

+ In Alternative 4, the mobile incineration unit treatment direct capital cost
is based on vendor estimates and incorporates treatment operation costs,
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analytical costs, ash collection and disposal costs, and air monitoring
costs. Mobilization costs are also based on vendor estimates and include
set-up, decontamination, and demobilization.

+ In Alternatives 5A and 5B, the thermal desorption unit treatment direct
capital cost is based on vendor estimates (See Appendix E) and
incorporates treatment operation costs, analytical costs, afterburner
operation costs, exhaust gas particulate disposal costs, and air
monitoring costs. Mobilization costs are also based on vendor estimates
and include set-up, decontamination, and demobilization.

« It was assumed for Alternative 6 that the treatment duration for in situ
bioremediation would be 5 years.

« [tshould be noted that cost estimates for Alternatives 2A, 2B, 2C, 6, 7A,
7B, and 7C do not include possible future costs associated with repair of
the County sewer in the event of failure. Costs were not estimated for
these potential repairs due to the uncertainties associated with degree of
repair necessary and timing,

3.2.8. State acceptance
State acceptance will be addressed in the Record of Decision (ROD)
following the public comment period.

3.2.9. Community acceptance
Community acceptance will be addressed in the ROD following the public
comment period.

3.3. Comparative analysis of alternatives

In the comparative analysis of  alternatives, the performance of each
alternative relative to the others was evaluated for each evaluation criterion.
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3.3.1. Overall protection of human health and the environment
Adequate protection of human health and the environment would be
achieved by each remedial alternative. Alternative 1 would be protective
of human health and the environment, because under current study area
conditions, human and ecological risks are acceptable.

Alternatives 2A, 2B, and 2C (containment alternatives) would provide
approximately the same level of overall protectiveness of human health and
the environment, utilizing different controls. In Alternative 2A,
approximately 11 acres of the study area would be covered by clean soil and
vegetation; fencing and deed restrictions would restrict access to other areas
of the study area with PCB concentrations less than 25 mgkg. In
Alternative 2B, approximately 15 acres of the study area would be covered;
fencing and deed restrictions would restrict access to other areas of the
study area-with PCB concentrations less than 10 mg/kg. In Alternative 2C,
approximately 17 acres of the study area would be covered in order to
preclude access to PCB concentrations greater than 1 mg/kg (surface) and
10 mg/kg (subsurface).

With equivalent soil covers as those in Alternatives 2A, 2B, and 2C
(containment alternatives), Alternatives 7A, 7B, and 7C (removal/disposal/
containment alternatives) would provide similar protectiveness, although
material with PCB concentrations greater than 50 mgkg would be
excavated and transferred to an off-site landfill, increasing risks related to
disturbance and transport of the material.

Upon completion, Alternatives 3B and 5B (removal alternatives) provide
approximately equal protection to Alternatives 2C and 7C (containment and
removal/disposal/containment alternatives) through removal of dredged
material/soil. However, these alternatives pose a potential hazard through
air migration of PCBs via dust during implementation. Alternative 3B also
poses potential risks associated with material transportation.

Alternatives 3A, 4, and 5A (removal alternatives) would be approximately
equally protective because remaining/exposed surface PCBs in dredged
material/soil would be less than 25 mgkg study area-wide. As in
Alternatives 2A and 7A (containment and removal/disposal/containment
alternatives), restriction of access to other areas of the study area with PCB
concentrations greater than 25 mg/kg would be maintained through fencing
and deed restrictions. However, Alternatives 3A, 4, and 5A (removal
alternatives) pose a potential hazard through air migration of PCBs during
excavation of dredged material/soil. Furthermore, Alternative 3A would
have potential risks associated with the transport of PCB contaminated
dredged material/soil.
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Protectiveness achieved by Alternative 6 (in situ treatment alternative) is
unknown due to the innovative nature of employing in situ bioremediation
for PCBs. Workers would be equally protected during implementation of
each of the alternatives with use of appropriate protective equipment.

3.3.2. Compliance with applicable or relevant and appropriate
. requirements (ARARSs)

Each remedial alternative would attain corresponding potential ARARs,
with the exception of the NYS Class GA ground water standard, the
attainment of which will be evaluated during the GM main plant RI/FS.
Implementation of Alternatives 2A, 2B, and 2C (containment aiternatives)
would be consistent with the recommendations of USEPA's Guidance on
Remedial Actions for Superfund Sites with PCB Contamination (USEPA,
1990) for containment of low-threat material on-site. Alternatives 3A
through 7C would meet or. exceed the recommendations of USEPA's
Guidance on Remedial Actions for Superfund Sites with PCB Contamina-
tion (USEPA, 1990) for containment of low-threat material on-site.
Alternatives 2A, 3A, 4, 5A, 6, and 7A would be consistent with the
objectives of the PCB Spill Cleanup Policy. Alternatives 2B, 2C, 3B, 5B,
7B, and 7C meet more stringent cleanup levels than those in the PCB Spill

Cleanup Policy for restricted access areas. Alternative 1, through no action, -

would not meet the cleanup levels in the PCB Spill Cleanup Policy or meet
the recommendations of USEPA's Guidance on Remedial Actions for
Superfund Sites with PCB Contamination (USEPA, 1990).

3.3.3. Long-term effectiveness and permanence

Deed restrictions would discourage disturbance/contact with dredged
material/soil in each alternative except for 3B and 5B. Furthermore, fence
locks and maintenance would minimize contact with dredged material/soil
in each alternative except for 3B and 5B. Both of these institutional actions
would provide for long-term effectiveness and permanence. Both
Alternatives 3B and 5B preclude contact with dredged material/soil through
remaoval; therefore, deed and access restrictions would not be necessary.

The magnitude of residual risk over the long-ferm would be least for
Alternatives 3B and 5B, which would result in surface and subsurface soil
PCB concentrations of less than 1 mg/kg and 10 mg/kg, respectively,
present at the site and Alternatives 2C and 7C which would result in only
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surface materials with PCB concentrations of less than 1 mgkg being
exposed.

Alternatives 2B and 7B provide the next lowest residual risk level, re-
sulting in twelve acres of clean surface soil at the study area leaving
exposed only areas with surface PCB concentrations less than 10 mg/kg,
deed restrictions and fencing would be used to control the incremental
increased residual risk associated with these alternatives.

Alternatives 2A, 3A, 4, 5A and 7A, would provide for the next least
residual risk, with reduction of exposed surface dredged material/soil to
those with PCB concentrations less than 25 mg/kg; deed restrictions and
fencing would be used to control the incremental increased residual risk
associated with these alternatives.

Alternative 6 would have some reduction of surface PCB concentrations,
but because the technology is innovative, the reduction is undefined. It
should be noted that there are acceptable risks associated with human health
and the ecological system under the current study area conditions.

In each alternative, except Alternatives 3B and 5B, ground water
monitoring, deed restrictions, and fencing would be adequate and reliable
in restricting activities resulting in potential ingestion of or contact with
dredged material/soil. Alternatives 3B and 5B incorporate ground water
monitoring to evaluate ground water quality. However, deed and access
restrictions are not necessary as potential ingestion and contact with
dredged material is accomplished through material removal. Alternatives
2A through 5B and 7A through 7C have technologies that are considered
to be adequate and reliable controls. The technology's effectiveness and
reliability in Alternative 6 have not been proven.

3.3.4. Reduction of foxicify, mobility, or volume through treatment
Mobility, as discussed in this case, involves PCB mobility via particulate
transport through erosion, although apparently currently minimal at the
study area. As discussed in Section 2.2, it does not appear that PCBs
exhibit mobility in leaching from dredged material/soil to ground water at
the study area.

Alternative 1 would not achieve reduction of toxicity, mobility, or volume
of PCBs through treatment, but there are acceptable human and ecological
risks under current study area conditions. Some undefined reduction of
PCB- toxicity and mobility would be achieved by Alternative 6.
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-

Alternatives 2A, 2B, 2C, 3A, 3B, 7A, 7B and 7C would achieve reductions
of PCB mobility through containment. Alternatives 4, 5A, and 5B would
attain reductions of toxicity, mobility, and volume of PCBs.

Alternatives 4, 5A, and 5B would destroy PCBs in dredged material/soil.
Incineration (Alternative 4) has been proven effective in destroying PCBs
up to 99.9999%; however, ash residual must be managed. In some
applications, thermal desorption (Alternatives SA and 5B) has been shown
to achieve performance levels equivalent to Alternative 4, but treatability
would be necessary to demonstrate its effectiveness in destroying PCBs in
the dredged material/soil. Treatment efficiency for PCBs and residuals is
unknown for Alternative 6.

3.3.5. Shori-term effectiveness .

Alternative 1 would be most effective in the short-term since there are
acceptable human and ecological risks under current study area conditions,
and Alternative 1 would not involve any disturbance of study area dredged
material/soil. PCB transport would be minimized in Alternatives 2A
through 7C through implementation of dust and drainage control measures.

Deed restrictions and fencing would effectively restrict community access
to the study area in each alternative, except Alternatives 3B and 5B, where
access restriction would not be necessary due to removal of material with
PCB concentrations greater than 1 mg/kg in surface soils and 10 mg/kg in
subsurface soils. Ground water monitoring, in each case, would not affect
the community.

During remedial activities for each of the alternatives, workers would use
adequate protective equipment and measures. Except for Alternative 6, the
time until remedial action objectives are achieved is immediately following
implementation. Alternatives 2A through 7C, except Alternative 6, would
likely require one construction season to implement. The remediation time
frame for Alternative 6 is unknown.

3.3.6. Implementability

The technologies to be used in each of the proposed alternatives would be
readily constructed and maintained. With the exception of Altemative 6,
each of the alternatives include technologies that are considered to be
reliable. Alternative 6 includes an innovative biological treatment; the reli-
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ability is not known. Additional remedial actions could be readily
implemented in each alternative.

Each of the remedial alternatives would employ monitoring in order to
observe changes in ground water PCB concentrations at the study area,
Implementation of land use restrictions for each of the alternatives, except
Alternatives 3B and -5B, would require some coordination with the property
owners, Onondaga County, Niagara Mohawk Power Corporation, The
Pfaltzgraff Co., and the New York State Thruway Authority. Fence locks
and routine inspection and maintenance would also be implemented in each
alternative, except Alternatives 3B and 5B.

In Alternatives 3A, 3B, 7A, 7B, and 7C, a landfill facility and capacity are
expected to be readily available. Mobile incineration is expected to be
readily available as part of Alternative 4. In Alternatives 5A and 5B, a
treatment unit and capacity are. expected to be readily available. The
necessary services, equipment, and off-site capacity in each alternative are
expected to be readily available.

Each alternative is considered to be implementable from a property owner
standpoint, because under Section 27-1313.3.a of the New York State
Environmental Conservation Law and 6 NYCRR 375-1.3(u)(1), the current
owner of the site is a responsible party and actions are proposed to be taken
to address Onondaga County's proposed future use of the site.

3.3.7. Cost

Total estimated capital costs, annual operation and maintenance costs, and
present worth costs are presented on Table 6 for each of the alternatives.
Detailed costs for each alternative are presented on Tables 9 through 21.

Each alternative, except Alternatives 3B and 5B, had similar costs
associated with ground water monitoring, deed restrictions, and fencing, as
well as activities proposed to address Onondaga County concerns. The
least costly alternative was Alternative 1; Alternative 3B was the most
expensive. '

3.3.8. State acceptance
State acceptance will be addressed in the ROD.
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3.3.9. Community acceptance
Community acceptance will be addressed in the ROD.
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4. Conclusions and recommendations

Thirteen remedial alternatives were assembled in this FS, consisting of
seven base alternatives with variations based on PCB soil cleanup levels.
The alternatives were evaluated in detail and compared to each other in the
detailed analysis of alternatives.

Each alternative would meet the remedial action objective of monitoring
PCB concentrations in shallow ground water, Deed restrictions and fencing
in each alternative, except Alternatives 3B and 5B, would address the
second remedial objective of minimization of contact with dredged materi-
al/soil containing greater than 25 mg/kg PCBs. Alternative 1 would involve
no active remediation; there are, however, no unacceptable risks to human
health or the environment associated with current study area conditions.
Alternative 6 would provide treatment of surface dredged material/soil
containing greater than 25 mg/kg PCBs, but its effectiveness and reliability
are unproven.

Alternatives 2A, 3A, 4, 5A, and 7A provide for the elimination of direct
contact with the dredged material/soil containing greater than 25 mg/kg

- PCBs with a soil cover or excavation, and provide for minimization of

contact with dredged material/soil with PCB concentrations less than 25
mg/kg through deed restrictions and fencing. Alternative 2A would result
in 11 acres of clean surface soils at the study area, and would involve only
minor disturbance of PCB-contaminated dredged material/soil during
regrading activities. Alternative 7A would also result in 11 covered acres
at the study area, but would involve disturbance of material to excavate,
transport and dispose off-site of dredged material soil with PCB concentra-
tions greater than 50 mg/kg. Alternatives 34, 4, and 5A would result in
surface PCB concentrations less than 25 mg/kg, control through deed
restrictions and fencing of remaining PCB-contaminated areas with
concentrations greater than 1 mg/kg in surface soils and 10 mg/kg in
subsurface soils, but would involve disturbance of PCB-contaminated
dredged material/soil during excavation and regrading. Next to Alternative
1, remedial worker contact with PCBs would therefore be minimal in
Alternative 2A. '

Alternatives 2B and 7B provide for elimination of contact with PCBs
greater than 10 mg/kg with a cover, and provide for minimization of contact
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with PCBs less than 10 mg/kg with deed restrictions and fencing. Alterna-
tive 2B would result in 15 acres of clean surface soils at the study area, and
would involve only minor disturbance of PCB-contaminated dredged
material/soil during regrading activities. Alternative 7B would also result
in 15 covered acres at the study area, but would involve disturbance of
material to excavate, transport and dispose off-site of dredged material soil
with PCB concentrations greater than 50 mg/kg.

Finally, Alternatives 2C, 3B, 5B, and 7C provide for minimization of direct
contact with the dredged material/soil containing greater than 10 mg/kg
PCBs in subsurface soils or greater than 1 mg/kg in surface soils with a soil
cover or excavation. Alternative 2C would result in 17 acres of clean
surface soils at the study area, and would involve only minor disturbance
of PCB-contaminated dredged material/soil during regrading activities.
Alterhative 7C would also result in 17 covered acres at the study area, but
would involve disturbarice of material to excavate, transport and dispose
off-site of dredged material soil with PCB concentrations greater than 50
mg/ke. Alternatives 3B and 5B would result in surface and subsurface PCB
concentrations of less than 1 mg/kg and 10 mg/kg, respectively, but would
involve disturbance of PCB-contaminated dredged material/soil during
excavation and regrading.

Alternative 2A is the remedial alternative recommended for implementation
atthe study area. Alternative 2A would provide for approximately the same
level of overall protection of human health and the environment as
Alternatives 2B and 2C, through use of different, but equally protective
controls. Further, Alternative 2A would not require as much disturbance of
dredged material/soil as would Alternatives 3A, 3B, 4, 5A, 5B, 7A, 7B, and
7C, and would consequently not result in risks associated with material
excavation and transport. Alternative 2A would attain ARARs, and would
be the most cost-effective alternative of the range considered.

GM believes Alternative 2A is protective of human health and the
environment, attains ARARS, represents the best balance of the evaluation
criteria, and is cost-effective. Accordingly, GM believes Alternative 2A is
the appropriate remedial alternative for selection in accordance with the
requirements for remedy selection as set forth in the NCP and NYSDEC’s
“TAGM on Selection of Remedial Actions at Inactive Hazardous Waste

Sites” (NYSDEC, 1990). However, NYSDEC expressed a preference for

a remedial alternative which reflected the PCB cleanup objectives of 1
mg/kg (surface) and 10 mg/kg (subsurface) set forth in NYSDEC TAGM
4046, entitled "Determination of Soil Cleanup Objectives and Cleanup
Levels." In light of this preference, GM, without admitting the
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appropriateness of use of this TAGM's PCB standards under applicable
legal or technical requirements, has developed a new remedial alternative,
Alternative 8, which incorporates the use of the requested PCB standards.
The new alternative, Alternative 8, involves the following:

« excavation and off-site disposal of dredged material/soil containing
PCBs at concentrations greater than 50 mg/kg;

« regrading of dredged material/soil in the floodway;

» construction of an access road along the south bank of Ley Creek to
facilitate potential future dredging operations;

+ grading and installation of a vegetated soil cover over approximately 17
acres of dredged material/soil containing PCBs at concentrations greater
than 10 mg/kg in subsurface soils and 1 mg/kg in surface soils to
minimize erosion and direct contact;

+ installation of fence gates and gravel paths to provide access to
Onondaga County sewer manholes;

« grading and piping of drainage swales crossing the site;

« fencing;

* land use restrictions precluding disturbance of soil cover;

« routine ground water monitoring;

* routine inspection and rﬁaintenance; and

e five-year reviews.

To resolve NYSDEC's remédial issues, GM is willing to implement
Alternative 8 with the understanding that in doing so, it is making no
admissions and may seek the use of alternative PCB cleanup standards on

other sites. The conceptual design for Alternative 8 is presented in Section
5,
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5. Conceptual design

o As described in Section 4, GM has developed a new alternative, Alternative
. 8, to reflect NYSDEC’s request to use PCB cleanup objectives of 1 mg/kg

: (surface) and 10 mg/kg (subsurface) set forth in NYSDEC TAGM 4046.
. Figures 7 through 11 present aspects of the conceptual design for
o Alternative 8, which involves the following: ’

Removal of dredged material/soil containing PCBs at concentrations
e greater than or equal to 50 mg/kg. Areas designated on Figure 10 for
‘ excavation are in the vicinity of soil boring locations OBG-3, B-37,
OBG-4/0BG-7A/OBG-7B, OBG-6, OBG-5, B-1, and B-6, where PCBs
were detected at or above 50 mg/kg. The areas for excavation have been
identified based on data collected during the RI. Due to the
heterogeneity of the dredged material, no additional pre-construction
borings will be performed during remedial design to identify the extent
of excavation. Instead, dredged material/soil would be excavated from
up to a 50 ft by 50 ft area around each boring location to the depth
where PCBs were detected at or above 50 mg/kg. Composite sampling
of the excavation base and sidewalls would be performed, and PCB field
screening kits with limited confirmatory laboratory analysis would be
used to confirm material remaining does not contain PCBs at or above
50 mg/kg. Up to 5,630 cu yd of dredged material/soil could be
— excavated. Excavated soils would be transported to an oif-site
: commercial permitted landfill for disposal.

Floodway. The following actions will be performed for the floodway in the
L portion of the study area in which PCBs have been detected at
wd concentrations greater than 10 mg/kg in the subsurface (depths greater
than 1 ft) or greater than 1 mg/kg in the surface soils (top 1 f). The
- floodway area is approximately depicted in Figure 8. Dredged
e material/soil will be regraded out of the first 25 feet of floodway south
of Ley Creek to establish final elevations which do not result in
increased flood elevations. Within the first 15 ft, a gravel road will be.
constructed to allow access to Ley Creek in the event that dredging is
required in the future. The road will be underlain by low permeability
materials (e.g., flexible geomembrane/clay) to minimize erosion of
dredged material/soil into the creek. Shoreline protection (e.g., rip rap)

.
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may also be installed if it is judged to be necessary during remedial
design.

For the area between 15 and 25 ft south of Ley Creek, low permeability
materials (e.g., flexible geomembrane/clay) overlain by a vegetated soil
cover will be placed over the dredged material/soil to minimize erosion
and direct contact, For the remainder of the floodway area in the study
area (varying width throughout the site), a low permeability cover (e.g.,
flexible geomembrane or clay) overlain by a vegetated soil cover will be
installed to minimize erosion and direct contact.

Floodway activities will result in the placement of fill in wetland areas.
NYS Freshwater Wetlands Permit Requirements regulations require that
filling activities in Class 2 wetlands be approved only if it is determined
that the proposed activity satisfies a pressing economic need that clearly
outweighs the loss of or detriment to the benefit of the wetland. In
NYSDEC's letter dated December 13, 1995 (Davies, 1995), it noted that
the Division of Fish and Wildlife found that the potential reduction in
PCB contamination to Ley Creek outweighs the loss of wetland, and that
the proposed reduction in surface water pollution would satisfy a
pressing economic or social need. Further, Section 404 of the Clean
Water Act requires a permit for discharge of fill material in a wetland,
Authorization for these activities will be requested under Nationwide
Permit (INWP) #38, Cleanup of Hazardous and Toxic Waste.

Dredged material/soil consolidation. Dredged material/soil regraded out

of the floodway will be both used as backfill in the excavations and
consolidated in an area extending along the southern edge of the
floodway on Onondaga County property in the study area. Additionally,
dredged material/soil in the vicinity of boring location B-19 will be
excavated from an approximate 6200 sq f area and average 3 ft depth
and relocated to the consolidation area or areas where PCBs greater than
50 mg/kg were removed; the excavation area at B-19 will be regraded.
The consolidated dredged material/soil would be graded to slopes which
would encourage runoff and provide structural stability. A 25 ft buffer
area would be maintained between the southern edge of the
consolidation area and the sewer pipeline route. A 12 inch vegetated
soil cover would be placed on the consolidated dredged material/soil, as
well as the remainder of the fenced study area south of the floodway.
The objective of the soil cover is to minimize direct contact, rather than
to minimize infiltration. The current western edge of the fence would
be relocated approximately 700 ft east to reflect the western boundary

O'Brien & Gere Engiheers, Inc.
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of detected PCBs identified during the RL The areal extent of the
proposed soil cover is presented in Figure 7.

Consolidation activities may result in the placement of fill in wetland
areas. As discussed above, NYSDEC has documented its approval of
these activities (Davies, 1995) in view of the satisfaction of the PCB
remedial objectives. As further discussed above, authorization for these
activities will also be requested urider NWP #38.

Onondaga County maintenance access. The four drainage swales which
cross the study area will be graded back on each side, and a 12 inch
vegetated soil cover will be placed in the swale flow channel
Additionally, a half pipe or formed concrete spill way will be placed in
each swale flow channel. Consolidated dredged material/soil would not
be placed in the swale pathways.

Access gates will be installed in the fence in the vicinity of each sewer
manhole, which will be brought up to grade. Gravel paths will be
constructed at these access gates leading to the manholes to provide
Onondaga County with access to maintain the sewer. Additionally, at

r—} an access gate at the east end of the study area, the gravel path will be
— extended to the access road to be constructed along the south bank of
Ley Creek.

Future land use and restrictions. Locks would be installed on the fence

gates to minimize unauthorized access to the area. Land use restrictions
'”_; would be used to preclude the conduct of activities- which would
a/ potentially expose contaminated materials or impair the integrity of a
soil cover without prior review and approval by NYSDEC. It is
proposed that potential future activities, which are less predictable at the
study area, such as sewer repair, sewer installation, widening of Factory
Avenue, and replacement of utility poles, be dealt with on a case-by-case
basis to address the potentially increased cost to undertake these
activities due to the presence of PCBs.

Ground water monitoring. Ground water monitoring would provide a
means to detect changes in PCB concentrations in the study area shallow
ground water. The ground water monitoring program would involve
periodic sampling of four wells in the study area and analysis for PCBs
using NYSDEC ASP Method 91-3.

Inspection and maintenance. Constructed remedy components would be
routinely inspected and maintained.
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Five-year reviews. Five-year reviews would be conducted as required by
the NCP due tfo the fact that PCB-containing dredged material/soil will
remain on-site. The purpose of the five-year reviews is to evaluate the
study area with respect to the continued protection of human health and
the environment.

Cost. The preliminary estimated 30-year present worth cost for
implementation of Alternative 8 is approximately $6.7 million.
Estimated direct and indirect capital costs total approximately $3.6
million and $1.6 million, respectively. The estimated annual operation
and maintenance cost is approximately $100,000. Alternative 8
estimated costs are summarized in Table 22.

: Respectfully submitted,

O'BRIEN & GERE ENGINEERS, INC.

Thomas K. Pelis, P.E.
Vice President

Prepared by:

Matthew D. Millias, Staff Engineer

Clare F. Leary, Project Engineer
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Alternative 1

No action. Ground water monitoring, deed
restrictions and fencing.

Detailed Analysis of Remedial Alternatives

Table 6

Feasibility Study
~ Ley Creek Dredged Material Area

Alternative 2A

12 inch vegetativ: soil cover (surface soil >15 mgikg
PCBs), ground w ater monitoring, deed restrictions,
and fencing,

Alternative 2B

12 inch vegetative soil cover {surface or
subsurface soils >10 mg/kg PCBs), ground
water monitoring, deed restrictions, and
fencing.

Alternative 2C

12 inch vegetative soil cover (surface soils
>1 mg/kg PCBs or subsurface soils >10
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alfernative JA

Dredged material/soil excavation and off-
site landfill disposal (surface soils >25
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

(Page 1 of 14)

Alternative 3B

Dredged material/soil excavation
and off-site landfill disposak
(surface soils >1 mg/kg PCBs or
subsurface soils >10 mg/kg PCBs),
and ground water moniforing.

Protection of Human Health'

Acceptable risk to human health under current
study area conditions. Deed restrictions and
fencing would minimize the potential for
ingestion of or contact with dredged material/soil,
The use of appropriate protective equipment
during ground water monitoring would minimize
potential threat to workers.

Soil cover would minimize direct human contact with
the dredged material/soil. Deed restrictions and fencing
world restrict access that may result in breaching of the

integrity of the cover and contact with the dredged

material/soil, respectively. The use of appropriate

protective equipment during remedial activities and

ground water monitoring would minimize potential
threat to remedial workers.

Soil cover would minimize direct human
contact with the dredged material/soil. Deed
restrictions and fencing would restrict access

that may result in breaching of the integrity
of the cover and contact with the dredged
material/soil, respectively. The use of
appropriate protective equipment during
remedial activities and ground water
monitoring would minimize potential threat
to remedial workers,

Soil cover would minimize direct human
contact with the dredged material/soil. Deed
restrictions and fencing would restrict access
that may result in breaching of the integrity of

the cover and contact with the dredged
material/soil, respectively. The use of
appropriate protective equipment during
remedial activities and ground water
monitoring would minimize potential threat to
remedial workers.

Excavating and transporting dredged
material/soil to a TSCA-permitted
commercial chemical landfill would
minimize direct human contact with PCBs,
Potential hazards to humans due to
transpottation of PCB contaminated dredged
material/soil to the commercial chemical
landfill. Deed restrictions and fencing
would minimize access to the study area and
disturbance of dredged material/soil. The
use of appropriate protective equipment
during remedial activities and ground water
monitoring would minimize potential threat
to remedial workers.

Excavating and transporting dredged
material/soil to a TSCA-permitted
commercial chemical landfill would
minimize direct human contact with
PCBs. Potential hazards to humans
due to transportation of PCB
contaminated dredged material/soil
to the commercial chemical landfill.
The use of appropriate protective
equipment during remedial activities
and ground water monitoring would
minimize potential threat to remedial
workers,

Protection of Environment

Acceptable ecological risks under current study
area conditions.

A soil cover wouid minimize contact with the dredged
material/scil by ecological receptors.

A soil cover would minimize contact with the
dredged material/soil by ecological receptors.

A soil cover would minimize contact with the
dredged material/soil by ecological receptors.

Excavating and transporting dredged
material/soil would minimize contact with
PCBs by ecological receptors. Potential for
hazards to the environment due to
transportation of dredged material to
commercial chemical landfill.

Excavating and transporting dredged
material/soil would minimize
contact with PCBs by ecological
receptors. Potential for hazards to
the environment due to
transportation of dredged material to
commercial chemical landfifl.
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“ Alternative 4 Alternative 5A
Dredged material/soil excavation and Dredged material/soil excavation
incineration {surface soils > 25 mg/kg (surface soils > 25 mg/kg PCBs?,
: PCBs), ground water monitoring, thermal desorption treatment,
" deed restrictions, and fencing. replacement, ground water
monitoring, deed restrictions, and
fencing.

Table 6
Detailed Analysis of Remedial Alternatives

Feasibility Study
Ley Creek Dredged Material Area

Alternative 5B

Dredged material/soil excavation
{surface soils > 1 mg/kg PCBs or
subsurface soils > 10 mg/kg PCBs),
thermal desorption treatment,
replacement, and ground water
monitering.

Alternative 6

In situ biological treatment of dredged
material/soil {surface soil > 25 mg/kg
PCBs), ground water monitoring, deed
restrictiens, and fencing.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 7A

Dredged material/soil excavation and off-
site landfill disposal (surface and
subsurface soils > 56 mg/kg PCBs), 12
inch vegetative soil cover (surface soils >
25 mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing.

Alternative 7B

Dredged material/soil excavation
and off-site Jandfill disposal (surface
and subsurface soils > 5¢ mg/kg
PCBs), 12 inch vegetative soil cover
(surface or subsurface soils > 10
mg/kg PCBs), ground water
monitoring, deed restrictions, and

fencing.

(Page 2 of 14)

Alternative 7C

Dredged material/soil excavation and
off-site landfill disposal (surface and
subsurface soils > 50 mg/kg PCBs), 12
inch vegetative soil cover (surface > 1
mg/kg PCBs or subsurface soils > 10
mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing,

Protection of Human Health Excavating and incinerating dredged

] material/soil would minimize human
contact. Deed restrictions and fencing

would minimize access to the study

. arca and disturbance of dredged
“ material/soil. The use of appropriate
protective equipment during remedial
activities and ground water moritoring
would minimize potential threat to

Thermal desorption of dredged
material/soil will effectively minimize
human contact. PCBs would be
volatilized (physically separated) from
the dredged material/soil. Deed
restricfions and fencing would minirnize
access to the study area and disturbance
of dredged material/soil. The use of
appropriate protective equipment during
remedial activities and ground waier
monitoring would minimize potential

threat to remedial workers.

Thermal desorption of dredged
material/soil will effectively minimize
human contact. PCBs would be
volatilized (physically separated) from
the dredged material/soil. The use of
appropriate protective equipment during
remedial activities and ground water
monitoring would minimize potential

threat to remedial workers.

In situ biological treatment would likely
destroy some PCBs and would reduce
human contact. Deed restrictions and
fencing would minimize access to the
study area and disturbance of dredged
material/soil. The use of appropriate
protective equipment during remedial
activities and ground water monitoring

would minimize potential threat to
remedial workers.

Excavating and transporting dredged
material/soil to a TSCA-permitted
commercial landfill would minimize direct
human contact with PCBs. Potential
hazards to humans due to transportation of
PCB contaminated dredged material/soil to
the cornmercial chemical landfili. Soil
cover would minimize direct human contact
with the dredged material/soil. Deed
restrictions and fencing would restrict
access that may result in breaching of the
integrity of the cover and contact with the
dredged materialfsoil, respectively, The use
of appropriate protective equipment during
remedial activities and ground water
monitoring would minimize potential threat
to remedial workers.

Excavating and transporting dredged
material/soil to a TSCA-penmitted
commercial landfill would minimize
direct human contact with PCBs,
Potential hazards to humans due to
transportation of PCB contaminated
dredged material/soil to the
commercial chemical landfill. Soil
cover would minimize direct human
coniact with the dredged material/soil,
Deed restrictions and fencing would
restrict access that may result in
breaching of the integrity of the cover
and contact with the dredged
material/soil, respectively. The use of
appropriate protective equipment
during remedial activities and ground
walter monitoring would minimize
potential threat to remedial workers.

Excavating and transporting dredged
material/soil to a TSCA-permitted
commercial tandfill would minimize
direct human coniact with PCBs,
Potential hazards to humans due to
transportation of PCB contaminated
dredged material/soil to the commercial
chemical landfill, Soil cover would
minimize direct human contact with the
dredged material/soil. Deed restrictions
and fencing would restrict access that
may result in breaching of the integrity of
the cover and contact with the dredged
material/soil, respectively. The use of
appropriate protective equipment during
remedial activities and ground water
monitoring would minimize potential
threat to remedial workers.

" remedial workers.
II Protection of Environment Excavating and incinerating dredged
material/soil would minimize contact

with PCBs by ecological receptors.

Thermal desorption of dredged
material/soil would minimize contact
with PCBs by ecological receptors.

Thermal desorption of dredged
material/soil would minimize contact
with PCBs by ecological receptors.

In situ biological treatment would likely
destroy some PCBs and reduce contact
by ecological receptors.

Excavating, transporting of dredged material
hotspots and soil cover would minimize
potential contact with PFCBs by ecological
receptors, Potential for hazards to the
environment due to transportation of
dredged material to commercial chemical
Iandfill,

Excavating, transporting of dredged
material hotspots and soil cover
would minimize potential contact with
PCBs by ecological receptors.
Potential for hazards to the
environment due to transportation of
dredged material to commercial
chemicat landfill.

Excavating, transporting of dredged
material hotspots and soil cover would
minimize potential contact with PCBs by
ecofopical receptors, Potential for
hazards to the environment due to
transportation of dredged material to
commerciat chemical landfill.

O’Brien & Gere Engineers, In¢.
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| Alternative 1

No action. Ground water monitoring, deed
restrictions and fencing,

-

Detailed Analysis of Remedial Alternatives

Table 6

Feasibility Study
Ley Creek Dredged Material Area

Alternative 2A

12 inch vegetative soil cover {surface soil >25 mg/kg
PCBs), ground water monitoring, deed restrictions,
and fencing.

(Page 3 of 14)

Alternative 2B

12 inch vegetative soit cover (surface or
subsurface soils >10 mg/kg PCBs), ground
water monitoring, deed restrictions, and

Alternative 2C

12 inch vegetafive soil cover (surface soils
>1 mg/kg PCBs or subsurface soils >10
mg/kg PCBs), ground water monitoring,

Alternative 3A

Dredged material/soil excavation and off-
site landfill disposal (surface soils >25
mg/kg PCBs), ground water monitoring,

Alternative 38

Dredged material/soil excavation
and off-site landfill disposal
(surface soils >1 mg/kg PCBs or
ubsurface soils >10 mg/kg PCBs),

fencing. deed restrictions, and fencing. deed restrictions, and fencing. L

g; - and ground water monitoring. l
{ .

I COMPLIANCE WITH ARARs
- Chemical-Specific ARARs Attainment of NYS Class GA ground water Attainment of N'YS Class GA ground water standard Attainment of NYS Class GA ground water Attainment of NYS Class GA ground water | Attainment of NYS Class GA ground water Attainment of NYS Class GA
g standard will be evaluated as part of GM-IFG will be evalvated as part of GM-IFG main plant site standard will be evaluated as part of GM-IFG § standard will be evaluated as part of GM-IFG | standard will be evaluated as part of GM- ground water standard wil] be

! main plant site RI/FS. ’ RI/FS. main plant site RI/FS. main plant site RI/FS. IFG main plant site RU/FS, evaluated as part of GM-IFG main
. plant site RI/FS.
i Chemical-Specific TBCs Not consistent with recommendations of PCB Consistent with PCB Spilt Cleanup Policy and with Consistent with recommendation of USEPA's | Consistent with recommendation of USEPA's Meets or exceeds recommendations of Meets or exceeds recommendations

’ Spill Cleanup Policy or USEPA's PCB Superfund | recommendation of USEPA's PCB Superfund guidance. PCB Superfund guidance. Meets more PCB Superfund guidance. Meets more USEPA’s PCB Superfund guidance. of USEPA's PCB Superfund

guidance. stringent cleanup levels than those in the stringent cleanup levels than those in the PCB § Consistent with PCB Spill Cleanup Policy. guidance, Meets more stringent

rr——

PCB Spill Cleanup Policy for restrcted
access areas.

Spill Cleanup Policy for restricted access
areas.

cleanup levels than those in the PCB

Spill Cleanup Policy for restricted
access areas.

Location-Specific ARARs None.

Mcmmnonstiny

Soil cover design and construction would be consistent
with wetland and floodplain requirements.

Soil cover design and construction would be
consistent with wetland and floodplain
requirements.

Soil cover design and construction would be
consistent with wetland and floodplain
requirements.

Excavstion would be conducted in a manner
consistent with wetland requirements.

Excavation would be conducted in a

- manner consistent with wetland
requirements.

T vttt
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Alternative 4

Dredged material/soil excavation and
incineration (surface soils > 25 mg/kg
PCBs), ground water monitoring,
deed restrictions, and fencing.

Alternative SA

Dredged material/soil excavation
{surface soils > 25 mg/kg PCBs?,
thermal desorption treatment,
replacement, ground water
monitoring, deed restrictions, and
fencing.

Table 6
Detailed Analysis of Remedial Alternatives

Feasibility Study
Ley Creek Dredged Material Area

Alternative 5B

- ~.Dredged material/soil excavation
{surface soils > 1 mg/kg PCBs or
subsurface soils > 10 mg/kg PCBs),
thermal desorption treatment,
replacement, and ground water
monitoring.

COMPLIANCE WITH ARARs

Alternative 6

In situ bielogical treatment of dredged
material/seil (surface soil > 25 mg/kg
PCBs), ground water monitoring, deed
restrictions, and fencing.

Alternative TA

Dredged material/soil excavation and off-
site landfill disposal (surface and
subsurface soils > 5¢ mg/kg PCBs), 12
inch vegetative soil cover (surface soils >
25 mp/kg PCBs), ground water
monitoring, deed restrictions, and
fencing,

Alternative 7B

Dredged material/soil excavation
and off-site landfill disposal (surface
and subsurface soils > 50 mg/kg
PCBs), 12 inch vegetative soil cover
(surface or subsurface soils > 0
mg/kg PCBs), ground water
monitoring, deed restrictions, and
fenrcing.

(Page 4 of 14)

Alternative 7C

Dredged material/soil excavation and
off-site landfill disposal (surface and
subsurface soils > 50 mg/kg FCBs), 12
inch vegetative soil cover (surface > |
mg/kg PCBs or subsurface soils > 10
mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing,

Chemical-Specific ARARs

i
Attainment of NYS Class GA ground
water standard will be evaluated as part

of GM-IFG main plant site RI/FS.

Attainment of NYS Class GA ground
water standard will be evaluated as part
of GM-IFG main pilant site RI/FS,

Attainment of NYS Class GA ground
water standard witl be evaluated as part of
GM-IFG main plant site RIFS.

Attainment of NYS Class GA ground
water standard will be evaluated as part of
GM-IFG main plant site RI/FS.

Attainment of NYS Class GA ground water
standard will be evaluated as part of GM-IFG
main:plant site RUFS.

Attainment of NYS Class GA ground
water standard will be evaluated as part
of GM-IFG main plant site RI/FS,

Attainment of NYS Class GA ground water
standard will be evaluated as part of GM-
IFG main plant site RI/FS.,

Chemical-Specific TBCs

Meets or exceeds recommendations of
USEPA’s PCB Superfund guidance.
Consistent with PCB Spill Cleanup
Policy.

Meets or exceeds recommendations of
USEPA’s PCB Superfund guidanca.
Consistent with PCB Spil} Cleanup
Policy.

Meets or exceeds recommendations of
USEPA's PCB Superfund guidance.
Meets more stringent cleanup levels
than those in the PCB Spili Cleanup

Policy for restricted access areas.

Meets or exceeds recommendations of
USEPA's PCB Superfund guidance.
Consistent with PCB Spill Cleanup
Policy.

Meets or exceeds recommendations of
USEPA's PCB  Superfund  guidance.
Consistent with PCB Spill Cleanup Policy.

Meets or exceeds recommendations of
USEPA's PCB Superfund guidance,
Meets more stringent cleanup levels
than those in the PCB Spill Cleanup
Policy for restricted access areas.

Meets or exceeds recommendations of
USEPA's PCB Superfund guidance, Meets
more stringent cleanup levels than those in
the PCB Spill Cleanup Policy for restricted
access areas,

Location-Specific ARARs

Excavation and incineration would be
conducted in a manner consistent with
wetland requirements. Incinerator
would be operated in accordance with
floodptain requirements.

Excavation and thermal desorpticn
would be condueted in 2 manner
consistent with wetland requiremerts.
Thermal desorption unit would be
operated in accordance with floodpiain
requircments.

Excavation and thermat desorption
would be conducted in a manner
consistent with wetland requirements.
Thennal desorption unit would be
operated in accordance with floodplain
requirements.,

In situ bioremediation would be
conducted in a manner consistent with
wetland and floodplain requirements.

Excavation and soil cover design and
construction would be consistent with
wetland and floedplain requirements.

Excavation and soil cover design and
construction would be consistent with
wetland and floodplain requirements.

Excavation and soil cover design and
construction would be consistent with
wetland and floodplain requirements,

e ——
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Alternative 1

No action. Ground water monitoring, deed
restrictions and fencing,

Detailed Analysis of Remedial Alternatives

Table 6

Feasibility Study
Ley Creek Dredged Material Area

Alternative 2A

12 inch vegetativa soil cover (surface soil >25 mg/kg
PCBs), ground water monitoring, deed restrictions,
and fencing.

Alternative 2B

12 inch vegetative soil cover (surface or
subsurfitce soils >10 mg/kg PCBs), ground
water moniforing, deed restrictions, and
fencing.

Alternative 2C

12 inch vegetative soil cover (surface soilsy
>1 mg/kg PCBs or subsurface soils >10
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

Alternative 3A

Dredged material/soil excavation and off-

site landfill disposal (surface soils >25
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

(Page 5 of 14)

Alternative 3B

Dredged material/soil excavation
and off-site landfill disposal
{surface soils >1 mg/kg PCBs or
subsurface soils >10 mg/kg PCBs),
and ground water monitoring.

| Action-Specific ARARs None. Soil cover consistent with NYS hazardous waste landfill |  Soil cover consistent with NYS hazardous Soil cover consistent with NYS hazardous Particulate air quality standard would be Particulate air quality standard
capping performance requirements. Particulate air waste landfill capping performance waste landfill capping performance attained through dust control. OSHA would be attained through dust
quality standard would be attained through dust control. | requirements. Particulate air quality standard | requirements. Particulate air quality standard requirements would be met during control. OSHA requirements would
OSHA requirements would be met during construction. would be attained through dust control. would be attained through dust control. construction. Dredged material/soil with be met during construction.
OSHA requirements would be met during OSHA requirements would be met during PCBs >50 ppm would be disposed at TSCA-| Dredged material/soil with PCBs
construction. construction. approved/RCRA-permitted tandfill. RCRA >50 ppm would be disposed at
and DOT requirements would be attained TSCA-approved/RCRA-permitted
during transportation. Marking and fandfill. RCRA and DOT
decontamination, if any, would meet TSCA requirements would be attained
l requirements. RCRA and TSCA generator | during transportation. Marking and
: requirements would be followed. decontamination, if any, would meet
TSCA requirements. RCRA and
TSCA generator requirements would
be followed.
Action-Specific TBCs None. Consistent with soil cover recommendations in USEPA's | Consistent with soil cover recommendations | Consistent with soil cover recommendations in None. None.
| PC3 Superfund guidance, in USEPA's PCB Superfund guidance. USEPA's PCB Superfund puidance.
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Alternative 4

Dredged material/soil excavation and
incineration (surface soils > 25 mg/kg
PCBs), ground water monitoring,
deed restrictions, and fencing.

Particulate air quality standard would
be attained through dust control.
OSHA requirements would be met
during construction. Dredged
material/sotl with PCBs >50 ppm would
be incinerated in a TSCA-
approved/RCRA-permitted mobile
incinerator. NYS air pollution control
substantive requirements would be met.
Incineration residuals would be
disposed of in accordance with
appropriate TSCA and RCRA
requirements. Marking and

Alternative 5A

Dredged material/soil excavation
{surface soils > 25 mg/kg PCBs),
thermal desorption treatment,
replacement, ground water
monitoring, deed restrictions, and
fencing.

Particulate air quality standard wou!d be
attained through dust control. OSHA
requirements would be met during
construction. USEPA TSCA appreval
wotld be requested for use of themal
desorption as an altemative dispot.al
method. Treatment unit would meet
NYS RCRA substantive hazardous
waste treatment facility requirements.
Residuals would be disposed of in
accordance with appropriate TSCA and
RCRA requirements. Marking ai-d
decontamination, if any, would muet

Table 6
. Detailed Analysis of Remedial Alternatives

Feasibility Study
Ley Creek Dredged Material Area

Alternative SB

Dredged material/soil excavation
{surface soils > 1 mp/kg PCBs or
subsurface soils > 10 mg/kg PCBs),
thermal desorption treatment,
replacement, and ground water
monitoring.

Particulate air quality standard would be
attained through dust control. OSHA
requirements would be met during
construction, USEPA TSCA approval
would be requested for use of thermal
desorption as an alternative disposal
method. Treatment unit would meet
NYS RCRA substantive hazardous
waste treatment facility requirements.
Residuals would be disposed of in
accordance with appropriate TSCA and
RCRA requirements, Marking and
decontamination, if any, would meet

Alternative 6

In situ biological treatment of dredged
material/soil (surface soil > 25 mg/kg
PCBs), ground water monitoring, deed
restrictions, and fencing.

Particulate air quality standard would be
attained through dust control. OSHA
requirements would be met during
construction. Ji situ bioremediation
would be performed in accordance with
NYS RCRA hazardous waste treatment
facility requirements. Decontamination
would meet TSCA requirements.

Alternative TA

Dredged material/soil excavation and ofi-

: site landfill disposal (surface and
subsurface soils > 56 mg/kg PCBs), 12

inch vegetative soil cover (surface soils > |

25 mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing.

Sail cover consistent with NYS hazardous
waste landfill capping performance
requirements. Particulate air quality

standard would be attained through dust

control. OSHA requirements would be met
during construction. Dredged material/soil

with PCBs > 50 ppm would be disposed at

TSCA-approved/RCRA-permitted landfill.

RCRA and DOT requirements would be

attained during transportation. Marking and
decontamination, if any, would meet TSCA
requirements. RCRA and TSCA generator

requirements would be followed.

Alternative 7B

Dredged material/soil excavation
and off-site fandfill disposal (surface
and subsurface soils > 50 mg/kg
PCBs), 12 inch vegetative soil cover
(surface or subsurface soils > 10
mg/kg PCBs), ground water
moniforing, deed restrictions, and
fencing.

Soil cover consistent with NYS
hazardous waste landfill capping
performance requirements.
Particulate air quality standard would
be attained through dust control.
OSHA requirements would be met
during construction. Dredged
material/soil with PCBs > 50 ppm
would be disposed at TSCA-
approved/RCRA-permitted landfill.
RCRA and DOT requirements wounld
be attained during transportation,
Marking and decontamination, if any,

Soil cover consistent with NYS hazardous

(Page 6 of 14)

Alternative 7C

Dredged material/soil excavation and
off-site landfil? disposal (surface and
subsurface soils > 50 mg/kg PCBs), 12
inch vegetative soil cover (surface > 1
mg/kg PCBs or subsurface soils > 10
mgfkg PCBs), ground water
monitoring, deed restrictions, and
fencing. .

waste landfill capping performance
requirements. Particulate air quality
standard would be attained through dust
control. OSHA requirements would be
met during consiruction. Dredged
material/soil with PCBs > 50 ppm would
be disposed at TSCA-approved/RCRA-
pennitted landfill. RCRA and DOT
requirements would be attained during
transportation. Marking and
decontamination, if any, would meet
TSCA requirements. RCRA and TSCA

decontamination, if any, would meet TSCA requirements. TSCA requirements. would meet TSCA requirements. generator requirements would be
TSCA requirements. RCRA and TSCA generator followed.
requirements would be followed.
Action-Specific TBCs None, None. None. None. Consistent with the soil cover Consistent with the soif cover Consistent with the soil cover

recommendations in USEPA's PCB
Superfund puidance.

recommendations in USEPA's FCB
Superfund guidance.

recommendations in USEPA's PCB
Superfund guidance,

i e,
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Alfernative 1

Ne action. Ground water monitering, deed
restrictions and fencing.

Detailed Analysis of Remedial Alternatives

Table 6

Feasibility Study
Ley Creek Dredged Material Area

Alternative 2A

12 inch vegetative soil cover (surface seil >25 mg/kg
PCRBs), ground water monitoring, deed restrictions,
’ and fencing.

Alternative 2B

12 inch vegetative soil cover (surface or
subsurface soils >10 mg/kg PCRBs), ground
water monitoring, deed restrictions, and
fencing.

LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 2C

12 inch vegetzative soil cover (surface soils
>1 mg/kg PCBs or subsurface soils >10
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

Alfernative JA

Dredged materizl/soil excavation and off-
site landfill disposal (surface soils >25
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

(Page 7 of 14)

Alternative 3B

Dredged material/seil excavation
and oftf-site landfill disposal
(surface soils >1 mg/kg PCBs or
subsurface soils >10 mg/kg PCBs),
and ground water monitoring,

Magnitude of Residual Risk ||

Acceptable risk associated with current study
area conditions. Deed restrictions would
discourage disturbance/contact with dredged
material/soil. Fence locks and maintenance
would minimize contact with dredged
material/soil.

Vegetated 12 inch cover would minimize contact with
PCBs > 25 mg/kg and would reduce areal extent of
surficial PCBs. Deed restrictions would discourage
disturbance of caver/contact with dredged material/soil.
Fence locks and maintenance would minimize contaet
with dredged material/soil,

Vegetated 12 inch cover would minimize
contact with PCBs > 10 mg/kg and would
reduce areal extent of surficial PCBs. Deed
restrictions would discourage disturbance of
cover/contact with dredged material/soil.
Fence locks and maintenance would
minimize contact with dredged material/soil.

Vegetated 12 inch cover would minimize
contact with PCBs > 1 mg/kg at surface and
10 mg/kg in subsurface and would reduce
areal extent of surficial PCBs. Deed
restrictions would discourage disturbance of
cover/contact with dredged materal/soil.
Fence locks and maintenance would minimize
contact with dredged matedal/soil.

Excavation and disposal would minimize
contact with PCBs > 25 mg/kg. Deed
restrictions would discourage
disturbance/contact with dredged
material/soil. Fence locks and maintenance
would minimize contact with dredged
material/soil.

Excavation and disposal would
minimize contact with PCBs > |
mg/kg at surface and 10 mg/kg in

subsurface.

Adequacy and Reliability of Controls

Ground water monitoring is an adequate and

reliable method of tracking aquifer conditions,
Deed restrictions and fencing are adequate and

reliable in restricting activities resulting in
potential ingestion of or contact with dredged
material/soil.

A vegetative soil cover is an adequate and reliable
containment measure, with appropriate maintenance.
Ground water monitoring is an adequate and reliable

method of tracking conditions in the aquifer. Deed

restrictions and Cencing are adequate and reliable in
restricting activities resulting in potential ingestion of or
contact with dredged material/soil,

A vegetative soil cover is an adequate and
reliable containment meastre, with
appropriate maintenance. Ground water
monitoring is an adequate and reliable
method of tracking conditions in the aquifer,
Deed restrictions and fencing are adequate
and reliable in restricting activities resulting
in polential ingestion of or contact with
dredged material/soil.

A vegetative soil cover is an adequate and
reliable containment measure, with appropriate
maintenance. Ground water monitoring is an
adequate and reliable method of tracking
conditions in the aquifer. Deed restrictions
and fencing are adequate and reliable in
restricting activities resulting in potential
ingestion of or contact with dredged
material/soil.

Excavation and disposal are considered to
be effective and reliable. Ground water
monitoring is an adequate and reliable
method of tracking conditions in the aquifer.
Deed restrictions and fencing are adequate
and reliable in restricting activities resulting
in potential ingestion of or contact with
dredged material/soil.

Excavation and disposal are
considered to be effective and
reliable. Ground water monitoring
is an adequate and reliable method
of tracking conditions in the aquifer.

REDUCTION OF TOXICITY,

MOBILITY OR VOLUME THROUGH TREATMENT

Treatment Process Used and Materials II

None.

Naone.

None.

None.

None.

None.

. Il Treated
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Alternative 4

Dredged material/soil excavation and
incineration (surface soils > 25 mg/kg
PCBs), ground water monitoring,
deed restrictions, and fencing.

Alternative SA

Dredged material/soil excavaticn
(surface soils > 25 mg/kg PCBs),
thermal desorption freatment.
replacement, ground water
monitoring, deed restrictions, and
fencing.

Alternative 5B

Table 6
Detailed Analysis of Remedial Alternatives

F easibility Study
Ley Creek Dredged Material Area

Dredged material/soil excavation
(surface soils > 1 mg/kg PCBs or
subsurface soils > 10 mg/kg PCBs),
thermat desorption treatment,
replacement, and ground water

menitoring.

Alternative 6

In situ biological treatment of dredged
material/soil (surface soil > 25 mg/kg
PCBs), ground water monitoring, deed
restrictions, and fencing,

Alternative 7A

Dredged material/soil excavation and off-
site landfill disposal {surface and
subsurface soils > 50 mg/kg PCBs), 12
inch vegetative soil cover (surface soils >
25 mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing.

Alternative 7B

Dredged material/soil excavation
and off-site landfill disposal (surface
and subsurface soils > 50 mg/kg
PCBs), 12 inch vegetative soil cover
(surface or subsurface soils > 10
mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing.

LONG-TERM EFFECTIVENESS AND PERMANENCE

(Page 8 of 14)

Alternative 7C

Dredged materizl/soil excavation and
off-site landfill disposal (surface and
subsurface soils > 50 mg/kg PCRBg), 12
inch vegetative soil cover {surface > 1
mg/kg PCBs or subsurface soils > 10
mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing,

I

Magnitude of Residual Risk

Excavation and incineration would
minimize contact with PCBs > 25
mgfkg. Deed restrictions would
discourage disturbance/contact with
dredged material/soil. Fence locks and;
maintenance would minimize contact
with dredged material/soil.

Excavation and thermal desorpticn
would minimize contact with PCBs > 25
mp/kg. Deed restrictions would
discpurage disturbance/contact with
dredged material/soil. Fence locks and
maintenance would minimize confact
with dredged material/soil.

Excavation and thermal desorption
would minimize contact with PCBs > 1
mg/kg at surface and 10 mg/kg in

subsurface,

In situ biological treatment effectiveness
undefined. Likely some reduction of
surface PCB concentrations. Deed
restrictions would discourage
disturbance/contact with dredged
material/soif. Fence locks and
maintenance would minimize contact with
dredged material/soil.

Vegetated 12 inch cover would minimize
contact with PCBs > 25 mg/kg and would
reduce: areal extent of surficial PCBs, Deed
restrictions would discourage disturbance of
cover/contact with dredged material/soil.
Fence locks and maintenance would
minimize conatet with dredged material/soil.
Excavation and disposal would minimize
contact with PCBs > 50 mg/kg.

Vegetated 12 inch cover would
minimize contact with PCBs > 10
mg/kg and would reduce areal extent
of surficial PCBs. Deed restrictions
would discourage disturbance of
cover/cantact with dredged
material/soil. Fence iocks and
maintenance would minimize conatct
with dredged material/soil.
Excavation and disposal would
minimize contact with PCBs > 50

mg/kg.

1 and disposal would minimize contact with

Vegetated 12 inch cover would minimize
contact with PCBs > 1 mg/kg at surface
and 10 mg/kg in subsurface and would
reduce areal extent of surficial PCBs.
Deed restrictions would discourage
disturbance of cover/contact with dredged
material/soil. Fence locks and
maintenance would minimize conatct
with dredged material/soil. Excavation ,

PCBs > 50 mg/kg.

' Adequacy and Reliability of Controls

Incineration is considered to be

effective and reliable. Ground water
monitoring is an adequate and reliable

method of tracking conditions in the
aquifer. Deed restrictions and fencing
are adequate and reliable in restricting
activities resulting in potential ingestior|
of or contact with dredged material/soil.

Thermal desorption as a treatment method

is expected to be effective and rel:able.
Ground water monitoring is an adeuate

and reliable method of tracking cond tions

in the aquifer. Deed restrictions and
fencing are adequate and reliable in
restricting activities resulting in potential
ingestion of or contact with dredged
material/soil.

Thermnal desorption as a treatment method
is expected to be effective and reliable.
Ground water monitoring is an adequate
and reliable method of tracking conditions

in the aquifer,

Effectiveness and reliability of in sity
biological treatment s unproven. Ground
water monitoring is an adequate and
reliable method of tracking conditions in
the aquifer. Deed restrictions and fencing
are adequate and reliable in restricting
activities resulting in potential ingestion of
or contact with dredged material/soil.

A vegetative soil cover is an adequate and
reliable containment measure, with
appropriate mainterance. Ground water
monitoring is an adequate and reliable
method of tracking conditions in the aguifer.
Deed restrictions and fencing and adequate
and reliable in restricting activities resulting
in potential ingestion of or contact with
dredged material/soil. Excavation and
disposal are considered to be effective and

A vegetative soil cover is an adequate
and reliable containment measure,
with appropriate maintenance.
Ground water monitoring is an
adequate and reliable method of
tracking conditions in the aquifer.
Deed restrictions and fencing and
adequate and reliable in restricting
activities resulting in potential
ingestion of or contact with dredged

A vegetative soil cover is an adequate and
reliable containment measure, with
appropriate maintenance. Ground water
monitoring is an adequate and reliable
method of tracking conditions in the
aquifer. Deed restrictions and fencing
and adequate and reliable in restricting
activities resulting in potential ingestion
of or contact with dredged material/soil.
Excavation and disposal are considered to

gyt

reliable. material/soil. Excavation and be effective and reliable.
disposal are considered to be effective
and reliable.
REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT
Treatment Process Used and Incineration of dredged material/soil. § Thermal desorption  of  dredged | Thermal  desorption  of  dredged | In sifr biological treatment of dredged None. None. None.

Materials Treated

material/soil.

material/soil.

material/soil.

[ O’Brien & Gere Engineers, Inc.

Final - March 21, 1996



[P —

Amount of Hazardous Material Destroyed
or Treated

(Alternative 1

No action. Ground water monitoring, deed
restrictions and fencing,

None.

Detailed Analysis of Remedial Alternatives

Table 6

Feasibility Study
Ley Creek Dredged Material Area

Alternative 2A
12 inch vegetative soil cover (surface soil >25 mg/kg

PCBs), ground water monitoring, deed restrictions,
and fencing,.

None,

Alternative 2B

12 inch vegetative soil cover (surface or

subsurface soils >10 mg/kg PCBs), ground

water monitoring, deed restrictions, and
fencing.

None.

Alternative 2C

12 inch vegetative soil cover (surface soils
>1 mg/kg PCBs or subsurface soils >10
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

None.

Alternative 3A

Dredged material/soil excavation and off-
site landfill disposal {surface soils >25
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

None.

(Page 9 of 14)

Alternative 3B

Dredged materiai/soil excavation
and off-site landfill disposal
(surface soils >1 mg/kg PCHs or
subsurface soils >10 mg/kg PCBs),
and ground water monitoring.

None.

l Degree of Expected Reduction of Toxicity,
Mobility or Volume

None due to treatment.

A vegetative soil cover reduces erosion (mobility) of
PCBc in the dredged material.

A vegetative soil cover reduces erosion
{mobility) of PCBs in the dredged material.

A vegetative soil cover reduces erosion
{mobility) of PCBs in the dredged material,

Reduction of on-site volume and mobility of
PCB contaminated dredged material/soil
with off-site landfill disposal.

Reduction of on-site volume and
mobility of PCB contaminated
dredged material/soil with off-site
tandfill disposal.

No treatment.

No treatment.

No treatment.

No treatment,

No treatment.

No treatiment.

Il Degree to Which Treatment is Irreversible

| Type and Quantity of Residuals Remaining

No treatment,

No treatment,

No treatment.

No treatment.

No treatment,

No treatment. I

I After Treatment

SHORT-TERM EFFECTIVENESS

l Protection of Community During Remedial
Actions

Community will be restricted from access to
study area. Monitoring will not affect
community,

Dust controt will minimize PCB air migration.
Community will bz restricted from access to study area.
Monitoring will not affect community.

Dust control will minimize PCB air
migration. Community will be restricted
from access to study area. Monitoring will
not affect community.

Dust control will minimize PCB air migration.

Community will be restricted from access to
study area. Monitoring wil] not affect
community.

Dust control will minimize PCB air
migration during contruction and transport.
Community will be restricted from access to

study area. Monitoring will not affect
community.

Dust control will minimize PCB air
migration during contruction and
transport. Community will be
testricted from access to study area,
Monitoring will not affect
community.

Protection of Workers During Remedial
Actions

Appropriate protective equipment would be used
during monitoring acfivities.

Appropriate protective equipment would be utilized
during monitoring and remedial activities,

Appropriate protective equipment would be
utilized during monitoring and remediat
activities.

Appropriate protective equipment would be
utilized during monitoring and remedial
activities.

Appropriate protective equipment would be
utilized during monitoring and remediat
activities.

Appropriate protective equipment
would be utilized during monitoring
and remedial activities.

| Environmental Impacts

None.

Contaminant transport during construction would be
minimized through appropriate methods such as off-site
drainage and dust control.

Contaminant transport during construction
would be minimized through appropriate
methods such as off-site drainage and dust
control.

Contaminant transport during construction
would be minimized through appropriate
methods such as off-site drainage and dust
control.

Contaminant fransport during construction
would be minimized through appropriate
methods such as off-site drainage and dust
control.

Contaminant transport during
construction would be minimized
through appropriate methods such as
off-site drainage and dust control.

|

O’Brien & Gere Engineers, Inc.
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Amount of Hazardous Material
Pestroyed or Treated

Alternative 4

Dredged material/soil excavation and
incineration (surface soils > 25 mg/kg
PCBs), ground water monitoring,
deed restrictions, and fencing.

Alfernative 5A

Dredged material/soil excavation
(surface soils > 25 mg/kg PCBs),
thermal desorption treatment,
replacement, ground water
monitoring, deed restrictions, and
fencing.

Effective up to 99.999% in destroying
PCBs in dredged material/soil.

Thermal desorption is shown to achieve
performance levels equivalent to
incineration; treatability necessary to
demonstrate destruction effectiveness for
dredged material/soil.

Table 6
Detailed Analysis of Remedial Alternatives

Feasibility Study
Ley Creek Dredged Material Area

Alternative 5B

Dredged material/soil excavation
(surface soils > 1 mg/kg PCBs or
subsurface soils > 10 mg/kg PCBs),
thermal desorption treatment,
replacement, and ground water
monitoring.

Alternative 6

In situ biological treatment of dredged
material/soil (surface soil > 25 mg/kg
FCBs), ground water monitoring, deed
restrictions, and fencing,

Thermal desorption is shown to achieve
performance levels equivalent to
incineration; treatability necessary to
demonstrate destruction effectiveness for
dredged material/soil.

Destruction efficiency for PCBs unknown.
Ongoing treatability study to indicate
potential destruction efficiency for dredged
material/soil.

Alternative TA

Dredged material/soil excavation and off-

site Inndfill disposal (surface and
subsurface soils > 50 mg/kg PCBs), 12

inch vegetative soil cover (surface soils >

25 mg/kg PCBs), ground water
menitoring, deed restrictions, and
fencing. ’

Alternative 7B

Dredged material/soil excavation
and off-site landfill disposal (surface
and subsurface soils > 50 mg/kg
PCBs), 12 inch vegetative soil cover
(surface or subsurface soils > 10
mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing.

(Page 10 of 14)

Alternative 7C

Dredged material/soil excavation and
off-site landfill disposal (surface and
subsurface soils > 50 mg/kg PCBs), 12
inch vegetative soil cover {surface > 1
mg/kg PCBs or subsurface soils > 10
mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing.

|

Degree of Expected Reduction of
Toxicity, Mohility or Volume

Reduction of toxicity, mobility, and
volume of PCB contaminated dredged
material/soil,

Reduction of toxicity and mobility of PCB
contaminated dredged material/soil.

Reduction of toxicity and mobility of
PCRB contaminated dredged material/soil.

Reduction of toxicity and mobility of PCB
contaminated dredged material/soil.

Reduction of on-site volume and mobility of

PCB contaminated dredged material/soil

with off-site landfill disposal. A vegetative

soil cover reduces erosion (mobility) of

Reduction of on-site volume and
mobility of PCB contaminated
dredged material/soil with off-site
landfill disposal. A vegetative soil

Reduction of on-site volume and mokbility

disposal. A vegetative soil cover reduces

of PCB contaminated dredged
material/soil witl: off-site landfill

PCBs in the dredged material. cover reduces erosion (mobility) of | erosion (mobility) of PCBs in the dredged
PCBs in the dredged material, material.
Degree to Which Treatment is Incineration is considered to be Thermal desorption is considered to be} Thermal desorption is considered to be} In situ biological treatment is considered to No treatment. No treatment. No treatment.
Irreversible irreversible. imeversible. irreversible. be imeversible.
Type and Quantity of Residuals Baghouse dust is expected to be a Baghouse dust is expected to be a residual | Baghouse dust is expected to be a residual | None, No treatment. No treatment. No treatment,
Remaining After Treatment residual of incineration. of thermal desorption. of thermal desorption.
SHORT-TERM EFFECTIVENESS

|

Protection of Community During
Remedial Actions

Dust control will minimize PCB air
migration during excavation,
Community will be restricted from
access to study area. Monitoring will
not affect community. Mobile
incineration requires air emission

* controls,

Dust contro! will minimize PCE air
migration during excavation. Monitoring
will not affect community.

Dust control will minimize PCB air
migration duting excavation, Monitoring
will not affect community.

Dust control will minimize PCB air
migration during treatment. Community
will be restricted from access to study area.
Monitoring will not affect community,

Dust control will minimize PCB air
migration. Community will be restricted

from access to study area. Monitoring will

not affect community.

Dust control will minimize PCB air
migration. Community will be
restricted from access to study area,
Monitoring will not affect community.

Dust control will minimize PCB air

migration. Community will be restricted

from access to study area. Monitoring
will not affect community.

Pr tection of Workers During
Remedial Actions

Appropriate protective equipment
would be utilized during monitoring
and remedial activities,

Appropriate protective equipment would
be utilized during monitoring and remedial
activities.

Appropriate protective equipment would
be utilized during monitoring and
remedial activities,

Appropriate protective equipment would
be utilized during monitoring and remedial
activities.

Appropriate protective equipment would be
utilized: during monitoring and remediat

activities.

Appropriate  protective  equipment
would be utilized during monitoring
and remedial activities.

Appropriate protective equipment would be
utilized during monitoring and remedial
activities.

Environmental Impacts

Contaminant {ransport during
construction would be minimized
through appropriate methods such as
off-site drainage and dust control.

Contaminant transport during construction
would be minimized through appropriate
methods such as off-site drainage and dust
conirol.

Contaminant transport during construction
would be minimized through appropriate
methods such as off-site drainage and dust
control.

None.

Contaminant transport during construction
would be minimized through appropriate
methods such as off-site drainage and dust

control.

Contaminant  transport during
construction would be minimized
through appropriate methods such as
off-site drainage and dust control.

Contaminant transport dering construction
would be minimized through appropriate
methods such as off-site drainage and dust
control.

{ J’Brien & Gere Engineers, Inc.
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I Titne Until Remedial Action Objectives Are
Achieved

Alternative 1

No acticn, Ground water monitoring, deed
restrictions and fencing.

Detailed Analysis of Remedial Alternatives

Table 6

Feasibility Study
Ley Creek Dredged Material Area

Alternative 2A

12 inch vegetative soil cover (surface soil >25 mg/kg
PCBs), ground water monitoring, deed restrictions,
and fencing,

Immediately following implementation.

Immediately following implementation {1 construction
5eason).

Alternative 2B

12 inch vegetative soil cover (surface or
subsurface soils >10 mg/kg PCBs), ground
water monitoring, deed restrictions, and
fencing.

Immediately following implementation (1 ‘
construction season).

Alternative 2C

12 inch vegetative soil cover (surface soils
>1 mg/kg PCBs or subsurface soils >10
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

Immediately following implementation (1
construction season).

Alternative 3A

Dredged material/soil excavation and off-
site landfill disposal (surface soils >25
mg/kg PCBs), ground water monitoring,
deed restrictions, and fencing.

Immediately following implementation
{1 construction season).

(Page 11 of 14)

Alternative 3B

Dredged material/soil excavation
anad off-site fandfill disposal
(surface soils >§ mg/kg PCBs or
subsurface soils >10 mg/kg PCBs),
and ground water monitoring,

Immediately following
implementation (1 construction
season).

IMPLEMENTABILITY

. Ability to Construct and Operate the
" Technology c

Legal coordination with property owner required
to implement deed restrictions. Fence locks and

maintenance and monitoring readily
implemented.

Soil cover readily constructed. Legal coordination with
property owner required to implement deed restrictions,
Fence locks and maintenance and monitoring readily
implemented.

Soil cover readily constructed. Legal
coordination with property owner required to
implement deed restrictions. Fence locks and

maintenance and monitoring readily
implemented.

Soil cover readily constructed. Legal
coordination with property owner required to
implement deed restrictions. Fence locks and

maintenance and monitoring readily
implemented.

Excavation and disposal are readily
implemented. Legal coordination with
property owner required to implement deed
restrictions. Fence locks and maintenance
and monitoring readily implemented.

Excavation and disposal are readily
implemented.

" Reliability of Technology

Ground water monitoring, deed restrictions, and

fencing reliable.

Covering of dredged material/soil and ground water
monitoring, deed restrictions, and fencing are reliable.

Covering of dredged material/soil and ground
water monitoring, deed restrictions, and
fencing are reliable.

Covering of dredged material/soi! and ground
water monitering, deed restrictions, and
fencing are reliable.

Excavating, disposal, ground water
monitoring, deed restrictions, and fencing
are reliable.

Excavating, disposal, and ground
water monitoring are reliable,

II Ease of Undertaking Additional Remedial
Actions, If Necessary

Additional remedial actions readily implemented.

Additional remedial actions readily implemented.

Additional remedial actions readily
implemented.

Additional remedial actions readily
implemented.

Additional remedial actions readily
implemented.

Additional remedial actions readily
implemented.

' Il Ability to Monitor Effectiveness of Remedy

Ground water monitoring would indicate changes

in ground water at the study area,

Ground water monitoring would indicate changes in
ground water at the study area,

Ground water monitoring would indicate
changes in ground water at the study area,

Ground water monitoring would indicate
changes in ground water at the study area,

Ground water monitoring would indicate
changes in ground water at the study area.

Ground water monitoring would
indicate changes in ground water at
the study area.

" Coordination With Other Agencies

Legal coordination with property owner
neccessary to implement deed restrictions.

Legal coordination with property owner neccessary to
implement deed restrictions.

Legal coordination with property owner
neccessary to implement deed restrictions.

Legal coordination with property owner
neccessary to implement deed restrictions.

Legal coordination with property owner
neccessary to implement deed restrictions.

None,

Awvailability of Offsite Treatment, Storage
fl  and Disposal Services and Capacities

None reqguired.

None required.

None required.

None required.

Landfil facility and capacity expected to be
readily available.

Landfill facility and capacity
expected to be readily available.

O’Brien & Gere Ehgiueers, Inc.
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Alternative 4

Dredged material/soil excavation and
incineration (surface soils > 25 mg/kg
PCBs), ground water monitoring,
deed restrictions, and fencing.

Alternative SA ~

Dredged material/soil excavation
(surface soils > 25 mg/kg PCBs),
thermal desorption treatment,
replacement, ground water
monitoring, deed restrictions, and
fencing.

Time Until Remedial Action ‘ Immediately following implementation

Immediately following implementation

Table 6
Detailed Analysis of Remedial Alternatives

Feasibility Study
Ley Creek Dredged Material Area

Alternative 5B

Dredged material/soil excavation
(surface soils > I mg/kg PCBs or
subsurface soils > 10 mg/kg PCBs),
thermal deserption treatment,
replacement, and ground water
monitoring.

Immediately following implementation (1

e

Alternative ¢

In situ biological treatment of dredged
material/soil (surface soil > 25 mg/kg
PCBs), ground water monitoring, deed
restrictions, and fencing.

-~/

Alternative 7A,

Dredged material/soil excavation and off-
site landfill disposal (surface and
subsurface soils > 50 mg/kg PCBs), 12
inch vegatative seil cover (surface soils >
25 mg/kg PCBs), ground water

Alternative 7B

Dredged material/soif excavation
and off-site landfill disposal (surface
and subsurface soils > 50 mg/kg
PCA8s), 12 inch vegetative soil cover
-{surface or subsurface soils > 10

monitoring, deed restrictions, and mp/kg PCBs), ground water
fencing. monitoring, deed restrictions, and
fencing,
—
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Alternative 7C

Dredged material/soil excavation and
off-site landfill disposal (surface and
subsurface soils > 50 mg/kg PCBs), 12
inch vegetative soil cover (surface > 1
mg/kg PCBs or subsurface soils > 10
mpfkg PCBs), ground water
monitoring, deed restrictions, and
fencing.

Remediation time frame unknown.

Immediately following implementation (I

immediately following implementation

Emmediately following implementation (1

Objectives Are Achieved (1 construction season). (} construction season). construction season}. construction season), (i construction season). construction season).
IMPLEMENTABILITY
_ Ability to Construct and Operate the Excavation readily implemented. Thermal desorption system readily | Thermal desorption  system  readily | Ongoing treatability study may provide | Scil cover readily constructed. Excavation § Soil cover readily constructed. | Soil cover readily constructed.
Technology Mobile incineration readily constructed | installed.  Treatability necessary to| installed.  Treatability necessary to| construction and operating requirements. | and disposal and readily implemented. Legat | Excavation and disposal are readily { Excavation and disposal are readily
and operated. Trial burn likely establish operating parameters, l.egal | establish operating parameters. Legal coordination with property owner required to | implemented, Legal coordination with | implemented, Legal coordination with
) necessary. Legal coordination with | coordination with property owner required | coordination with property owner required implement deed restrictions. Fence locks and | property owner required to implement | property owner required to implement deed
property owner required to implement | to implement deed restrictions. Fence | to implement deed restrictions. maintenance and monitoring  readily | deed restrictions. Fence locks and | restrictions. Fence locks and maintenance
deed restrictions. Fence locks and locks and maintenance and monitoring . implemented. maintenance and monitoring readily | and monitoring readily implemented.
maintenance and monitoring readily | readily implemented. implemented.
implemented.

Reliability of Technology Incineration, ground water monitoring, | Ground  water monitoring, deed | Ground  water monitoring,  deed | In situ biological treatment is an innovative | Covering of dredged material/soil, excavation | Covering of dredged material/scil, | Covering of dredged material/soil,

deed restrictions, and fencing are
reliable.

restrictions, and fencing are reliable.
Treatability necessary to predict thermal
desorption reliability.

restrictions, and fencing are reliable.
Treatability necessary to predict thermal
desorption reliability.

technology for PCBs; unknown reliability.
Ground  water  monitoring,  deed
restrictions, and fencing are reliable.

of hot spots, ground water monitoring, deed
restrictions, and fencing are reliable.

excavation of hot spots, ground water
monitoring, deed restrictions, and
fencing are reliable.

excavation of hot spots, ground water
monitoring, deed restrictions, and fencing
are reliable.

Ease of Undertaking Additional
Remedial Actions, i Necessary

Additional remedial actions readily
implemented.

Additional remedial actions

implemented.

readily

Additional remedial actions

implemented.

readily

Additional
implemented.

remedial actions readily

Additional
implemented,

remedial  actions  readily

Additional remedial actions readily
implemented.

Additional
implemented.

remedial actions readily

Ability to Monitor Effectiveness of
Remedy

Ground water monitoring would
indicate changes in ground water at the
study area.

Ground water monitoring would indicate
changes in ground water at the study area.

Ground water monitoring would indicate
changes in ground water at the study area.

Ground water monitoring would indicate
changes in ground water at the study area.

Ground water monitoring would indicate
changes in ground water at the study area,

Ground water monitonng  would
indicate changes in ground water at the
study area.

Ground water monitoring would indicate
changes in ground water at the study area.

Coordination With Other Agencies |§ Legal coordination with property owner
neccessary to implement deed
restrictions, Coordination with
NYSDEC required regarding air

emissions,

Legal coordination with property owner
neccessary to implement deed restrictions.

None.

Legal coordination with property owner
neccessary to implement deed restrictions.

Legal coordination with property owner
neccessary to implement deed restrictions.

Legal coordination with property owner
neccessaty to  implement deed
restrictions,

Legal coordination with property owner
neccessary to implement deed restrictions.

1L

Availability of Offsite Treatment,
Storage and Disposal Services and
Capacities

Landfill facility and capacity for ash
ex ected to be readily availble.

Landfill facility and capacity for ash
expected to be readily availble,

Landfill facility and capacity for ash
expected 1o be readily availble.

None required.

Landfill facility and capacity expected to be
readi y available,

Landfill facility and capacity expected
to be readily available.

Landfill facility and capacity expected to
be readily avaifable,

O’Brien & Gere Engineers, Inc.
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Table 6

Detailed Analysis of Remedial Alternatives

o : Feasibility Study
Ley Creek Dredged Material Area -

) " Alternative 1 Alternative 2A Alternative 2B Alternative 2C Alternative 3A Alternative 3B
o No action. Ground water monitoring, deed 12 inch vegetative soil cover (surface soil >25 mg/kg 12 inch vegetative soil cover (surface or 12 inch vegetative soil cover (surface soils } Dredged materialsoil excavation and off- | Dredged material/soil excavation
o restrictions and fencing, PCBs), ground water monitoring, deed restrictions, | subsurface soils >10 mg/kg PCBs), ground >1 mg/kg PCBs or subsurface soils >10 site landfill disposal (surface soils >25 and off-site landfill disposal
" and fencing. water monitoring, deed restrictions, and mg/kg PCBs), ground water monitoring, mg/kg PCBs), ground water monitering, (surface soils >1 mg/kg PCBs or
| fencing. deed restrictions, and fencing, deed restrictions, and fencing. subsurface soils >10 mg/kg PCBs),
| and ground water moniforing.
E— i B
|i _ Availability of Necessary Equipment, Sampling equipment, sampling personnel, and Sampling equipment, sampling personnel, analytical Sampling equipment, sampling personnel, Sampling equipment, sampling personnel, Sampling equipment, sampling personnei, Sampling equipment, sampling
- Specialists and Materials analytical laboratory readily available. laboratory, excavating/eonstruction vehicles, and soil | analytical laboratory, excavating/construction | analytical laboratory, excavating/construction analytical faboratory, personnel, analytical laboratory,
materials readily available, vehicles, and soil materials readily available. | vehicles, and soil materials readily available. excavating/construction vehicles, and fill excavating/construction vehicles,
. { materials readily available. and fill materials readily available,
-4 Availability of Prospective Technologies None required. Soil cover technology readily available. Soil cover technology readily available. Soil cover technology readily available, Excavating technology readily available. Excavating technology readily
’ - available.
ll COST
. .! -
Capital Costs $5,500 ' $1,177,000 $1,488,000 $1,665,000 $4,356,000 $63,715,000
ll Operation and Maintenace Costs : $12,000 £35,000 . $£39,000 $41,000 $73,000 $0
i Total Present Worth Costs $216,000 $1,736,000 ' $2,112,000 $2,327,000 $5,508,000 $63,715,000
" STATE ACCEPTANCE
.'| . To be documented in the Record of Decision (ROD).
" COMMUNITY ACCEPTANCE

To be assessed following the public comment period and documented in the ROD.

;, O’Brien & Gere Engineers, Inc. Final - March 21, 1996
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- y'Availahility of Necessary Equipmen
Specialists and Materials EJ

Alternative 4

Dredged material/soil excavation and

incineration (surface soils > 25 mg/kg

PCBs), ground water monitoring,
deed restrictions, and fencing.

Sampling equipment, sampling
personnel, analytical laboratory,
excavating/construction vehicles, and
fifl materials readily available.

Alternative 5A

Dredged material/soil excavation
{surface soils > 25 mg/kg PCBs),
thermal desorption treatment,
replacement, ground water
moniforing, deed restrictions, and
fencing.

Table 6
Detailed Analysis of Remedial Alternatives

Feasibility Study
Ley Creek Dredged Material Area

Alternative 5B

Dredged material/soil excavation
(surface soils > ¥ mg/kg PCBs or
subsurface soils > 10 mg/kg PCBs),
thermal desorption treatment,
replacement, and ground water

moniforing.

Sampling equipment, sampling persoanel,
analytical laboratory, and thermal
desorption equipment readily available.

Sampling equipment, sampling personnel,

analytical

desorption equipment readily available.

laboratory, and thermal

Alternative 6

In situ biological treatment of dredged
material/soil (surface soil > 25 mg/kg
PCBs), ground water monitoring, deed
restrictions, and fencing,

Sampling equipment, sampling personnei,
analytical laboratory, nutrients, oxygen,
construction equipment readily available,

Alternative 7A

Dredged material/soil excavation and off-
site landfill disposal (surface and
subsurface soils > 50 mg/kg PCBs), 12
inch vegetative soil cover (surface soils >
15 mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing.

Sampling equipment, sampling personnel,

analytical laboratory, and
excavating/construction  vehicles  readily
available.

Alternative 7B

Dredged material/soil excavation
and off-site landfill disposal (surface
and subsurface soils > 50 mg/kg
PCBs), 12 inch vegetative soil cover
(surface or subsurface soils > 10
mg/kg PCBs), ground water
monitoring, deed restrictions, and
fencing.

Sampling  equipment,  sampling
personnel, analytical faboratory, and
excavating/construction vehicles
readily available.

(Page 14 of 14)

Alternative 7C

Dredged material/soil excavation and
off-site landfill disposal (surface and
subsurface soils > 50 mg/kg PCBs), 12
inch vegetative soil cover (surface > 1
mg/kg PCBs or subsurface soils > 10
mg/kg PCBs}, ground water
monitoring, deed restrictions, and
fencing.

Sampling equipment, sampling personnel,
analytical laboratory, and
excavating/construction vehicles readily
available,

Availability of Prospective

Incineration technology readily

Thermal desomption technology readily

Thermal desorption technology readily

In situ biological treatment technology

Soil cover and excavation technologies

Soil cover and excavation technologies

Soil cover and excavation technologies

i Technologies available. available. available, readily available. readily available. readily available. readily available. .
. COST ‘
Capital Costs $7,039,000 $3,257,000 $43,762,000 5486,000 $1,489,000 $1,800,000 $1,977,000
" Operation and Maintenace Costs $110,000 $58,000 $0 $449,000 $39,000 $43,000 $45,000
“Total Present Worth Costs $8,760,000 $4,177,000 $43,762,000 $2,761,000 $2,114,000 $2,490,000 $2,705,000
STATE ACCEPTANCE i

To be documented in the Record of Decision (ROD).

COMMUNITY ACCEPTANCE

pr————

J’Brien & Gere Engineers, Inc.

To be assessed following the public comment perod and documented in the ROD.,

Final - March 21, 1996
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Tahle 9
COST ESTIMATE - ALTERNATIVE 1

Feasibility Study
Ley Creek Dredged Material Area

ALTERNATIVE 1 (NO ACTION)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Costs

Deed Restrictions Lump Sum $5,000
Fence Locks Lump Sum $500
Total Direct Capital Costs $5,500

Annual Operation & Maintenance Costs
Ground Water Sampling Labor 8 day $300 $2,400
Ground Water Sample Analysis 36 samples $185 36,660
Ground Water Monitoring Reporis 4 day $400 $1,600
Miscellaneous Site Work/Inspections 4 day $300 $1,200
Total Annual O&M Costs $11,860
Five-Year Review (one-time cost every 5 yrs) Lump Sum $10,000
Present Worth of Annual C&M Costs for 30 Years (i=5%]) $210,138
ALTERNATIVE 1 TOTAL ESTIMATED COST $215,638

O'Brien & Gere Engineers, Inc. Final - March 21, 1996
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Table 10

COST ESTIMATE - ALTERNATIVE 2A

Feasibility Study
Ley Creek Dredged Material Area

ALTERNATIVE 2A (12 INCH VEGETATIVE SOIL COVER FOR SURFACE SOILS >25 ppm PCBs)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Costs
Clearing/Grubbing 11 acre $5,000 $55,000
12 inch Soil Cover 17,500 CY $13 $227,500
Seeding and Maintenance 53,000 SY 33 $158,000
Cross Culvert Lining & Access Paths Lump Sum $60,000
Sanitary Sewer Manhole Access Modifications Lump Sum $50,000
Creek Maintenance Access Road Lump Sum $150,000
Rip Rap Lump Sum $65,000
Dust Control Lump Sum $5,000
Fence Locks Lump Sum $500
Deed Restrictions Lump Sum $5,000
Mobilization/Demobilization $15,000
Health & Safety $20,000
Total Direct Capital Costs $812,000
Indirect Capital Costs
Contingency (25% Direct Capital Costs) $203,000
Engineering (15% Direct Capital Costs) $121,800
Legal Fees (5% Direct Capital Costs) $40,600
Total Indirect Capital Costs $365,400
Total Capital Cost $1,177,400
Annual Operation & Maintenance Costs
Ground Water Sampling Labor 8 day $300 $2,400
Ground Water Sample Analysis 36 samples $185 $6,660
Ground Water Monitoring Reports 8 day 3400 $3,200
Site Mowing 12 day $300 $3,600
Site Inspection 4 day $300 $1,200
Miscellaneous Site Work 4 day $300 $1,200
Insurance {1% Direct Capital Cost) $8,120
Reserve Fund (1% Direct Capital Cost) $8,120
Total Annual O&M Costs $34,500
Five-Year Review (one-time cost every 5 yrs) Lump Sum $10,000
Present Worth of Annual O&M Costs for 30 Years (i=5%) $558,171
ALTERNATIVE 2A TOTAL ESTIMATED COST $1,735,571

O'Brien & Gere Engineers, Inc.

Final - March 21, 1996
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Table 12

COST ESTIMATE - ALTERNATIVE 2C

Feasibility Study

Ley Creek Dredged Material Area

ALTERNATIVE 2C {12 INCH VEGETATIVE SOIL COVER FOR SURFACE SOILS >1 ppm PCBs OR

SUBSURFACE SOILS >10 ppm PCBs)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Cosis
Clearing/Grubbing 17 acre $5,000 $85,000
12 inch Soil Cover 27,600 CcY $13 $358,800
Seeding and Maintenance 83,000 SY $3 $249,000
Cross Culvert Lining & Access Paths Lump Sum $60,000
Sanitary Sewer Manhole Access Modifications Lump Sum $50,000
Creek Maintenance Access Road Lump Sum $150,000
Rip Rap Lump Sum $150,000
Dust Control Lump Sum $5,000
Fence Lacks Lump Sum $500
Deed Restrictions Lump Sum $5,000
Mobilization/Demobilization $15,000
Health & Safety $20,000
Total Direct Capital Costs $1,148,300
Indirect Capital Costs
Contingency (25% Direct Capital Costs) $287,075
Engineering (15% Direct Capital Costs) $172,245
Legal Fees {5% Direct Capital Costs) $57,415
Total Indirect Capital Costs $516,735
Totai Capital Cost $1,665,035
Annual Operation & Maintenance Costs
Ground Water Sampling Labor 8 day $300 $2,400
Ground Water Sample Analysis 36 samples 3185 $6,660
Ground Water Monitoring Reports 8 day 3400 $3,200
Site Mowing 12 day $300 $3,600
Site Inspection 4 day $300 $1,200
Miscellaneous Site Work 4 day $300 $1,200
Insurance (1% Direct Capital Cost) $11,483
Reserve Fund (1% Direct Capital Cost) $11,483
Total Annual O&M Costs $41,226
Five-Year Review {one-time cost every 5 yrs) Lump Sum $10,000
Present Worth of Annual O&M Costs for 30 Years (i=5%) $661,567
ALTERNATIVE 2C TOTAL ESTIMATED COST $2,326,602

C'Brien & Gere Engineers, [nc.

' Final - March 21, 1996
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Table 13

COST ESTIMATE - ALTERNATIVE 3A

Feasibility Study
Ley Creek Dredged Material Area

ALTERNATIVE 3A (EXCAVATION/DISPOSAL AT CHEMICAL LANDFILL FOR SURFACE

SOILS > 25 ppm PCBs)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Costs
Clearing/Grubbing 11 acre $5,000 $55,000
Soil Excavation 6,600 CY $5 $33,000
Transportation & Disposal 8,600 ton $284 $2,442,400
Backfill 8,600 cY $12 $103,200
Cross Culvert Lining & Access Paths Lump Sum $60,000
Sanitary Sewer Manhole Access Modifications Lump Sum $60,000
Creek Maintenance Access Roads Lump Sum $150,000
Dust Control Lump Sum $5,000
Fence Locks Lump Sum $500
Deed Restrictions Lump Sum $5,000
Maobilization/Demobilization $50,000
Health & Safety $50,000
Totai Direct Capital Costs $3,004,100
Indirect Capital Costs
Contingency (25% Direct Capital Costs) $751,025
Engineering (15% Direct Capital Costs) $450,615
Legal Fees (5% Direct Capital Costs) $150,205
Total Indirect Capital Costs $1,351,845
Total Capital Cost $4,355,945
Annual Operation & Maintenance Costs
Ground Water Sampling Labor 8 day $300 $2,400
Ground Water Sample Analysis 36 samples $185 $6,660
Ground Water Monitoring Reports 4 day $400 $1,600
Site Inspection 4 day $300 $1,200
Miscellaneous Site Work 4 day $300 $1,200
Insurance (1% Direct Capital Cost) $30,041
Reserve Fund (1% Direct Capital Cost) $30,041
Total Annual O&M Costs $73,142
Five-Year Review (one-time cost every 5 yrs) Lump Sum $10,000
Present Worth of Annual O&M Costs for 30 Years (i=5%) $1,152,195
ALTERNATIVE 3A TOTAL ESTIMATED COST $5,508,140

O'Brien & Gere Engineers, Inc.

Final - March 21,1996
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Table 14
COST ESTIMATE - ALTERNATIVE 3B

Feasibility Study
Ley Creek Dredged Material Area

ALTERNATIVE 3B (EXCAVATION/DISPOSAL AT CHEMICAL LANDFILL FOR SURFACE
SOILS > 1 ppm PCBs or SUBSURFACE SOILS >10 ppm PCBs)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Costs
Clearing/Grubbing 17 acre $5,000 $85,000
Soil Excavation 110,000 CY 35 $550,000
Sheeting Lump Sum $500,000
Construction Water Mgmt. Lump Sum $100,000

Confirmatory Sampling Lump Sum $100,000
Transportation & Disposal 143,000 ton $284 $40,612,000
Backfill 100,000 cY $12 $1,200,000
Dust Control Lump Sum $5,000
Maobilization/Demobilization $50,000
Health & Safety $50,000
Totai Direct Capital Costs  $43,252,000
Indirect Capital Costs
Contingency {25% Direct Capital Costs) $10,813,000
Engineering (15% Direct Capital Costs) $6,487,800
Legal Fees (5% Direct Capital Costs) $2,162,600

Total Indirect Capital Costs  $19,463,400

Total Capital Cost  $62,715,400

ALTERNATIVE 3B TOTAL ESTIMATED COST  $62,715,400

O'Brien & Gere Engineers, Inc. Final - March 21, 1996
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Table 15
COST ESTIMATE - ALTERNATIVE 4

Feastbility Study
Ley Creek Dredged Material Area

ALTERNATIVE 4 (EXCAVATION AND INCINERATION FOR SURFACE SOILS > 25 ppm PCBs)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Cosis
Clearing/Grubbing 11 acre $5,000 $55,000
Soil Excavation 6,600 CY $5 $33,000
Dust Control Lump Sum $5,000
Mobile Incineration 8,600 TON $280 32,408,000
Backifill 8,600 CY $12 $103,200
Cross Culvert Lining & Access Paths Lump Sum $60,000
Sanitary Sewer Manhole Access Modifications Lump Sum $50,000
Creek Maintenance Access Road Lump Sum $150,000
Fence Locks Lump Sum $500
Deed Restrictions Lump Sum $5,000
Mobilization/Demobilization $1,910,000
Health & Safety $75,000
Total Direct Capital Costs $4,854,700
Indirect Capital Costs
Contingency (25% Direct Capital Costs) $1,213,675
Engineering (15% Direct Capital Costs) $728,205
Legal Fees (5% Direct Capital Costs) $242,735
Total Indirect Capital Costs $2,184,615
Total Capital Cost $7,039,315
Annual Operation & Maintenance Costs
Ground Water Sampling Labor 8 day $300 $2,400
Ground Water Sample Analysis 36 samples 3185 36,660
Ground Water Monitoring Report 4 day 3400 $1,600
Site Inspection 4 day $300 $1,200
Miscellaneous Site Work 4 day $300 $1,200
Insurance {1% Direct Capital Cost) $48,547
Reserve Fund (1% Direct Capital Cost) $48,547
Total Annual O&M Costs $110,154
Five-Year Review (one-time cost every 5 yrs) Lump Sum $10,000
Present Worth of Annual O&M Costs for 30 Years (i=5%) $1,721,162
ALTERNATIVE 4 TOTAL ESTIMATED COST $8,760,477

O'Brien & Gere Engineers, Inc. Final - March 21, 1996
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Table 16
COST ESTIMATE - ALTERNATIVE 5A

Feasibility Study
Ley Creek Dredged Material Area

ALTERNATIVE 5A {(EXCAVATION/THERMAL DESORPTION FOR SURFACE SOILS >25 ppm)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Cosis
Clearing/Grubbing 11 acre $5,000 $55,000
Soil Excavation 6,600 CcY $5 $33,000
Thermal Desorption 8,600 CY $200 $1,720,000
Backfill Treated Soil 8,600 CY $5 $43,000
Cross Culvert Lining & Access Paths Lump Sum $60,000
Sanitary Sewer Manhole Access Modifications Lump Sum $50,000
Creek Maintenance Access Road Lump Sum $150,000
Dust Conirol Lump Sum $5,000
Fence Locks Lump Sum $500
Deed Restrictions Lump Sum $5,000
Mobilization/Demobilization $50,000
Healih & Safety $75,000
Total Direct Capital Costs $2,246,500
Indirect Capital Costs
Contingency {25% Direct Capital Costs) $561,625
Engineering (15% Direct Capital Costs) $338,975
Legal Fees (5% Direct Capital Costs) $112,325
Total Indirect Capital Costs $1,010,925
Total Capital Cost $3,257,425
Annual Operation & Maintenance Costs -
Ground Water Sampling Labor 8 day $300 $2,400
Ground Water Sample Analysis 36 samples $185 $6,660
Ground Water Monitoring Reports 4 day $400 $1,600
Site Inspection 4 day $300 $1.200
Miscellaneous Site Work 4 day $300 $1,200
Insurance {1% Direct Capital Cost) $22 465
Reserve Fund (1% Direct Capital Cost) $22,465
Total Annual O&M Costs $57,990
Five-Year Review {(one-time cost every 5 yrs) Lump Sum $10,000
Present Worth of Annual O&M Costs for 30 Years (i=5%) $919,271
ALTERNATIVE 8A TOTAL ESTIMATED COST $4,176,696

O'Brien & Gere Engineers, Inc. Final - March 21, 1996
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Table 17
COST ESTIMATE - ALTERNATIVE 5B

Feasihility Study
Ley Creek Dredged Material Area

ALTERNATIVE 5B (EXCAVATION/THERMAL DESORPTION FOR SURFACE SOILS >1 ppm PCBs OR
SUBSURFACE SOILS >10 ppm PCBs)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Costs
Clearing/Grubbing 17.1 acre $5,000 $85,500
Soil Excavation 110,000 CY 35 $550,000
Confirmatory Sampling Lump Sum $100,000
Thermal Desorption 143,000 CcY $200 $28,600,000
Backfill Treated Soil 143,000 CY $5 $715,000
Dust Control Lump Sum $5,000
Mobilization/Demobilization $50,000
Health & Safety $75,000

Total Direct Capital Costs $30,180,500
Indirect Capital Costs

Contingency (25% Direct Capital Costs) $7.545,125
Engineering (15% Direct Capital Costs) ) $4,527,075
Legal Fees (5% Direct Capital Costs) $1,509,025

Total Indirect Capital Costs $13,581,225

Total Capital Cost $43,761,725

ALTERNATIVE 5B TOTAL ESTIMATED COST $43,761,725

O'Brien & Gere Engineers, Inc. Final - March 21, 1996
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Table 18
COST ESTIMATE - ALTERNATIVE 6

Feasibility Study
Ley Creek Dredged Material Area

ALTERNATIVE 6 (IN SITU BIOLOGICAL TREATMEN'i' FOR SURFACE SOILS > 25 ppm PCBs)

ITEM QUANTITY UNIT UNIT COST TOTAL COST

Direct Capital Costs
Clearing/Grubbing 11 acre $5,000 $55,000
Cross Culvert Lining & Access Paths Lump Sum $60,000
Sanitary Sewer Manhole Access Meodifications Lump Sum $50,000
Creek Maintenance Access Road Lump Sum $150,000
Fence Locks Lump Sum $500
Deed Restrictions Lurnp Sumn 35,000
Mobilization/Demobilization $5,000
Heaith & Safety $10,000
Total Direct Capital Costs $335,500

Indirect Capital Cosis

Contingency (25% Direct Capital Costs) $83,875
Engineering (15% Direct Capital Costs) $50,325
Legal Fees (5% Direct Capital Costs) $16,775
Total Indirect Capital Costs $150,975
Total Capital Cost $486,475
Annual Operation & Maintenance Costs

Ground Water Sampling Labor 8 day $300 $2,400
Ground Water Sample Analysis 36 samples $185 $6,660
Ground Water Monitoring Reports 4 day $400 $1,600
Site Inspection 4 day $300 $1,200
Miscellaneous Site Work 4 day $300 $1,200
Insurance (1% Direct Capital Cost) $3,355
Reserve Fund (1% Direct Capital Cost) $3,355

In situ biological treatment annual costs (for first 5 years)
Tilling/Nutrient Addition 143 acre $3,000 $429,000
Total Annual O&M Costs $448,770
Five-Year Raview (one-time cost every 5 yrs) Lump Sum $10,000

Present Worth of Annual O&M Costs for 30 Years (i=5%) $2,274,684

ALTERNATIVE 6 TOTAL ESTIMATED COST $2,761,159

O'Brien & Gere Engineers, Inc. Final - March 21, 1996
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Table 19

COST ESTIMATE - ALTERNATIVE 7A

Feasibility Study
L.ey Creek Dredged Material Area

ALTERNATIVE 7A {(EXCAVATION/DISPOSAL AT CHEMICAL LANDFILL FOR SURFACE AND SUBSURACE
SOILS >50 ppm PCBs AND 12 INCH VEGETATIVE SOIL COVER FOR SURFACE SOILS >25 ppm PCBs)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Costs
Clearing/Grubbing 11 acre $5,000 $55,000
Soil Excavation 480 CcY $5 $2,400
Grading 630 cY $2 $1,260
Sheeting Lump Sum $10,000
Construction Water Mgmt. Lump Sum $5,000
Confirmatory Sampling Lump Sum $2,500
Transportation & Disposal 630 ~ton $284 $178,920
Cross Culvert Lining & Access Paths Lump Sum $60,000
Sanitary Sewer Manhole Access Modifications Lump Sum $50,000
Creek Maintenance Access Road Lump Sum $150,000
Rip Rap Lump Sum $65,000
12 inch Soil Cover 17,500 cYy $13 $227,500
Seeding and Maintenance 53,000 SY 33 $159,000
Dust Control Lump Sum $5,000
Fence Locks Lump Sum $500
Deed Restrictions Lump Sum $5,000
Mobilization/Demobilization 320,000
Health & Safety $30,000
Total Direct Capital Costs $1,027,080
Indirect Capital Costs
Contingency (25% Direct Capital Costs) $256,770
Engineering (15% Direct Capital Costs) $154,062
Legal Fees (5% Direct Capital Costs) $51,354
Total Indirect Capital Costs $462,186
Total Capital Cost $1,489,266
Annual Operation & Maintenance Costs
Ground Water Sampling Labor . 8 day $300 $2,400
Ground Water Sample Analysis 36 samples $185 $6,660
Ground Water Monitoring Reports 8 day $400 $3,200
Site Mowing 12 day $300 $3,600
Site Inspection 4 day $300 $1,200
Miscellaneous Site Work 4 day $300 $1,200
Insurance (1% Direct Capital Cost) $10,271
Reserve Fund (1% Direct Capital Cost) $10,271
Total Annual O&M Costs $38,802
Five-Year Review (one-time cost every 5 yrs) Lump Sum $10,000
Present Worth of Annual O&M Costs for 30 Years (i=5%) $624,298
ALTERNATIVE 7A TOTAL ESTIMATED COST $2,113,564

O'Brien & Gere Engineers, Inc.

Final - March 21, 1986
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Table 21

COST ESTIMATE - ALTERNATIVE 7C

Feasibility Study
L.ey Creek Dredged Material Area

ALTERNATIVE 7C (EXCAVATION/DISPOSAL AT CHEMICAL LANDFILL FOR SURFACE AND SUBSURFACE
" SOILS >50 ppm PCBs AND 12 INCH VEGETATIVE SOIL COVER FOR SURFACE SOILS >1 ppm PCBs

AND SUBSURFACE SOILS >10 ppm)

IiTEM QUANTITY UNIT UNIT COST TOTAL COST
"Direct Capital Cosls
Clearing/Grubbing 17 acre $5,000 $85,000
Soil Excavation 480 CcY $5 $2,400
Grading 630 CY $2 $1,260
Sheeting Lump Sum $10,000
Construction Water Mgmt. Lump Sum $5,000
Confirmatory Sampling Lump Sum $2,500
Transportation & Disposal 630 ton $284 $178,920
Cross Culvert Lining & Access Paths Lump Sum $60,000
Sanitary Sewer Manhole Access Modifications Lump Sum $50,000
Creek Maintenance Access Road Lump Sum $150,000
Rip Rap l.ump Sum $150,000
12 inch Soit Cover 27,600 cY $13 $358,800
Seeding and Maintenance 83,000 sY $3 $249,000
Dust Control Lump Sum $5,000
Fence Locks Lump Sum $500
Deed Restrictions Lump Sum $5,000
Mobilization/Demaobilization $20,000
Health & Safety $30,000
Total Direct Capital Costs $1,363,380
Indirect Capital Costs
Contingency (25% Direct Capital Costs) $340,845
Engineering (15% Direct Capital Costs) $204,507
Legal Fees (6% Direct Capital Costs) $68,169
Total Indirect Capital Costs $613,521
Total Capital Cost $1,976,901
Annual Operation & Maintenance Costs
Ground Water Sampling Labor 8 day 3300 $2,400
Ground Water Sample Analysis 36 samples $185 $6,660
Ground Water Monitoring Reports 8 day $400 $3,200
Site Mowing 12 day $300 $3,600
Site Inspection 4 day $300 $1,200
Miscelianeous Site Work 4 day $300 $1,200
Insurance {1% Direct Capital Cost) $13,634
Reserve Fund (1% Direct Capital Cost) $13,634
Total Annual O&M Costs $45,528
Five-Year Review (one-time cost every 5 yrs) Lump Sum $10,000
Present Worth of Annual O&M Costs for 30 Years (i=5%) $727,693
ALTERNATIVE 7C TOTAL ESTIMATED COST $2,704,594

O'Brien & Gere Engineers, Inc.

Final - March 21, 1996
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COST ESTIMATE - ALTERNATIVE 8

ALTERNATIVE 8 (EXCAVATION/DISPOSAL AT CHEMICAL LLANDFILL FOR SURFACE

TABLE 22

Feasibility Study

Ley Creek Dredged Material Area

Page 1 of 2

AND SUBSURFACE SOILS >50 ppm PCBs AND 12 INCH VEGETATIVE SOIL COVER FCR

SURFACE SOILS > 1 ppm AND SUBSURFACE SOILS > 10 ppm PCBS; REMOVAL OF
FLOODWAY SOILS WITH SURFACE SOILS > 1 ppm PCBs AND INSTALLATION OF

LLOW PERMEABILITY COVER; SEWER AND CREEK ACCESS PATHS)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
Direct Capital Costs
FLOODWAY (0-25"
Excavation 9,100 cY $5 $45,500
Common Filt (8") 2,000 cY 313 $26,000
Low Permeability Fill (12") 5,560 CcY $30 $166,800
Membrane (or equal) 150,000 SF $0.50 $75,000
Grading 9,200 SY 32 $18,400
Creek Maintenance Access Road 2,500 CcY $25 $62,500
Topsoil and Seeding (4") 9,200 sY 33 $27,600
FLOODWAY (>25"
Excavation 6,200 cY $5 $31,000
Common Fill (8") 2,500 cY $13 $32,500
Low Permeability Fill (12" 3,700 CcY $30 $111,000
Grading 11,200 sY $2 $22,400
Topsoil and Seeding (4") 11,200 sY $3 $35,840
CONSOLIDATION AREA
Excavation at B-19 700 cY $10 $7,000
Soil Consalidation 16,500 CcY 38 $132,000
Common Fill (8" 2,000 CcY $13 $26,000
Grading 7,400 sY $2 $14,800
Topsoil and Seeding (4") 7,400 sY 33 $23,680
REMAINING AREAS
Commeon Fill (8" 9,400 CcY $13 $122,200
Grading 42,000 SY $2 $84,000
Topsoil and Seeding (4") 42,000 sY $3 $134,400
EXCAVATED AREAS >50 ppm
Excavation 5,700 CcY $5 $28,500
Transportation & Disposal 7,410 TON $284 $2,104,440
DRAINAGE SWALES
Drainage Swale Excavation 500 cY 35 $2,500
New Drainage Culvert 700 LF $72 $50,400
Drainage Swale Grading 2,000 sY $2 $4,000
SEWER ACCESS PATHS
Sewer Access Path Excavation 250 CcY $5 $1,250
Sewer Maintenance Access Paths 250 CY $25 $6,250

O'Brien & Gere Engineers, Inc.

Final - March 21, 1996
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TABLE 22

COST ESTIMATE - ALTERNATIVE 8

Feasibility Study

Ley Creek Dredged Material Area

ALTERNATIVE 8 (EXCAVATION/DISPOSAL AT CHEMICAL LANDFILL FOR SURFACE
AND SUBSURFACE SOILS >50 ppm PCBs AND 12 INCH VEGETATIVE SOIL COVER FOR
SURFACE SOILS > 1 ppm AND SUBSURFACE SOILS > 10 ppm PCBS; REMOVAL OF
FLOODWAY SOILS WITH SURFACE SOILS > 1 ppm PCBs AND INSTALLATION OF

LOW PERMEABILITY COVER; SEWER AND CREEK ACCESS PATHS)

ITEM QUANTITY UNIT UNIT COST TOTAL COST
OTHER COSTS
Clearing/Grubbing 17 AC $5,000 $85,000
Sheeting Lump Sum $20,000
Construction Water Mgmt. Lump Sum $25,000
Confirmatory Sampling Lump Sum $50,000
Dust Control Lump Sum $5,000
Fence Locks Lump Sum $500
Deed Restrictions Lump Sum $5,000
Mobilization/Demobilization Lump Sum $25,000
Health & Safety Lump Sum $35,000

Indirect Capital Costs

Contingency (25% Direct Capital Costs)
Engineering (15% Direct Capital Costs)
Legal Fees (5% Direct Capital Costs)

Total Direct Capital Costs $3,646,460

$911,615
$546,969
$182,323
Total indirect Capital Costs $1,640,907

Total Capital Cost $5,287,367

Annual Operation & Maintenance Costs

Ground Water Sampling Labor 8 day 3300 $2,400
Ground Water Sample Analysis 38 samples $185 $6,660
Ground Water Monitoring Reports 8 day $400 $3,200
Site Mowing 12 day $300 $3,600
Site Inspection 4 day $300 $1,200
Miscellaneous Site Work 4 day $300 $1,200
Insurance (1% Direct Capital Cost) $36,465
Reserve Fund (1% Direct Capital Cost) $36,465

Total Annual O&M Costs $91,189
Five-Year Review (one-time cost every 5 yrs) Lump Sum $10,000

Present Worth of Annual O&M Costs for 30 Years (i=5%) $1,429,622

ALTERNATIVE 8 TOTAL ESTIMATED COST $6,716,989

O'Brien & Gere Engineers, Inc.

Final - March 21, 1886
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DATE COLLECTED,
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

O'BRIEN & GERE ENGINEERS, INC.
50nN0 BRITTONFIELD PKY.
BE. SYRACUSE, NY 13057

07/15/93
07/16/93
CL99

3247.078

575 Broad Hollow Road, Melvilie, W.Y. 11747

H2M LADS, INC. R

FAX: (516)694-4122 LAB NO: 9322842

TYPE...... SOIL

ROUTINE

METHOD.... GRAB

POINT NO:
LOCATION: SOIL 1.

REMARKS: LEY CREEK RI/FS
ANALYZE PCB BY METHOD 9L~3

PARAMETER (S)

AROCLOR
AROCLOR
AROCLOR
AROCLOR
ARQCLGR
ARQCLOR
AROCLOR

E — —

COPIES TO:
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1016
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1242
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1254
1260

i " DATE REPORTED..

07/19/913
07/31/97
0g ‘92 9.

RESULT
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<16
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61

<16
<32
<327

PCB'S - { mg/kg )

PARAMETER (S) RESULT
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O'BRIEN & GERE ERGINEERS,IRC.

5000 BRITTONFIFLD PKX.
E. SYRACUSE, RY 13057

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

07/15/93
07/16/93
CL99

3247.078

H2M LABS, INC.

{516)654-. 340
TYPE......
METHOD. ...
POINT NO:
LOCATION: SOIL 1

oo
h

575 Sroad Holiaw Robd, Nelville, A.Y. 11747
FAX: {516} 6544122

LAB ND: 9322843

SOIL
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GRAB

REMARKS: LEY CREEK RI/FS
ANALYZE PCB BY METHOD 91-3
TCLP PREP.

PCB'S - ( ug/l )

PARAMETER (S) RESULT PARAMETER (S) RESULT
AROCLOR 1016 <0.5
AROCLOR 1221 <0.5
AROCLOR 1232 <0.5%
AROCLOR 1242 <0.5
AROCLOR 1248 <0.5
AROCLOR 1254 <1.0
AROCLOR 1260 <1.0
COPIES TO: DATE ISSUED 10/01/93
DATE RUN....... 10/01/93 ";h« )
DATE REPORTED.. 10/01/93 ECTOR
ORIGINAL
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ROUTINE
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PROJECT NO..... 3247.078
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PCB'S - ( mg/kg )

PARAMETER (S} RESULT
AROCLOR 1016 <16
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5000 BRITTONFIELD PKY.
“  ®. SYRACUSE, WY 13057

DATE COLLECTED. 07/15/93

. DATE RECEIVED.. 07/16/93

"~ COLLECTED BY... CL99
PROJECT NO..... 3247.078B

-+ O'BRIEN & GERE ENGINEERS,INC.

T

S7% Rroad Holloo Rood, Melville, A.Y. 11747

- H2ZM LABS, INC. =i

FAX: (16 LAB NO: 9322845
TYPE...... SOIL
ROUTINE
METHOD.... GRAB

POINT NO:
LOCATION: SOIL 2

REMARKS: LEY CREEK RI/FS

ANALYZE PCB BY METHOD 91-3

TCLP FREP.

PCB'S - ug/1

PARAMETER (S) RESULT PARAMETER (S) RESULT
: AROCLOR 1016 <0.5
§ AROCLOR 1221 <0.5
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o AROCLOR 1242 <0.5
e AROCLOR 1248 <0.5
AROCLOR 1254 <1l.0
AROCLOR 1260 <1.0
rﬁ
COPIES TO: DATE ISSUED 10/01/33
DATE RUN....... 10/01/93 ‘7%1 )
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Chain of custody procedures documented in the RI/FS Work Plan (O’Brien & Gere Engineers, 1992)
will be followed for the leachability study. ‘

Analvtical Procedures

Sample analysis will be performed by H2M Laboratories, Inc. PCB analysis of dredged material/soil
and leachate will be performed using Method 8080 with NYSDEC Category B deliverables, in
accordance with the quality control requirements of the QAPP in the RI/FS Work Plan (O’Brien & Gere
Engineers, 1992). The detection limit for this Method 8080 analysis of leachate is 0.1 ug/l PCBs; a
method detection limit study will be performed to verify the detection limit. PCB extracts will be
treated with sulfuric acid to remove hydrocarbon interference. Decachlorobiphenyl will be used asa
surrogate compound with recovery limits from 60 to 150 percent.

TOC analysis will be performed in accordance with the Lloyd Kahn method used during the RI. TCLP
extraction will be conducted in accordance with the protocol presented in SW-846 (3rd edition; Revision

1; July 1992).

Data Reduction. Validation. and Reporting

Data will be managed, validated, and reported in accordance with-procedures presented in the RI/FS
Work Plan (O’Brien & Gere Engineers, .1992). Additionally, validation of the TCLP extraction will
be performed in accordance with USEPA-Region II's Standard Operating Procedure (SOP) No. HW-7,
"TCLP Data Validation", Revision #1 (March 1992).

Quality Assurance/Quality Contro]

Overall QA/QC for the study will be performed in accordance with the procedures presented in the
RI/FS Work Plan (O’Brien & Gere Engineers, 1992). For the immunoassay field screening activities,
modified QA/QC procedures will be applied as follows:

. One field duplicate will be collected and analyzed for every 20 dredged material/soil
samples. The field duplicate will be prepared and analyzed in a different preparation
batch than the original sample, allowmg the collection, preparation, and analysis
variability to be evaluated.

. Matrix spike/matrix spike duplicate (MS/MSD) samples will not be collected for the
screening activities.

e . One preparation blank cons:stmg of clean sand will be prepared and screened with each
sample batch or every twenty samples, whichever is more frequent.

. Field screening data will not be validated.

Health and Safety

Sampling personnel will follow procedures outlined in the Health and Safety Plan presented as
Appendix B of the RUFS Work Plan (O’Brien & Gere Engineers, 1992).

O'Brien & Gere Engineers, Inc. 3 August 22, 1994



Reporting

Results of the leachability study will be documented in a report which will be presented as an-appendix
to the final FS Report.

Schedule

A proposed project schedule is attached.

References

O’Brien & Gere Engineers, Inc. "Work Plan; Remedial Investig:%ltioaneasibility Study; Ley Creek
Dredged Material Area." February 1992. _

O'Brien & Gere Engineers, Inc. ' 4 August 22, 1994




GENERAL MOTORS CORPORATION
INLAND FISHER GUIDE DIVISION
SYRACUSE, NEW YORK

DREDGED MATERIAI.JSOIL LEACHABIIJTY STUDY
PROJECT SCHEDULE

Leachability Study coordination - week of 8/15/94

Leachability Sfudy sample collection - 8/25/94

s Receipt of Leachability Study sample data - by 9/19/94 .

Leachability Study data validation - week of 9/19/94

O’Brien & Gere Engineers, Inc. 5 August 22, 1994
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1. Data Validation

1.1, Generﬁl

Five soil samples and one aqueous field blank were collected and
analyzed for total polychlorinated bipheny! (PCB) and total organic
carbon (TOC) content using USEPA SW-846' methods 8080 and
9060, respectively. Additionally, these samples were analyzed by the
Toxicity Characteristic Leaching Procedure (TCLP) for PCBs using
USEPA SW-846 methods 1311 and 8080. These analyses were
provided by H2M Labs, Inc. (H2M Labs) of Melville, New York.

1.2. Data Validation Protocols

Procedures utilized in the data quality review were consistent with
those specified in the CLP Organics Data Review and Preliminary
Review (EPA Region II, 1991). The purpose of the data quality
review was to provide an independent focused evaluation regarding
data quality to ascertain the usability of the data to meet the project
data quality objectives (DQOs). During the data quality review, the
laboratory reports and field documentation records were reviewed
and the following quality assurance/quality control {QA/QC)
parameters were evaluated:

Case narrative;

Holding times;

Initial calibration data;

Continuing calibration data;

Method blanks;

Surrogate recoveries;

Matrix spike/matrix spike duplicate results; and,
Compound quantification and identification.

1.3. Data Validation Qualifiers

Data validation is a process of reviewing written records and
documentation generated during an analytical measurement for the
purpose of providing an independent opinion regarding the quality
and usability of data generated by that measurement. During the
validation, data are evaluated to determine if tHe measurement was

! Test Methods for Evaluating Solid Wastes, SW-846 Third Edition, USEPA, November 1986.
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conducted in accordance with the quality assurance criteria specified
for that measurement. Data usability was established as a result of
the data validation process using the following data qualifiers:

2. Data Quality Evaluation

2.1. PCB Analyses

"U" Indicates that the sample was analyzed, but the
compound of interest was not detected. The sample
detection limits are, therefore, presented followed by
the "U" notation.

I Indicates that the result should be considered
approximate. This qualifier is used when the data
validation procedure identifies a minor deficiency in
the data generation process. The decision to add the
"J" qualifier is based on the quantitative validation
criteria contained in the data validation guidelines.
The identity of the analyte is not brought into
question, however, the "J" qualifier results in a loss of
confidence in the precision and/or accuracy of the
reported value, and therefore is presented as an
approximated value.

The following QA/QC parameters for the PCB analyses using the
analytical protocols specified above were found to meet validation
criteria: case narrative, holding times, initial calibration data,
continuing calibration data, and method blanks. Excursions from
QA/QC criteria are summarized below.

Surrogate Recovery

Several of the surrogate recoveries for L-4, L-5, and TL-1
exceeded the upper control limit that defines acceptable
surrogate recovery. The detected PCB results for these
samples were not qualified due to these deviations because
the high surrogate recoveries were attributed to interferences
caused by the sample matrix. Also, the samples that
exceeded surrogate recovery limits were re-analyzed utilizing
a diluted sample aliquot in an attempt to reduce the matrix
interferences. These diluted re-analyses exhibited at least
one chromatographic column that met surrogate recovery
criteria for both surrogate compounds.

atrix Spike/Matrix Spike Duplicate Result:
The matrix spike/matrix spike duplicate (MS/MSD) analysis

of L-1 exceeded recovery limits with values that ranged from
200 to 360 percent for Aroclors 1016 and 1260. These values



2.1. TOC Analyses

were attributed to the elevated level of Aroclor 1242 detected
in the sample. Therefore, this sample did not require
qualification for MS/MSD deviations.

mpoun ntification and Identification

The detected concentrations of Aroclor 1016 and 1248 in
samples L-1 and TL-1 were incorrectly identified by the
laboratory. The detected Aroclor pattern in these samples
was determined to be Aroclor 1242 during data validation.
The results for these samples were recalculated as a result of
the data validation to represent the detected Aroclor 1242
results which were reported on the edited laboratory data
summary forms. The edited Aroclor 1242 results for these
samples were 82,000 ug/Kg and 5.4 ug/L for L-1 and TL-1,
respectively.

The PCB analyses for this investigation were conducted using
dual column confirmation analysis. The percent difference
{%D) between the calculated results for the two columns is
required to be less than 25 percent. This value was exceeded
for the detected Aroclor 1248 results for L-2, L-3, L4, L-5,
TL-3, and TL-4 with %Ds that ranged from 27.9 to 93.5
percent. Additionally, the recalculated 1242 results for TL-1
exhibited a %D of 30.6 percent. Due to these deviations the
detected PCB results for the samples specified above were
approximated (J).

Due to the elevated levels of PCBs in the samples several
samples required re-analysis with a dilution. The detected
sample results from the diluted analyses were combined with
the resuits from the non-diluted analyses to provide the
lowest detection limits for the non-detected compounds.

Five soil samples analyzed by H2M Labs for TOC content by
USEPA SW-846 method 9060 were validated according to ‘the
procedures in the CLP Organics Data Review and Preliminary Review
(EPA Region II, 1991). Excursions from validation criteria were not
observed for the QA/QC parameters specified above. Therefore,
qualification of the sample data was not required.



J—

oy

——

JRS—

3. Overall Data Assessment

Overall, these data were determined to be usable for qualitative and
quantitative purposes. Although, 9.3 percent of the data were
qualified as approximate for exceeding PCB analysis dual column
confirmation %D criteria. The detected PCB results for TL-3, which
exhibited a dual column %D of 93.5 percent, were not qualified as
unusable (R) as required in CLP Organics Data Review and
Preliminary Review (EPA Region II, 1991) because the variation in
the detected responses was attributed to matrix interferences caused
by coeluting peaks. The detected Aroclor 1016 and 1248 results for
L-1and TL-1 were re-calculated to represent detected concentrations
of Aroclor 1242 based on pattern comparison with the calibration
standards.
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RESULTS OF HAZARD QUOTIENT CALCULATIONS FOR GREAT BLUE HERON
AT THE LEY CREEK DREDGED MATERIAL AREA STUDY AREA

In uction

The purpose of this report is to estimate the hazard of PCB levels in Ley Creek surface water,

. sediments, and fish to great blue heron (Ardea herodias). An ecological assessment conducted for

the Ley Creek Dredged Material Area Study Area identified the great blue heron as a sensitive
species of concern that would be representative of risk to piscivorous inhabitants of the surrounding
environs. To calculate risk to great blue herons inhabiting the site, the hazard quotient method
(Barnthouse and Suter, 1986; USEPA, 1989) was used to compare the PCB exposure concentration
(ingestion of forage, sediment, and water) to toxicologic endpoints (reproduction, growth effects,
etc.). Hazard quotients are expressed as ratios of potential dietary intake to documented Lowest
Observed Adverse Effects Levels (LOAELSs).

Hazard Quotient = Total Daily Intake
LOAEL

A hazard quotient greater than 1 indicates that the exposure to PCBs could cause deleterious effects
to the exposed population. A hazard quotient less than 1 indicates that the potential for risk is low.

Methods

Recent site monitoring data have shown that ingestion of fish, sediment, and water are complete
exposure pathways for the great blue heron. Data from 1992 fish sampling, 1988/1989 and 1992
sediment sampling and 1988/1989 surface water sampling events were used to estimate great blue
heron daily ingestion of PCBs attributable to the respective media. Daily intake of PCBs via each
applicable pathway was calculated using the following equations:

DIgorage = PCB concentration in forage x % of diet x AUF x IR x 1/BW
DI, siment = PCB concentration in sediment x AUF x IR x 1/BW
DL, ier = PCB concentration in surface water x AUF x IR x 1/BW
Total DI = Dltoraee + Dlisdimens + Dliater

DI = Daily Intake

AUF = Area Use Factor

IR = Ingestion Rate

BW = Body Weight
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Summarized below are ingestion rates, body weight, diet, and home range of the great blue heron.
This information was obtained from published literature.

Reference
Body Weight: 3.0 Kg Newell et al,, 1987
Dietary Ingestion Rate: 0.6 Kg/day Newell et al., 1987
. Home Range: 30,000 ha Erwin and Spendelow, 1991

Soil Ingestion Rate: 54 g/day! Beyer et al., 1991
Water Ingestion Rate: 0.12 L/day Calder and Braun, 1983
Diet: Fish, invertebrates,

small mammals Ehrlich et al., 1988

1 Estimated soil /sediment ingestion rate (9% of dietary ingestion rate) using shore bird and Canada goose

data, soil/sediment ingestion rates for great blue heron are not available.

An area use factor is calculated to estimate the proportion of time the great biue heron would use
the site relative to its home range. It is defined as 1 if the study area is greater than the home
range of a species. If the area is less than the home range, a ratio of study area size to home range
size is used. For purposes of this analysis, the great blue heron is assumed to feed exclusively at
the site (AUF = 1). However, published literature estimates its feeding area to be 30,000 ha
(74,130 acres)(Erwin and Spendelow, 1991),

In addition, the great blue heron’s diet consists primarily of fish and to a lesser extent, aquatic
invertebrates and small mammals (Ehrlich et al,, 1988). As a conservative measure, this analysis
assumes the great blue heron feeds exclusively on fish.

A literature search was conducted to find dietary doses of PCBs reported to cause chronic toxic
effects to great blue herons. Since PCB toxicity information for the great blue heron is lacking, a
"best-fit" surrogate species, the screech owl (Otus asio), was selected from the available data. The
selection of the screech owl to be representative of the great blue heron is consistent with a similar
study conducted by Oak Rldge National Laboratory (MaclIntosh et al., 1992). The proposed total
PCB dietary mgestmn criterion for the protection of birds (Elsler 1986) was selected for use in the
calculation. This criterion is based on the results of an experiment in which screech owls, fed 3 ppm
of Aroclor 1248 for two breeding seasons, experienced no reproductive effects (McLane and
Hughes, 1980 in Eisler, 1986). The dietary dose was converted to a body weight basis (0.6
mg/kg/day) by assuming the great blue heron consumes 20% of its body weight per day (Dose
mg/kg x Ingestion Rate x 1/BW). Generally, a hazard quotient is calculated using the LOAEL.
However, for purposes of this analysis, the No Observed Effect Level (NOEL) was used The
NOEL presents a more conservative estimate of potential risk than the LOAEL. .

Hazard quotients for two exposure scenarios were calculated. Scenario 1 was calculated using
arithmetic mean PCB levels in fish, sediment, and surface water collected on-site. As a conservative
measure, analytical results below the detection limit were not included in the mean caiculations.
Scenario 2, a more conservative estimate, was calculated using mean PCB levels plus one standard
deviation for fish and sediment (Note: PCBs were only detected in one of six surface water
samples; therefore, the standard deviation could not be calculated for surface water). In addition,
the PCB fish flesh concentration that would represent a hazard to great blue heron was back-
calculated by setting the hazard quotient equal to one for each scenario.

2
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Results and Discussion

The calculations for the hazard quotients are presented in Attachment 1. The results of each
scenario follow.

Scenario 1:  Mean PCB concentrations in fish, sediment, and water

Hazard Quotient = 0275

If the hazard quotient = 1, mean PCB concentration in fish must be > 2.60
Scenario 2: Mean + SD PCB concentrations in fish and sediment, mean concentration in water

(SD not available)
" Hazard Quotient = 0.55

If the hazard quotient = 1, mean PCB concentration in fish must be > 2.57
The maximum PCB concentration detected in fish samples was 2.4 mg/kg of Aroclor 1248.
According to the hazard quotient method, neither scenario indicates that the exposure to PCBs

could cause deleterious effects to the great blue heron at Ley Creek. A hazard quotient less than
1 indicates that the potential for risk is low.
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ATTACHMENT 1

HAZARD QUOTIENT CALCULATIONS

Scenario I; Mean concentrations of PCB in forage, sediment, and water.

Dltorage =0.623 mg/kgx 1x 1x 0.6 kg/day x % kg
=0.125 mg/kg/day

DI e imensy =2.21 mg/kg x 1 x 0.054 kg/day x % kg
=3.98 x 10? mg/kg/day

Dliuatery =0.0014 mg/L x 1x 0.12 L/day x % kg
=5.6 x 10° mg/L/day

| D) =0.125 + 3.98x 10? + 5.6 x 10°
=(.165 mg/kg/day

Hazard Quotient =0.165 mg/kg/day
0.6 mg/kg/day

HQ =0.275

LR s S A s R s R e R R R R R Y R T T Y

If HQ = 1, what concentration of PCBs would be detected in fish?
(Assume mean PCB concentrations in sediment and water remain constant)

C = PCB fish concentration

1= (Cmg/kgx1x1x06 kg/day x ¥ kg) + (2.21 mg/kg x 1 x 0.054 kg/day x 1skg)
+ {0.0014 mg/L x 1 x 0.12 L/day x 14kg)

0.6 mg/kg/day

0.6

(Cx1x1x0.6x%) + 7.966 x 107

C= 260mg/kg



! Scenarig II: Mean plus standard deviation (SD) PCB concentrations in forage and sediment (SD
not available for water) :

f ‘
! _ Dligorage) =1213 mg/kgx 1 x 1x 0.6 kg/day x %skg
=0.243 mg/kg/day
. ' DI gediment) =4.80 mg/kg x 0.054 kg/day x kg
=8.64 x 102 mg/kg/day
Dl aten =0.0014 mg/L x 1 x 0.12 L./day x 1kg
=5.6 x 10° mg/L/day
DI ., =0.243 + 8.64 x 102 + 5.6 x 10°
=0.329 mg/kg/day

Hazard Quotient =0.329 mg/ke/day
0.6 mg/kg/day

i HQ =55

R PR EEE RS L L EE S AL LR E LSRRI SRS S 22 2R ]

If HQ = 1, what concentration of PCBs would be detected in fish?
(Assume PCB concentrations in sediment and water remain constant)

C = PCB fish concentration

1= (Cmg/kgx1x1x0.6kg/dayx % kg) + (4.80 mg/kg x 1 x 0.054 kg/day x wkg)
+ (0.0014 mg/L x 1 x 0.12 L /day x tskg)

0.6 mg/kg/day

06 = (Cx1x1x0.6x%) + 8.646x 102

C= 257 mg/kg
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INPUT CALCULATION VALUES

. Water (Aroclor 1248)

Mean 1.4ppb 2.21 mg/kg dry wt. 623 mg/kg wet wt.

Mean plus - : 4.80 1.213
Standard
Deviation

Number 1 9 19
of
Detections

Standard - 2.7466 5898
Error

Average Body Weight (BW) = 3.0 kg

Dietary Ingestion Rate = 0.6 kg/day

Territory Size = 30,000 ha = 74130 acres

Study Area Size = 5200 feet x 15 feet = 78,000 square feet = 1.79 acres
Area Use Factor = 1.79/74130 = 2.415 x 107

Soil Ingestion Rate = 54 g/day = .0554 kg/day

Water Ingestion Rate = 0.12 L/day

Diet = 85% fish almost all aquatic

LR R R R R S e R T R R R R e R R R PR R I T R R T T
B

45 mg/kg/day = NOAEL Aroclor 1248 (McLane & Hughes 1980 in Eisler, 1986.)
(3ppm) converted assuming that the owls consumed 15% of their BW/day.

.60 mg/kg/day = NOAEL (3ppm) converted assuming Great Biue Heron (GBH) consumes
20% of BW/day or dose (mg/kg) x Ingestion Rate (kg/day) x 1/BW kg

4.1 ppm LOEL criterion for PCBs in GBH eggs
= 82 mg/kg/day

ms:smmi\a:hazeales
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APPENDIX E

O'Brien & Gere Engineers, Inc. completed a database search to identify a thermal desorption unit treatment
cost for Alternatives 5A and 5B. The following range of unit costs was obtained from the Vendor
Information System for Innovative Treatment Technologies (VISITT) database:

Vendor Unit Cost Range
Remedial Technologies, Inc. $100 - $600/ton
Seaview Thermal Systems $50 - $400/ton
HRUBETZ Environmental Services $20 - $100/ton
Southwest Soil Remediation $40 - $250/ton
O'Brien & Gere Technical Services, Inc. $50 - $100/ton
Clean Berkshires, Inc. : $40 - $300/ton
Ariel Industries, Inc. $65 - $200/ton
Separation & Recovery Systems, Inc. $50 - $150/ton
Soiltech ATP Systems, Inc. $120 - $400/ton
ECOVA Corp. $200 - $500/ton
Westinghouse " 8150 - $300/ton

The approximate average unit cost range based on the above-listed information is $80 - $300 per ton.
Assuming 1.3 tons per cubic yard soil, the approximate average unit cost range would be $100 -$390 per
cubic yard. Direct communications with three vendors (Westinghouse, Clean Berkshires, Inc., and
O'Brien & Gere Technical , Inc.) indicated that a unit treatment cost in the vicinity of $200 per cubic yard
would be an appropriate estimate for site-specific conditions.

O'Brien & Gere Engineers, Inc. March 21, 1996
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e Report

LABORATORIES, INC.

CLIENT OBG_TECHNICAL SERVICES, INC. JoB NO.__2488 084,517
pescripTion___GM, Inland Fisher Guide Division, Syracuse, NY
MATRIX: See Below

Analyzed _6-26-91 DATE COLLECTED ___6-26-91 DATE RECEIVED ___§.26-91
Sample # PCB Aroclor | PERCENT | TOTAL
: : TOTAL CHROMIUM
SOLIDS

Soils (mg/kg dry' welght)
255 150"+ From W. End. e ID."*-

- Below Grade

=4
Ty

"‘: EM ""w"'-"""v---v
IS0+ f:r:om W En.d, @ IS ‘“i-__

Below Grade

LI

FE . T50v: From W End @ It
Belc:lnr_mGﬁz}‘c.:ita~ .
T Gl  #3 Grid #AT. S To
- “__C_g_l_l #3 Grid #A2
:_“ Cell #3. Grid #As'
— Cell #3 Grid #a4
) Cell #3 Grid #AS
_ Cell #3 Grid #A6 |  M6986
_. Water (pg/1): i R
— From Well @ E. End of Trenchy = ¢ L .
e 150"+ from W. End | M6987 |. 5.9 1242/1248 | - -
Comments: | Certification No.: 10155
Units: See Above
Authorized: ; — -

OBG Laboratories, Inc., an O'Brien & Gere Limited Company
5000 Brittonfield Parkway / Suite 300, Box 4942 / Syracusa, NY 13221 /{315) 437-0200 Date;__July 8, 1991 —
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Laboratory

LABORATORIES, INC. :
CLIENT OBG_TECHNICAL SERVICES, INC. JoB No. __2488.084.517

pEscRiPTION___GM, Inland Fisher Guide Divisjon, Syracuse, NY

MATRIX: See Below

Analvzed 6-28-91 DATE COLLECTED ___6-28-91 DATE RECEIVED __6-28-91
Sample # PCB Arocler | PERCENT
) : TOTAL
SQLIDS

3011 (mg/kg dry we:.ght)

'!ﬂ'-"-FST' B ARl ot v — —,.—4-5;’-:-7-—--'-'——--‘
Ho <. Lt

i Below Grade-Coan.rma.tmm

e i} s ...-ut--_ B R P e et i ke e £ LI

Water from Well

fusame

S

Comments: Certification No.: 10155
Units: See Above

Authorized: M C\M-'—'Y"\- —

0BG Laboratories. Inc., an O'Brien& Gere Limited Company J 8 1 1991
5000 Brittonfield Parkway / Suite 300. Box 4942 / Syracuse, NY 13221 /({315) 437-0200 Date: uly 8,
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nmalysis Results ac: |, _ (B

~~art Numbpre Lab I.D.s 10170

; st I.D.: MEMPHIS CONSTRUCTION, INC. Sampled by: Client

£.22198193 HMat:Water LEY CREEK 122.30 8/%/9% 0BiOH &

{”? FARAMETERS REBULYS DATE ANAL. KEY

FCH

sroclor 1223 _ 0B/12/91 it
Aroclor 1016 08/12/91 34
Arocloyr 1232 08/12/%1 34
Aroclar 1242 08/712/%% 34
Aroclor 1248 08r12/%71 3
Arceclor 1254 08/12/91 34
Aroclor 1240 08/12/91 34
Tetal PCE “0.1lug/l 08/12/9¢

esulic are on an as rec.d basis unless otherwize stated,
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e Report

g LABORATORIES, INC.

sy

cuewr___OBG TECHNICAL SERVICES, INC. 108 No. _2488.084.517
gm DESCRIPTION GM Fisher Guide

MATRIX: Water

g" Date Analyzed 7-18-91 DATE COLLECTED 7-17-91 DATE REcgiven _ 7-17-91

s )
% Description Sample # PCB Aroclor

o

:E‘."F" R b ) = —"_" T
&#1 Influent from Memphisutrench
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Comments: *Altered Aroclor pattern ~ Certification No.: 10155
Units: p_g/l

gt

L - . Authorized: A
OBG Laboratories, Inc., an O'Brian& Gere Limited Company July 18. 1991
5000 Britionfield Parkway / Suite 300, Box 4942 f Syracuse, NY 13221 /(315) 437-0200 Date: y L —
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- Comments: *Altered Aroclor pattern.
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Laboratory
LABORATORIES, INC. | | RepOﬂ

CLIENT OBG TECHNICAL SERVICES s INC.

pescrierTion M, Inland Fisher Guide Division,

JOB NO. 2488.084.517

Syracuse, NY

MATRIX: Water

DATE RecEiven ___ /~18-91

Sample # PCB Aroclor

Influent of #1 Tank from Memphis Dig M8337 80. 1242/1248%

Cenrtitication No.: 10155

}:'1; Units: Hg/1
o ,
- - T
{ Authofized: et Lt L imy o
( JBG Lanoralones inc an O Brren& Gere Limned Company -
2NN Beirtmmiinisd M-, .- -
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{ D8G Lavoratores. Inc.. an Q'Brien & Gere Limited Company
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- LABORATORIES, INC.

 DESCRIPTION GM, Inland Fisher Guide Division, Syracuse, NY

= = = ' Laboratory
e | - Report

CLIENT OBG TECHNICAL SERVICES, INC. JOB NO. 2488.084.517

MATRIX: Water

e
'

Date Analyzed 7-19-91 DATE coLLecTEp 7/ -19-91 DATE Recaivep__ 7-19-91
Sample # | PCB Aroclor
Influent of #1 Tank from Memphis Dig M8361 6.8 [1242/12484
Comments: *Altered Aroclor pattern. Cartification No.: 10155
' Units: pg/1

Autharized: (‘::/ Z‘-\{ C-f**——-\_-.
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Laboratory
Repo

BIN #; —

., . N po R
' a8 Th 00008 Serunesa =T9TD  nre 2RO 517

warx: Ultee.

ey
i

M@%M&ﬂm oaTe cowcecren 1 ~22-9/ DATE RECEIVED 4"&# /

Avocloy

(x F—w“—n\—— o
e pl24AGEL
) — .
- PE Y R - -

L S

L. #*COPY. CHECX: TAA / AC / ARM / MNP / DRB

Comment:

[ % Mbered w:aotavpaﬂ'wm-

GBG Laboratones, inc., 2n O'Brien 4 Gere Limited Company

5000 Brinonrierd Parcway / Suuie 300, Box 4942/ Syracuse. NY 13221/ (315} 437-0200

Certfication Na.: | ) 155

Authorized:

Date:




Pt £y

———

LOVEL UF REFUREG__ [
DATE SCHEDULED:

Laporatory
Report_

BIN #:

e DB TR 100 d 50500000 PO% GO oo 5488080.5/7
em dntaad Fcho Hride -

MAIRIX:' ato

&Gta_ﬁm&ﬁz.m_:l}ﬁ!jl. DATE COLLECTED /)-r;d-gl oate recaven__ -2 $-4/

#*COPY. CHECK: TAA / AC / ARM / MNP

Commanta:

* Alkewved avocgr patbers

OBG Laborarories, Inc., an O'Hrien & Geve Limited Company
5000 Brittontield Parkway / Suite 300, Box 4942 / Syracuse, NY 13221 /{315) 437-0200

/ DRB
Certification No.: 0155

- pglb

Authonized: —

Date: e—




SELILON LZADER: _ ris
[,. ==== LEVEL OF REPORT:__ﬂ______:-_ Laboratory
=== = DATE SCHEDULED: Report

E' " LABORATORIES, INC. BIN #:

,,,,, cuer () E%:ze'cu,&z% Loiintss  LooR  m dz/ﬁ?c&'ug/?
i pescrirrion (/N f(// _%Qu“- é;cu A2

MATRIX: m _
g : MUA_J_!&S.LEJ_ bare coueeren 7241 DATE RECEIVED 7-25-5/

ch Arocloy

—
Y
i

! ‘i

**COPY. CHECK: TAA -/ AC / ARM / MNP / DRB
: Commenta: — T Certificstion ha: D159

{ * Mecred avoeloy paibeyn . - Uniex: P?f“

0BG Laboratones. Inc., an O'Brien & Gere Lumied Comoany
I 5000 Brinonneid Parkwayv / Suite 300, Sox 4542 / Swacuse NY 13221 113155 437-53200 Date:




m——
|
!

oty

SECTION LEADER: AAC
LEVEL OF REPORT:__/_

DATE SCHEDULED:

Laboratory
Report
BIN #;: =

oo IB9- 89517

Va

DATE RECEIVED 7'24’9/

B e S oo

‘q
ht
po
&

Py,
P

5

__:&‘r“-“_ N
M,

L e
e

CoPY
Comments:

* Albered arocoy patbern .

OBG Laboratories, Inc.. an O'Bnen & Gere Limited

CHECK: TAA  /ARM

Campany
5000 Brinonfield Parkway / Sunte 300, Box 4942/ Syracuse, NY 13221 / (315) 437-0200

Authorized:

Date: -




e = LEVEL OF REPORT:_Z_ aboratory
! —_— DATE SCHEDULED:____ _ Report
' LABORATORIES, INC. Y .

weno, 2L88_OF9S/ ?

MATRIX: L{_JQ@/
DATE RECEIVED ;/92/6?/

B —

T Y
1

Comments: " Cortification No.: 10159
| % Akered oveley patbenm. v g fL
} _ ' Authorized:

OBG Laborarones. inc.. an O'Bren & Gere Limted Campany
S000 Britonfield Parxway / Suie 300. Box 4942 / Syracuse. NY 13221 /(315) 437-0200 Date: < —

ettt n,



o,

sy ety

-,

—_—— = vt Laﬁcramry

§; ==""C = DATE SCHEDULED: Report
= —y BIN #’

e g E—
— T2V

MATRIX:

_&';GMQQJ.?M_;JJJ_QJ&]MTE COLLECTED s Z{_)——Q/ DATE RECEIVED 7'@“9/

#*COPY. CHECX: TAA / AC / ARM___/MNP___/DRB__
Commestta: Cartfication Ha: | S5
* Mbered avveloy padbern . Hee: F&]L

Authorized:

OBG Laporawones. Inc.. an O'Brien & Gere Limned Company
3000 Bnutontietd Parkway + Suite 300. Box 4942 / Syracuse, NY 13221/ (315} 437-0200 Date: —_




——

e

—_— i _— LEVEL OF REPORT: [ Laboratory
—— DATE SCHEDULED: RepOI‘t

BIN #: —

sonwa, ARG St 7

wmrrx: SAY A
AMB%JJ.A’ ‘Igl!‘ﬂ DATE COLLECTED %/_34/_@/ DATE RECEIVED 2/3///9/

Avockoy
.a?,&;}.sz.qf

wun:—cv-. g L —yy ' g L I ol TR T —— ndhamnad ST, L— -
S ~ . T -

o - L e - :

[3-T - A i el . mm mmen —ed el /a RIYPF iy e e bl T .

m . R ~ e T """,IE&- K :-.-2? " a_-‘;._l_!_ .= GRS it SIS = W | reied -
- R ST e R vy R X T N Iy e .
B 2P - . . ] Ve e T et 3 - iy eeted C . e ) - LA ¥ b
s P+ i s P bl e Sl 2 had s A S At s e ol L e wbe -

Comments

COPY CHECK: TAA  /ARM AC }4_/1@:? /DRB
¥ Albeed owodoy pottery . e Pall

Authorized;

QOBG Laporztones, Inc.. an O'Brien & Gere Limied Company
5000 Sritonhield Parkway / Sulle 300, Sox 4942 / Syracuse, NY 13221 /(315) 437- Q200 Date: —




SECTION LEADER: /A

=— LEVEL OF REPORT,__ /. - Laboratory
—_——= DATE SCHEDULED: 'Report_

BIN #: —

oo 2YR RIS/ 7

MATRIX: /,Uaﬁ?/‘«
DATE RECEIVED g7 /:/ 2/

iy

oy

e t—y

Bt - neh
R = L ST

Shlunt Lrom Megephs Doapga/ol | cooe
A i s A A RSB K ST e e
>

— o — "y m——y: AR ot iy o -
g W oy Pyust Eopofa -t byainan w r ik B EE - -

o - = et -~ Lo . e . ot TERL Y L]
i a4 - - . . =, Lo . R DS S TR E .o

Vv I Sl - N SRIOT AR ¥ S, SR S JTUTI) AP TOR -T2t DI ) (P EICA TR B J R

COPY CHECK: TAA JARM
Comments:

* Albered cwoclov yalt_utn- Units: 1“"0“'

Authorized:

OBG Laboratones. inc.. an O'Brien & Gere Limed Company
5000 Brinenfieid Parkway / Suite 300, Box 4942 / Syracuse, NY 13221/ {315} 437-0200 Date:

[IE——



= LEVEL OF REPORT: <&
= === == DATE SCHEDULED: '

Laboratory
Report

BIN #; ———

: CLIENT Qﬂ% ’f‘a' M@é S@—KJ)‘&ES‘FO WV& JOB NO. aﬂ‘@&d-g/’7
" .DESGRIPTION m “H ShoA GuLd

mrrx:  (OANLy

l M&_@m&gggj '8!;‘141 DATE COLLECTED "a?-q/ DATE RECEIVED 2'3-5/

**COPY. CHECK: TAA / AC / ARM / MNP / DRB

_ Comments: Carttfication No.: | Q1SS
‘; nnnnnnnn ¥ Miered onoclor ra&c/m. Units: Pf“’

. Authorized: c—
OBG Laooratones, Inc., an O'rien& Gere. Limited Company

3000 Brinonrield Parkway / Sute 300, Box 4942 Syracuse, NY 13221 /1315) 437-0200 Date:
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P————

MGVEL UP REFUK LD e Laﬂara‘.u‘y

% E_“E = DATE SCHEDULED: Report
LABORATORIES, INC. | BIN #:
- N A0E 10T e _ALEL0ZL 517

OESCRIPTION ‘7/’}'} s Z

MATRIX: AT

Me, gz@itﬂg‘g' d: 'El&[ﬁl DATE COLLECTED ?@"QI DATE RECEIVED ?ECD"?/

**COPY. CHECX: TAA / AC / ARM / MNP / DRB_____
Commants: Cenification No.: 0155

i pg (L

Auth L —

QB8G Laporatares, inc., an O'Brend Gere Limiteg Company i
3000 Snnonneld Parkway / Sutte 300, Sox 4942 / Syracuse, NY 13221 /1315) 437-0200 Date: —_




———— Fr— J——

-

SECTION LEADER: &‘ /
LEVEL QF REPORT: ZZ;

Laboratory
Report

00 7978 o vo. LR S17

oescarnion 27 1) 2L '
’ ) . OU

— T

DATE SCHEDULED:

e |
S AN

It
178 g a5 MTAS,

UV RRUVI) AR |
COPY CHECK: TAA /ARM JAC /MNP /DRB
Comments: Certification No.: | () 155

* Mreved avocloy pa)bun.

Unite: Pﬁ‘L

Authonzed! e . — e ——— —-
OBG Laporatones. inc.. an O 8rien 8 Gere Limiteg Company )
5000 Briticnneid Parxway / Suite 3C0. 2ox 4942 / Syracuse. MY *382° *: 3151 337-0200 Date: —— -
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v
| .

RETSE—

Do L W LSS e N

—_— — = LEVEL OF REPORT: /L Laboratory

—_—— DATE SCHEDULED: Report
e BIN #:_—

e B Al Torh puhnl 1260 DD# 19V ave. BLELOUS 1T
DESCRIPTION é)rl’h ?'.’.WL ﬂ?f)! a;L _
MATRIX: A(J‘

. _
&&_Mla%lu_gﬂﬂﬂl_mmm ¢4l DATE RECEIVED €£-9

Neda 4:!70#';5\% ; Sl e | aroam

COPY CHECK: TAA /ARM /AC /MNP /DRB

Comments: Certtfication No.: | 1S'S
* Abered avocloy pattern. _ s \‘?“’
Authonzed: .. __. .-

OBG L2ocracnes, ing., an O'3ren 4 Gere Limieg Comnpany
2000 Srncnnaie Parxway : Swie 100, Sox 2942 [ Syracuse. MY U220 002155 2575200 Date:



SECTION LEADER: 7{\

| == LEVEL OF REPORT: —II= Laboratory
] DATE SCHEDULED: Report
| e e BIN #: 3’0

wmwmw pﬂ W%’ 108 NO. ,;’?4% 08(,/ 5/7
_ ,

wmrx: AR
M__Q_Q.g_a%;zj_e?]a_lﬂl oate couscren K= / oare recaven 877/

mmfmamg
i
3
g
>
S
Sl
| F
3
X

M OCLOR,

‘ 1'2.60 -_ :“ .
nAZ 169

- b -
PR (T J- T
FRENIRTEC- N SR LE o1

3
- e - Lt
-t By Lo ECT
PERE TR AN . PR, |
— . . [E——
T T
s
mtrrrere —— -
-
et
- = — A, S v e e — — ]
- . __,_—-—.\_. - o v b
- r fpmrmes e v b~ - —
I T "

COPY CHECK: TAA /ARM /AC /MNP /DRB

Commants: Certification No.: 10 IS

1 * albered avoclov patbern . - WJ“'

[ Authorized:
OBG Lavoratones. inc., an O'Brien& Gere Limmea Company .
5000 Brrtonfield Parkway / Suite 300, Box 4942 / Syracuse. NY 13221/7(315) 437-0200 Date: .



P.2-3
-t D S DRl RUnnD S

FUrad -

e --DRAF{ |

| Upstate Laboratorips, 1ne, AFEROVAL:. ‘
Analyais Results ac: = A
Repert Number: . Lab- 1.0V 1 817
 Client I.D.: MEMPHIS CONSTRUSTION, INC. . Samplad by; Client N
ID:22091119 mMatsgoil LEY CrEEK 122*00‘SDIL_8/8/91“0§QQH 5
B ' pARnnzTEﬁé : REBULTS o KEY
EFA 3080 .
Aroclor 1014 ' : ; ' .§4
Arsclor 1221 : . R , 34
Arotler 1232 S 34
Arpclar 1242 87mg/ kg S 19
Aroclor 1248 ' A R 34
Aroclor 1214 _ SR , ;ﬂ
Aroclar 1240 _ e . 35
Total rFCB 87mg/ kg S . B 19

YV enanlic ore mn ap &% rec.d basis unlesy stherwise siated.

NATE; ;S /7
Upstate Laboratories Ine. ' Q 5"
Analysiy Results - ﬁpggf-ég'*
epert Number: Lab-E.D‘ 10150
volient 1,D,: MENPFHLS CONSTRUCTIDN, INC. Samplad‘By:oCIiEht

-hﬂq----ﬁ--“---_ﬂﬁn-~—~-.-“‘--‘h—q-mﬂ-—u-q-hﬂu-ﬂ =

g 0122191193 MatiWater LEY CrEEk 122.50 8r9/93 08L0H g

[oRAMETERS Resurs L T Key

| PCE | N
= firoclar 1221 L '$4
{ Aroclor 1044 . 34
Aroclor 1232 DR 34

Aroelor 1242 : B 24

g Arocler 1248 . L 54
L . Aroclor 1254 ' o o 34
Aroclor 1240 S uw"§4

é Total PQR Wilugsy o0 - '



PO—

Lol b b WY i SN ©

== = LEVEL OF REPORT: ZE\' Laboratory
= = DATE SCHEDULED: Report

BIN #: —
cvient S ARTITO s no. L4ESORL 517

DESCRIPTION f)’l 77 z )

MATRIX.

.éﬁﬁ&_ﬁaalﬂ;&i’_ﬁl?—lﬂi_mm wm_%ML_ DATE RECEIVED Y- )54/

—— e _.--.—-_"--w -~ -
" ," .,..-v . . e -
23 e t - = 9
P o Lo linSE vt s st i PR -
.
o

COPY CHECK: TAA /ARM /AC /MNP /DRB
Commaents: Certitication No.: 10‘53'

* Mbered owoclpy PW»’. Units: t"ﬁ I L

Authornzed: __ . _ —_— ——
OBG Laooratones. inc.. an O'Brien & Gere Limited Company
3000 Brittennald Parkway / Suie J00. 3ox £942  Syracuse, NY 13221 /1315) 437-0200 Date:



P.3/3

S g roDhLL RULARS R
- et s A .se UPSTHTE LAaBRs s'ur—a.!:-l-ls'*" Pna

ol

+ b Eadiand

BATE: / /

Upstate Laboratories, Ine,. @RAF? APF‘ROV&L: .
- ANalysis Resulis : ) g%i%i&ﬁﬁ’
Report Numbepry . Lab .00 101%0

Client 1.0 MEMPHIS GONSTRUCTIQN ING Bamplod by1 Clignt

-“-h------o---- M----q-n-n--

13822491011 Hatnﬂator E LEY CREEK 122+30 wATER 9212/?1 0?8584 6
RARANETERS ERS . RESULTS - KEY
LB o |
Aroclor yapy ' ' 34
Aroglor 1014 B : o'
Aroelor 12321_:_' 34
Areclor 1242 . 34
Aroclor 1243 34
Araclor {256 ' ' 3%
Aroeloy 1240 34

Tetal PCB ' ’ 20.1ug/l




ol liUN LEALEK g

—_— e _— LEVEL OF REPORT: L

= = DATE SCHEDULED:
LABORATORIES, INC.

o DAL Te huttdl S ryius  — 7670

Laboratory
Report
BIN #:__ —

JOB NO. RL50-08¢. 517

DESCRIPTION @/7’3 e v ééQZLL

MATRIX: /LIL_.?D

DATE Receven 31549/

A.Q&_M}%)L‘_\_M H DATE COLLECTED 6' ] %.q!

-
. e
L 1
e T Roma Y e L *
My mam LT T e P Tl FHET - s e €
- Y., e o oemEs ¥ T L . Tt
e s s SeiiRett e FETEVIN. S TIPS ReY . - O

?“'

%

s
e

= .

COPY CHECK: TAA /ARM /AC /MNP /DRB

Comments: Cartification No.:  })} gg

* B’btuai MD&@Y Pai‘bedn.. Units:

Authorized: _

OBG Laboratones, inc.. an O'Brien & Gere Limited Company
3000 Brintoniietd Parkway / Suite 300, Bax 4942 / Syracuse, NY 13221 /{315)-437-0200

byl L

Dale: o —
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e

A
SECTION LEADER: AC’ -

LEVEL OF REPORT: 7L

Laboratory

=== DATE SCHEDULED: Report
LABORATORIES, INC. L

BIN #:

cwr DL To0 | g1000 S00i102d  D0T9TD  mvo. 2LES G517
DESCRIPTION 6/7’1 “h @m
| watery: AT

_&Mﬁdﬂi_:_ﬂuﬂm.mmwm CAL-G]  oxcerecever_S"RF -F/

S *
foiirn s o e meid

R ——
: Tl

i e g = e
-— .

~ L ettt

COPY CHECK: TAA /ARM /AC /MNP /DRB
Comments: ' Certification Ne.: | ) I5G
* Arered avadoy  patbern. Units: ["31 L
Authonzed:
DBG _z=e-atores. ien . an X'3nen s Gere Limieg Company
2000 S-v=nmic Parvsay Taite 00 Sox 2427 Syraguse MY CIIY TS LI0.0200 Date:



PG -2 —9 1 -ty

" DATE: 08/20/91

f Jpstate Labcratories, Inc,
Analysis Results
Report Number:

URFSTATE LABS Swuracuse

INC,

APPROVAL ;

DRAKY
acs_MF P -

Lab I.D.: 10170
Sampled bys Client

FMCIient I.D.x MEMPHIS CONSTRUCTION,

ID:22691043 Mat:Water LEY CREEK

FARAMETERS
Chromium

Fol
Aroelor 1224
Aroclor 1014
Aroclor 1232
Aroclor 1242
Aroclor 1245
Aroclor 1254
Aroclor 1250
Tetal PCB

Total

. . -

DECON SHOWER 8/13/9% 144%H G

2 e e e e ey o e e e e s Y Y i B s

. e e - i

FCE

Aroclor 1221
Aroclor 1014
Aroclor 1232
Aroclpr 1242
Aroclor 1248
Arecclor 1259
Aroclor 1240
Total PCR

- s 0t o e

LEY CREEK

- -

22691048 Mat:Spil

PARANETERS

g Total  Chromiup
te PCR
g Araclor 1221
o Arpelor 1014
. Aroclor $232
1 Aroclor 1242
S Aroclor 1248
E Aroclor 1254
i

RESULTS DATE ANAL. KEY
/ 7/
08/16/91 34
08/14/91 3q9
08/14/91 34
08/14/91 34
0B/16/91 34
08/16/91 34
08/14/91 34
<0.1ug/1 08/06/%1
123+00 WATER 8/14/91 0948H g
RESULTS DATE ANAL. KEY
/7
0B/14/91 34
08/14/91 34
08/16/91 34
8/16/98 34
08/16/91 34
0B/314/91 a4
0B/14/91 34
<0.1ug/sl 0B/16/9]
123+00 BOIL B/14/91 0943H @
RESULTS DATE ANAL. KEY
/ /
08/15/91 34
08/15/91 34
08/15/91 34
08/15/91 34
08/15/94 34
‘Y 0gs15/91 34

L.results are R an as rec.d basig unless otherwise stated,

—------".-ﬂ---uh-—-l-—uu—— " v
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"'DBG Lanoraiones, Int. ar £°Brend Gere Limineg Comoany

;

SECTION LEADER:
s = = LEVEL OF REPORT: —ZL~ Laboratory
=_ DATE SCHEDULED: Repor‘t

LABORATORIES, INC. BIN 41

WO%C’? [i ﬂ}(ﬂz(/'[txé_ 6(’&/(/‘7 {24 /ql,l Joauo.,o?‘/gg'oggl- ‘5/7
DESCRIPTION é“‘)n’( %Qj‘l!/(, M

MW: 2hs5i194 pare covreren ?’_,_;q(/ m'renscami 2'16"?/

M p&g Arochr

L |

COPY CHECK: TAA /ARM /AC /MNP /DRB

Comments: . Certitication No.:  1D155

* Mbeved arocloy podiers. | umr: gL

Authonzed:

————




MIJE—28=-91 TUE 1 ¢

i
L]
)

‘DATE: 08/20/91

&Upstate Laboratories, Inc.
Analysis Results
Report Numbere

Client I.D.: HEHPHIS CONSTRUCTION, INC.
%

it bt

APPROVAL: _ _

UFPSETATE LAaBES Serocus=sae

DRAFT

a0 2 -
Lad I.D.2 10170
Sampled by: Client

| ID:22791028 HatiWater LEY CREEK
{ _  PARAMETERS

Total Chromium
PCE

Aroclor 1221
? ’ Aroclor 1014
o Aroclor 31232
Aroclor 1242
{ - Aroclor 1248
. Aroclor 12549
Aroclor 1240

; Total PCB

PR —

“All results are on an as rec.d hasis unless

%
{

|

PRE——

g

126+62 2 MEMPHIS WATER 8/15/94 12334 G

RESULTS

.

13ugr/l

13ug/1

ctherwise stated.

KEY

4
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Ty

bl & LAy sl ol . [N

——r—— LEVEL OF REPORT: —L— Labor atory
DATE SCHEDULED: Report

LABORATORIES, INC.
BIN #:

ww@ﬂ@’ﬁomw AL 0 /7576\..0“0 A4 E5-08Y 577
DESCRIPTION 6/7) ’%% Syt \ H%)
MATRIX -

R&Aﬂg{vmj . _?-/G T DATE COLLECTED Y"/ (o4]/ DATE RECEIVED 8’ 4l g/

1y

Mot i /’%’7}7«.‘: La b PCA| oo
B et 7 NDBT | o e’

Ex o o— Nod3| <6.065| -
a2t
I e b omsEmmemie e by mle

COPY CHECK: TAA /ARM /AC /MNP /DRB

Comments: Certification No.: [O ! e

* Mbered arocloy podbers Units: )“}/L

Authorized: .. __ [P

OBG Lancrarones, Inc., an O'Brien & Gere Limited Company
5000 Brmonfield Parkway / Sute 300. Box 4942/ Syracuse. MY 13221 /(318) 437-0200 Date: _ .
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ket

u""a_}-a"‘“;‘.u i"'ﬂi,&“_

- AR, e Wl

LR - B T e

= T ok et e e d

.

- ALl results are ox.an as yec.d basis unless otherwise stated.

mte I.abora'bozies, -Ing, a?mmm.g
Analyeig Results ) j» oI 30 A
Report Muber: Co Lab I.D.s 10170 .
Client X,D.: NRMDHIS mmm':on, o, gampled by: Clienu
ID: 23991008 MatiWater . | LNY CREEK TRENCH WATER 123448 AT 19° 8/27/91 074%R G
Total' .Chromimi ' N
EEN'608
arcclor 2046 08/28/91 3%
Arcoler 12231 . 0B/28/9%° 34
.. Arascley 1232 . 08/28/9% - 34
Avocloxr 1242 2.5ug/l . 68/28/9)
Arcolor 1248 . : 08/28/91 3
Arsglor 1254 08/28/91 4
© Aveclor 1260 ° 08/28/91 - ' 34
Total PCB 2.9ug/l 08/28/91
' ID:23991005 MetiBol)  IBY (REEK BOTL 324+00 AT 7' 8/27/91 0745 O
" paemeTERS ' RESULS DATH ANAL: @ XEY
Total .Chromiwm - /Y
* EPA 8080 :
Arotlor 1016 . 08/28/31 3¢
Argeler 1221 - 08/28/91 34
* Aroclor 1232 : . 08728/91 3¢
Avoslor'1242 1800mg kg 08728751 19
. Avoclor 1248 08728/91 s¢ -
© Aroclop 1254 08/28/91 34
Aroclor 1260 08/28/93 34
Totel FCB - . - 1300mg/ kg 08/268/91 .19



TTEmsE-91 FRI: 1B :BFE WUPETATE LADS SwrasdHse P.Q<%

state I.ahoratnries, Ins, o APPROVAL:
" analysig Results ) ' : - '
‘Report Number: ' . _ Lab TD0) 10470 .
| Lent X,D.1 HEMPHIS consmtmou, e, © Smmpled by Client
i S
1D 23951008 HatiWater . | LEY CRERK - TRENCH WATER 123445 AT 19° 8/27/91 074%H G
—
) | EERMMEYERS . | RESUIS DATE ANAL,  KEY
. motal' .Chromimp : c . A
% EEA"608 : . T
aroctor 016 : . ' 08/28/91 %
- Arocler 1223 - . . 08/28/81° ' 34
; . Bracler 1232 © - . 08728791 . 34
- Ayoclor 1242 - - 2.%ug/l . 08728793
. : Arcclor 1248 - : ' . 08728791 s
| Arocloy 1254 _ 08/28/91 34
| . Arocler 1260 ° 08/28/91 - 3¢
Toval PO 2,5ug/1 08/28/91
| Di23991005 Met:Bofl LY CREEK | GOTL 324+00 AT 7' 8/21/91 O74%H 0
- h PBRAMOTERS ' B RESULLS DAZE ANAL; KEY
; Bl *-?“”“.m-" . T St .ﬁ--
Total .Chromlum - ' . /7
E' ! " : EPA 8080 - .
L Arcclor 1016 . ' © o8/28/81 34
.- . Arcelor 1221 : 08728791 34
- © Aroclor 1232 ' : . . 08/28/%1 . . 3¢
{ © Avoolor- 1243 1300mg/kg 08/28/91 19
. Aroslor 1248 : - OBs28/s1 % -
: T 7 Aroclor:1ia54 : ' : 08/28/91 3¢
§ Afoclor 1260 . . 08/28/93 ' 34
Total BCB ... . - 1300ng/ky - 08/28/91 .19

{ 1 results ave on.an & vec.d basis unless otherwise stated.

v

o

e
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TO: Steve Scharft . ]

FROM: Jack Cooper

MEMORA

DATE: August 16, 1994

RE: Ley Creek Fish and Wildlife Impact Analysis September 1993

I recall providing some comments on this before. They nay
have been verbal. Below are some specific comments on the FWIA
included in the September 1993 version of +the Remedial
Investigation for Ley Creek Dredged Material Area.

I feel the FWIA does an acceptable job in characterizing the
fish and wildlife habitat and species which may utilize the area.
1 do disagree with some of their conclusions about the overall
value of the habitat to the receptor species, The consultant
essentially dismisses the area as an urbanized area which has
minimal value for fish and wildlife. They especially down play the
habitat value of the creek enviromment. I disagree, this area is
an island of wildlife habitat in an otherwise area of high human
influence. The available habitat becomes that much more important.
It also sets up the situation that resident wildlife are
concentrated within the area, spending the majority of their
feeding activity here.

Species especially at risk are the upper level predators that
feed upon fish, amphibians and invertebrates. all of these prey
species have been demonstrated to bioaccumulate PEGBs te harmful
levels. The site studies have documented significant PCB
accumulation in fish and crayfish to levels of 5 PPM and above.
Species at risk would include, in addition to the great blue heron,
raccoon, mink, hawks, wading birds, waterfowl among others.

While the great blue heron may be a major user d¢f the stream
habitat, I don't believe that it could be considered as a
representative species 1ln its response to contaminant problems. In
addition there are a number of factors that reduce the validity of
the hazard quotient modeling exercise conducted by the consultant:

* Toxicity data used to develop NOEL/LOEL was from a different
species, the screech owl. This species may or may not respond
similarly to the heron. I could not determine if any uncertainty
or application factor was used to convert the data. Newell et. al.
suggests an application factor of 0.1 when using interspecies
toxicity Qata.

* Contaminant burden data of food organisms used only the fish
tissue levels of 2.4 PPM. Past studies have shown crayfish with
PCBs at about 5 PPM, crayfish are also an important prey of heron.
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* While the consultants calculations represent PCB
concentrations in prey of up to 2.5 PPM as not presenting a risk,
Newell et. al. developed a fish flesh criteria for the protection
of wildlife of 0.1 PPM.

CONCLUSION

- Studies have documented PCB concentrations in sediment of
Ley Creek that exceed sediment screening values.

.- There has been "hits" of PCB in the water of Ley Creek.
~ Dredge spoil adjacent to the creek has high levels of PCEs.

-~ The Ley Creek stream corridor is valuable fish and wildlife
habitat used by many different species.

- Contamination pathways are complete for many of these fish
and wildlife species.

- Fish and amphibians from Ley Creek have body burdens of PCBs
up to 5 PPM greatly exceeding the fish flesh criteria recommended
by Newell et. al..

-~ Ley Creek is in the Onondaga Lake drainage and is likely
contributing to loading of the lake.

- While it is likely that PCBs are biocaccumulating through the
food chain along the Ley Creek cerridor and potentially impacting
resident wildlife, it is likely not having a significant impact of
the regional wildlife population.

REFERENCES
Newell, A.,D.W. Johnson, and L. Allen. 1987. Niagara River Biota
Contamination Project: Fish Flesh cCriteria for Piscivorous

Wildlife. New York Department of Environmental Conservatioen,
Technical Report 87-3, Albany.

USEPA, 1993. Wildlife Exposure Factors Handbook, Volume 1 of 2 and
Volume 2 of 2. U.S. Environmental Protection Agency, Office of
Health and Environmental Assessment, Office of Research and

Development, Washington, DC EPA/600/R-23/187a
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BACKGROUND

Contaminated soil dredgings in an embankment along a reach of Ley Creek, in
proximity to the General Motors NAO plant site in Syracuse, New York, contain low
levels of polychlorinated biphenyls (PCBs). As part of a study for the development
of innovative and cost-effective PCB remediation methods, a work plan for a
bioreactor study using site soil, groundwater, and microorganisms was submitted to
the New York State Department of Environmental Conservation and was approved
in April, 1993. The work plan was implemented in June, 1883 and a comprehensive
progress report was submitted in December, 1993 detailing the study for the June
to October, 1993 period.

Resuits from the June to October period indicated that the microbial activities in the
reactors, as determined by monitoring microbial population count and respiration
gases, have decreased significantly after three months of incubation. GC analysis
of the PCBs in the reactors showed over 90% of the dichlorobiphenyls which made
up of 2% of Aroclor 1248 and 13% of Aroclor 1242 was degraded in the unsaturated
reactors. In addition, three trichlorobiphenyl congeners were partially degraded.
No evidence of degradation was observed in the saturated reactors.
Biodegradation was not enhanced in the two reactors enriched with culture. The
microbial population in these reactors dropped to the ievels similar to the
unenriched reactors after only 72 hours of incubation. This indicates failure of the
reactor environment to sustain the culture.

BIOREACTOR MONITORING RESULTS: NOVEMBER TO MAY, 1994

No further improvement of biological activities was observed during the next month
of incubation. The reactors were opened and flushed with fresh groundwater
aliowing the groundwater originally in the reactors and any dissolved organic
products to drain and be replaced by fresh groundwater. Nutrients were again
added to reactors 2 and 4 and the reactors remained open to the atmosphere. Soil
samples were obtained from the reactors two months later and analyzed for PCBs
and microbial count. Results showed no further degradation of the PCBs and fow
totai microbial count (10"5 CFU/mL) as well as low count of biphenyl-degraders
(102). Meanwhile, laboratory studies have demonstrated a significant enhancement
of PCB biodegradation by the addition of co-substrates.



Enhancement of PCB biodegradation with co-subs_trates (lab. studies) .

Aroclors 1242 and 1248 generally consist of mainly PCB congeners with three or
four chiorines and are poor sources of energy to support the growth of PCB-
degrading bacterial strains. Laboratory studies were conducted to evaluate co-
substrates that will provide the energy to sustain the microbes as well as induce the
PCB-degrading enzymes. Results showed significant enhancement of PCB
biodegradation by using co-substrates. Certain PCB congeners were degraded
100% after short periods of incubation. Figure 1 shows that over 80% of dichioro
and trichlorobiphenyl congners from Aroclor 1242 were degraded by the site
microbes in the presence of co-substrates after 15 days of incubation.

Addition of co-substrates to bioreactors

Co-substrates used in the laboratory studies were added to two of the reactors in
March of 1994. Enriched culture of biphenyl-degraders grown in the laboratory and
suspended in nutrient medium was initially mixed with the co-substrates in 4-L of
groundwater. The solution was added to reactors 2 and 4 and allowed to percolate
through the soil. After one week, co-substrates mixed with groundwater were
applied to the two reactors. On the second week, soil samples were obtained from
the reactors and sent to the lab for analysis. Following sampling, co-substrates
mixed with groundwater were again applied to the same reactors. The addition of
co-substrates mixed with groundwater to the two reactors was repeated two more
times every other weeks. Two sets of soil samples were collected prior to the
addition.

The soil samples were plated on tryptic soy agar and mineral salt medium (MSM)
with biphenyl vapors to determine total microbial count and biphenyl-degrading
microbial count. The results (Table 1) show a high total microbial count (1 0" to 10°
CFU/mL), as expected, and also a robust population of biphenyl-degrading
microbes (10" to 10° CFU/mL). The consistency of the microbial population over a
period of five weeks shows that viable biphenyl-degrading mircbes are being
sustained in the reactors. Figure 2 shows biphenyl-degrading microbes from
reactor 2 growing on an MSM plate. The brown coloration surrounding the colonies
is indicative of the presence of a biodegradative by-product. However, analysis of
the soil samples by gas chromatography did not show further degradation of the
PCBs in the reactor soil.
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CONCLUSION -

Biological activities in the bioreactors continue to decrease six months into the
study. Flushing of the reactors to remove any accumulation of products did not
improve biodegradation. Laboratory studies have shown that the use of co-
substrates can significantly enhance PCB biodegradation. The application of co-
substrates to the bioreactors resulted in sustaining the biphenyl-degrading microbial
population but fail to induce further PCB biodegradation. It seems that in a static
system such as the bioreactor, bioavailability of the PCBs to the microbes remains
a major problem.
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Table 1. Results from microbiological analysis of soil sampies

April 7, 1994
reactor 2
reactor 4

April 26, 1994
reactor 2

reactor 4

May 5, 1994
reactor 2
reactor 4

TSA
CFU/mL

3.1x10"
2.5x10’

5x10°
ax10°

1.2x10"
4.0x10°

MSM/biphenyl

CFU/mL

ax10*
2x10°

4x1 04
ax10°

2x10
ex10*
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Figure 1. Aroclor 1242 bicdegradation in the presence of co-substrate
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Figure 2. Biphenyl-degrading colonies from reactor 2 soil.




