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EXECUTIVE SUMMARY

In the fall of 1957, approximately 400 metal drums containing
hexachlorobenzene (HCB) and 100 tons of alpha, beta hexachlorocyelohexane cake (BHC)
from the Olin Niagara Falls Plant were disposed of on what is now the Batrouny Property
portion of the Gibson Site (see Figure 1). These wastes were reportedly covered by Olin
with topsoil. Other fill materials, including demolition rubble, flyash, and soil were
placed over the wastes by others.

As shown on Figure 2, the Batrouny property portion of the Gibson Site
(hereafter referred to as "site") is irregular in shape and occupies slightly more than 1
acre. The site is bounded on the north and east by the Cayuga Creek, a tributary of the
Niagara River, on the west by Tuscarora Road, and on the south by a Niagara Mohawk
Power Corporation right-of-way. An occupied single-family dwelling and detached garage

are located in the western portion of the site.

For purposes of this feasibility study and in order to delineate boundaries
of various remedial activity zones, the following are defined:

o Remediation zone - A portion of the site that includes previously
documented (through chemical analysis) areas of BHC and/or HCB wastes
or contamination on the site, as delineated on Figure 3. The remediation
zone also encompasses most portions of the site and contiguous properties
that may require encroachment in order to construct certain remedial
components discussed in connection with this feasibility study.

o  Monitoring zone - An additional area depicted on Figure 3 for possible
future monitoring and remediation as may be required.

Reportedly, all wastes deposited at the site are in solid form, including
the HCB contained in the drums. These BHC wastes were residues from Olin's
manufacturing process which process produced a mixture of isomeric forms, including the
alpha, beta, delta, and gamma isomers of BHC. The HCB was a by-product of a
Terrachlor (pentachloronitrobenzene) manufacturing process. Production of these
compounds was terminated in the mid-1950's.
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Under "Plan A" of a Stipulation and Consent Judgemen"c between Olin and
the New York Department of Law, Olin engaged a consulting firm to perform a Remedial
Investigation (RI) of the Gibson Site. An RI report dated July 31, 1986 summarized the
geologie, hydrogeologie, and subsurface contamination conditions at the site. As part of
the RI effort, numerous soil borings and monitoring wells (see Figure 2) were placed
around the site. Results of the soil boring program revealed that the BHC cake (or soil
contaminated with eake) occupies an area of approximately 1/2 acre, varies in thickness
up to 6 feet and occupies a volume of approximately 8,500 cubic yards. The boring
px:ogram also revealed that a stratum of red-brown clay forms a continuous aquiclude
beneath the site at a depth of approximately 6 feet. Bedrock was reportedly encountered
at a depth at approximately 25 feet.

Results of analytical testing conducted during the RI on 16 soil samples
from borings and/or monitoring wells on the site show that only 7 samples had detectable
levels of contamination and 3 of these samples were from the same boring (C-3). Samples
from boring A-4 showed the greatest levels of BHC contamination (approximately
20 percent alpha-BHC). BHC was the only reported contaminant of concern detected in

these samples, as summarized in Table 1.

Chemical analysis of groundwater samples collected from site wells
during the Rl indicate low concentrations of BHC as summarized in Table 2. The greatest
single reported BHC concentration was 18.0 parts per billion (ppb) in a sample collected
from well MW-6 on August 22, 1985. Based upon groundwater analyses conducted during
the RI, BHC concentrations generally decreased from their initial higher levels during
subsequent samplings.

Risk analyses conducted for the site as part of this Feasibility Study
indicate that direct contact, airborne transport, and surface water transport represent
potentially significant routes of exposure from the standpoint of human health and the
environment. In general, the significant exposures are associated with conservative
assumptions that assume the presence of highly contaminated material (up to 28 percent

total BHCs) over the remediation zone. Much lower risks, within all known state and
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federal criteria, are associated with the currently understood level of contamination at
the site surface, although direct contact still represents a potential concern under present
conditions. This coneern is because wastes are known to be very close to the surface in
certain portions of the site. '

The only known potential route of exposure to groundwater is via seepage
of shallow groundwater to the Cayuga Creek. Based upon results of geotechnical testing
performed during the RI, the clay layer aquitard beneath the site that prevents migration
of contaminants to deeper water-bearing zones.

In considering potential risks associated with various remedial
alternatives for the site, these risks were subdivided into short-term exposure risks and
long-term exposures. In general, any remedial activity that disturbs the site surface or
wastes within the site increases the potential short-term risk. However, if the waste
materials are removed from the site, long-term risks associated with these waste
materials would be reduced. These long-term risks would also be reduced to acceptable
levels through application of appropriate site containment ‘technologies.

Remedial actions that are considered appropriate for this site include
placement of an impermeable cap over the remediation zone, a physical barrier
circumseribing the remediation zone, and limited groundwater pumping and removal with
off-site treatment. Remedial actions which involve excavation and removal of the waste
materials from the site are not cost-effective and may cause significant short-term

adverse environmental impacts at the site.

It is recommended that the site be remediated by rerouting the Cayuga
Creek around and away from the existing site, installing a fully eircumseribing soil-
bentonite slurry wall barrier, installing a double flexible membrane liner cap with a
perimeter collection drain system and develop an appropriate monitoring program. This
recommended alternative (Alternative 3C) is estimated to have a total capital cost of
$534,000, an annual operation and maintenance cost of $35,000 for the first five years
after completion and $12,000 per year thereafter, and a total present worth cost of
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$734,000. A major factor in determining the annual O&M cost will be the extent of

monitoring requirements.

Implementation of Alternative 3C should effectively contain
contaminants within the remediation zone and prevent their migration from the site into
the environment. WCC believes remediation of the site can be accomplished in a most
cost-effective and environmentally sound manner through implementation of
Alternative 3C.

A Draft Feasibility Study Report was submitted by Olin for review by the
New York State Department of Environmental Conservation (NYDEC) in November 1986.
Comments on the Draft Feasibility Study Report were provided by the NYDEC in a letter
dated January 16, 1987. These comments have been addressed and incorporated, where
appropriate, into the Feasibility Study Report.
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1.0 INTRODUCTION

Various alternatives for managing subsurface contamination at the
Batrouny property portion of the Gibson Site, located off Tuscarora Road near Niagara
Falls Boulevard in Niagara Falls, New York are presented and evaluated in this Feasibility
Study Report. The methodology to develop and evaluate various remedial alternatives is
patterned after guidance documents provided by the United States Environmental
Protection Agency (USEPA) on feasibility studies under CERCLA (USEPA, April 1985).
The Feasibility Study Report has been prepared in accordance with "Plan A" (as modified)
of the Stipulation and Consent Judgement between the State of New York and Olin
Corporation, et al.

Woodward-Clyde Consultants (WCC) was authorized by Olin-Chemicals, a
division of Olin Corporation (Olin), to prepare this Feasibility Study Report. WCC
reviewed various reports and data generated by others and corresponded with Olin
representatives during this study. The general format of this Feasibility Study Report is

summarized as follows:
o Describe the site and define site problems and remedial objectives.

o Present, discuss, and screen potentially applicable technologies which
could remediate the site problems.

o Develop remedial alternatives and evaluate their cost-effectiveness.
o Recommend a remedial alternative or alternatives.
1.1 SITE BACKGROUND INFORMATION
It is reported that a single disposal of approximately 400 metal drums
containing hexachlorobenzene (HCB) and 100 truckloads of hexachloroeyclohexane cake

(BHC) took place on what is now the Batrouny property portion of the Gibson site in the
fall of 1957. The regional location plan is depicted on Figure 1. ‘
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As shown on Figure 2, the Batrouny property portion of the Gibson site
(hereafter referred to as "site") is irregular in shape and occupies slightly more than
1 acre. The site is bounded on the north and east by the Cayuga Creek, a tributary of the
Niagara River, on the west by Tuscarora Road, and on the south by a Niagara Mohawk
Power Corporation right-of-way. An occupied single-family dwelling and detached
garage are located in the western portion of the site.

Based upon available information, the BHC and HCB wastes, together
with other fill material and demolition rubble, were utilized to fill a former swamp area
that occupied approximately the eastern two-thirds of the Batrouny property. Wastes
were apparently placed in close proximity to the Cayuga Creek and then covered with
various amounts of soil. The south and west embankments of Cayuga Creek are protected
to some degree with rip-rap consisting of random-sized pieces of broken concrete.

Wastes disposed at the site are reportedly all in solid form, including the
HCB contained in the drums. The BHC cake is a white, fine-grained organic solid,

generally appearing in a powder-like form.

The BHC manufacturing process produced a mixture of isomeric forms,
including the alpha, beta, delta, and gamma isomers of BHC. This mixture (termed
"alpha-beta cake" was processed further in order to upgrade the gamma isomer content
and resulted in a waste material predominated by the other isomers. Olin ceased
production of these compounds in the mid-1950s.

Reportedly, total waste quantities disposed at the site have been
estimated at 90 tons of HCB (in the buried drums) and 100 tons of BHC (alpha-beta cake).
Generalized locations of the buried materials are depicted on Figure 3. The extent of
waste deposits at the site, as depicted on Figure 3, was generated through data reported
in the Remedial Investigation Report (HLA, July 1986). Figure 3 shows that, based upon
geophysical investigations conducted during the Remedial Investigation (RI), buried metal
(reportedly the drums) is concentrated in the eastern portion of the site adjacent to the
existing top-of-stream bank. Also from Figure 3, the extent of BHC cake waste is present
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in the site embankment along Cayuga Creek (primarily in the northeastern portion of the
site) and, by visual observation during the field investigation of alleged cake material in
the "Y" series borings that are located along the southern boundary of the site, just inside
the Niagara Mohawk Power Corporation right-of-way. However, results of chemical
analyses of samples collected from the 2- to 4-foot depth range in borings Y1, Y3, and Y4
indicated no detectable levels of BHC (HLA, July 1986).

For purposes of this Feasibility Study and in order to delineate boundaries

of various remedial activity zones, the following are defined:

o REMEDIATION ZONE - A portion of the site that includes previously
documented (through chemical analysis) areas of BHC and/or HCB wastes

or contamination on the site. The remediation zone, as shown on
Figure 3, encompasses most portions of the site and contiguous properties
that may require encroachment in order to construet certain remedial
components discussed in connection with this Feasibility Study.

o MONITORING ZONE - An additional area depicted on Figure 3 for

possible future monitoring and remediation as may be required.

In accordance with the Stipulation and Consent Judgement (as modified),
this Feasibility Study has been prepared to address remediation of the Batrouny property
portion of the Gibson Site. In accordance with provisions of the Stipulation and Consent
Judgement (as modified), the southern portion of the Gibson Site will be the subject of a
supplemental investigation of contamination and an independent feasibility study. The
investigation, and possible future remediation of off-site contamination will be the
subject of subsequent "Plans" under the Consent Judgement.

1.2 SITE CONDITIONS

Site conditions and the nature and extent of contamination are described

in the following sections.
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1.2.1 PREVIOUS INVESTIGATIONS

On July 23, 1981, the New York State Department of Environmental
Conservation (NYDEC) collected samples of soil from the site and samples of sediment
and water from the adjacent Cayuga Creek. Chemical analyses performed on these
samples indicated BHC contamination up to approximately 7.7 percent by weight in some
soil samples collected from the Batrouny property. Approximately 12.6 parts per million
(ppm) alpha-BHC were reported in a sediment sample collected from the site side
(i.e., west side) of the Cayuga Creek about 50 feet upstream of the northern most Niagara
Mohawk Power Corporation high-tension line. No detectable levels of alpha-BHC or any
other BHC isomers were detected in the creek water samples.

The New York Department of Law (NYDOL) brought suit against Olin and
the other Gibson Site property owners (New York v. Olin, Et AL, CIV 83-1400) in
December 1983, in order to have the site investigated and remediated. In March 1985,
Olin and the State of New York entered into a Stipulation and Consent Judgement that set
forth a program for site specific study and remedial action.

Under "Plan A" of the Consent Judgement, Olin contracted with Harding
Lawson Associates (HLA) in May 1985 to perform a Remedial Investigation (RI) of the
Gibson Site. An RI Report dated July 31, 1986 was prepared by HLA for Olin Corporation
pertaining to the Gibson Site. This report presented data and analyses resulting from a
four-phase investigative program conducted between May 1985 and June 1986. Major
conclusions drawn by the RI réport include:

o  Geophysical survey results indicated an area of approximately 2600 square
feet where the majority of the buried drums are reportedly located (see
Figure 3). From the soil boring program, the BHC cake (alpha-beta cake)
was identified only to the north of the power line right-of-way
(i.e., Batrouny Property) and was concentrated in the northeastern portion
of the site. This alpha-beta cake (or soil contaminated with cake)
occupies an area of approximately 27,400 square feet, varies in thickness
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from 0 to 6 feet and occupies a volume (including the associated
overburden) estimated at 8500 cubic yards. The boring program also
indicated that a stratum of red-brown clay forms a continuous aquiclude
across the site which was generally encountered at a depth of about 6
feet. Bedrock was encountered during the soil boring program at a depth
of approximately 25 feet.

A groundwater table perched on the aquiclude was encountered at depths
generally less than 5 feet across the site. The water table, as determined
during the RI groundwater evaluation program, slopes towards the east
and northeast toward Cayuga Creek.

Air samples collected during RI drilling operations (HLA, July 1986) and
analyzed chemically for BHC and HCB showed no detectable levels of
these compounds. Similarly, organic vapor monitoring conducted during

these drilling operations indicated vapor levels generally less than 2 ppm.

Of the 16 soil samples selected for chemical analysis from borings and/or
monitoring wells on the site, only 7 showed detectable levels of
contamination and 3 of these samples were from the same boring (C-3).
Boring A-4 samples showed the greatest levels of BHC contamination (20
percent alpha BHC). BHC was the only reported contaminant of concern
detected in these samples, as summarized in Table 1.

Chemical analysis of groundwater samples collected from site wells
(MW-1, MW-5, MW-6, and MW-7) indicate low concentrations of BHC, as
shown in Table 2. The greatest reported BHC concentration was 18.0
parts per billion (ppb) in a sample collected from MW-6 on August 22,
1985. Reported BHC concentrations generally decreased with time from

their initial levels.
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In order to evaluate the reported site conditions for the purpose of
developing and evaluating remedial actions, WCC utilized data from selected borings (see
Appendix A) to develop the site cross-section plan depicted on Figure 4. The indicated
cross-sections are shown on Figures 5A through 5F.

In general, WCC agrees with the findings of these previous investigations.
Conclusions developed in the RI report (HLA, July 1986) have been utilized by WCC in
developing the remedial alternatives presented and evaluated in this Feasibility Study
Report.

1.2.2 PHYSIOGRAPHY/LAND USE

The site is situated immediately adjacent to the Cayuga Creek and in the
lower portion of the drainage basin, approximately 3000 feet upstream from the
confluence of the Cayuga Creek with the Niagara River. The lower portion of the basin,
known as the Huron Plain, exhibits very low gradients of less than 4 feet per mile. These
gradients are attributable to the geologic history of the basin which at various times was
inundated by glacial lakes. Reportedly, massive deposits of red-brown stiff to hard
lacustrine clays blanket the area. The Cayuga Creek adjacent to the site flows through a
channel cut into the regional clay deposits.

Topographic relief across the site is approximately 4 feet, from a
maximum elevation of 574 feet in the extreme western portion of the site adjacent to
Tusearora Road to elevation 570 in the northeastern corner of the site (Top of stream
bank adjacent to the Cayuga Creek). Overall site relief generally slopes slightly to the

northeast.

The Cayuga Creek adjacent to the site is subject to daily fluctuations in
water level caused by local power authorities. The reported average difference between
the daily high and low levels at the creek mouth is about 0.94 feet (Erie and Niagara
Counties Planning Board, 1975). Backwater effects of the Niagara River level variations
reportedly affect stream levels approximately 1000 feet upstream of the Niagara Falls
Boulevard bridge, which corresponds to the upstream corner of the site.
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Adjacent land use consists primarily of comrﬁercial/residential
development with small commercial businesses concentrated along Niagara Falls
Boulevard. Single-family residences border Tuscarora Road to the west. To the south of
the Niagara Mohawk Power Corporation right-of-way, is a used car business with access
off Niagara Falls Boulevard.

Within the Niagara Mohawk Power Corporation right-of-way are
aboveground, high-—tension_electric transmission lines. In addition to these utilities, there
are four reported underground pipelines consisting of a 10-inch diameter brine line located
along the approximate alignment indicated on Figure 2, a 20-inch water line situated to
the south of the Niagara Mohawk Power Corporation right-of-way and two parallel,
recently installed brine lines situated to the south of the 20-inch water line.

1.2.3 GEOLOGY/HYDROGEOLOGY

Fill at the site consists of industrial wastes (primarily BHC and HCB),
demolition materials and miscellaneous debris. Fill thickness ranges between 6 and 9

feet, as reported by the boring logs of Appendix A.

The fill materials at the site were emplaced upon natural sediments,
consisting of clays, sands, and silts. Alluvial deposits, mostly sand and silt, are generally

poorly sorted, oceur in isolated pockets, and range up to 2 feet thick across the site.

Beneath the fill and alluvial sediments is a stiff clay layer. This layer has
been shown to be generally continuous throughout the site. The clay is apparently of
glaciolacustrine origin, in which case, it would correlate with an extensive clay unit,
locally varved, that overlies bedrock throughout the Niagara Falls area. Although most
on-site borings did not penetrate through the clay, the few that did indicate the clay to be
10 to 14 feet thick beneath the Gibson Site. Beneath the glaciolacustrine clay are varied
lenses of silty, gravelly sand, and/or clayey sandy silt ranging in thickness from about 3 to
7 feet. Beneath these lenses is bedrock, consisting of the Lockport Formation, a
fractured dolomite underlain by shales and siltstones.
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The shallowest water-bearing zone beneath the site consists of the fill and
alluvial sediments above the clay. As an aquiclude impeding downward migration of
groundwater, the clay is inferred to be effective, based on reported laboratory

permeability measurements (approximately 10-8 em/sec).

Groundwater in the fill zone is largely the result of infiltration and
percolation of precipitation through the fill and immediately surrounding areas.
Permeabilities in the fill area are moderate to low, reportedly averaging approximately
105 em/sec. Lateral groundwater flow in the fill zone is towards Cayuga Creek, the
local discharge point. The top of the eclay unit, which supports the uppermost
groundwater, crops out in places above the ereek level. Accordingly, groundwater flowing
along the clay surface either seeps out in the stream bank or otherwise migrates
downgradient to contribute base flow to the creek. However, based on the limited
saturated thickness and permeability data for the fill zone and the overall hydraulic
gradient across the site, base flow contributions to Cayuga Creek from the fill are not
significant (on the order of 20 gallons per day).

Beneath the clay, the second water-bearing zone is found in the bedrock.
Groundwater occurs along vertical and horizontal fractures in the Lockport dolomite. At
the Gibson Site, the top of the Lockport dolomite is reported to be 23 to 26 feet below
grade. No site-specific data exist on the permeabilities, flow directions, or flow rates in
the Lockport.

1.2.4 SOIL AND WATER CONTAMINATION

‘ Previous studies have shown that the BHC contamination from wastes
disposed at the Batrouny property portion of the Gibson Site have generally been limited"
to the unsaturated zone and the shallow water-bearing zone that overly the clay aquitard
throughout the site. Analytical data generated from sampling and analyzing numerous soil
borings (Table 1) situated in and around the site have indicated the following:
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1. The major apparent contaminant associated with the wastes present in the
fill at the site are isomeric forms of BHC.

2. These isomeric BHC forms (including alpha, beta, delta, and gamma) are
present in varying concentrations ranging from less than detectable limit
to a maximum reported value of 200,000 ppm (20 percent). HCB was not
detected in any of the soil samples collected on the site.

3. Of the BHC isomers detected, alpha appears in the greatest
concentration, while the others (beta, gamma, delta) appear in order of

decreasing concentration.

4. Inorganic contaminants of concern (primarily mercury) in soil and
groundwater samples from the site do not appear in concentrations
significant enough to influence selection of remedial technologies or

alternatives.

Four shallow groundwater monitoring wells situated in and around the site

indicate the following, as summarized in Table 2:

1. Concentrations of BHC ranged from less than the detection limit to a
maximum reported value of 18.0 parts per billion (ppb) of beta-BHC in
MW-6 reported during the August 1985 sampling.

9. Concentrations of all isomeric forms of BHC reported have generally
decreased with time during the evaluation period (August 1985 to
June 1986).

3. Detectable levels of both alpha- and beta-BHC are reported in samples
from monitoring well No. 1 which, according to the hydrogeologic data
developed during the RI report, is located upgradient of the primary

disposal area.
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1.2.5 RISK ASSOCIATED WITH EXISTING SITE CONDI’I‘IO‘NS
1.2.5.1 GENERAL

The assessment of risk for the existing site conditions considers the
potential pathways of site contaminants in the environment, as well as the
physical/chemical and toxicological properties of the contaminants. Contaminants
considered in this assessment are hexachlorobenzene (HCB) and the various isomers of
benzene hexachloride (BHC), also known as hexachlorocyclohexane, which represent the
major contaminants known to be present at the site. Only BHC has been detected in
environmental samples collected from the site to date. The HCB wastes are suspected to
be contained in drums in the eastern portion of the site. No HCB contamination was

detected in any soil samples; therefore, quantitative assessment of risk is limited to BHC.
1.2.5.2 CONTAMINANT PATHWAYS

Figure 6 illustrates the major potential pathways for contaminants at the
site, including the sources, pathways, and potential receptors. The primary sources of
contaminants are wastes deposited at the site and the contaminated soils. Four general

exposure routes are considered:

Direct contact
Airborne
Surface water

o O O ©O

Groundwater

Details of the assessment of risk for the no-action alternative (i.e., existing conditions)
are presented in Appendix B. Analyses of risk were performed for both lower limit and
upper limit conditions. The lower limit ecase assumed a total BHC concentration of 18
ppm across the surface of the site based on available analytical results of surface
samples. The upper limit case assumed surface soils were contaminated to 28 percent
total BHCs, the highest level of contamination observed in BHC cake at the site. For
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purposes of this Feasibility Study, the risks associated with existing site conditions were
evaluated under the conservative assumption that the lower limit and/or upper limit BHC
concentrations are uniform across the entire remediation zone. This range of values was
used to bracket the potential risks posed by the site.

Both BHC and HCB have low agueous solubilities and vapor pressures, and
thus have relatively low mobility in the environment. Toxicity of these compounds has
only been studied for the oral exposure route. Inhalation and dermal contact toxicity have
not been studied, although BHC is known to be absorbed through the skin. Both
compounds are considered potential carcinogens by USEPA, based primarily on animal
data rather than human exposures.

Direct contact with soils is expected to be limited to residents or visitors
to the site. Although the risk associated with dermal exposure cannot be quantified,
significant potential exposures to BHC via dermal contact were estimated for both lower
limit and upper limit conditions. These possible dermal exposures are only significant
when compared to equivalent oral exposures at a 1079 risk of cancer.

Airborne exposure may occur through volatilization of contaminants, or
by airborne transport of contaminated soil or waste particulates (fugitive dust). Potential
airborne exposures could impact nearby residents. Because there are no airborne toxicity
data for site contaminants, the risks associated with the airborne route cannot be
accurately quantified. All projected airborne BHC concentrations were below the TLV for
gamma-BHC (lindane-500mg/m3 for skin exposure). Lindane is currently the only isomer
of BHC for which a TLV value has been established. Projected lower limit concentrations
do not appear to be significant (less than 0.001 mg/m3). However, projected long-term
upper limit exposures are significant when compared to oral exposures associated with a

1075 lifetime cancer risk.

Surface water exposures may occur from transport of contaminated
particulates in surface runoff from the site into Cayuga Creek. Seepage of groundwater
may also carry contaminants to the creek. Because Cayuga Creek discharges to the
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Niagara River, affected populations could potentially include aquatic resources in Cayuga
Creek or the Niagara River and any people contacting these water bodies. Contact could
oceur by skin contaet and/or ingesting water or aquatic biota. Projected lower limit
coneentrations of BHC in Cayuga Creek were below applicable criteria for protection of
human health and aquatic effects. Projected upper limit concentrations exceed criteria
for protection of human health, which assume ingestion of water. Cayuga Creek,
“however, is not currently used as or classified for drinking water supply. Projected upper
limit concentrations of BHC also exceed the NYDEC ecriterion for protection of aquatic
life, although they do not exceed USEPA criteria.

The only known potential route of exposure to groundwater contaminants
is via seepage of shallow groundwater to Cayuga Creek. It is currently assumed that the
clay aquitard beneath the site prevents migration of contaminants to deeper water-

bearing zones.
1.2.6 SUMMARY OF RISKS AND SITE PROBLEMS

In summary, direct contact, airborne transport, and surface water
transport represent potential significant routes of exposures from the standpoint of
human health and the environment. In general, the significant exposures are associated
with the upper limit projections, which assume the presence of highly contaminated
material (i.e., 28 percent total BHCs) at the site. Much lower risks are associated with
low-level contamination at the surface, although direect contact represents a potential

concern even under the lower limit (18 ppm) assumptions.

Based upon results of reported previous site investigations and WCC's
evaluation of data presented in the RI Report (HLA July 1986), the following site

problems have been identified:

1. Groundwater possibly contaminated with various isomeric forms of BHC

seeps into Cayuga Creek.
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A seasonal high water table results in direct contact between wastes and

the shallow perched groundwater table in the site.

Precipitation infiltrates and percolates through the site to generate the
majority of the shallow perched groundwater table, subsequently forming
the seepage which enters Cayuga Creek.

The shallow perched groundwater beneath the site is contaminated with
low levels of BHC (alpha, beta, gamma, and delta isomers).

Soil and wastes contained within the site are contaminated with BHC
isomers; HCB also is known to have been disposed at the site.

The significant routes of exposure associated with existing site conditions
are direct contaect, airborne transport, and surface water transport.

Under ‘the lower limit case, which assumed (conservatively) a total BHC
concentration of 18 ppm across the site surface, low risks are associated
with all routes of exposure except direct contact. As explained in the
Risk Assessment of Appendix B (Assessment of Potential Risks), risks
associated with the direct contact exposure route were assessed on the
basis of an individual disturbing the site surface through digging or
planting with no level of personal protection (i.e., gloves or other
protective clothing).

Significant exposures are associated with the assumed upper limit
concentrations (28 percent total BHC over the site surface) for all routes
of exposure. Such conditions could exist only during major site

disturbance conditions such as excavation.



Woodward-Clyde Consultants
-1 4_
1.3 REMEDIAL ACTION OBJECTIVES

Objectives of any remedial actions taken at the site must address the site
problems defined in the previous section. Ideally, the appropriate remedial action would
eliminate or minimize all problems that have been defined. However, even the most
aggressive application of all appropriate remedial response actions may not completely
eliminate all problems defined at the site.

General objectives of remedial activities at the site woulci entail actions
that control, minimize, or eliminate the migration of contaminants (specifically, the BHC
isomerie forms) from the site. Specific remedial activity goals include:

1. Minimize the amount of precipitation which infiltrates and subsequently
percolates through the site and subsequently discharges to the Cayuga
Creek.

2. Control the water table condition which causes direect contact between
the wastes contained at the site and the shallow groundwater table.

3. Mitigate contaminant migration from the site through remedial actions
consisting of either containment technologies or removal technologies.

General remedial response actions and their related technologies are
presented in Table 3 as they apply to the site. Table 3 represents the initial consideration
of remedial technologies that may be appropriate for the site.

Certain remedial technologies may address one or more of the specific
remedial activity goals listed above. Figure 7 compares general remedial technology
categories to the specific site problems listed previously and describes whether a remedial
technology category is applicable to a site problem.

As implied by Figure 7, most of the defined site problems may Dbe
remediated through a combination of surface water controls and leachate and/or
groundwater controls. Most of the other remedial technology categories, with the
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exception of waste and soil excavation and removal or in situ treatment, are classified as
only partially applicable (or not applicable in some cases) to remediating the site
problems.

2.0 SCREENING REMEDIAL ACTION TECHNOLOGIES
2.1 GENERAL

Specific technologies from each category depicted on Figure 7 that have
the potential to remediate specific site problems are presented and evaluated in this
section. These technologies are then subjected to a screening process to identify the most
appropriate remedial action technologies. Remedial action technologies that are chosen
as most appropriate are considered for synthesis of remedial alternatives. Technologies
are screened on a technical basis to determine their appropriateness for addressing the
site problems.

A comprehensive list of remedial technologies established by the USEPA
(USEPA, October 1985) was utilized to determine the potentially feasible technologies
within each remedial technology category depicted on Figure 7. These technologies are
listed in Table 4. The potentially feasible technologies listed in Table 4 were selected
from the comprehensive USEPA list based upon engineering judgment of their
appropriateness for solving the site problems indicated on Figure 7.

Each potentially feasible technology was then subjected to a technical
screening process, as summarized in Table 5. Each potentially feasible technology is
evaluated in Table 5 for its general compatibility with both site conditions and waste
characteristics, and any technological factors that would limit a potentially feasible
technology's effectiveness as a remedial action. '

Based upon the technology screening process developed in Table 5, the
most feasible technologies for application at the site are summarized in Table 6. These
technologies and their specific application to the site are described below.
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2.2 CAPPING

The primary purpose for placing a cap over the site is to prevent
infiltration and percolation of precipitation through the fill and wastes contained within
the site. Precipitation entering the site leads to the formation of a perched water table
condition within the wastes contained in the site, with subsequent migration of this
potentially contaminated water into the adjacent Cayuga Creek. A secondary purpose for
capping the site is to prevent direct contact with waste materials and to control the
;Sossible airborne migration of waste compounds from the site.

Of the numerous capping technologies considered, the use of a double
flexible membrane liner (FML), such as high-density polyethylene (HDPE), with a soil and
vegetative protective cover appears most appropriate for application to the site. Figure 8
shows a typical cap section and anchor trench detail for the double FML cap system. The
cap itself would consist of a subgrade material (crushed stone or sand/gravel mixture),
which would be placed directly on the existing vegetative surface at the site to serve as a
clean base for equipment operation. This subgrade would also be graded for the required
cap slope. Other key features of the double FML membrane cap include a non-woven
needle-punched polypropylene geotextile for gas venting, sand bedding layers that act as
protective cushions for the two FML materials, and a coarse sand drainage layer above
the upper FML to provide lateral drainage of precipitation. This drainage layer would be
separated from the upper 1 foot of topsoil by a geotextile membrane that would permit
vertical drainage of precipitation while keeping the topsoil and coarse sand effectively
separated. A suitable grass species would be established on the topsoil. Total cap
thiekness would be approximately 3.5 feet over the entire existing site.

Major. considerations for choosing the dual FML-soil cover technology

include:

0 Aestheties - The FML-soil cover cap, while it would raise the elevation
of the existing site approximately 3.5 feet, it would provide a uniform
vegetated surface which is compatible with existing site conditions.
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o Effectiveness - The dual FML cap design is superior to the other capping
technologies considered in that the overall permeability of the structure
is much lower than any of the other technologies.

o Maintenance - The FML-soil cover cap would be essentially
maintenance-free, with the exception of mowing and occasional repair of
the soil protective layer from erosion, while other caps such as asphalt
(bituminous conerete) and/or concrete would require significant periodic

maintenance.

o The use of an FML Cap would effectively minimize both airborne
migration of contaminants and infiltration/percolation of precipitation,
which would reduce the potential for surface water contact by limiting

seepage.
2.3 CONTAINMENT BARRIERS

The primary objective of barrier wall technologies is to minimize both the
amount of horizontal groundwater movement into the site and the amount of perched
groundwater leaving the site into Cayuga Creek. A soil-bentonite slurry wall or a
combination slurry wall/FML barrier appear to be the most appropriate containment
barrier technologies for the site. On the stream side of the site, a support structure such
as galvanized steel sheet piling or a concrete retaining wall with a FML barrier would
prevent migration of site groundwater. The FML barrier could also be integrated into the
FML cap to provide complete encapsulation of the wastes.

A soil-bentonite slurry wall that would surround the site on the south and
west sides appears to be the most appropriate containment barrier technology for those
areas. The slurry wall would be installed to an average depth of 10 to 12 feet. The slurry
wall would be approximately 3 feet wide and would key a minimum of 3 feet into the clay
aquiclude. Connection between the slurry wall and the FML barrier would then be made
on the stream side. Material from the trench may be suitable for use in the backfill,
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which would have to be determined by laboratory testing. For the purposes of this
Feasibility Study, it is assumed that backfill would have to be imported. The slurry wall
could also circumseribe the site as part of the stream rerouting option deseribed later in

this section.

A downgradient (along the two creek sides of the site) perimeter
collection drain system should be incorporated into the barrier wall design as shown on
Figures 9A, 9B, and 9C. This perimeter collection drain system (hereafter referred to as

"toe drain™) would serve two functions:
o Relieve hydrostatic pressure on the back side of the containment barrier;

o Colleet water from within the containment area and route this water to a
sump which would be pumped as needed. This would act to depress the
shallow perched water table within the containment area and eliminate
the perched water-waste contact which presently exists within the site.
Water withdrawn from this toe drain system would be removed for off-

site treatment.
2.4 SURFACE WATER CONTROLS

From Table 6, three surface water control technologies appear most

feasible for application at the site. These are:
o  Capping
o Dikes
o  Stream rerouting

Capping has been discussed previously in Section 2.2.

Construction of dikes would take place in connection with a stream

rerouting option. Relocating the Cayuga Creek channel from its present position, to a
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channelized alignment located just east (i.e., away from the site) of its existing location
appears feasible. This relocation would serve two major functions:

o Construction procedures for placement of a barrier wall along the creek
sides of the site would be simplified.

o The potential surface water contaminant pathway would be moved farther
from the site.

2.5 EXCAVATION/REMOVAL OF WASTE AND SOIL

Excavation of fill and waste within the site is feasible, but would be
complicated by the limited work area, the need for adequate flood protection from
Cayuga Creek, and the saturated nature of the fill. The excavation process represents an
intermediate material handling technology that would vary, depending upon the handling
requirements of subsequent disposal technologies. For instance, on-site excavation for
subsequent transport and disposal at a commercial hazardous waste incineration facility
would require the material be placed in fiber drums and transported to the disposal
facility in this containerized form. However, if the excavated material is to be disposed
at a dedicated waste incineration facility or at a hazardous waste landfill, it could be
loaded out in bulk.

Because the fill/waste is saturated as a result of a perched water table,
excavation below this water table and above the clay ‘aquitard would require the material
be dewatered somewhat before it was transported off-site. Various methods for
accomplishing this dewatering could include the importation of a drying agent, such as
flyash, which could be mixed with the waste material in order to lower its moisture
content for acceptable transportation. On-site dewatering by gravity drainage of the
water from the saturated fill/waste material is another possible technology for use in
conjunction with the excavation process. This method could involve the excavation of
trenches across the site where the perched groundwater would collect and be removed
from the site for treatment off-site. An upgradient drain would also have to be
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constructed to prevent incoming groundwater from entering the work zone. Another
method of drying could involve excavating the material and placing it in an area that uses
drainage beds and trenches to collect the water for treatment off-site. This would
involve double-handling the contaminated material and would require an area that would
be dedicated to drying only.

2.6 THERMAL DESTRUCTION

Both HCB and BHC are thermally stable, chlorine-substituted eyclic
aromatic and aliphatic compounds, respectively, with low heats of combustion.
Incineration and thermal destruction by pyrolysis are the preferred disposal methods in
EPA's Toxic Chemical Status Assessment Reports on HCB and BHC (USEPA, December
1979 and April 1980). These compounds have been destroyed at efficiencies greater than
99.99 percent in both full- and pilot-scale incinerator tests and in laboratory thermal
destruction units (USEPA October 1984). For complete destruction, an incineration
temperature of approximately 880°C (1600°F) is required for a two-second residence
time. This heat level must be maintained primarily by auxiliary fuel in the combustion
unit because the heat value of the waste, depending upon its moisture content, will only

be approximately 2000 BTUs per pound.

Both the pure product HCB in the buried drums and the estimated 8500
cubic yards of mixed soil and BHC cake are amenable to disposal by incineration. From
an engineering standpoint, on-site incineration would be advantageous because it would
reduce handling of the materials prior to thermal destruction. However, the physical
constraints of the site and of the distribution of the buried materials within the site,
whieh is located in a residential/commercial area, eliminates this possibility from

consideration.
Accordingly, off-site incineration options include:

o Processing through a commercial hazardous waste incinerator
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o Processing through a dedicated semiportable incineration unit located at a

nearby industrial area.
2.6.1 COMMERCIAL OFF-SITE HAZARDOUS WASTE INCINERATION

Disposal of the wastes from the site through a commercial hazardous
waste incineration facility would require packaging the waste materials in fiber drums and
transporting these drums to the incineration facility for processing. At this writing, no

commercial incinerators have bulk solid waste handling capabilities.

Commercial rotary kiln incinerators closest to the site include the
Robert Ross incinerator in Grafton, Ohio (near Cleveland) and the Rollins Incinerator near
Bridgeport, New Jersey. These commercial incineration facilities could accept and

process wastes from the site.

However, commercial incineration would require a lengthy time period (up
to 8 years or more) to process the wastes due in part to the changing rate of incinerator
availability which characterizes the commercial incineration market in 1980s. Because of
the high chlorine content (up to 75 percent) of the waste materials from the site and high
ash content of the majority of the waste materials, commercial fees for incineration
would be high: on the order of $400.00 per fiber drum for the mixed waste and $700.00
per fiber drum for the HCB waste. For purposes of this Feasibility Study, and based upon
waste characteristics, the commercial incinerator acceptance rate was estimated at 80

fiber drums per week.
2.6.2 DEDICATED OFF-SITE INCINERATION

This technology would involve installing a modular incineration unit
dedicated to handling only wastes from the site at an appropriate location near the site.
Typically, these incineration units are positioned on a site and then peripheral utilities,
such as electric power, water, auxiliary fuel supply are connected. Material
handling/loading equipment for the incinerator is typically emplaced under contractual
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arrangements. Air emission discharge permitting would be required and the permitting
process could take 12 to 18 months.

Various modular incineration technologies are suitable for treatment of
the solid materials from the site. All of these units would require air pollution control
devices capable of handling the high chlorine content (approximately 0.77 pound HCIl per
pound of pure BHC/HCB burned) of the off-gases. These units include:

o TFluidized-bed incinerator - Wastes are incinerated in or on a bed medium

of sand or other material fluidized by combustion air blown upward
through .the bed. Combustion initiated in the bed is completed in the
overhead section of the vertieally oriented reactor vessel. The high heat
content of the bed materials allow stable burning of low or variable heat
value materials. Efficient off-gas scrubbing equipment is required.

o Rotator kiln incinerator - Wastes are fired in a slowly rotated

horizontally inclined, refractory-lined, cylindrical chamber. Waste
materials are repeatedly lifted and tumbled as they progress through the
kiln. A secondary chamber provides gas mixing, excess oxygen, and the
required residence time to complete combustion. These units require very
efficient off-gas serubbing equipment.

o Circulating-bed combustor - Waste is fed into a vertical fluidized

circulating bed reactor which is entirely enclosed. The reactor uses high
turbulence and variable bed media velocity to destroy organic
constituents at much lower temperatures than other incinerator
technologies. This unit is particularly applicable to wastes consisting of
fine solids, sludges, and/or liquids. Generally, gas scrubbing equipment
requirements are less stringent with this type unit than with the other

incinerator technologies.
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o Fixed-hearth incinerator - This incinerator design adds a moving furnace

floor feature to the standard dual-chamber fixed-hearth incinerator. No
mechanical parts are exposed to burning materials or hot gases and the
unit continuously distributes the wastes and moves ash residue towards
the ash collection pit. Efficient off-gas serubbing equipment is required.

All four of the incineration technologies described are proven, available
technologies which meet or exceed regulatory requirements for destruction efficiency and
air emissions. These systems are generally available in units with waste feed rates
varying from 1.5 to 3.0 tons per hour; which means that the waste material from the site
could be processed within one year from start of the unit, assuming feed can be produced
at an equivalent rate and/or a storage area is available.

2.7 OFF-SITE DISPOSAL

Other potentially feasible off-site disposal technologies for wastes at the
site include commercial hazardous waste landfills and off-site water treatment facilities.

2.7.1 LANDFILL DISPOSAL

At this writing, the two authorized hazardous waste landfills in New York
State (SCA Services, Inc. and CECOS, both in Niagara Falls) are subject to NYDEC permit
conditions which prohibit their accepting solid wastes contaminated with greater than
2 percent hazardous organics. This permit condition has been in effect since April 1986
and will probably remain in effect for an undeterminable period of time (personal
communication between J. Husted of WCC and C. Vanguilder of NYDEC, October 1986).
Although a variance may be obtained from the landfill ban, operators of the landfills

listed above have indicated they have established a policy not to accept such wastes.

Because much of the waste materials at the site contain greater than
2 percent hazardous organics (up to 28 percent total BHC), disposal of these materials in
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landfills within the state of New York is, at this writing, prohibited. Accordingly,
commercial hazardous waste landfills outside the State of New York are considered for
this technology. Two facilities have given preliminary indication that they could accept

the waste materials:
o Fondessy Enterprises secure chemical landfill near Oregon, Ohio;

o A secure hazardous waste landfill operated by CECOS International in
Ohio.

2.7.2 OFF-SITE WATER TREATMENT

Other off-site disposal requirements include the treatment of water
collected from the downgradient toe drain system which would be installed with the

technologies involving the installation of permanent barrier walls.

Flow into the toe drain system would decrease with time (from an
estimated initial maximum of 7300 gallons per year) as the water table elevation within
the containment barrier walls gradually decreases. Because the site would be surrounded
by a perimeter barrier wall, groundwater flow to Cayuga Creek (estimated at 20 gallons
per day or 7300 gallons per year under the existing, uncontrolled conditions), would be
eliminated. This water would be hauled by a tank trailer truck to the CECOS
International facility in Niagara Falls for treatment. Acceptability of this mode of
treatment would depend upon the concentrations of BHC and/or HCB in the water to be
treated.

Other water that would require off-site treatment is that which would be
generated during on-site dewatering operations for the excavation of the contaminated
site soils (and subsequent off-site disposal/treatment). This would be a short-term
disposal (i.e., one-year or less) and is estimated to be approximately 100,000 gallons
during the excavation process. For purposes of this Feasibility Study, it was assumed that
this water could be transported by tank truck to the CECOS International facility in
Niagara Falls for treatment.
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2.8 TECHNOLOGY SCREENING SUMMARY
2.8.1 MOST FEASIBLE TECHNOLOGIES

The remedial technologies summarized in Table 6 were considered to be
most feasible for subsequent incorporation into complete remedial alternatives for the

following reasons:

o Capping: A double FML was chosen as the most feasible capping
technology for purposes of eliminating infiltration/percolation of
precipitation into and through the soil and waste in the site. The other
capping technologies considered have significant limitations such as
excessive permeability and compaction quality assurance/quality control
(QA/QC) requirements that make them less technically desirable than the
double FML liner. The double FML liner would provide a high degree of
assurance that the eap would be impermeable.

o Containment Barriers: Of the containment barriers, a soil-bentonite
slurry wall either on the east and south sides of the site or circumseribing
the site appears to be the most feasible barrier. The average depth to the
clay aquiclude is about 10 feet and site conditions should be compatible
with the soil-bentonite slurry wall technology. The low permeability of -
the slurry wall (i.e., less than 10-7) would minimize groundwater
movement across the site.

On the east and north sides along Cayuga Creek, an FML barrier
supported by either permanent galvanized steel sheet piling or a conecrete retaining wall
appear to be the most feasible technologies, along with the circumseribing slurry wall.
They would both provide adequate support for the FML barrier and both could be tied into
the slurry wall for containment barrier continuity around the entire site. As an
alternative to the FML, eclay could be compacted against either the sheet piling or ‘the
concrete wall to form the required impermeable barrier. These barrier technologies
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would include a toe drain along the entire length of the structure to relieve hydraulic
pressure and to provide a means for removal of possibly contaminated groundwater from

inside the barriers.

o Surface Water Controls: The most feasible technologies for surface water
controls are believed to be capping, stream relocation, and dikes
constructed in the existing stream. Capping has been described previously
and stream relocation and dike construction are parts of an overall
surface water control strategy. Stream relocation would remove one of
the pathways of off-site migration - Cayuga Creek - from contact with
the waste, and would facilitate eonstruection of the containment barrier in
the existing creek bed. The most feasible containment barrier in the
existing stream bed for the stream relocation option is believed to be
continuing the slurry wall after the existing streambed has been
backfilled. The circumseribing slurry wall would complete the
encapsulation of the waste, preventing groundwater movement both into
and out of the site. A toe drain would be constructed inside the slurry
wall prior to backfilling to provide a means of removing the encapsulated

groundwater.

o Excavation/Removal of Waste and Soil: As deseribed previously,
excavation of the site wastes and contaminated soil is a feasible
technology that could be implemented at the site. Excavation would be
complicated by the saturated condition of the site fill materials below
depths of 4 to 5 feet. Because waste materials would be exposed during
excavation, an elevated level of personnel protection would be required to
protect against direct contact with the wastes.

o Thermal Destruction: Of the thermal destruction technologies evaluated,
either incineration at an off-site commercial hazardous waste facility or
processing through a dedicated off-site circulating-bed combustor unit
appear most feasible. The circulating-bed combustor technology was
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selected because of its generally superior ability to handle fine-grained
organic materials with lower combustion temperatures and less emission
control equipment requirements than the other incinerator technologies
considered.

o Off-Site Disposal: Disposal of soil and waste materials off-site would
involve use of an authorized commercial chemical waste landfill outside
the State of New York. Because much of the solid material within the
remediation zone contains greater than 2 percent hazardous organic
constituents, it cannot be disposed at chemical waste landfills within
New York State. This is in accordance with the New York State program
for the phased reduction of the land burial of hazardous organic wastes
after March 31, 1986. Accordingly, chemical waste landfills in Ohio
would probably be the closest available facilities.

Off-site disposal/treatment of water from the site could be done through
the industrial wastewater treatment facility operated by CECOS
International at Niagara Falls.

2.8.2 REJECTED TECHNOLOGIES

.Certain potentially feasible technologies were eliminated from further
consideration for the general reasons described in Table 5. Major technology groups,
including in situ treatment and solidification/stabilization were screened out for the

following reasons:

o InSitu Treatment - Major technologies in this group include in situ
bioreclamation and chemical treatment. Neither bioreclamation nor
chemical treatment were considered feasible for application at the site
because the fill permeability is too low to allow permeation of the
material by a microbiological or chemical agent within a reasonable time
period. Bioreclamation was not considered feasible because the material
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(BHC) is essentially a pesticide residue and is highly resistant to
biodegradation. Chemiecal treatment technologies (oxidation, reduction,
hydrolysis, and polymerization) were not corisidered feasible because they
are generally unproven on a full-scale basis. In addition, any insitu
chemical reactions must be closely controlled to prevent release of toxic
gases (ehlorine) from the site.

o Solidification/Stabilization - Because of the low water solubility of the
BHC and HCB within the site, solidification and/or stabilization
technologies are generally unnecessary to prevent migration of these
compounds from the site in the groundwater. Variations in waste
concentration and in the permeability of the waste-soil matrix over the
site would make uniform application of solidifying/stabilizing agents for

in situ treatment difficult.

Solidification/stabilization technologies that require excavation and
mixing of the wastes would not decrease appreciably the environmental
mobility of the BHC/HCB. This would apply whether the
solidified/stabilized wastes were placed back in the on-site excavation or

land-disposed at a secure landfill off-site.

o Detoxification - Various emerging technologies that could possibly
detoxify the BHC/HCB wastes were investigated. However, none of these
technologieé have been applied to BHC/HCB wastes nor have they been
used or proven on a full-scale basis.

3.0 REMEDIAL ACTION ALTERNATIVES

3.1 DESCRIPTION OF ALTERNATIVES

Complete remedial alternatives are synthesized and desecribed in this
section. The most feasible technologies from Table 6 are combined into complete
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alternatives for subsequent detailed evaluation. While many permutations of the feasible
technologies listed in Table 6 may be developed, those believed to be the most appropriate
(and possibly cost-effective) are listed in Table 7. The remedial alternatives are

classified into three primary groups:

o) No Action
o Source removal actions

0 Source containment actions
3.1.1 NO ACTION

ALTERNATIVE 1 - MONITOR ONLY: The no-action alternative would
involve no physical remedial activities, and only the existing quarterly
groundwater monitoring program would continue. For the purposes of this
Feasibility Study, a 30-year time period was considered in accordance
with general RCRA post-closure requirements. This alternative is
considered not acceptable because it does not adequately control possible
migration of contaminants from the site, but will be used later in this

study for the purposes of comparison.
3.1.2 SOURCE REMOVAL ACTIONS

The three alternatives described below involve excavation and removal of
the contamination source from the site for disposal. Two incineration options are

considered along with a landfill disposal alternative.

A schematic plan view of the site for the three source removal
alternatives (as completed) is shown on Figure 10 and a typical section is shown on
Figure 11. All construction work would have to be done in a elevated level of protection,
which slows the progress of work. Measures would have to be taken to minimize dust
migration, such as wetting the excavation area with a fine mist during excavation for

each alternative. Excavation and dewatering would proceed as described in Section 2.5
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for each alternative. Backfilling would commence soon after excavation was completed,
with a buffer zone established between the two operations. Backfill would consist of
common fill. Once a section is backfilled to grade, topsoil would be placed and the area
seeded. Because the contaminant source would be removed, post-closure monitoring
would be done for a relatively short period (5 years was assumed for purposes of this
Feasibility Study) after completion of closure.

ALTERNATIVE 2A - EXCAVATE AND INCINERATE COMMERCIALLY:
This alternative involves excavation of the contaminated material and
loading it into fiber drums for shipment to a commercial hazardous waste
incineration facility. The excavation rate would be limited by the
handling problems associated with placing the material in fiber drums.
Dewatering of the excavated area would take place prior to backfilling so
that the backfill ecan be placed and properly compacted.

ALTERNATIVE 2B - EXCAVATE AND DEDICATED INCINERATOR: This
alternative would involve excavation of the site wastes with bulk load-out
and hauling to an off-site dedicated incinerator that would be set up at
some nearby location. Establishment of a dedicated incinerator would
involve land acquisition, air emissions permitting, and disposal of ash
residues, as described in Section 2.7.2. The excavation could proceed at a
faster pace than Alternative 2A because the material could be loaded out
in bulk, with dewatering taking place prior to backfilling as described for
Alternative 2A. Monitoring requirements would be similar to those
described for Alternative 2A.

ALTERNATIVE 2C - EXCAVATE AND COMMERCIALLY LANDFILL:
This alternative would involve exeavation of the material and bulk load-
out and transport of the material to a commercial landfill. Dewatering
would be necessary before excavation in the saturated zone could
proceed. This dewatering could involve the excavation of an upgradient
drain to intercept non-contaminated groundwater. The drain could be
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placed outside the contaminated area on both the south and east sides of
the site. Diverted groundwater could probably be released into Cayuga
Creek. Dewatering is necessary because there can be no "free liquid" in
any solid disposed in a hazardous waste landfill. The excavated soil and
wastes would then be transported by tractor-trailer for disposal in a
landfill (Section 2.7.3).

3.1.3 SOURCE CONTAINMENT ACTIONS

Alternatives described in this section involve containment of site
contaminants using the FML cap/barrier and slurry wall technologies. Implementation of
the source containment alternatives would involve construction in and eventual filling of
part or all of the existing channel of Cayuga Creek adjacent to the site. Before any work
in the stream channel could commence, various federal, state, and possibly local permits
would be required. Permitting could take approximately 6 to 18 months, depending on the
permit requirements. Strict permitting requirements are in place under state and federal
laws for altering the channel or filling of watercourses, or creating any obstruction in
navigable waters. These requirements are established by the New York Environmental
Conservation Law (ECL) Article 15 Title 5, Section 404 of the Federal Water Pollution
Control Act and Section 10 of the River and Harbor Act of 1899. Both the NYDEC and
U.S. Army Corps of Engineers review permit applications. In addition, applications for
state and fedéral permits would trigger requirements of the New York State
Environmental Quality Review Act and the National Environmental Policy Act. These
statutes and their implementing regulations may require preparation of environmental
impact statements (EIS) for actions which may significantly affect the environment. If an
EIS is required, completion and approval of the EIS could take 12 to 15 months.

For all of the source containment alternatives, a toe drain would be
placed as shown on Figures 9A through 9C, with an access manhole and sump placed in the
southeast corner, as shown on Figure 12. The sump would have to be pumped periodically.
Monitoring after the containment is completed is estimated to be quarterly for the first 5
years and then annually for the remainder of the post-closure monitoring period (assumed

to be 30 years after completion).
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ALTERNATIVE 3A - SHEET PILING AND FML BARRIER/CAP WITH
SLURRY WALL: This alternative involves the integration of permanent
galvanized steel sheet piling backed with an FML keyed into the clay
aquiclude on the north and east sides of the site, with a slurry wall placed
on the south and west sides, as shown schematically on Figure 12. A cross
section of the permanent sheet piling conceptual design is shown on
Figure 9A and a typical section of the completed containment is shown
schematically on Figure 13. The double-layered FML cap, as described in
Section 2.4, would cover the entire site and be tied into the FML barrier
that is supported by the permanent galvanized steel sheet piling.

ALTERNATIVE 3B - CONCRETE RETAINING WALL AND FML
BARRIER/CAP WITH SLURRY WALL: As shown on Figure 9B, this
alternative is essentially identical to Alternative 3A, with the exception
that the FML barrier is supported by a concrete retaining wall instead of
permanent sheet piling. Figure 14 shows a schematic plan view of the
alternative and Figube 15 shows a typical completed site cross-section.

ALTERNATIVE 3C - REROUTE CREEK WITH CIRCUMSCRIBING
SLURRY WALL AND FML CAP: This alternative involves rerouting
Cayuga Creek by removing the meander in the creek to the north of the
site and rejoining the existing creek channel, as shown schematically on
Figure 16. This rerouting would involve obtaining permission to relocate
the new creek channel on the property plus the permitting that is
described above. The channel would be excavated so that the volume of
the stream would not diminish, and the channel would be rip-rapped for
slope protection. The existing stream channel would be diked when the
new channel is completed, with the trapped water pumped out. When the
old stream channel is dried out, the sediments would be pulled back from
the middle of the channel so that structural fill can be placed in the old
stream bed, along with the downgradient toe drain. Then, fill would be

placed and compacted in the old stream channel until the site grade has
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been reached. A typical section of the rerouted stream and the existing
creek bed is shown on Figure 17. After backfilling, the slurry wall can be
constructed, as shown on the conceptual design section shown on
Figure 9C.

4.0 ALTERNATIVES ANALYSIS
4.1 PRELIMINARY ANALYSIS

Each remedial alternative is subjected to a preliminary screening process
and other evaluations in this section of the report. Table 8 presents a preliminary
alternative screening matrix that subjectively describes the environmental and/or public
health factors associated with each alternative. From Table 8, Alternative 1 (no action,
monitor only) does not provide the necessary degree of source control to be considered
further. The lack of source control would manifest itself in continued contact between
the waste and the shallow groundwater which discharges into Cayuga Creek, and the
potential for off-site migration of possibly contaminated dust would not be reduced.
Alternatives 2B, 2C, 3A, 3B, and 3C appear to effectively control the contamination
sources within the site. These alternatives appear to satisfy the objective of the
remediation effort, which is to control the sources of contamination within the site, and
therefore warrant further consideration. These alternatives will be carried through for

more detailed analysis.

Preliminary costs, including capital cost, annual operation and
maintenance (O&M) costs, and a preliminary calculation of present worth are also
presented for each alternative. The no action alternative is carried over for purposes of

comparison.

Cost factors listed in Table 8 are preliminary and should only be used in
the context of the preliminary alternatives-screening process. Capital costs represent
those associated with the design, implementation, and construction of the items
connected with each alternative. Alternatives 2A and 2B have the greatest capital cost,
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due to the high cost of incineration, with Alternative 2A 5 million dollars greater than
Alternative 2B.

Annual O&M costs involve those costs which can be expected to be
incurred on an annual basis in order to operate and maintain eéch alternative. The
current annual cost for quarterly analysis is estimated at $25,000, which was used as a
basis for determining the annual cost for monitoring. In addition to sampling,
maintenance of the vegetative cover will be included in the O&M costs for each
alternative. The source containment alternatives (3A, 3B, and 3C) include a cost for
removal and treatment of the contained groundwater and an additional cost was assumed

for possible cap repair work.

After the remediation work is completed, the length of the remedial
performance period was assumed, for economic comparison purposes only, to be 30 years.
This performance period was selected in accordance with guidance documents provided by
the USEPA (USEPA, April 1985). During this period, the O&M costs were assumed to
change after 5 years. After 5 years, it is possible that the source removal alternatives
will no longer require quarterly .analysis, and may only require maintenance of the
vegetative cover. For the source containment alternatives, it was assumed that the
quarterly analysis could be reduced to a yearly analysis after 5 years; and that the
contained groundwater will have been removed and disposed of. Table 8 presents the
estimates of the O&M costs for the first 5 years and the next 25 years.

Present worth costs for each alternative allow comparison between
alternatives on the basis of a single cost figure. This number represents the amount of
money that, if invested in 1987 and disbursed as needed, should be sufficient to cover all

costs associated with the remedial alternative over a remediation period of 30 years.

As shown in Table 8, Alternative 2A has the greatest present worth value
of $15,123,000. Alternatives 2B and 2C are the second highest and third highest,
respectively, while present worth costs for Alternatives 3A, 3B, and 3C are approximately
equal. Because of the high costs, long processing time, material handling (i.e., fiber drum
loading) requirements, and uncertain commercial incinerator capacity problems associated
with Alternative 2A, it will not be considered further in the detailed analysis of the

alternatives.
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4.2 TECHNICAL FEASIBILITY EVALUATION

Table 9 presents a summary of the technical feasibility evaluation of each
alternative. Only Alternatives 2B, 2C, 3A, 3B, and 3C will be carried through the
technical feasibility evaluations because these alternatives, based on the screening matrix
of Table 8, are the only ones that appear to provide satisfactory control of the site
contaminants that are cost-effective.

Based on the subjective evaluation of technical feasibility presented in
Table 9, no clear technical superiority between the alternatives could be determined.
However, some strengths and weaknesses of the alternatives can be summarized as

follows:

o Alternative 2B - The time to implement this alternative is 1 to 1.5 years
longer than all the other alternatives because, due to air emission
standards which must be met, only a limited amount of waste can be
incinerated per day. This increases the length of time for potential
exposure of both workers and neighboring facilities and communities. The
potential for operation problems with the incinerator could also increase
the length of time to implement. This alternative would also require the
highest level of protection for workers over the longest time. A major
advantage of this alternative is that the waste would be removed and
destroyed.

o Alternative 2C - Drawbacks of this alternative are similar to those
described for Alternative 2B. Because Alternative 2C could be
implemented about one year earlier than Alternative 2B, the length of
time for potential exposure to workers and neighboring facilities and
communities would be shortened, in comparison to Alternative 2B.
However, the waste materials would not be destroyed as they would in
Alternative 2B. There is also the possibility of exposure and off-site
contamination during waste hauling if an accident would occur. A major
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advantage of this alternative is that the wastes would be removed from

the site.

o Alternatives 3A and 3B - These alternatives are very similar in their
advantages and disadvantages. They would both effectively contain
contaminants within the site when completed. There is a low potential
for worker exposure to BHC while working in the creek bed, and there is
the potential that sediments will be agitated and transported downstream
dui'ing installation of the barrier structures. A potential problem during
construction could be the connection between the FML barrier and the
slurry wall. A potential problem associated with Alternative 3A is that
the permanent sheet piling depth of embedment may require penetration
of the clay aquitard. Both Alternatives 3A and 3B would require long-
term monitoring to demonstrate that the contaminants are being

contained.

o Alternative 3C - This alternative would require the most extensive
permitting effort of the source containment alternatives because it has
the greatest effect on the existing creek bed. However, the wastes would
be effectively contained, and this alternative probably represents the
most easily constructed source containment alternative. There is a low
potential for worker exposure during the relocation of sediments and a
low potential for contaminant migration during the cap subbase
preparation and initial backfilling of the existing creek bed. This
alternative would require long-term monitoring.

4.3 ENVIRONMENTAL AND PUBLIC HEALTH CONCERNS
Beneficial and adverse environmental effects of each alternative are

summarized in Table 10. The environmental resources expected to be affected by the site

remediation are the aquatic resource of Cayuga Creek and local air quality.
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Table 11 presents a summary of the public health risks associated with
candidate remedial actions. Each alternative was evaluated with respect to its ability to
control potential exposures identified for the existing site conditions. In addition,

potential impacts associated with construction of each alternative were considered.

In general, all the alternatives effectively mitigate risks associated with
the no-action alternative, including direct contact, airborne exposures, and waterborne
exposures. The following discussions summarize potential short-term adverse impacts
associated with the construction phase, which are primarily related to surface runoff and
airborne transport of contaminants. Additional details of analyses performed are included
in Section 2 of Appendix B.

4.3.1 SURFACE RUNOFF

During the construction phase of the alternatives involved with
excavation of contaminated material (2B and 2C), surface runoff impacts are expected to
increase by a factor of 35, due to exposure of uncovered contaminated materials. During
the period of construction, input of contaminants to Cayuga Creek may produce average
water concentrations of BHC which exceed federal and state criteria for the protection of
human health and aquatic life.

Source containment Alternatives 3A, 3B, and 3C are expected during the
construction phase to reduce surface runoff impacts below those for the no action
alternative. This reduction is anticipated because a subbase material would be placed
over the site surface prior to construction of a cap. This interim cover should limit
erosion of site soils. After construction, all proposed remedial actions are expected to
essentially eliminate site-related contaminant loading of BHC to the Cayuga Creek.

4.3.2 AIRBORNE TRANSPORT

For alternatives involving excavation of contaminated material (2B and
2C), potential airborne transport of contaminants is expected to increase relative to
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existing site conditions, because contaminated material would be exposed to volatilization
and wind erosion. Airborne impaets may increase during excavation by up to three orders
of magnitude relative to the existing site conditions (upper limit volatilization rates for
the no action and excavation alternatives are similar). These increased impacts would be
expected for the duration of excavation. Although no risk from airborne exposure can be
quantified due to the lack of toxicological data for airborne exposure, this exposure may
be significant for residents at or near the site.

" For those alternatives involving on-site containment (3'A, 3B, and 30C),
airborne. impacts during construction are expected to be lower than those for the
no action alternative, because the interim cover placed during construction will limit
volatilization and wind erosion. All proposed remedial actions, when implemented, are
expected to essentially eliminate off-site airborne contaminant transport.

4.4 ECONOMIC EVALUATION

Detailed cost estimates for Alternatives 2B, 2C, 3A, 3B, and 3C are
summarized in Table 12. These estimates were prepared using standard cost estimating
techniques and sources, including published cost estimating references (Means, 1986),
vendor quotes, and engineering experience.

From Table 12, Alternative 3A has the lowest estimated capital cost at
$429,000 and Alternatives 2B and 2C have the highest capital cost at $8,941,000 and
$3,259,000, respectively. Alternatives 3B and 3C capital costs are estimated to be
$472,000 and $534,000, respectively. Detailed cost estimates for the construction costs
are inecluded in Appendix C.

Estimated annual O&M costs, as shown in Table 12, were somewhat
different for the source removal and source containment alternatives. Source removal
O&M costs consist of monitoring at $25,000 per year for 5 years on a quarterly basis after
the remediation has been completed in order to demonstrate that remediation was
successful. After the initial 5-year period, monitoring was assumed unnecessary. Other
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O&M costs consists of vegetative cover maintenance and caps repair at $3,000 per year
for the remedial performance period of the source removal alternatives, which was

assumed to be 30 years.

The estimated annual O&M costs associated with the source containment
alternatives are somewhat higher than costs for the source removal options. It was
assumed that monitoring would be done on a quarterly basis for the first 5 years at
$25,000 and then reduced to an annual basis at $7,000 per year for the next 25 years.
Other O&M costs associated with the source containment alternatives include removal
and disposal of groundwater collected in the toe drain sump at an estimated cost of $5,000
per year (for the first 5 years and then it is assumed that the groundwater will have been
removed). Vegetative cover maintenance was estimated at $2,000 per year, and an
allowance was made for cap repair of $1,000 per year. The cap repair cost was assumed
as a contingeney for potential repair due to erosion of the topsoil. Site security costs,
estimated at $2,000 per year, include fence repair costs and labor for weekly site

inspections.

Major cost differences between the alternatives are the larger capital
costs associated the source removal alternatives, when compared to the source
containment alternatives. The O&M present worth values for the source removal
alternatives are only about $77,000 less than the present worth values for the source
containment alternatives, which are relatively insignificant when compared to differences
in the capital cost and total alternative present worth costs, as shown in Table 12.

5.0 SUMMARY COMPARISON OF ALTERNATIVES

Table 13 presents an overall summary of the source control alternatives
for the site. For the purposes of comparison, the no action alternative has been ineluded
to show that it is generally unacceptable. From Table 13, all of the alternatives listed
(other than the no action alternative) appear to effectively control the contamination

source within the site.
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From a public health and an environmental impact viewpoint, Alternatives
2B and 2C appear to have the greatest potential for adverse effects on both public health
and the environment, because of the off-site migration potential during the excavation
and removal of the wastes and fill from the site. The containment alternatives (3A, 3B,
and 3C) appear to be approximately equal in their potential for adverse effects on public
health. However, Alternative 3C seems to have the greatest effect on the local
environment due to the disturbance of the existing creek bed and new stream channel

construction.

Based on the economic comparison criteria, Alternatives 2B and 2C have
a much greater cost associated with them than do the source containment alternatives,
which are roughly equal in cost. Total capital costs for all the containment alternatives
are estimated at less than $600,000.

From a technical effectiveness standpoint, Alternatives 2B, 2C, 3B, and
3C appear to be the most effective. There is a possibility that the permanent sheet pile
included in Alternative 3A would have to penetrate through the clay aquitard in order to
provide the necessary embedment to resist overturn. The source removal alternatives (2B
and 2C) have difficulties associated with the work necessary to complete them, which is
reflected in their higher cost. Alternative 3C appears to be the easiest to construet, but

would require the most permitting due to the degree of disturbance to Cayuga Creek.

6.0 RECOMMENDED REMEDIAL ACTION

WCC recommends that Alternative 3C (reroute creek, FML cap, toe
drain, slurry wall, monitor) be considered for preliminary and final design for remediation
of the Batrouny property portion of the Gibson site. This alternative includes rerouting
Cayuga Creek, a circumseribing slurry wall, a downgradient toe drain, a FML cap, and
monitoring. It was assumed that permitting for the rerouting of the creek can be done in
a reasonable time period (12 to 15 months) and without great expense.
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While the construction-related activities associated with Alternative 3C
would be significant, they would not directly involve the wastes within the site, as would
the source removal options (24, 2B, and 2C). Accordingly, the short-term,
construction-related potential risks from site wastes to the surrounding residential area
would be less for Alternative 3C than for any of the other alternatives.

It is further recommended that, as part of the design/permitting phase,
additional field and laboratory investigations be conducted to:

o Evaluate whether the fill material on the south and west sides of the site
and the soil along the proposed path of the new creek bed would make a
suitable soil-bentonite mix. In addition, using the shallow groundwater
from the site as a permeant, study the compatibility of the two soil-
bentonite backfill mixes with the groundwater.

o Evaluate the geotechnical properties of the soils along the proposed
location of the new creek bed, specifically for slope stability and to

evaluate if the material is suitable for use as structural fill.

o) Further evaluate the extent of the non-metallic debris indicated on
Figure 3 so the slurry wall can be installed clear of this area.

7.0 LIMITATIONS

Assumptions, conclusions, and recommendations presented in this report
are based on information and data obtained and/or collected by Olin Corporation and
consultants other than WCC, with the exception of shallow test pit excavations in the site
embankment, which were observed by WCC representatives. WCC assumes that the
information provided is accurate and that the subsurface conditions do not deviate
appreciably from those disclosed by the provided information. The assumptions,
conclusions, and recommendations are subject to confirmation and revision should further
information and data become available.



Tables



ajdweg juadijjnsuyl - °SNI
pazh[Buy 10N - VN

150 > L6°0 > L6°0 > L6°0 > LS°0 > z-0 |
6G°1 > 28°0 > 180 > 18°0 > 18°0 > ¥-2 vX
86°C > 88°0 > 88°0 > 88°0 > 88°0 > v-2 £X
LT > 08°0 > 08°0 > 6L°0 > 08°0 > V-2 X
ve's > 18°0 > 18°0 > 18°0 > 18°0 > 9- zd
02°'1 > 680 > 680 > L9°6 g 9-v £0
£8°0 > c8°0 > ¢80 > $6°0 680 > av-7 €0
690 > 69°0 > 69°0 > ¢9°0 > 69°0 > 8-9 va
£9°0 > €970 > £9°0 > £9°0 > £9°0 > 8-9 rAC|
0g°’s > 000‘P1 000°€2 000°‘P¥ 000°002 -2 A"
GL°0 > 6.0 > cL0 > 6.0 > SL°0 > V-2 |
¥L°0 > vL°0 > ¥L0 > N vL0 > 2-0 cH
8.0 > 8L°0 > 8L°0 > 8L°0 > 8.0 > 9-¥ cd
6g°0 > 6G°0 > 8L°8 2%°26 €92 v-2 1X
09°0 > 09°0 > 09°0 > 09°0 > 09°0 > a9-v ed
8.0 > 8.°0 > 8L°0 > 6661 8L°0 > V-2 €0
190 > 19°0 > 19°0 > 19°0 > 19°0 > 9-¥ vAT|
£9°0 > £9°0 > £9°0 > £9°0 > £9°0 > v-2 91
09°0 > 09°0 > 09°0 > 09°0 > 09°0 > L-9 v
19°0> 970> 19°0> L9°0> 970> 8-9 4
goH OHg-812p OHg-8swuisd OHg-8129 OHg-sydre (393)) HIGWNAN
Ndd - NOLLVYLNAONOD TVAHALNI DNIHOd
OHNITdNVS

XUVINWNS LNVNINVLNOO 'TI0S
1319V



10 >
10°0
9°L

v

-
]
v

1°0

v

i
e
DS
v ¥V Vv

Noooo

9)

)
()

(9)
()

(¥)
(€)
9)
@)

9)

To D v

[y - RN

sjnsay
98/9/9

11uiy] uopyodja(g

molag sanjep
Jo JequinN

1°¢ 11w uoi}dalap pajiodoy

10°0 :31w)| uol3oa}ap pajsoday

1°0 39 G puw® [¢°g 18 | :S)1wi] uonoajap pajioday

1°0 Y8 | PU® 19°g 19 p :5)IW]| UO{103)ap pajioday

0°1 18 | pUB ‘1°0 18 ¢ ‘10°0 18 3 S}W] UOIIOI}ap pajtoday
S°0 19 1 pUB ‘1°0 18 § ‘10°0 18 7 :SHWI U0N}D3IRPp pattoday

(9)
(s)
(¥)
(€)
(@)
(1)

(qdd) uoniq Jad syJud 5B pajsodad 81Bp UOIIBIIUIDUOD [IV
pazA[euy 10N = VN

020 98/2 2€°0 OHg-vwwed
10 98/ 81°0 OHg-92p
Al 98/2 9721 OHg-912q
1S 98/2 €01 OHg-sydie
1o > 98/2 10 > g0H 2 8-¢ 98/9-68/8 LMW
10°0 > c8/8 20°0 OHg-swwe3
100 > s8/8 10°0 OHA-8I3p
€1 $8/8 0°81 OHg-®1aq
10 > $8/6 $°9 OHg-sudw
100 > s8/01 o1 > gOH L 6-F 98/9-58/8 9-MW
100 > c8/8 ¥0°0 OHg-swwed
100 > $8/6 £0 OHg-93p
10 > c8/8 ¥l OHg-¥19q
10 $8/01 oy OHg-sude
100 > $8/01 0t > gOH 9 Ti-9 98/9-58/8 S-MW
e > S8/8 sl OHg-ewwed
1070 > $8/8 SL°0 OHA-91Pp
g1 58/8 0ot DHE-913q
82°0 s8/8 £ OHg-vude
10°0 > c8/11 s > a0H L 9-1 98/9-58/8 1I-MW
U0 ayeq AUoD U::O@EOO m@—&—:cm Jo :003 poliadg oM
pajioday Bujiduivg pajioday JaquinN 1BAJR Y] uo§IBN[eAg Bupioyuop
wnwiuipy wnwixepn pauadIg

SLI0SHHE TVOLLATIVNY
HALVMANNOYUD 40 AHVNNDNS

T HTEVL



TABLE 3

PRELIMINARY SCREENING OF GENERAL RESPONSE ACTIONS

General Response Not May Be
Action Technologies Applicable Applicable Applicable
No Action Some monitoring and analyses may
be performed. X
Containment Capping; groundwater containment
barrier walls; bulkheads, gas
barriers. X
Pumping Groundwater pumping; liquid removal;
dredging.
On-Site X
Off-Site X
Collection Sedimentation basins; French drains;
gas vents; gas collection systems. X
Diversion Grading; dikes and berms; stream
: diversion ditches; trenches; terraces
and benches; ehutes and downpipes;
levees; seepage basins. X
Complete Removal Tanks; drums; soils; sediments;
liquid wastes; contaminated
structures; sewers and water pipes. X
Partial Removal Tanks; drums; soils; sediments;
liquid wastes. X
On-Site Treatment Incineration; solidification; land
treatment; biological, chemical,
and physical treatment. X
In-Situ Treatment Permeable treatment beds; bio-
reclamation; soil flushing;
neutralization; land farming. X
Storage Temporary storage structures. X
On-Site Disposal Landfills; land application. X
Off-Site Disposal Landfills; surface impoundments;
land application. X



TABLE 3
(Continued)

General Response Not May Be
Action Technologies Applicable  Applicable  Applicable

Alternative Drink- Cisterns; aboveground tanks;
ing Water Supply deeper or upgradient wells;
municipal water system; re-
location of intake structure;
individual treatment devices. X

Relocation of Relocate residents temporarily
Receptors or permanently. X



TABLE 4
SUMMARY OF POTENTIALLY FEASIBLE TECHNOLOGIES

Remedial Technology Category Feasible Technology
Surface Water Controls CappingA
Surface Water Diversion and Collection
Air Pollution Controls Capping
Leachate and Groundwater Controls Capping

Subsurface Barriers
Subsurface Drains

Excavation and Removal of Waste
and Soil Excavation and Removal

Removal/Containment of

Contaminated Sediments Mechanical Excavation
Direct Waste Treatment Incineration
On-Site and Off-Site Disposal Landfill

On-Site Containment
Off-Site Water Treatment

In-Situ Treatment Bioreclamation
Chemical/Physical Treatment
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TABLE 6

SUMMARY OF MOST FEASIBLE TECHNOLOGIES

Capping
(1C) FML (Flexible Membrane Liner)

Containment Barriers

(2B)  Soil-Bentonite Slurry Wall

(2F) FML Barriers (with structural support from steel sheet piling and/or
concrete retaining walls)

Surface Water Controls

(3A)  Capping
(3B)  Dikes and Berms
(3C)  Stream Rerouting

Excavation/Removal of Waste and Soil

(4A)  Excavation

Thermal Destruction

(TA)  Off-Site Commerical Hazardous Waste Incinerator
(7D)  Circulating Bed Combustor (Dedicated Off-Site)

Off-Site Disposal

(8A) Commercial Hazardous Waste Landfill
(8B) Off-Site Water Treatment



Alternative Number

TABLE 7

SYNTHESIS OF REMEDIAL ALTERNATIVES

Description

2A

2B

JA

3B

3C

No Action - Monitor Only

SOURCE REMOVAL ACTIONS

Excavate, Incinerate at Commercial H.W. Facility, Backfill
Monitor

Excavate, Incinerate in dedicated facility of f-site, Backfill,
Monitor

Excavate, Landfill, Backfill, Monitor

SOURCE CONTAINMENT ACTIONS

Permanent Sheet Piling, FML Barrier/Cap, Downgradient Toe
Drain, Slurry Wall, Monitor

Concrete Retaining Wall, FML Barrier/Cap, Downgradient Toe
Drain, Slurry Wall, Cap, Monitor

Reroute Creek, FML Cap, Downgradient Toe Drain, Circum-
seribing Slurry Wall, Monitor



2A

2B

2C

3A

3B

3C

]

PRELIMINARY ALTERNATIVE SCREENING MATRIX

Alternative Description
No Action, Monitor Only

Excavate, Incinerate at
Commercial Facility,
Backfill, Monitor

Excavate, Dedicated
Incineration Off-Site,
Backfill, Monitor

Excavate, Landfill/
Backfill, Monitor

Permanent Sheet Pile,
Clay, FML Barrier, Down-~
gradient Toe Drain, Slurry
Wall, FML Cap, Monitor

Concrete Retaining Wall,
FML Barrier/Cap, Down~
gradient Toe Drain, Slurry
Wall, Monitor

Reroute Creek, Circum-
seribing Slurry Wall, FML
Cap, Downgradient Toe
Drain, Monitor

TABLE 8

Environmental/Public Health Factors ital

No control effected over contaminant -
sources. Localized environmental
degradation may continue unabated

Most effective in controlling sources 15,000
of contamination by removal

Potential risk to public health during
excavation and removal

Same as Alternative 2A 10,000
Same as Alternative 2A 4,000
Should effectively control 500

contaminant sources by minimizing
airborne and waterborne pathways.
Low potential for public health
during construction.

Same as Alternative JA 550

Should effectively control 800
contaminant source by minimizing

airborne pathway. Most effective

in controlling waterborne pathway

via relocation. Lowest potential

for public health risk during

construction.

Cost Factors ($1,000's)
Annual Ok M

25 for 30 yr

28 for 5 yr
3 for 25 yr

28 for 5 yr
3 for 25 yr

28 for 5 yr
3 for 25 yr

33 for 5 yr
10 for 25 yr

33 for 5 yr
10 for 25 yr

33 for 3 yrs
10 for 25 yrs

Present worth values were determined using a 10% discounted rate of return and standard

present worth muitipliers.

Present Worth®

236

15,123

10,123

4,123

682
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Alternative

1A - No Action

2B ~ Excavate, Off-site
Incineration

2C - Excavate, Off-site
Landfill, Backfill

3A - Permanent Sheet
Pile, FML Barrier/
Cap, Slurry Wall

3B - Retaining Wall,
FML Barrier/Cap,
Slurry Wall

3C - Reroute Creek,
Cireumseribing
Slurry Wall/FML Cap

TABLE 10

SUMMARY OF ENVIRONMENTAL FACTORS

Beneficial Impacts

o Minimizes disturbance to
site, Cayuga Creek

o Removes source of
contamination (long-term)

o Reduce or eliminate long-
term contaminant loadings
to air or water

o Removes source of
contamination (long-term)

o Reduce or eliminate long-
term contaminant loadings
to air or water

o Controls airborne and
waterborne migration of
of contaminants (long-term)
o Construction activities not
expected to generate
significant airborne releases

o Controls airborne and
waterborne migration of
of contaminants (long-term)
o Construction activities not
expected to generate
significant airborne releases

o Creek rerouted away from
potentially contaminated area

o Controls airborne and water-
borne migration of contami-
nants (long-term)

o Construction activities have
minimum opportunity to
increase contaminant loading
to creek.

o Construction activities not
expected to generate signif-
icant airborne releases.

Adverse Impacts

o

Does not control potential
loadings of contaminants
to Cayuga Creek and air in
vicinity of site. Surface
water loadings may exceed
NYSDEC criteria for
protection of aquatie life.

Construction activities
may produce significant
releases of contaminants
to surface water and air
for 1 year or more.

Construction activities
may produce significant
releases of contaminants
to surface water and air
for up to 1 year.

Construction activities
in ereek affect
aquatic resources

Construction activities
in ereek affect
aquatic resources

Major disturbance of
of the creek and
associated aquatie
resources



Alternative

TABLE 11

PUBLIC HEALTH EVALUATION OF ALTERNATIVES

Long-Term Risk

1 - No Action

2B, 2C

34, 3B, 3C

o Direct Contact - significant
potential exposures if waste
is disturbed.

o Airborne - significant potential
exposures under "worst case"
seenario.

o Surface Water - projected "worst

case" concentrations exceed
criteria for drinking water;
however, there is no expected

ingestion of Cayuga Creek water.

o Groundwater - exposure assumed
insignificant.

o Direct Contact - virtually
eliminated.

o Airborne contaminant
migration virtually
eliminated

o Contaminant migration to
surface water virtually
eliminated.

o Groundwater exposure assumed
insignificant.

o Direet Contact - virtually
eliminated. ‘

o Airborne contaminant
migration virtually
eliminated.

o Contaminant migration to
surface water virtually
eliminated.

o Groundwater exposure assumed
insignificant.

Short-Term

(Construction) Risks)

Not Applicable

Airborne exposures expected
to be greater than for No
Action alternative during
construction.

Surface water contamination
is expected to be greater

than for No Action Alternative
during construction.

Airborne exposures expected
to be less than for No-Action
Alternative.

Surface water contamination
expected to be less than for
No-Action Alternative.



TABLE 12
DETAILED COST ESTIMATE SUMMARY

Alternative
2B 2C 3A 3B 3C
Excavate Excavate Sheet Pile, FML Conerete Retaining Wall Reroute Creek, FML Cap/
Incinerate Landfill, Barrier/Cap, Toe Drain FML Barrier/Cap, Toe Barrier, Toe Drain
Item Backfill Backfill Slurry Wall, Cap Drain, Slurry Wall, Cap Slurry Wall
CAPITAL COSTS
1. Site Preparation $ 32,000 $ 11,000 $ 4,000 $ 4,000 $ 6,000
2. Removal & Disposal $7,414,000 $2,178,000 ———— ———— ———
3. Dewater ———— $ 125,000 ——— ——— $ 3,000
4. Backfill $ 145,000 $ 145,000 ——— ——— $ 55,000
5. Permanent Sheet i
Piling —— ———— $ 54,000 ——— ——
6. Retaining Wall ———— —— ——— $ 98,000 ——
7. Stream Relocation ———— -——— -——— —— $ 30,000
8. Slurry Wall ———— ——— $ 46,000 $ 46,000 $ 68,000
9. Cap ——— ——— $122,000 $122,000 $130,000
10. Security Fence ———— ———— $ 7,000 $ 7,000 $ 7,000
TOTAL CONSTRUCTION $7,591,000 $2,459,000 $233,000 $2717,000 $299,000
COST
Engineering $ 250,000 $ 250,000 $ 70,000 $ 70,000 $ 60,000
Legal/Fiscal $ 250,000 $ 200,000 $ 50,000 $ 50,000 $100,000
Contingency $ 750,000 $ 250,000 $ 50,000 $ 50,000 $ 50,000
Health & Safety $ 100,000 $ 100,000 $ 25,000 $ 25,000 $ 25,000
TOTAL CAPITAL COST  $8,941,000 $3,259,000 $429,000 $472,000 $534,000
ANNUAL OPERATION & MAINTENANCE COSTS
A.  First Five Years
1. Monitoring $ 25,000 $ 25,000 $ 25,000 $ 25,000 $ 25,000
2. Vegetative Cover $ 2,000 $ 2,000 $ 2,000 $ 2,000 $ 2,000
Maintenance
3. Cap Repair $ 1,000 $ 1,000 $ 1,000 $ 1,000 $ 1,000
4. Sump Pumping and $ 0 $ 0 $ 5,000 $ 5,000 $ 5,000
5. Site Security $ 0 $ 0 $ 2,000 $ 2,000 $ 2,000
FIVE YEAR SUBTOTAL $ 28,000 $ 28,000 $ 35,000 $ 35,000 $ 35,000
B. Next Five Years
1. Sampling $ 0 $ 0 $ 7,000 $ 7,000 $ 7,000
2. Vegetative Cover $ 2,000 $ 2,000 $ 2,000 $ 2,000 $ 2,000
Maintenance
3. Cap Repair $ 1,000 $ 1,000 $ 1,000 $ 1,000 $ 1,000
4. Security $ 9 $ 0 $ 2,000 $ 2,000 $ 2,000
25 YEAR SUBTOTAL $ 3,000 $ 3,000 $ 12,000 $ 12,000 $ 12,000

TOTAL O&M PRESENT )

WORTH $ 123,000 $ 123,000 $200,000 $200,000 $200,000
TOTAL ALTERNATIVE

PRESENT WORTH $9,064,000 $3,382,000 $629,000 $672,000 $734,000



TABLE 13

SOURCE CONTROL ALTERNATIVES COMPARISON SUMMARY

Cost ($1,000)
Annual Present Public Health
Alternative Capital O&M Worth Concerns
1 No Action — 25 for 236 Continued exposure
Monitor Only 30 yr via air, surface
water and direct
contact
2B Excavate, 8,941 28 for 9,064 Possible exposure
Dedicated 5yr to BHC/HCB from
Incineration 3 for airborne dust
Off-Site, 25 yr particles
Backfill, inereased during
Monitor construction
2C Excavate, 3,259 28 for 3,382 Same as
Landfill Syr Alternative 2B
Backfill 3 for
Monitor
JA Permanent 429 35 for 629 Low potential for
Sheet Pile, 5yr exposure to BHC/
FML Barrier/ 12 for HCB from airborne
Cap, Toe Drain, 25 yr dust particles
Slurry Wall,
3B Concrete Re- 472 35 for 872 Same as
taining Wall, S5yr Alternative JA
FML Barrier/ 12 for
Cap, Toe Drain 25 yr
Slurry Wall,
Monitor
3C Reroute Creek 534 35 for 734 Same as
Circumseribing Syr Alternative 3JA
Slurry Wall, 12 for
FML Cap, Toe 25 yr

Drain, Monitor

Environmental
Concerns

Continued seepage
into creek affects
aquatic life,
continued adverse
effects on air
quality

Construction
activities may

" release contami-

nants to surface
water and air

Same as
Alternative 2B

Construction
activities in
stream bed may
release contami-~
nants to air

Same as
Alternative 3A

Construction
activities may
release contami-
nants to surface
water and air.
Disturbance of
the creek and
associated
aquatic life.

Technical

Concerns

None

Excavation of
saturated fill.
Flooding
Potential

Same as
Alternative 2B

Depth of embed-
ment may
penetrate clay
aquiciude FML
Barrier - Slurry
wall connection

Structural
stability of
retaining wall
FML Barrier -
Slurry wall
connection

Stability for
slurry wall
construction
in backfilled
stream bed

Community
Response Concerns

Unacceptable

Probably
Unacceptable

Probably
unaceceptable

Some
resistance

Some
resistance

Some
resistance



Figures
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GENERAL REMEDIAL TECHNOLOGY CATEGORY
@ c -
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i R ) "ol cE a hd cgl €3
SIT - o =
E PROBLEM 513 l2sl &8 (2s({8s|l = | & |52]{8%8
1. Surface seepage of contaminated groundwater . . . ‘
2. Contaminated site runoft . .
3. High water table resulting in contact between wastes . . m
and groundwater - ©
oL
4. Precipation infiltrating / percolating through site to . . Z3a
form leachate Annv
§. Volatilization of chemicals into air ) o o
6. Contaminated soils ® o O @ ® ®
7. On-site waste materials ' . . ‘ . ‘
8. Contaminated stream banks and sediments @ ® o @ o ®

APPLICATION OF GENERAL REMEDIAL
TECHNOLOGY CATEGORIES TO SITE PROBLEMS
GIBSON SITE
OLIN CORPORATION
NIAGARA FALLS, NEW YORK

FIGURE 7



Woodward-Clyde Consultants
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Ve T Noovos tL s .
/\/"/ d / / P~ N "I
* - +,. T"TOPSOIL~ - -
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- I\ 7 0 N NI /\
\ . -~ <\
—— = 1 L ~—Z— ——— GEOTEXTILE

1 DRAINAGE LAYER .
L j (COARSE SAND) ]

.
.
. . . . . ¢

S 04'5' SAND BEDDING . * " ", . 40 MIL HDPE FML

TOP OF ' 0.5' SAND BEDDING - & - . 7/
PREPARED T
SUBGRADE VENTING
SUBGRADE GEOTEXTILE
EXISTING (POLYPROPYLENE)
GROUND
SURFACE
TYPICAL CAP SECTION
N.T.S.
A . [N N
A 1o TN ,’\‘/‘,/\“ y
. COARSE SAND/SAND ________ FML
S tas 1 2 A
m— SUBGRADE
VENTING
TN~ GEOTEXTILE GE‘(DJ ggms
SLURRY WALL PROPYLENE)
BERM (CLAY)
ANCHOR TRENCH = SLURRY WALL

ANCHOR TRENCH DETAIL
N.T.S.

TYPICAL CAP SECTION
GIBSON SITE
OLIN CORPORATION
NIAGARA FALLS, NEW YORK

FIGURE 8
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CAYUGA CREEK
FLEXIBLE
MEMBRANE
SHEET LINER CAP
PILING ~
~— LINER TO TIE INTO CAP
2' FREEBOARD 7
\V4 ?:}
= 2 BACKFILL FILL / WASTE
: /%
5.5' MAX. ;:;-— IN-PLANE COMPOSITE DRAIN
f POROUS
/4:] .~ STONE
- = REMOVE SEDIMENT
SEDIMENT / ) (REMOVE SEDIMENTS)
] ; LINER TO BE IMBEDDED A
4 { MINIMUM OF 2 FT. INTO CLAY
PERFORATED DRAIN PIPE FOR
0 COLLECTION OF FLUIDS
CLAY AQUICLUDE
S .

NOT TO SCALE

NOTES: DEPTH OF EMBEDMENT (D) OF SHEET PILING IS
DEPENDENT UPON SOIL CONDITIONS AND
BACKFILL PROPERTIES

CONCEPTUAL DESIGN OF
PERMANENT SHEET PILING
GIBSON SITE
OLIN CORPORATION
NIAGARA FALLS, NEW YORK

FIGURE 9A
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CAYUGA CREEK

FLEXIBLE
MEMBRANE "
TEMPORARY SHEET LINER
PILING ’> 3
LINER TO TIE INTO CAP
. 2’ FREEBOARD
1
Fi
HOL BACKFILL LL /WASTE
5.5' MAX. 5.5
l ~ IN-PLANE COMPOSITE DRAIN
J J_ RETAINING
L ———— —4  WALL N — — — —
SEDIMENT (REMOVE SEDIMENTS)
1 T
3 MIN. DRAIN PIPE
D 1 r— (SEE DETAIL
BELOW)
J | CLAY AQUICLUDE

NOTES: DEPTH OF EMBEDMENT (D) OF SHEET PILING IS
DEPENDENT UPON SOIL CONDITIONS AND
BACKFILL PROPERTIES

FINAL DESIGN OF RETAINING WALL IS DEPEND-

ENT UPON SOIL CONDITIONS AND BACKFILL
PROPERTIES

FLEXIBLE MEMBRANE LIN‘ED

TO BE EMBEDDED A MIMIMUM

NOT TO SCALE

IN-PLANE COMPOSITE DRAIN

PERFORATED DRAIN PIPE
FOR COLLECTION OF FLUIDS

OF 2 FT. INTO CLAY

CONCEPTUAL DESIGN OF
CONCRETE RETAINING WALL
GiBSON SITE
OLIN CORPORATION
NIAGARA FALLS, NEW YORK

FIGURE 9B
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EXISTING CREEK FILLED
IN WITH EXCAVATED SOIL
FROM RELOCATED CREEK

SLURRY WALL/BERM
FINAL GRADE /
Y A CAP
o\ Y / "X EXISTING
\\ _GRADE
\ FILL/ WASTE
\ §\3TREAM SEDIMENTS REMOVED
\ _ FOR PLACING OF
o) COMPACTED FILL
-t EW vz 7577

POROUS STONE

AQUICLUDE
PERFORATED DRAINPIPE

CONCEPTUAL DESIGN FOR SLURRY WALL
IN THE EXISTING STREAM BED
GIBSON SITE
OLIN CORPORATION
NIAGARA FALLS, NEW YORK

FIGURE 9C
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PROPERTY

|
ELEVATION RESTORED TO I
( ORIGINAL GRADE
§
I

CAYUGA ‘\
CREEK TOPSOIL

FILL / CONTAMINATED SOIL TO
BE REPLACED WITH CLEAN FiLL

\/ AQUICLUDE UPGRADIENT DRAIN / .

(ALTERNATIVE 2C ONLY)

SECTION A-A’
N.T.S.

ALTERNATIVES 2A, 2B, AND 2C TYPICAL SECTION
GIBSON SITE
OLIN CORPORATION
NIAGARA FALLS, NEW YORK

FIGURE I
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Woodward-Clyde Consultants

PROPERTY LINE

|

CAYUGA
CREEK i
RN EXISTING SLURRIY WALL
7 GRADE
/ (BACKFILL ( AND BERM
/ oG it
[ &7 - ———————— - ™~
. ~ -
| FILL / WASTE ~<
.~ -~ \
\x\ ________________________ s \
\ L
AN TOP OF AQUICLUDE .
~ SEDIMENTS SLURRY WALL_
~ F —
KREFER TO FIGURE 9A FOR

CONCEPTUAL DETAIL

SECTION Z2-Z'
N.T.S.

" ALTERNATIVE 3A TYPICAL SECTION
GIBSON SITE
OLIN CORPORATION
NIAGARA FALLS, NEW YORK

FIGURE 13
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Woodward-Clyde Consuitants
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~ ~— P

REFER TO FIGURE 9B FOR
CONCEPTUAL DETAIL

SECTION D-D'
N.T.S.

ALTERNATIVE 3B TYPICAL SECTION
GIBSON SITE
OLIN CORPORATION
NIAGARA FALLS, NEW YORK

FIGURE 15



91 34NODI4

v 102v098 . 51 o HA T 4 oowaogs
- _.|||-‘JII._ - N
9B/12/00 ey I AN S 30 A umong
SISHIT D5 WINIANOSIANT ONY SISIOO RO SUTINIONT ONHINSHOD oans
SAINVLINSNOD IAATI-aHYMAoOMm ABOIS 2 N
MHOA M3N ‘ST YHYOVYIN o
NOILYHOJHOD NITO —
31I1S NOSEID — —
R ‘9AY  QYILSIWOH
NV1d DILVINIHOS OE JAILYNHILTY n
W VORI ¥ W' . S ——— e T A T
: YHYOVIN
1 dHOD H3IMOd HMYHOW
INg HIMoL A
4// 0313 N vig .0t 1
o INIT 3NINE 150d
/,' 9 .wam<2
,/ ? L 2 ne off ax s A e o e e o O v Aow ' e e off e A a0 E\
W3LSAS NIVHQ O1 WA As
SS3D0V HO4 FTOHNVH A e,
OYHYD
A
4 - tLLLLh

aaddvo3aaorvawy [ )
EXEGER]

b

NVE 40 WO1108 TIVM AHHNS

\ A

WNVE 30 WOLLOB—7

TINNYHO 9
WY3HLS 031NOH3Y—7 o\wcw() ﬂ AN
o\w&,o 1V41N0
o 1H3IAIND
8 FOVNIVHA
zzo

avou




21 34n914

v-1026398 o SIN HAT pq penoeys

98/82/00 o 1334 Nt IVOS D0 Aq umong

SISHNTDS WINIWNOYANT (INV SIS0 SHTINIONT NI HSNOD
SLNVLINSNOD FQATI-GUHYMAOOM

MHOA M3N ‘STIV4 YHYOVIN
NOILYHOJHOD NITO
31IS NOSHID
NOILO3S WIIdAL OF IAILYNYILTY

3aMIDIN0Y

BLN

J4-4 NOILD3S

TIVM AHENTS

TIVM AHENIS — ] ~

~ d} T e e e

M33HO 031vD0713H WOH4
NOS QILVAVYOXT HLIM NI
Q3773 ¥3IHD ONILSIXT

-

a3g -
M33HO
ONUSIX3

bEEL D)

YOOAYD

Q31vd0T3d




Appendix A



Woodward-Clyde Consultants

APPENDIX A
BORING LOGS

The boring logs contained in this Appendix are located as shown on
Figure 2. These boring logs were taken from the Harding-Lawson Associates report
entitled, "Remedial Investigation, Gibson Site, Niagara Falls, New York," dated

July 31, 1986.



Harding Lawson Associates

Engineers, Geologists
& Geophysicists

8 : £ £, LOGOFBORING__A4
3 23%  off 3 €  Equipment__Hollow-Stem Auger
@ &== s®= O @ Elevation - Date _6/7/85
5.0(A) T Y AND CLAYEY
12 9.0(B) 1.0 é?I%RMIXED BROWN CLAY AND CLAYE
_ stiff, dry Fill
26 16.5 1.0 WHITE CAKE
medium dense, moist, gray below
14 12.6 1.0 4 feet
RED-BROWN SILTY CLAY (CL)
14 5.5 1.0 stiff, moist, with roots
End of Boring - 7 feet
10—
15+
g £ 2, LOGOFBORING____B2
g Qgg a_g'g % % Equipment ___Hollow-Stem Auger
= 2> FE2 O @ Elevation - Date ___7/2/85
0.9(A) V‘iﬁég BROWN SILTY GRAVELLY SAND
16 1.0(B) 0.9 (£°d loose, dry
GRAY CAKE AND LIME GRIT Ei11
medium dense, moist
25 1.0 0.9 x| loose, saturated below 4 feet
7 3.2 0.9 54 gravelly 4.5 to 5 feet
intermixed with black fill at _y_
5.5 feet
6 1.6 0.7 GRAY SILTY CLAY (CL)
stiff, saturated
8 5.7 0.8 RED-BROWN CLAY (CH)
10— stiff, saturated, with some silt
End of Boring - 10 feet
15=
LOGS OF BORINGS A4 and B2 BLATE

Pine and Tuscarora Site

Niagara Falls, New York 82

DRAWN

£8.

JOB NUMBER

17497,001.12

APPROVED

ke

DAT REVISED DATE

lo[//o( 85



Blows/foot
M WO Headspace
(ppm)

S~

=& o
ES

nN

4

38

21

10

Blows/foot
PID
Headspace
(ppm)

45

10

17

Background

,a PID
o

o
w

1.0

Sample

Elevation - Date _6/27/85

LOG OF BORING B3
Equipment Hollow-Stem Auger

o Depth (1)

le

10

LI=o<lI

10—

15

O Depth (1)
Sample

ved] - BROWN SANDY GRAVEL AND CLAY

SILTY SANDY GRAVEL
medium dense, dry
RED-BROWN CLAY Fill
very stiff, moist
GRAY CAKE
very dense, saturated X
intermixed with black fill 4.5
to 4.8 feet
BROWN AND GRAY CLAYEY SILT (ML)
medium dense, saturated
RED-BROWN CLAY (CH)
very stiff, very moist
End of Boring - 8 feet

LOG OF BORING B4
Equipment __Hollow-Stem Auger

Elevation - Date _6/27/85

medium dense, dry
WHITE CAKE

hard, moist

ED-BROWN AND GRAY CLAY
]; very stiff, moist '

GRAY CAKE AND BLACK GLASS X

Fill

1_ medium dense, saturated

RED-BROWN CLAYEY SILT (ML)
medium dense, 'saturated
RED-BROWN CLAY (CH)
very stiff, saturated
End of Boring - 7 feet

Harding Lawson Associates

Engineers. Geologists
& Geophysicists

LOGS OF BORINGS B3 and B4

Pine and Tuscarora Site _ B3
Niagara Falls, New York

ORAWN

JOB NUMBER

17497,001.12

APPROVED
i

DATE REVISED DATE

/ehqku;



3 g - £ ., LOGOFBORING BS
- < g - A
g ogg g . a g Equipment Hollow-Stem Auger
= a2 adh © @ Ejevation - Date __7/3/85
2.3(A) 5 LCLAYEY SILT
45 31(B) 0.8 dense, slightly moist )
- 5 WHITE CAKE Fill
2 0.8 very dense, moist l
i 5 obstruction at 3.9 feet
5 End of Boring - 4 feet
10
154
£ , LOGOFBORING BSA
% g Equipment Hollow-Stem Auger
© @  Elevation - Date __7/3/85
ot b
g g 3 Note: Drilled to 4 feet without
“ & == &e~ Fill
WHITE CAKE
12.3(A) dense, moist, intermixed with
31 3.6(8) 0.8 black fill § to 5.25 feet L
5 9 0.7 ORGANIC DARK GRAY SILTY CLAY (OL)
' soft, moist, with roots in
16.6(A). upper 4 inches
5 2.2(B) 0.7 sandy 8.4 to 8.7 feet
Perm. BROWN CLAY WITH SILT (CL)
8.8x10-8 / - very soft, saturated
.8x cm/sec
End of Boring - 12 feet
'E’:;:L':s"g:;:;s‘t‘:'”"‘” LOGS OF BORINGS B5 and B5A PLATE
; Pine and Tuscarora Site
& Geoenysicists Niagara Falls, New York B4
DRAWN JOB NUMBER APPROVED DAT REVISED DATE
: 17497,001. 12 By /g/;q b5




—T: 4.5
Perm.

é g 3
e& @ o=
8 2.6
2.8(A
7 1.8(B
15 7.6
2.5x10"8 cm/sec
e = T2E
5.0(A
21 4.0(B
12 4.5
- 5.3
29 3.2
1.5
Perm.

3.3x108 cm/sec

{ppm)

~—

: £, LOGOFBORING C1
2T f;;; %% Equipment ____Hollow-Stem Auger
=== O 9P Elevation - Date __7/2/85
1.3 0 T BROWN SANDY CLAYEY SILT
loose, dry, trace gravel, with
white and gray cake below 0.5
1.3 X feet Fill
RED-BROWN CLAY (CH)
1.3 5 hard, moist, blocky, with few
silt pockets
End of Boring - 7 feet
104
15—
§ £, LOGOFBORING C2
Q%E % E:' Equipment Hollow-Stem Auger
S22 © 9 Ejevation - Date __6/28/85
0 STLTY SAND AND GRAVEL
0.9 medium dense, dry, with roots
1.0 WHITE CAKE
: medium dense, moist ]
WHITE AND SPECKLED FLY AsH Fill
medium dense, layered, saturated
1.0

BROWN CLAY (CH)
stiff, saturated

End of Boring - 10 feet

Harding L.awson Associates

Engineers, Geologists
& Geophysicists

LOGS OF BORINGS C1 and C2

Pine and Tuscarora Site
Niagara Falls, New York

DRAWN

JOB NUMBER

17497,001.12

APPROVED DATE REVISED DATE

/DI//o‘/85




E g : =, LOGOFBORING c3
% -2 E%’é %oz § Equipment Hollow-Stem Auger
5.7(A) 0 GRAVELLY SILT AND SAND
10 6.0(B) 1.3 :
LT stiff, dry
¥4 WHITE CAKE WITH SOME SILT Fill
10 5.5 1.6 TH loose to medium dense, dry to
X fesie 2 feet
6 3.7 1.6 5 2 moist 2 to 3.75 feet
Ity gray and saturated below 3.75 Y
- 11.4 1.5 HHHN feet
DARK BROWN ORGANIC CLAY (OL)
soft, saturated
wood encountered at 6.2 feet
10 End of Boring - 6.2 feet
154
3 . T £, LOGOFBORING c4
E E%E c%ﬂg % %- Equipment Hollow-Stem Auger
= TS T32 O @ Elevation - Date _6/27/85
5.1(A) 0 LIGHT GRAY SILT
13 5.8(B) 1.0 medium dense, dry to 3 feet
intermixed with white cake _.
5.4(A) 0.3 to 5.8 feet Fill
15 4.8(B) %8 intermixed with black glassy
7 10.2 . = fill 2.0 to 3.8 feet
1] GRAY CLAYEY SILT (ML) ¥
10 1.0 0.8 medium dense, saturated
RED-BROWN CLAY (CH)
13 3.2 1.0 / stiff, saturated
10 End of Boring - 10 feet
15—
Harding Lawson Associates LOGS OF BORINGS C3 and C4 PLATE
Ergmeers. Geologists ) Pine and Tuscarora Site
& Geopnysicists Niagara Falls, New York 86

ORAWN JOB NUMBER APPROVED DATE REVISED CATE

17497,001.12 H 10),0/85




3 g T Z 2  Equipment Hollow-Stem Auger D1
bt 2 £ g &
- -3 ofE 8 & Elevation - Date __7/2/85
) - 0 LTGHT BROWN AND BROWN SILTY CLAY
10 2.3 1.3 stiff, moist, dry in top 6 Fill
1 16 4.4 1.2 inches
! LIGHT BROWN CLAYEY SILT (ML)
X medium dense, moist
5 LIGHT BROWN AND GRAY SANDY SILT (ML)
5 4.1 1.3 loose, saturated
6 24 1.3 RED-BROWN CLAY (CH)
2 . very stiff, moist, with fewsandy
silt pockets
22 2.4 1.3
10 BROWN SILTY CLAY (CL)
medium stiff, saturated
7 2.9 1.4 very silty with trace of sand
from 12.8 to 13.3 feet
5 3.4 1.3
15+
3 3.2 1.3
3.7 1.3 A BROWN SILTY GRAVELLY SAND (SW)
6 . . e loose to 20 feet, saturated
2 15.3 3 :
; medium dense 20 to 23 feet
13 6.2 1.2 209 .
: gravel is mainly black metamor-
phic rock
] 2 dense below 23 feet
41 2.5 ! very gravelly 23 to 23.6 feet
f 43 3.2 1.0 254 End of Boring 25.6 feet
Bedrock encountered at 25.6
feet.
30
35+
40~
Harding Lawson Associates LOG OF BORING D1 PLATE
m g*g;g;e,:jsggg"g'S’S Pine and Tuscarora Site BT
Niagara Falls, New York

ORAWN JOB NUMBER

AR (3} DaTE REVISED DaTE
Ty %y 17497,001.12 & /9//0/?35




16 4.3
16 4.1
2.7(A)
3 4.7(B)
g Y
[>~] O 5
6.7(A)
8 3.0(8)
g 4.7
7 4.3
13.6(A)
7 5.4(B)
3.0(A)
5 1.6(B)

Background

PID
{ppm)

—
[av B 4N

§round

PID
Back
{ppm

—
. .
SO

1.3

1.3

= 4, LOGOFBORING D2

% g Egquipment Hollow-Stem Auger

© 9 Elevation - Date _6/28/85
0 e

43¢

CAKE
loose, dry with roots
WHITE CAKE

ZiE
e {1

P

o
- AL
Y&

5— -l 3.7 feet

= I“DARK GRAY CLAYEY SILT (ML)

53] VINTERMIXED SANDY SILT AND WHITE
Fill

medium dense, moist 1.5 to

loose, saturated, trace sand
~-RED-BROWN CLAY (CH)
stiff, very moist
End of Boring - 6 feet
10
15—
£ , LOGOFBORING D3
‘-fé %- Equipment Hollow-Stem Auger
Q @ Elevation - Date __6/28/85
0 WHITE CAKE
loose, moist, mixed with gravel
to 0.35 feet Fill
gray and saturated below 4
< L feet
57 DARK GRAY ORGANIC CLAYEY SILT (OL)y

feet

15—

T3] LIGHT BROWN SILTY SAND (SM)
10 loose, saturated, trace clay
End of Boring - 10 feet

loose, saturated, with roots
gray and less silty 7 to 7.3

Harding Lawson Associates

Engineers, Geologists
& Geophysicists

LOGS OF BORINGS D2 and D3

Pine and Tuscarora Site
Niagara Falls, New York

PLATE

B8

DRAWN

‘b,. u’-

JOB NUMBER

17497,001.12

AEOVED DATE REVISED

DATE

10/ /85
LA



3 Y T £, LOGOFBORING D4
- < o £ 4 .
g §’§- _syé 8’ % Equ|pment Hollow-Stem Auger
= 288 235 ° 9 Elevation - Date _6/27/85
0
8.0(A) w1 BROWN TOPSOIL AND SILTY CLAY
6 5.2 1.3 ins] WHITE CAKE
: : v} : loose, moist Fill
7 6.7 1.2 - Jb saturated below 4 feet
251 DARK GRAY CLAYEY SILT (ML)
A
6 5.9 1.2 loose, saturated X
GRAY CLAY (CH)
4.5(A) stiff, saturated
3.6(B 1.1 red-brown, very stiff below 9
13 .6(B) .
10 feet .
End of Boring - 10 feet
15+
. &, LOGOFBORING DS
E g Tg. % g- Equipment ___Hollow-Stem Auger
£ oSk oSk ‘; @ Elevation - Date _7/10/85
P-. ~— O (D)
- B FLY ASH
8 0.4 0.3 loose, moist
brown clayey silt to 1.5 inches
7 0.4 0.3
v clayey 1.1 to 1.3 feet
7 0.6 0.3 5
4 83E§§ 0.4 DARK GRAY CLAYEY SILT (ML)
loose, saturated, with wood
0.4(A) fibers
5 0.4(B8) 0.4 RED-BROWN SILTY CLAY (CL)
10 soft, saturated
End of Boring - 10 feet
15+
m ’E'"""‘“-E"'I“"“M"" LOGS OF BORINGS D4 and D5 AT
i -3 chgineers. a€ologists Pine and Tuscarora Site Bg
& Geopnysicits Niagara Falls, New York
ORAWN JOB NUMBER APPROQVED DATE REVISED ATE

Gu ¥y 17497,001.12 Vg /oho/as

L* A




:_é g % i 2 Equipment Hollow-Stem Auger E1
v o= o a £
2 =35 228 8 &  Elevation u Date _6/25/85
19 0.2 0.2 05 3-Inch Paving (Asphalt)
GREEN GRAY SILTY CLAY (CL)
! stiff, dry, moist 2 to 4.7
| 10 0.3 0.2 feet
1.5(A) Y| | GREEN GRAY SANDY SILT (ML)
6 0.7(B) 0.3 S+ loose, saturated
RED-BROWN CLAY (CH)
26, 4.0 0.4 very stiff, saturated, with
trace silt
with iron nodules 8 to 9.5
26 7.2 0.4 10- feet
11 0.2 0.2 stiff 10 to 12 feet
soft below 12 feet
3 0.2 0.2
1 0.4 0.2 15+
3 0.2 0.2
WH* 1.3 0.2 o CLAYEY SANDY SILT (ML)
12 1.7 0.2 medium dense, saturated, trace
) ) gravel
35/3" 60 0.1 End of Boring - 22.75 feet
- Bedrock encountered at 22.75
! 28 feet,
30
35+
WH* - Weight of Hammer
40 -
Harding Lawson Associates LOG OF BORING E1 PLATE
m Ergé%%enrjéggsslog'sm Pine and Tuscarora Site B 1 O
Niagara Falls, New York
SRR ~SSNOVBER AFP ) DAT, REVISED DATE
T % 17497,001.12 i “2/“2 C
g O .




LOG OF BORING E2
Equipment Hollow-Stem Auger
Elevation - Date _6/27/85

1.6 ’ BROWN AND GRAY SILTY CLAY (CL)
very stiff, moist, gravelly
1.2 to 0.5 feet
v GRAY CLAYEY SILT (ML)

loose, saturated
GRAY SILTY SAND WITH CLAY (SM)

loose, saturated
RED-BROWN CLAY (CH)

very stiff, saturated

End of Boring - 8 feet

Blows/foot

Headspace

(ppm)
?rOund

PI1D
PiD
Back
{ppm

o Depth (1)
Sample

»n)
ny
n
.

N

>
w
ot
=Y

41 34 1.1

10—

15—

LOG OF BORING E3
Equipment Hollow-Stem Auger
Elevation - Date _6/26/85

LIGHT BROWN SILTY CLAY
very stiff, moist Fill
BROWN SANDY CLAY
very stiff, moist, trace
gravel
DARK BROWN SANDY SILT (ML)
medium dense, saturated
ED-BROWN CLAY (CH)
stiff, moist
End of Boring - 5.5 feet

Blows/foot
PID
Headspace
(ppm)

PID
Background
tppm)

O Depth (1t)
Sample

(V]
e
U O
- O
o O
o o

17

22(A)
15 44(B)

e
BN

O
oo

u
|

10—

15

Engineers, Geologists

& Geophysicists Pine and Tuscarora Site B1 1
Niagara Falls, New York

DRAWN 0B NUMBER AP@OVED DATE REVISED DATE

17497,001.12 lD{/u(/&s

m Marding Lawaon Associates LOGS OF BORINGS E2 and E3




g 3 = . LOGOFBORING E4
$ i g% % § Equipment ___Hollow-Stem Auger
= az— a== O &  Eevation - Date _6/26/85
18 238 o8 O DY SROWN SANDY STLT FITTL
// medium dense, dry, trace gravel
4 RED-BROWN AND GRAY SILTY CLAY (CL)
10 46 1.2 stiff, moist
GRAY-GREEN CLAYEY SILT (ML)
5 medium dense, moist
22 8.0 0.8 RED-BROWN CLAY (CH)
very stiff, moist
End of Boring - 5.5 feet
10+
154
3 . T £, LOGOFBORING ES
2 Iz _?:‘? ‘é -é"* Equipment Hollow-Stem Auger
o [~ 93 ouva 3]
= =22  Z3E& O @ Ejevation - Date __6/26/85
O ST CIGHT GRAY SILTY SAND ‘,
18 10.8 1.0 RE )
12.3(A) R medium dense, dry, trace gravel
10 9.4(B) 1.2 i1 Fill
BROWN SILTY CLAY (CL) Y
medium stiff, moist
& / DARK GRAY ORGANIC CLAYEY SILT (OL)
7 34 0.9 i loose, saturated, with roots
4 28 1.0 Wl and trace gravel
I i«' DARK GRAY CLAYEY SILT (ML)
31(A) loose, saturated
5 8.8(8) 0.8 rod sandy 9.5 to 10 feet
4 11.7 1.0 ‘ RED-BROWN CLAY WITH SOME SILT (CL)
5.2(A) / soft, saturated
2 4.6(8) 1.0 | DARK GRAY CLAYEY SANDY SILT (ML)
loose, saturated, withsmall
15 teeth
End of Boring - 14 feet
Jj Harding Lawson Associates LOGS OF BORINGS E4 AND ES5 AT
i m Engineers. Geologists . .
’ & Geophysicists Pine and Tuscarora Site B 1 2
Niagara Falls, New York
ORAWN JOB NUMBER ARPROVED DATE AEVISED DATE

17497,001.12 10/u/85




B g ¢ § S. LOGOFBORING E6
~ a =
g _3% 8T 3 g Equipment __Hollow-Stem Auger
= =£2 Td8= O 9 Elevation - Date __6/27/85
12 1.6 1.0 CLAYEY CONSTRUCTION DEBRIS AND
3 1.6 1.2 GRAVEL .
y y loose, dry to 2 feet
Fill
BROWN SILTY CLAY
4 5.9 1.4 soft, moist
43(A) RED-BROWN CLAY
5 8 OgB) 1.4 soft, saturated v
: : BROWN ORGANIC CLAY (OH) —
soft, saturated
End of Boring - 7.5 feet
154
g ) T 2 _ LOGOFBORING F2
g n%’g_ c:::"é % % Equipment Hollow-Stem Auger
@ a==  a== O @ Elevation - Date __7/1/85
s ‘i%gg Lo 0 BROWN GRAVELLY SILT |
. : : medium dense, dry Fill
13 42 1.3. X
A GRAY AND LIGHT BROWN INTERLAYERED
14.6(A) w ] SANDY SILT (ML) AND SILTY SAND (SM
6 16.3(B) 1.7 5= | fi]  loose, saturated
Z / RED-BROWN CLAY (CH) :
hard, moist, with few silt
38 13.6 1.6 A pockets
End of Boring - 8 feet
10—
15—
Harding Lawson fasociates LOGS OF BORINGS E6 AND F2
x .3 Engineers. Geologists . .
mis & Geopnysicists Pine and Tuscarora Site B 1 3
Niagara Falls, New York
DRAWN T8 NUMBER RPPAOVED GATE REVISED DATE

17497,001.12 il Iollul/85



E 3 S 2, LOGOFBORING X1
3 it L3 % § Equipment __Hollow-Stem Auger
= &F== === © @ Elevation - Date _7/3/85
2.0 1.0 0 l LIGHT BROWN AND GRAY CLAYEY SILT
loose, moist, trace gravel _.
8 2.0 1.0 1 Fill
BROWN SILTY CLAY (CL)
13 23 0.9 stiff, moist
5 —
RED-BROWN CLAY (CH)
20 3.6 1.0 é very stiff, moist
- End of Boring - 8 feet
104
15—
E g E =, LOGOFBORING X2
g cgg Q%’g % ‘é Equipment Hollow-Stem Auger
= a2 =32 O @  Ejevation - Date _7/3/85
5 4.3 1.4 0 2q CLAYEY SILT WITH SOME CAKE Filll_
‘ loose, dry
10 55 1.0 LIGHT BROWN SILTY CLAY (CL)
stiff, moist
RED-BROWN CLAY (CH)
2l 6.1 1.0 5+ very stiff, moist, with few
silt pockets
End of Boring - 6 feet
10—
15
Harding Lawson Associates LOGS OF BORINGS X1 AND X2

Engineers, Geologists
& Geophysicists

Pine and Tuscarora Site
Niagara Falls, New York

DRAWN

£8.

JOB NUMBER

17497,001.12

APPROVED

ATE REVISED OATE
/o//): /&5
!

'




g T =, LOGOFBORING X3
~ =3 [ e
_g E?,E g?é g, g Equipment ___Hollow-Stem Auger
@ &= e~ @ Elevation = Date __7/3/85
.8(A 0 ‘
10 3%83 1.2 ‘ {| GRAVELLY CLAYEY SILT
! medium dense, moist, with .,
12 3.2 1.2 l trace cake (or fly ash) '
A RED-BROWN CLAY (CH)
16 36 1.2 54 very stiff, moist
End of Boring - 6 feet
10~
154
2 g T £ , LOGOFBORING Y1
g E%E E:“.?s% CE: Equipment Hollow-Stem Auger
= = a2=0C @ Ejevation = Date _7/3/85
v 0.5(A) 0 -
14 0.5(8) 0.5 hs%go Fi11 AND FLY ASH WITH SILTY
8 0.4 0.4 medium dense, moist
1.0(A) loose below 2 feet Fill
7 0.9(8) 0.4 X saturated below 4 feet
: U5 l wood 4.5 to 4.7 feet
5 20 0.3
5.8(A
5 2.0%83 0.4 BROWN CLAYEY SILT (ML) X
loose, saturated, trace sand
10 End of Boring - 10 feet
15
Harding Lawson Associates LOGS OF BORINGS X3 AND Y1 PLaTE
Engineers. Geologists .
& Geophysicists Pine and Tuscarora Site ~ 82 4
Niagara Falls, New York
DRAWN JOB NUMBER APBROVED DATE REVISED DATE

17497,001.12 KH lo/u 5"



H g T Z . LOGOFBORING Y2
~ A - =y
g °§E c%”g % % qu“pment HO]]OW“Stem Auger
@ a2S ae= 0O @ Elevation - Date __/1/9/85
0
MIXED FLY ASH, AND
24 9.7 0.4 BROWN SILTY SAND
7 3.8 0.4 medium dense, moist Fill
¥ loose 2 to 3.5 feet
13 3.1 0.4 N -
3.1 4 wfT'i] DARK GRAY ORGANIC SILTY CLAY (OL) y|
5 . 0. ! }: soft, saturated
- End of Boring - 8 feet
10—
15
E 3 T £ _, LOGOFBORING Y3
g E%E a‘?ﬁ % % Equipment Hollow- Ayger
= o T~ =2 o v Elevation - Date 7/9/85
o fggég L 0 FLY ASH WITH BROWN SILTY CLAY
medium dense with some white
8 1.8 0.9 cake 1 to 2 feet 311
14 1.7 0.7
2 9(A DARK GRAY CLAYEY SILT (ML) ¥
-9(A) loose, saturated, with wood
6 2.8(B) 0.8 fibers
GRAY SILTY CLAY (CL)
Perm. very stiff, saturated
13.4x1078 cm/sec 10 End of Boring - 10 feet
15
Harding Lawson Assosiates LOGS OF BORINGS Y2 AND Y3 P
ngineers, Geologists .
, Pine and Tuscarora Site B
&Geoohys_c'sm Niagara Falls, New York 25
DRAWN JOB NUMBER APPROVED DATE REVISED DATE

17497,001.12 KA /qlzz/as




g - £ £, LOGOFBORING Y4
~ =3 - £ A
i .23 -TE © § Equipment -__Hollow-Stem Auger
= RN 82 O 9 Ejevation - Date __7/9/85
0
1.1 0.8 FLY ASH
loose, moist, with some white
5 0.8 0.7 cake 1 to 2 feet Fill
7.8(A) X
2 7.3(8B) 0.8 4 DARK GRAY ORGANIC CLAYEY SILT (OL)
SHi loose, saturated
e End of Boring - 6 feet
10—
15+
’ £ , LOGOFBORING YS
| % % Equipment __Hollow-Stem Auger
Q @ Eglevation - Date __7/9/85 _
) =
O =rown cLAveY siLT FiTly
loose, dry
(refusal encountered at 0.75
! feet) .
End of Boring - 0.75 feet
5—
10—
15
';"*N'-g"l"“m' LOGS OF BORINGS Y4 AND Y5 PLATE
nqineers, Geologists .
& Geophysici Pine and Tuscarora Site
SoPTySIasE Niagara Falls, New York 826
AWN ER A ATE REVISED DATE
> 17497,001. 12 i@%{w jolnfs

!



g £ £, LOGOFBORING YSA
~ Q [ el
3 2% ST S § Equipment Hollow-Stem Auger
= &= 8= © 9 Elevation - Date _7/9/85
0
| DARK BROWN TOPSOIL AND FLY
7 1.7 0.9 % ASH i
RED-BROWN AND BROWN CLAY (CH)
very stiff, moist
End of Boring - 2 feet
5—
10+
15=
MONITORING WELL *  _ . i
DETAIL R g Z , LOGOFBORING MW
g agg Q}:;,E ‘«é g Equipment ___Hollow-Stem Auger
a a2 32 O @ Elevation - Date __7/5/85
O_ _

BROWN AND GRAY SILTY CLAY (CL)

iie—10" Dia. borehole saturated below 3.5 feet

——2" Dja. wellscreen

. A A # BROWN SILTY SAND (SM)
ns loose, saturated, with trace
O.S(A) 5— 1 ' C'lay
17 0.7(B) 0.6 "W//1 RED-BROWN SILTY CLAY (CL)

very stiff, moist
End of Boring - 6.5 feet

Note: Augered without sampling
- to 4.5 feet. C(Classifica-

10 .

tion based on auger

cuttings and nearby

boring(s).
15—
* For Detail refer to plate 12
Harding Lawaon Associates LOGS OF BORINGS Y5A AND MW1 ™~
HL A Bttt Pine and Tuscarora Site 827
Niagara Falls, New York

DRAWN JOB NUMBER APPROVED DATE REVISED OATE
17497,001.12 G4 Iofiofes_ M 7/22)80




e
0.3
»
MONITORING WELL
DETAIL
i o8

. .‘--10" Dia. borehole

_____ 13 0.4
0.5(A)
9 0.5(8)

----------- 4 0-7

2" Dia. wellscreen

For Detail refer to Plate 12

?rbund

PID
Back
(ppm

0.5

ground

(ppm

PID
Back

0.4

0.5
0.4

LOG OF BORING MWs5
Equipment Hollow=-Stem Auger
Elevation - Date __7/8/85

o Depth (1)
Sample

Zi‘ BROWN SANDY CLAYEY SILT
ii\ with trace gravel
i i Fill
‘ refusal (concrete) encountered
x| at 5.2 fest '
5 End of Boring - 5.2 feet —
Note: Augered without sampling.
Classification based on
auger cuttings.
10
15+

LOG OF BORING MWSA

Equipment Hollow-Stem Auger
Elevation - Date __//8/85

O Depth (1)
Sample

77 BROWN SANDY CLAY AND SILT WITH

/2| CONSTRUCTION DEBRIS

%

¢'t Fill

; concrete 5.5 to 5.7 feet

7

7

P| DARK GRAY CLAYEY SILT (ML) L

loose, saturated, with wood

fibers
brown and gray below 10 feet
End of Boring 11.2 feet

Note: Augered without sampling
to 5 feet. C1assif1cat‘io$
based on auger cuttings

15— and nearby boring(s).

LOGS OF BORINGS MW5 AND MWSA ™

HardingLawson Associates
is .3 E . . .
i & Ceoomyscs 2 Pine and Tuscarora Site B 30
Niagara Falls, New York
ORAWN . JOB NUMBER RPPROVED DATE EINE) THE
17497,001.12 ;g’ﬁ ID;!“{/éE ,/%/ Z, ;x«l%




MONTTORING WELL ¥

g ¢ E Z 4, LOGOFBORING MWé
T - £ £ 3 .
i aévi og"g 8_ % EqL“pment HO]]OW'Stem Auger
= 22 =8> o« Elevation - Date _7/10/85
0 .
BROWN CLAYEY SILT WITH CONCRETE,
GRAVEL, AND PARTIALLY CEMENTED
FLY ASH
..... ¥
a—10" Dia. borehole = Fil]
— 2" Dia. wellscreen g
_ r] DARK GRAY CLAYEY SILT (ML) x
0.5(A) s *’T loose, saturated
4 0' 4(8) 0.3 J-RED-BROHN SILTY CLAY (CL)
. : 104372734 soft, saturated
End of Boring - 10.5 feet
Note: Augered without sampling
to 8 feet. Classification
. based on auger cuttings
154 and nearby boring(s).
MONITORING WELL *
DETAIL
g . LOG OF BORING MW7
% g‘ Equipment Hollow-Stem Auger
Q w Elevation - Date __7/8/85
0 LIGHT BROWN AND GRAY CLAYEY SILT
with trace gravel .
: Fill
1 " Dia. borehole
{+—10" Dia v BROWN SILTY CLAY (CL)
#—2" Dia. wellscreen
; 5— / JRED-BRONN CLAY (CH)
_Z End of Boring - 7.8 feet
Note: Augered without sampling.
10— Classification based on
auger cuttings.
15
*
For Detail refer to plate 12
Harding Lawson Associates LOGS OF BORINGS MW6 AND MW7 PLATE
Engineers, Geologists . - . -
& Geophysicists Pine and Tuscarora Site B3 1
Niagara Falls, New York

ORAWN M A 1SED AT
17497,001.12 i /(}/15:75"5 Al /2%



Appendix B



Woodward-Clyde Consultants

APPENDIX B
RISK ASSESSMENT
ASSESSMENT OF POTENTIAL RISK FOR NO ACTION ALTERNATIVE
INTRODUCTION

The assessment of potential risk for the no action alternative considers
the potential pathways of site contaminants in the environment, as well as the
physical/chemical and toxicological properties of the contaminants. The contaminants
considered in this assessment are hexachlorobenzene (HCB), and the various isomers of
benzene hexachloride (BHC), also known as hexachlorocyclohexane, which represent the
major contaminants known to be present at the site. Only BHC has been detected in
environmental samples collected from the site to date. The HCB wastes are suspected to
be contained in drums in the eastern portion of the site. '

CONTAMINANT PATHWAYS

Figure B-1 illustrates the major potential pathways for contaminants at
the site, ineluding sources, pathways, and potential receptors. The primary sources of
contaminants are wastes deposited at the site and contaminated soils. Four general
exposure routes are considered:

Direct contact;
Airborne;
Surface water; and

o O O ©

Groundwater.
Direct contact with soils is expected to be limited to residents or visitors to the site.
Airborne exposure may occur through volatilization of contaminants or by

airborne transport of contaminated soil or waste particulates (fugitive dust). Potential
airborne exposures could impact nearby residents.
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Surface water exposures may occur from transport of contaminated
particulates in surface runoff from the site into Cayuga Creek. Seepage of groundwater
may also carry contaminants to the Creek. Because Cayuga Creek discharges to the
Niagara River, affected populations could potentially include aquatic resources in Cayuga
Creek or the Niagara River. There is also the potential for exposure to people contacting
these water bodies or by ingesting water and/or aquatic biota.

The only known potential route of exposure to groundwater contaminants
is via seepage of shallow groundwater to Cayuga Creek. Based upon results of
geotechnical testing performed during the RI, the clay layer beneath the site is believed
to form an aquiclude that prevents migration of contaminants to deeper water-bearing
zones.

CONTAMINANT PROPERTIES

This section summarizes the physical/chemical and toxieological
properties of site contaminants. Physical/chemical properties are discussed in relation to
potential environmental transport routes. Toxicological properties are discussed to
identify known and suspected hazards associated with these contaminants.

BENZENE HEXACHLORIDE

Table B-1 illustrates the major physical properties of BHC, which is a
mixture of as several different isomers. The most studied isomer is the gamma isomer,
commonly known as the pesticide lindane. Because it has been extensively studied, data
on lindane as presented for comparison to the alpha and beta isomers.

ENVIRONMENTAL FATE

All isomers of BHC have similar chemical and physical properties and
therefore behave in a similar way in the environment. The two main properties that affect
the fate of BHC in the environment are its very low solubility and vapor pressure, which
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reduce the possibility of transport via water or volatilization. These factors, combined
with a high oil/water partition coefficient, result in BHC's affinity for soil particles. BHC
present in soil will tend to remain adhered to soil particles. BHC present in surface or
groundwater will tend to be adsorbed onto sediment and suspended particulates.
Transport in air would be primarily via dust particles, although volatilization of BHC from
soils has been reported.

BHC is degraded in the environment primarily through biotransformation
and biodegradation. However, quantitative data on these processes and others, such as
photolysis, oxidation, and hydrolysis are limited. Most degradation studies were
performed on lindane, but may be representative of the degradation of the alpha and beta
isomers. Many studies have suggested that lindane will first degrade to beta-BHC, thus -
accounting for its quicker apparent loss in laboratory studies. Overall, data are lackmg to
establish a half-life for any degradation process or conditions that may effect
degradation.

TOXICITY

The gamma isomer of BHC (lindane) is used as a pesticide in seed
treatment, wood preservation, and various pharmaceutical preparations. The majority of
toxicological research has been limited to the gamma isomer because of its extensive use
as a pesticide.

Lindane exposure can be via inhalation, ingestion, or dermal absorption.
The lethal dose for adult humans appears to be approximately 100 mg/kg body weight.
Below the lethal dose, nervous system effects include seizure and uncontrollable eye
movements. The effects of sub-lethal dose appear to be reversible within one year after
exposure. Laboratory studies have shown that lindane affects white blood cell production
and cell growth.

Short-term acute effects consist mostly of nervous system aberrations.
The minimum dose to see acute effects vary widely between species. Because of its
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relatively high solubility and rapid adsorption, a very narrow range is observed between
the minimum effective dose and the lethal dose. Symptoms ocecur soon after exposure,
but toxie effects are reversible due to rapid metabolization.

Data on the effects of long-term exposure to humans are limited and
concerned mostly with chronic and sub-chronie toxic effeets rather than carcinogenicity.
Extensive tests have been conducted with animals for long-term toxie, mutagenie, and
carcinogenic effects. Lindane appears to have a low bioaccumulation rate. The
long-term effects of chronic and subchronic doses manifest themselves in liver and kidney
damage. Studies show that lindane is not mutagenie, but data on its mutagenicity are
limited.

Carcinogenic studies with animals utilized ingestion as the route of
exposure. The results of these studies show possible earcinogenicity, but these results are
ineonclusive. Lindane and beta~BHC are classified as Group C carcinogens by the USEPA
Carecinogen Assessment Group (CAG), which means there is a lack of human data and
ambiguous animal data on their carcinogenicity. However, alpha-BHC is classified as a
Group B2 carcinogen by CAG, which means that the animal data are strongly suggestive
of carcinogenieity (Personal communication, Robert McCaughey, Senior Scientist with the
CAG, October 23, 1986).

Exposure limits for various systemic and carcinogenic effects of BHC
isomers are shown on Table B-2. Details of how these numbers were reached and other
supporting evidence can be obtained from the documents referenced in Table B-2.

SUMMARY OF TOXICITY CRITERIA

Exposure limits for BHC listed on Table B-2 are all caleulated for an
adult human weighing 70 kg. The limits are based on a 1 in 100,000 (1079) increased risk
of cancer (over a lifetime), with the route of exposure assumed to be a daily ingestion of
2 liters of water with either 0.03, 0.19, or 0.265 ug/l of alpha-, beta-, or gamma-BHC,
respectively. This is equivalent to a daily dose of 0.06, 0.38, or 0.53 ug per day of alpha-,
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beta-, or gamma-BHC. The NYS water quality criterion for protection of human health is
0.02 ug/1 for the sum of all isomers.

The maximum allowable dose (for no systemie effects) of gamma-BHC
through ingestion of 2 liters of water per day (with 10 ug/1 gamma-BHC) is 20 ug per day.
Data are not available for alpha- or beta-BHC. The maximum allowable dose (for no
systemic effects) of gamma-BHC via airborne contamination through skin absorption is
0.5 mg/m3, assuming the duration of exposm'e is 8 hours per day, 5 days per week. There
are no data for skin absorption of alpha- or beta-BHC. Data are not available concerning
either systemic toxie effects or carcinogenic effects for any BHC isomer via inhalation.
Transport of HCB via air is possible by either adherence to dust particles or by
volatilization.

HEXACHLOROBENZENE
ENVIRONMENTAL FATE

The physical properties of Hexachlorobenzne (HCB) are presented in
Table B-3. The two main properties that determine the fate of HCB in the environment
are its very low solubility and low vapor pressure. Its low solubility make transport of
HCB via water unlikely. This, combined with a high oil/water partition coefficient, result
in HCB's high affinity for soil. Because of its affinity to soil, transport via water would
likely be through adherence to suspended sediments.

HCB is highly resistant to photodegradation, oxidation, and hydrolysis. Its
rate of biodegradation is relatively low, but high enough to prevent significant

bioaccumulation in fatty tissues.
TOXICOLOGY

HCB has been used as a fungicide in the past but currently oecurs mostly
as a by-produet or impurity in related chemical syntheses. Toxic effects observed in
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humans include hyperpigmentation, porphyria, and neurologic and skeletal degeneration.
Human exposure data are based mostly on one large exposure incident and distinctions
between symptoms of high and low doses over short- and long-term periods are not
available.

Extensive animal studies of long term exposure have shown toxic effects
in neurologie, skeletal, lever, kidney, and thyroid degeneration. HCB also persists in blood
and fat tissues long after the initial exposure.

Animal studies have also provided strong evidence of carcinogenicity.
These studies are concerned with ingestion only. Because human carcinogen data is
limited, the USEPA classifies HCB as a group B2 carcinogen (Personal communication,
Robert McCaughey, CAG and Bruce Pierano, Office of Health and Environméntal
Assessment, October 23, 1986). -

Exposure limits for various systemic and carcinogenic effects of HCB are
shown on Table B-2. Details of how these levels were reached and other supporting
evidence can be obtained from the documents referenced in Table B-2.

SUMMARY OF TOXICITY CRITERIA

Exposure limits for HCB listed on Table B-2 are calculated for an adult
human weighing 70 kg. The limits are based on a 10~9 increased risk of cancer (over a
lifetime) with the route of exposure assumed to be a daily ingestion of 2 liters of water
with 0.2 ug/1 HCB, which results in a daily dose of 0.4 ug of HCB.

The maximum allowable dose, resulting in no systemic effects for daily
ingestion of 2 liters of water (with 28 ug/l HCB) is 56 ug per day. There is no data
currently available for either systemic toxic effects or carcinogenic effects of HCB via
either skin absorption or inhalation.
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ASSESSMENT OF POTENTIAL RISKS
DIRECT CONTACT

The available data indicate that waste material at the site is covered by a
1 to 12-ineh layer of soil and grass. In several areas of the site, minor disturbance of the
cover exposes apparent waste material (BHC-cake). For this reason, direct exposure
represents a significant potential exposure route_for residents or visitors to the site,
particularly when they are engaged in activities (such as digging, planting, ete.) whieh
may expose subsurface soils.

Although it is difficult to quantify chemical exposures and doses resulting -
from direct contaet with soils, several conservative assumptions were made to bound the
potential significance of this exposure route, following methods suggested in the USEPA
Draft Superfund Exposure Assessment Manual (USEPA, 1986). Dermal exposure (DEX) is
estimated as: '

DEX = DAxAxC

where
DA = Dust Adherence (mg/cm2)
A = Body Area Exposed (cm2)
C = Contaminant Concentration (weight fraction)

Dust adherence (for potting soil) is given as about 1.5 mg/em? (USEPA,
1986). It was assumed that 1000 em2 (about 5 percent of body area) may be exposed to
soil. Exposures were calculated for both upper limit (conservative) and lower limit values
for contaminated soils at the site. The lower limit value was assumed to be 18 ppm total
BHC, which was the concentration reported for the only near surface soil sample
analyzed. A value of about 28 percent total BHC, representing the highest concentration
of contaminated material reported at the site, was used as the upper limit. Table B-4

presents isomer-specific assumptions used in evaluating impacts from soil.
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On this basis, exposures to BHC via direct contact with soils are expected
to range from 0.028 to 420 mg for each event leading to contact with soil. Although the
rate of absorption of BHC in dust adhering to skin cannot be accurately quantified,
significant skin absorption of lindane (gamma-BHC) has been reported. Direct contact
appears to represent a significant potential route of exposure, considering that long term
oral doses on the order of less than 0.001 mg per day are associated with increased
lifetime eancer risk of 10~3 (USEPA, 1980; USEPA, 1985).

AIRBORNE RISK

The airborne risks associated with the no action alternative could result
from contaminant release to the atmosphere via the generation of contaminated wind -
blown dust (wind erosion) and volatilization to the atmosphere from both near and below
surface contaminated soil. Emission rates for wind erosion and volatilization were
caleulated using appropriate emission factors and equations in conjunction with
characteristic data (soil contamination concentrations) obtained from previous site
investigations. However, there is only one surface or near surface (0 to 2 feet) soil
sample that was analyzed for soil contamination. This one sample may or may not be
representative of the entire site surface and, therefore, the resulting calculation of
windblown and volatilization emission rates could be misleading. The potential impacts
for the no action alternative were calculated from emissions based on the single near
surface contaminant data point and the maximum detected soil contaminant levels. This
results in a fairly wide range of potential down-wind concentrations. It is felt that the
high end of the raﬁge represents extremely conservative impacts, particularly in light of
the fact that the highest emission rate is assumed to be released over the entire site. The
determined rates were then used in atmospheric dispersion models to determine the
downwind contaminant coneentrations at nearby residences, with both short and

long-term concentrations determined.

Short-term concentrations were estimated for one and eight-hour
averaging periods. Maximum short-term concentrations from ground level releases
typically oecur during stable (low wind speed) atmospheric conditions. For this reason
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short-term concentrations were determined using worst-case meteorological conditions of
a 2.5 mps wind speed and an atmospherie stability classification of F (stable).

The maximum short-term concentrations estimated for the pollutants of
concern at the nearest residences to the site are presented in Table B-5. The nearest
residence, the Batrouny residence, is located approximately 15 meters west of the
contamination zone. The next closest residence is located approximately 50 meters west
of the site, on the west side of Tuscarora Road. Although the concentrations presented
assume an easterly wind direction to transport the contaminants to the residences, similar
short-term concentrations can be expected at equivalent down-wind distances in any
direction from the site.

Long-term concentrations were estimated for an annual averaging périod
and were determined using meteorological conditions of 4.3 mps for wind speed and an
atmospheric stability classification of D (neutral). The estimated long-term
concentrations are also presented in Table B-5.

New York State Acceptable Ambient Levels (AAL) do not exist for BHC.
However, a 500 ug/m3 Threshold Limit Value (TLV) for dermal contact with lindane, the
gamma isomer of BHC, can be compared to both the short and long-term eight-hour
predicted concentrations. All predicted concentrations of BHC were below the TLV for
lindane. For additional comparison, an oral dose of less than 1 ug per day can be equated
to an increased cancer risk of 10~ (1 in 100,000). No risk factors developed for the
inhalation route are available. Using the assumption that the risk associated with oral
exposure can be equated to the inhalation exposure, then an ambient econcentration of 0.05
mg/ m3 would be associated with an inereased cancer risk of 10-5, This assumes-that an
average adult inhales about 20 m3 of ,air per day. Projected upper limit concentrations
exceeded this exposure value by about 2 orders of magnitude (see Table B-5), while lower
limit concentrations were well below this value. Airborne transport is therefore
considered a potentially significant route of exposure, although additional data would be
required to more accurately assess actual risk.
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SURFACE WATER RUNOFF AND GROUNDWATER INFILTRATION
TO CAYUGA CREEK

BHC in the soils at the site can be transported to Cayuga Creek via two
major transport mechanisms: surface water runoff and groundwater infiltration. Loading
rates for each of these two pathways were calculated and the resulting concentration of
each of the isomers in Cayuga Creek was estimated. The following discussion describes
the methods used in these caleulations.

Surface soil erosion during storm events is the primary mechanism by
which BHC is likely to be transported off-site. The movement of surface soils is an
effective medium for transport of BHC because of the affinity of relatively non-polar,
hydrophobie substances, such as BHC, to adhere to surface soil particles. In order to
evaluate this pathway, the draft Superfund Exposure Assessment Manual (USEPA, 1986)
recommends use of the Modified Universal Soil Loss Equation (MUSLE). The MUSLE is
given by:

Y(S) g=alVpx qp)o'56 KLSCP

where

Y(S)g = sediment yield (tons/event)
a = Conversion constant

Vp = Volume of runoff

qp = Peak flow rate

K = Soil erodibility factor

L = Slope-length factor

S = Slope-steepness factor

C = Cover factor

P = Erosion control practice factor.

Assumptions used in this calculation are diseussed briefly below. Soils at
the site were assumed to have moderately high runoff potential (Soil Group C in the
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USEPA Manual). The soil erodibility factor (K) was assumed to be 0.49 based on Soil
Conservation Service soil maps and erodibility data (USDA, 1972; NCSWCD, 1986). The
slope-length and slope-steepness factors were based on the maximum distance and
corresponding slope expected for runoff at the site. The cover factor (C) assumes a site
with 80 percent ground cover consisting primarily of grass. The factor P refers to any
erosion control practices that may be used at the site. A worst-case (conservative) P

value of 1 was assumed.

Based on a statistical analysis of rainfall characteristics for the eastern
United States (USEPA, 1982) the average total storm rainfall per individual storm for the
period June to September is 0.48 inches with an average storm duration of 6 hours. Using
these figures, no sediment transport would occur due to runoff from an average storm. -
Given a 6-hour storm, the total rainfall must exceed 0.82 inches before sediment
transport due to runoff would occur. '

Assuming a high-intensity storm occurs, an estimate was made of the
sediment and contaminant transport expected. A six-hour storm with total rainfall of
1.0 inch, whieh is twice the average total storm rainfall, was used for this estimate. The
total amount of sediment transport expected using the MUSLE is 0.5 pounds of soil per
storm event. Assuming that all rainfall comes in high intensity (1 inch total rainfall)
storms, a total of 35 such storms would be anticipated per year. Thus, a total of 17.5
pounds of soil is estimated to erode in runoff each year.

Soil data for BHC concentrations at the site are quite variable. Only one
near surface soil sample (0 - 2 feet) was reported and concentrations of the BHC isomers
in this sample ranged from below detection limit to 15 ppm. The highest concentrations
of BHC isomers reported at the site were from samples taken from a depth of 2 to 4 feet
below the surface. These concentrations were approximately four orders of magnitude
greater than the surface soil sample. Because of this variability and the lack of data,
separate loading rates were calculated for the low and high soil concentrations to give
range of estimated potential impacts.
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To estimate the loading of BHC to Cayuga Creek via groundwater
infiltration, the groundwater seepage rate was multiplied by BHC concentrations in
groundwater. Groundwater seepage rates were calculated based on reported
transmissivity and flow veloeity. The upper limit seepage rate was estimated to be
20 gallons per day. The highest reported concentration for each of the isomers in
groundwater in downgradient wells was used in the calculation.

A total loading rate to Cayuga Creek was calculated by summing the
loading rates from surface water runoff and groundwater infiltration for both lower limit
soil concentration and upper limit soil concentration. These loading rates were used to
generate estimated coneentrations of each of the isomers in Cayuga Creek, as shown in
Table B-6. Under the lower limit soil concentrations, BHC concentrations are estimated
to range from 1.4 x 1076 ppb to 5.3 X 1075 ppb. Under the upper limit soil concentrations,
BHC concentrations range from 0.0097 ppb to 0.136 ppb. ‘

Table B-7 compares the estimated concentrations to USEPA and NYSDEC
human health water quality criteria. The USEPA human health criteria presented
correspond to a 1079 inerease in cancer risk. The NYSDEC human health criteria apply to
Class A surface waters. Class A waters are best suited for drinking water supply, food
processing, contact recreation, and fishing. Cayuga Creek is classified by the NYSDEC as
Class C, which is suitable for fishing and secondary contact recreation. However, no
human health criteria exist for Class C waters.

As indicated in Table B-7, predicted BHC concentrations in Cayuga Creek
under the lower limit soil concentrations are well below their corresponding human health
criteria for Class A waters. However, the total BHC concentration under the upper limit
soil conditions (0.192 ug/l) exceeds the NYSDEC guidance value of 0.02 ug/1 by almost an
order of magnitude. The USEPA water quality criterion for alpha-BHC of 0.092 ug/l is
also exceeded, with the estimated concentration of alpha-BHC being 0.136 ug/l.
Predicted concentrations of beta-BHC and gamma-BHC are approximately one-fifth and
one-twelfth of their respective criteria.
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To evaluate impacts to aquatic life, Table B-7 presents the USEPA water
quality criteria for the protection of freshwater life and the NYSDEC criteria for
protection of aquatie life for Class C waters. As indicated in this table, predicted Cayuga
Creek BHC concentrations under the lower limit soil concentrations are again well below
their respective criteria. Under the upper limit soil concentrations, the USEPA water
quality criteria for a mixture of isomers is not exceeded by the predicted concentrations.
The predicted concentration of gamma-BHC is approximately one-fifth of the USEPA
criterion. However, the NYSDEC water quality criterion for the sum of the isomers (0.01
ug/1) is exceeded by an order of magnitude.

In summary, upper limit projected concentrations of BHC in Cayuga
Creek from the site may exceed criteria for protection of human health and aquatic
resources by up to an order of magnitude. Lower limit projected concentrations are well
below criteria. Since no ingestion of Cayuga Creek water is likely, actual risks to humans
are probably low. Additional dilution is likely to eliminate any significant impaets in the
Niagara River from site-related contaminants carried by Cayuga Creek.

RISKS ASSOCIATED WITH REMEDIAL ACTIONS
PRELIMINARY ALTERNATIVE SCREENING

Remedial alternatives were screened to determine-their ability to control
or eliminate potential exposure pathways associated with the no action alternative. Table
B-8 presents results of this preliminary screening for both the construction phase and the
long term (post-construction phase). All of the proposed alternative actions are expected
to be effective at limiting long-term exposures from the identified potential routes. The
primary differences are during the construction phase. Those alternatives (24, 2B, and
2C) involving source removal may lead to increased potential exposures during
construction via direet contact, airborne and surface water routes when compared to
alternatives (3A, 3B, and 3C) involving source containment.
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ENVIRONMENTAL AND PUBLIC HEALTH EVALUATION OF ALTERNATIVES

Beneficial and adverse environmental effects of each alternative are
summarized in Table B-9. The environmental resources expected to be affected by the
site are the aquatie resource of Cayuga Creek.

Table B-10 presents a summary of the public health risks associated with
candidate remedial actions. Each alternative was evaluated with respect to its ability to
control potential exposures identified for the no action alternative. In addition, potential
impacts associated with construction of each alternative were considered.

In general, all of the proposed alternatives are effective at mitigating -
risks associated with the no-action alternatives. The following discussions summarize
potential short-term adverse impacts associated with the construction phase, which are
primarily related to surface runoff and airborne transport of econtaminants. Additional
details for environmental and health risks for potential surface water and airborne
exposure routes are presented below.

SURFACE WATER IMPACTS
SOURCE REMOVAL ALTERNATIVES

Under both of the sourece removal action alternatives, excavation at the
site would result in removal of vegetative cover and thus increase the potential for
erosion. In order to quantify this impact, the same procedure outlined in the previous
surface water runoff section was used. The only assumption which changes is the "C"
term, cover factor, in the Modified Universal Soil Loss Equation. To be conservative, it
was assumed that the entire site was cleared, resulting in a cover factor of 0.45. The
estimated soil loss due to runoff under these conditions is then expected to be 17.5 pounds
of soil per event, or a total of 613 pounds of soil per year. The concentrations of BHC in
Cayuga Creek resulting from surface water runoff and groundwater infiltration under
source removal conditions are presented in Table B-11. As was the case for the no action
alternative, concentrations were calculated using both lower limit soil concentrations and
upper limit soil concentrations. As indicated in Table B-12, lower limit estimated
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concentrations of BHC in Cayuga Creek range from 2.5 x 1075 ug/1 to 4.3 x 1074 ug/L
Upper limit BHC concentrations range from 0.33 ug/1 to 4.77 ug/l.

Table B-11 ecompares the estimated concentrations in Cayuga Creek under
the source removal alternatives to USEPA and NYSDEC human health and aquatic life
water quality criteria. These criteria are deseribed earlier in this Appendix (Surface
Water Runoff). Projected concentrations during removal are likely to be an order of
magnitude higher than those for the no action alternative. With respect to potential
human health impacts, predicted concentrations of BHC in Cayuga Creek under the lower |
limit conditions are well below the applicable criteria. However, under the upper limit
conditions, both USEPA and NYSDEC water quality criteria for human health are
exceeded in all cases. The estimated concentration for alpha-BHC exceeded the USEPA
water quality criteria by over one order of magnitude, while the estimated concentrations
of beta-BHC and gamma-BHC exceeded their respective USEPA criteria by less than an
order of magnitude. The NYSDEC water quality guidance value for the sum of all isomers
is exceeded by over 2 orders of magnitude.

With respect to potential aquatic life impacts, lower limit concentrations
are below all applicable criteria. The USEPA water quality eriteria for aquatic life was
exceeded by gamma-BHC under upper limit conditions with a predicted concentration of
0.080 ug/l. The NYSDEC water quality criterion for the sum of all BHC isomers (0.01
ug/1) is exceeded by over 2 orders of magnitude under upper limit soil concentrations.

These impacts are temporary impacts only. Calculations were based on
the site being cleared of vegetation for a period of one year during excavation operations.
After the site is filled and covered, BHC loadings to Cayuga Creek via surface water
runoff and groundwater infiltration are expected to be minimal.

SOURCE CONTAINMENT ALTERNATIVES

Estimated loadings to Cayuga Creek under the source containment
alternatives were not quantified. During the construction phase, surface water runoff to
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the creek is expected to be less for the source containment alternatives than for the no
action alternative. The site would be covered by a working surface prior to construction
which would reduce runoff of contaminated soils. Under alternatives 3A and 3B, the sheet
piling would serve to prevent runoff to the creek. Under alternative 3C, the creek would
no longer be adjacent to the site. Following construction of any of the three alternatives,
surface water runoff and groundwater infiltration to the creek would be minimal. In
addition to the impacts to Cayuga Creek via transport of BHCs from the site discussed
above, significant impacts to the creek are also expected due to disturbance from

construction.
AIRBORNE IMPACTS
SOURCE REMOVAL ALTERNATIVES

The potential for exposure via the air pathway for the source removal
alternatives would result from a contaminant release to the atmosphere via the
generation of contamiﬁated wind blown dust and volatilization to the atmosphere. The
short-term impacts for these alternatives will increase over the no action alternative
during econstruction activities then be reduced to essentially zero once removal and
closure are completed. The short-term inerease in airborne contaminant levels will result
from increased dust generation during excavation activities and from increased
volatilization. Volatilization will increase because more highly contaminated soils will be
exposed to the air during excavation activities. The short-term increase in airborne
contaminant levels is expected to last for up to a period of one year, depending on the
removal alternative.

Emissions and coneentrations at the nearest residences were estimated in
the same manner as those for the no action alternative. Both short and long-term (annual)
concentrations are presented in Tables B-13 and B-14 for Alternatives 2B and 2C,
respectively. Projected airborne contaminant concentrations during the construction
period are expected to be significantly greater (up to several orders of magnitude) than
those associated with the no action alternative.
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These concentrations are for the removal period only, as impacts are
assumed to be at essentially zero after remedial activities are completed. The
concentrations presented for the annual averaging period are only for the one year period
during remedial activities.

SOURCE CONTAINMENT ALTERNATIVES

The potential for exposure via the air pathway will result from
contaminant reiease to the atmosphere only via volatilization of contaminants during
remedial activities for the source containment alternative. This is because the existing .
surface will be covered during remedial activities and wind blown contaminated dust
would not be generated. Additionally, volatilization to the atmosphere will be reduced -
below the no action alternative levels during remedial activities. Volatilization will be
reduced due to the increased thickness of clean materials above the contamination zone.
Therefore, concentrations at the nearest residence resulting from volatilization will be
less than those presented for the no action alternative in Table B-5. After
implementation, the containment methods proposed for alternatives 34, 3B, and 3C will
effectively negate the release of contaminants either through volatilization or wind blown
dust, and therefore, no significant impacts are expected.

JVH/ten/WM-4E
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TABLE B-1

PHYSIC AL PROPERTIES OF BENZENE HEXACHLORIDE

BHC Isomer gamma
alpha (1 beta (1) (lindane) (2) delta (1)

Molecular Weight: 291 201 291 291
Melting Point (°C): 157-160 309-310 112.9 138-139
Boiling Point (°C): -— -— -— —_
Vapor Pressure (torr): 2.5x10°% 2.8x 1077 9.4 x 1076 1.7 x 1079
Density: 1.85 1.85 1.85 1.85
Solubility (in water @ 259C (mg/D): 1.21-1.63 0.13-0.2 7.52 £.04 8.64-15.7
Log Octanol/Water Partition

Coefficient (@ 25°C): 3.81 3.80 3.72 4.14
CAS No.: 319-84-6 319-85-7 58-89-9 319-86-8

ALTERNATE NAMES: Hexachlorocyclohexane
HCH
HCCH

REFERENCES:
(1) "Water Related Fate of 129 Priority Pollutants," USEP A, December 1979.

(2) "Draft Health Advisory for Lindane," Office of Drinking Water, USEP A,
September 30, 1985.
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TABLE B-3

PHYSICAL PROPERTIES OF HEXACHLOROBENZENE (HCB)

Molecular Weight:

Melting Point (°C):

Boiling Point (°C):

Vapor Pressure (mmHg) @ 20°C:
Density (@ 23°C):

Solubility (mg/1 @ 25°C):

Log Octanol/Water Partition Coefficient:

CAS No.:
Alternate Names:

REFERENCES:

284.79

230

322.9

1.089 x 1073

1.57

0.005

6.18

118-74-1

HCB, Perchlorobenzene

"Draft Health Advisory for Hexachlorobenzene," Office of Drinking Water,

USEPA, September 30, 1985.



Compound

Alpha - BHC

Beta - BHC

Gamma - BHC (lindane)
Delta-BHC

Total

TABLE B-4

SOIL CONTAMINANT CONCENTRATIONS
USED IN RISK ANALYSIS

REPORTED CONCENTRATIONS

Upper Limit Lower Limit
20% < 1 ppm
4,4% 15.5 ppm
2.3% < 1 ppm
1.4% <lppm

28.1% 15.5 to 18.5 ppm
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TABLE B-6

ESTIMATED CONCENTRATIONS OF BHC
IN CAYUGA CREEK UNDER THE NO ACTION ALTERNATIVE

Lower Limit Upper Limit
(ppb) (ppb)
alpha-BHC 2.5 x 1079 0.136
beta-BHC 5.3 x 1079 0.030
gamma-BHC 1.4x 1078 0.016
delta-BHC 1.4x 106 0.0097

Total 8.1 x107° 0.192
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Alternative

1A - No Action

2B - Excavate, Off-site
Incineration

2C - Excavate, Off-site
Landfill, Backfill

3A - Permanent Sheet
Pile, FML Barrier/
Cap, Slurry Wall

3B - Retaining Wall,
FML Barrier/Cap,
Slurry Wall

3C - Reroute Creek,
Cireumseribing
Slurry Wall/FML Cap

TABLE B-9

Beneficial Impacts

o]

o

Minimizes disturbance to
site, Cayuga Creek

Removes source of
contamination (long-term)
Reduce or eliminate long-
term contaminant loadings
to air or water

Removes source of
contamination (long-term)
Reduce or eliminate long-
term contaminant loadings
to air or water

Controls airborne and
waterborne migration of

of econtaminants (long-term)
Construction activities not
expected to generate
significant airborne releases

Controls airborne and
waterborne migration of

of contaminants (long-term)
Construction activities not
expected to generate
significant airborne releases

Creek rerouted away from
potentially contaminated area
Controls airborne and water-
borne migration of contami-
nants (long-term)
Construction activities have
minimum opportunity to
increase contaminant loading
to creek.

Construction activities not
expected to generate signif-
icant airborne releases.

SUMMARY OF ENVIRONMENTAL FACTORS

Adverse Impacts

o Does not control potential
loadings of contaminants
to Cayuga Creek and air in
vieinity of site. Surface
water loadings may exceed
NYSDEC criteria for
protection of aquatiec life.

o Construction activities
may produce significant
releases of contaminants
to surface water and air
for 1 year or more.

o Construction activities
may produce significant
releases of contaminants
to surface water and air
for up to 1 year.

o Construction activities
in ereek affect
aquatic resources

o Construction activities
in creek affect
aquatic resources

o Major disturbance of
of the creek and
associated aquatie
resources



Alternative

1. - No Action

2B, 2C

34, 3B, 3C

TABLE B-10

PUBLIC HEALTH EVALUATION OF ALTERNATIVES

Long-Term Risk

o Direct Contact - significant
potential exposures if waste
is disturbed.

o Airborne - significant potential
exposures under "worst case"
scenario.

o Surface Water - projected "worst

case" concentrations exceed
eriteria for drinking water;
however, there is no expected

ingestion of Cayuga Creek water.
o Groundwater - exposure assumed

insignificant.

o Direct Contact - virtually
eliminated.

o Airborne contaminant
migration virtually
eliminated

o Contaminant migration to
surface water virtually
eliminated.

o Groundwater exposure assumed
insignificant.

o Direct Contact - virtually
eliminated.

o Airborne contaminant
migration virtually
eliminated.

o Contaminant migration to
surface water virtually
eliminated.

o Groundwater exposure assumed
insignificant.

Short-Term
(Construction) Risks)

Not Applicable

Airborne exposures expected
to be greater than for No .
Action alternative during
construction.

Surface water contamination
is expected to be greater

than for No Action Alternative
during construction.

Airborne exposures expected
to be less than for No-Action
Alternative. _
Surface water contamination
expected to be less than for
No-Action Alternative.



TABLE B-11

ESTIMATED CONCENTRATIONS OF BHC IN
CAYUGA CREEK UNDER THE SOURCE REMOVAL ALTERNATIVES

Lower Limit Upper Limit
(ppb) (ppb)
alpha-BHC 4.8 x 1075 4.77
beta-BHC 4.3 x 1074 1.05
gamma-BHC 2.5 x 1079 0.55
delta-BHC 2.5 X 1079 0.33

Total 5.3 x 1074 6.70
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Appendix C



CONSTRUCTION COST ESTIMATE
ALTERNATIVE 2A: EXCAVATION, INCINERATE (COMMERCIAL) OFF-SITE, BACKFILL

TASK STREAMBANK AREA (acres) .30
EXCAVATION PERIMETER (faet): 825
QUANTITY UNIT
SUBTASK PHASE ESTIMATE CosT QUANTITY cosT
SITE WORK  Mob & Demob LUMP SUM $3,000 1 $3,000
Clearing $6000/ac .30 $1,800
Security Fence $7.45/f¢t 825 $6,146
TEMPORARY Rental
SHEET PILING Instailation $2.32/ft2 3,160 $7,331
$4.35/Ft2 3,160 $13,748
SITE PREPARATION SUBTOTAL - $32,023
NO. OF DRUMS 31,870
REMOVAL AND DISPOSAL VOLUME (yd3) 8,500
QUANTITY UNIT
SUBTASK PHASE ESTIMATE cosT QUANTITY cosT
Removal Excavating $70/ton 11,900 $833,000
and Drum Purchase $25/drum 31,870 $796,750
Disposal Hauling $930/trip 398 $394,020
Incineration (HCB) $725/drum 400 $290,000
Incineration (8HC + Soil) $400/drum 31,470 $12,588,000
REMOVAL AND DISPQSAL SUBTQTAL- $14,901,770
COMMON FILL Buy and Deliver $10.00/yd3 9,870 $98,696
Spreading & Coapaction $2.75/yd3 9,870 $27,141
TOPSOIL In Place $15.00/yd3 1,180 $17,706
SEEDING Hydroseeding $35/1000 fr2 32 $1,115
$144,659

BACKFILL SUBTOQTAL-

-

ALTERNATIVE 2A TOTAL COST

$15,078,452



CONSTRUCTION COST ESTIMATE
ALTERNATIVE 28: EXCAVATION, INCINERATE (DEDICATED) OFF-SITE, BACKFILL

TASK STREAMBANK AREA (acres) .30
EXCAVATION PERIMETER (fest): 825
QUANTITY UNIT
SUBTASK PHASE ESTIMATE €osT QUANTITY cosT
SITE WORK  Mob & Demob LUMP SUM $3,000 1 $3,000
Clearing $6000/ac .30 $1,800
Security Fence $7.45/f¢ 825 $6,148
TEMPORARY Rental
SHEET PILING Installation $2.32/fF¢2 3,160 $7,331
$4.35/F¢2 3,160 $13,746
SITE PREPARATION SUBTOTAL - $32,023
WEIGHT (ton) 11,900
REMOVAL AND DISPOSAL VOLUNE (yd3) 2,500
QUANTITY UNIT
SUBTASK PHASE ESTIMATE cosT QUANTITY cosT
Removal Excavating $70/ten 11,900 $833,000
AND Bulk Hauling $100/ton 595 $59,500
Disposal Incineration $400/ton 11,900 $4,760,000
Material Conditioning $100/ton 11,900 $1,190,000
Ash Disposal $60/ton 9,520 $571,200
REMOVAL AND DISPQSAL SUBTOTAL- $7.413,700
COMMON FILL Buy and Deliver $10.00/yd3 9,870 $98,700
Spreading & Compaction $2.75/yd3 9,870 $27,142
TOPSOIL In Place $15.00/yd3 1,180 $17,700
SEEDING Hydroseeding $35/1000 ft2 32 $1,120
BACKFILL SUBTOTAL- $144,662

ALTERNATIVE 28 TOTAL COST

$7,590,386



CONSTRUCTION COST ESTIMATE

ALTERNATIVE 2C: EXCAVATION, LANDFILL, AND BACKFILL

TASK STREAMBANK AREA (acres) : .30

EXCAVATION TOTAL LINEAR FEET (feet): 82§

QUANTITY UNIT
SUBTASK PHASE ESTIMATE €osT QUANTITY cosT
SITE WORK  Mob & Demob LUMP SUM $3,000 1 $3,000
Clearing $6000/ac .30 $1,800
Security Fence §7.45/f¢ 82% $6,146
SITE PREPARATION SUBTOTAL - $10,946

DEWATERING

Upgradient  Excavation $3.54/yd3 993 $3,515
Drain §* Perf. PVC in place $3.15/f¢ 412 $1,299
Fittings A1/ft 412 $195
Coarse Sand $11.92/yd3 69 $820
Stone $11.50/yd3 688 $7,906
Typar 3401 $.12/Ft2 14,438 $1,732
Backfilling $2.42/yd3 §72 $1,827
Site Dewatering Trenches $35/yd3 2,370 $82,963
Dewatering  Water Disposal $.25/qgal. 100,000 $25,000
TEMPORARY Rental $2.32/f¢2 3,160 $7.331
SHEET PILING Installation $4.35/ft2 3,160 $13,746
DEWATERING SUBTOTAL - $125,058

AREA (ft2) 31,000

REMOVAL AND DISPOSAL VOLUME (yd3) 8,500

SWELL FACTOR .30

QUANTITY UNIT
SUBTASK PHASE ESTIMATE cost - QUANTITY cosT
Removal Excavating $35/yd3 §,130 $214,537
and Hauling $65/ton 11,900 $773,500
Disposal Disposal $100/ten 11,900 $1,130,000
REMOVAL AND DISPOSAL SUBTOTAL- $2,178,037
COMMON FILL Buy and Deliver $10.00/yd3 9,902 $99,018
Spreading & Compaction $2.75/yd3 9,902 $27,230
TOPSOIL In Place $15.00/yd3 1,148 $17,222
SEEDING Hydroseeding $35/1000 ft2 3 $1,085
BACKFILL SUBTOTAL- $144,556

a0 s e w2 o v e v

ALTERNATIVE 2C TOTAL COST -

$2,458,597



CONSTRUCTION COST-ESTIMATE

ALTERNATIVE 3A: SHEET PILE, FML BARRIER/CAP, TOE ORAIN, SLURRY VALL

TASK
SHEET PILING

LENGTH OF WALL 400 ft.
STREAMBANK AREA : .30 ac.

GUANTITY UNIT

SUBTASK PHASE ESTIMATE cosT QUANTLTY cosT
SITE WORK  Mab &Demab Lusp Sua $2,000 { $2,000
Clearing and Grubbing $4,000/ac. .30 $1,800
SHEET PILING Purchase (Galvanized) $9.93/4¢2 3,140 $31,379
Installation $4.36/142 3,140 $13,762
Devater $750/day 1 $750
Sediment Remova! $2.87/yd3 200 $574
TOE DRAIN  Placement 4% dia. PVC pipe  $2.44/tt 400 §97%
Fittings 15% place cost $976 $146
Filter Fabric Typar 3401 $.12/1¢2 1,200 $144
Crushed Stone-Purchase $11.50/yd3 22 "$254
Placesent $2.42/vd3 22 §53
Manhale $1,260 ea. 1 $1,250
BACKFILL Buy & Deliver $10.00/yd3 38 $3,810
Sereading & Compaction $2.75/yd3 381 $1048
SHEET PILING SUBTOTAL - $57,958
TASK LENGTH : 400 f¢.
SLURRY DEPTH ta KEY : 10 tt.
WALl
QUANTITY UNIT
SUBTASK PHASE ESTIMATE cost QUANTITY cosT
SLURRY WALL Mob & Demob Luap Sum $19,000 1 $19,000
Backtill $10.00/yd2 444 84,444
- Placesent $4.63/ 112 4,000 $18,520
Testing $698/sample z $1,395
BERM Buy & Deliver $10.00/yd3 207 $2,07%
Sereading & Compaction $2.75/yd3 207 $570
SLURRY WALL  SUBTOTAL - $44,004
ALTERNATIVE 3A COST (this page) : $103,962



CONSTRUCTION COST ESTIMATE (cant’d)
ALTERNATIVE 3A: SHEET PILE, FML BARRIER/CAP, TOE ORAIN, SLURRY UALL

TASK AREA ($t2) s INLL9

CAPPING SUB-BASE THICKNESS (ft) .25

SILTY SAND THICKNESS (tt) .9

COARSE SAND THICKNESS (ft) 1

TOPSOIL THICKNESS (tt) 1

QUANTITY UNIT
SUBTASK PHASE ESTIMATE costT QUANTITY CosT
GITE WORK  Mob. and Demab Lump Sus $2000 1 $2,000
Pre-rall surtace $1.569/yd2 4,124 $6,970
Security Fence $7.45/4¢ 828 $6,146
SUB-BASE Buy & Deliver $11.50/yd3 44 $3,952
Spreading & Compaction $2.48/yd2 4124 $10,228
GEQTEXTILE  Ventins $.18/42 3119 $6,681
GEOMEMBRANE Installation 40 mil HOPE $.50/112 41,919 $20,9&0
SILTY SAND  Buy & Deliver $10.00/