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1.0 INTRODUCTION

1.1 PURPOSE AND ORGANIZATION

The purpose of this feasibility study is to evaluate the results of the remedial investigation
performed at The Aro Corporation (Aro) site in Buffalo, New York, develop various
remedial action alternatives, evaluate these alternatives, and recommend a particular
alternative for remedial action. The development and evaluation of alternatives is focused
and reflects the scope and complexity of the site, as described in the remedial investigation.
This Feasibility Study Report presents the results of these activities for the volatile organic
compound (VOC) contaminated soils in the metal preparation room area, the former shipping
and receiving area, in the sanitary/storm sewer culverts, and the associated VOC ground
water plume at Aro. This study was conducted in accordance with the New York State
Department of Environmental Conservation (NYSDEC) Inactive Hazardous Waste Disposal
Site Program. The Aro facility is currently listed under this program as a Class 2 site. This
document provides the basis for detailed development of a proposed remedial action plan for
the site. In this Feasibility Study Report, remedial alternatives for soil, ground water, and
surface water media are evaluated.

This report is organized into four sections. Section 1.0 presents background information on
the site based on the Remedial Investigation Report (1993). Response Action Objectives
(RAOs), general response actions, technology type and process screening, and alternative
development and screening are presented in Section 2.0. A detailed analysis of remaining
alternatives is presented in Section 3.0. The alternatives are analyzed in detail according to
the following criteria:

o Threshold criterion of meeting RAOs, cleanup levels, and Applicable or Relevant and
Appropriate Requirements (ARARSs)

« Balancing criteria
- Long-term effectiveness
- Implementability
- Short-term risks
- Total costs
o Community acceptance
After each alternative has been assessed according to these criteria, a comparison is made for

each of the criteria for the different alternatives to show which alternatives perform best for
~ any particular criterion. Based upon the detailed analysis and consideration of the
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criteria for selection, a preferred remedial action alternative is recommended. A summary of
the alternatives evaluation, conclusions, and recommendations is presented in Section 4.0.

1.2 SITE BACKGROUND

The Aro Corporation, Life Support Products Division facility is located on a 6.9-acre parcel
of land in the town of Cheektowaga (a suburb of Buffalo), Erie County, in western New
York State (Figure 1). The property is bordered to the north by Broadway Avenue (Route
130), on the east and west by private residences, and on the south by power company and
railroad right-of-way. The area surrounding the site is zoned as light industrial/residential.
There are residences to the east, west, and north of the site, and an operating rock quarry
south of the Conrail right-of-way. The facility is owned by The Aro Corporation. However,
Carleton Technologies has occupied the facility as of 1993.

~During the time Aro occupied the facility, Aro manufactured life-support equipment,
cryogenic storage vessels, breathing regulators, and package integrity testing equipment.
Manufacturing processes included machining (product prototypes), assembling, testing,
deburring (hand filing and lapping), Freon (chlorofluorocarbon) degreasing, detergent
cleaning, painting, alodining (chromate conversion) passivation, arc welding, heat treating
(electric oven), and hand soldering. Support operations consisted of product repair,
wastewater treatment, water deionization, Freon distillation, and chemical formulation
(silicone parts). Paint stripping has been discontinued at the site but was formerly conducted
using a product containing methylene chloride, formic acid, phenols, and toluene. Plating
activities were performed by an outside company and have never been performed on site.

The main facility building covers approximately 69,000 square feet of the property. The
building is used for offices, manufacturing and related operations, and includes a metals
preparation room on its west side. An approximately 4,800-square-foot, sheet-metal
maintenance and storage building, separated from the main facility building, is located south
of the west side of the main facility building (Figure 2). Other features on the property
include a paved visitor parking area north of the main facility building; a larger, paved
employee parking lot; and two delivery/pickup areas south of the building. Areas south of
the employee parking lot are open fields. A storm water drainage ditch flows southward
along the east property boundary and westward along the southern property boundary. A
drainage ditch exits a backfilled culvert on the south side of the parking lot and flows south
into the west-flowing portion of the storm water ditch. The backfilled culvert contains storm
water and sanitary sewers. Surface water discharge from the property occurs near the
southwest corner.

Ingersoll-Rand (I-R) commissioned several environmental assessments during the period of
January 1990 through February 1991. Assessment activities generally consisted of soil
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sampling and analyses, installation of 13 monitoring wells (MW-1 through MW-11, MW-13,
and MW-14; monitoring well MW-12 was not installed), ground water sampling and
analyses, and a limited soil vapor survey.

These investigations indicated trichloroethylene (TCE) concentrations of up to 250
milligrams/kilogram (mg/kg) in soil samples obtained from beneath the concrete slab floor of
the metals preparation room and TCE concentrations of up to 740 milligrams/liter (mg/l) in
ground water samples obtained from a monitoring well (MW-3) installed outside the facility
building, downgradient of the metals preparation room. Aro had previously used TCE as a
degreasing solvent at the facility but had switched to Freon in 1985. Some additional
chemicals identified in site soils and ground water were 1,2-dichloroethylene (1,2-DCE) and
vinyl chloride.

The site is currently classified by the NYSDEC as a Class 2 ("significant threat to the public
health or environment action required") Inactive Hazardous Waste Disposal Site (No. 9-15-
147). The NYSDEC has requested that Aro conduct a remedial investigation/feasibility study
at the site to investigate environmental conditions, identify potential unacceptable risks to
human health and the environment, and delineate remedial measures which may be required.
A draft work plan for the remedial investigation of the Aro facility was submitted to the
NYSDEC on April 18, 1991. A revised work plan was submitted on August 30, 1991, and
was approved by the NYSDEC with provisional comments. A remedial investigation report
was submitted to NYSDEC in December 1992. In response to NYSDEC comments, a
revised report was submitted in August 1993. At the request of the NYSDEC, additional
remedial investigation field work was performed in July 1993 and a Remedial Investigation
Supplemental Report was submitted in September 1993.

1.3 SITE GEOLOGY/HYDROGEOLOGY

The Aro facility is situated on an east-west trending till moraine, underlain by the
Moorehouse Limestone Member of the Onondaga Formation. Bedrock is encountered at
approximately 21 to 25 feet below the site. The overburden consists of two till layers
identified as the upper and lower tills consisting of silt, clay, and sand.” A culvert used for
facility storm water and sanitary sewers cuts into the upper till south of the main facility
building.

Near surface ground water, beneath the site, flows in a generally south-southwest direction
under water table conditions. The bedrock wells (three completed into the upper bedrock)
were dry and bedrock hydraulic conductivity was measured at 1 x 10 7 feet per minute.
Ground water in the overburden is perched by the low-permeability bedrock. The mean
hydraulic conductivity for the overburden was 1 x 10 *° feet per minute, and calculated
ground water velocities were less than 1 foot per year. A ground water trough was evident
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in the vicinity of the culvert south of the main facility building, and a ground water mound
was present to the south, where a storm water drainage ditch intersects the culvert. The
culvert appears to act as a preferential pathway for ground water flow to the south, and the
drainage ditch appears to be locally recharging near surface ground water.

1.4 NATURE AND EXTENT OF CONTAMINATION

A remedial investigation was performed at the Aro site in 1992 and 1993 according to
provisions of the work plan, approved by NYSDEC and discussed above. Remedial
investigation activities included: a limited soil-gas/shallow-water table survey, 10 soil test
borings, installation of 3 bedrock and 7 overburden monitoring wells and 3 well points;
analyses of 38 soil samples, 25 ground water samples, and 3 surface water samples; aquifer
characterization; data reduction and evaluation; identification of natural resources near the
site; and assessment of potential off-site constituent migration via the air emissions pathway.
The soil and ground water samples (see Figure 2 for locations) were collected and analyzed
for Toxic Compound List volatile organic compounds (VOCs), semivolatiles (sample
specific), and Toxic Analyte List (TAL) metals and cyanide. Total organic carbon and
hardness analyses were also performed on sediment and surface water samples, respectively.
The results of these activities are summarized below.

1.4.1 Soil Contamination

Based on the results of soil analyses for VOCs and semivolatiles, only VOC contamination is
a significant problem at this site and appears to be limited to the southwest area of the site
property and the area around of MW-3 and MW-3R, immediately west of the metals
preparation room. Figure 3 shows the interpreted extent of volatile constituents in soils.

The VOC constituents TCE, dichloroethylene (DCE), and vinyl chloride exceed New York
State Toxicity Characteristic Leachate Procedure (TCLP) Alternative Guidance Values in soil
samples from MW-3R, MW-16, MW-17, MW-19, MW-20, SB-101, and SB-103. Note that
the TCLP Alternative Guidance Values are not regulations and are discussed only for
comparison purposes. Other comparisons can be made to NYSDEC’s recommended soil
cleanup objectives (TAGM HWR-92-4046, November 16, 1992) for Superfund sites, and
proposed Resource Conservation and Recovery Act (RCRA) Subpart S regulations. These
objectives are calculated to be protective of ground water and are based on calculated
leaching of soil contaminants to the ground water. The highest concentrations of VOCs and
semivolatiles were found immediately west of the metals preparation room at MW-3R.

Other concentrations of TCE within the property boundaries ranged from 140
micrograms/kilogram (ug/kg) to 4,900 ug/kg and were generally limited to the southwest
portion of the site property. VOC constituents were found primarily in the vicinity of the
storm water/sanitary sewer in the western end of the employee parking lot, in the storm
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water drainage ditch at the south end of the property, and in adjacent soil borings in both
areas.

Based on soil results for TAL metals, metals concentrations at the site were generally within
the range for natural soils or undisturbed soils in the Buffalo area. Therefore, metals were
not judged to represent a problem at the site.

1.4.2 Ground Water Contamination

Ground water analytical results indicated VOCs were found in the same general areas as
VOC:s in soil. Figures 4, 5, and 6 show the interpreted areas of extent for TCE, DCE, and
vinyl chloride in ground water, respectively. As in the soils, the primary VOC constituents
in ground water were TCE, DCE, and vinyl chloride. The highest concentration of TCE
was in MW-3 (1,100,000 micrograms/liter [ug/1]), but rapidly tapered off to nondetectable
levels downgradient at the southern property boundary. Elevated concentrations of TCE,
DCE, and vinyl chloride were mainly found in the western parking lot area, in the vicinity of
the metals preparation room, adjacent to backfilled trenches for the storm water/sanitary
sewers, and the storm water drainage ditch. The only semivolatile organic compounds
(SVOCs) detected above New York State standards were phenols in MW-3.

Filtered and unfiltered ground water samples were analyzed for metals. Concentrations of
metals in unfiltered samples were generally above New York State Ground Water Quality
Standards. However, these results are biased high due to the turbidity encountered during
sampling. Results of filtered samples were generally below New York State Ground Water
Quality Standards. Antimony was the only TAL metal detected in filtered samples above the
standards and was only detected at sample locations MW-1, MW-4, MW-7, and MW-8.
Based on these results, metals in soils do not appear to be leaching to ground water.

The sewer backfill area appears to have provided a preferential pathway for ground water
flow and constituent migration. The potentiometric surface map shows a mounding in the
area of the south-flowing drainage ditch which would allow for constituent migration into
surrounding upper till soils. The drainage ditch may have provided a preferential pathway
for migration of ground water constituents exiting the culvert.

As shown in Figures 4 through 6, the lateral extent of contaminant concentrations has been
delineated. Vertically, contamination is apparently limited to the overburden. The low
permeability of the underlying bedrock and its lack of saturation suggests the bedrock is not
being contaminated and indeed is limiting vertical migration of contaminants.
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1.4.3 Surface Water Contamination

No VOCs were detected above the method detection limits in the upgradient surface water
sample SW-101, obtained on the east property boundary. Only TCE and 1,2-DCE were
detected in downgradient samples SW-102 and SW-103 at 203 pg/l and 190 ug/l and 40 pg/l
and 26 ug/l, respectively. Detected concentrations for both constituents were above New
York State Surface Water Quality Standards for Class D surface waters.

No SVOCs or metals contamination of surface water was found. Metals were generally
elevated over desirable levels but did not show an increase from upgradient to downgradient,
thus suggesting these metals are either naturally occurring or are from an upgradient source.

1.4.4 Sediment Contamination

DCE was detected in downgradient sediment sample Sed-103 at a trace concentration of
5 ug/kg. No DCE was detected in samples Sed-101 (upgradient) and Sed-102.

Metal concentrations in the sediment samples were generally higher then those of the on-site
soils and often exceeded the New York State TCLP Alternative Guidance Values. However,
they did not show a pattern of an increase from upgradient to downgradient, therefore,
suggesting an upgradient source for the metals enrichment. Metals contamination will not be
considered further.

Based upon previous surface water and sediment sample results, on-site sediments are not
being addressed in the feasibility study at this time. However, due to the July 1993 Sed/SW-
104 sample results which identified the presence of TCE and DCE, additional surface water
and sediment samples will be collected.

1.4.5 Air Contamination

Exterior ambient air survey results were obtained using an HNu photoionization detector
(PID). Recorded readings ranged between 2.2 to 6.0 mg/1 of total VOCs. Most readings
were in the 4.0 to 5.6 mg/] range. The property boundary readings were generally greater
than 5.0 mg/l. The paved parking lot area in the vicinity of the buildings generally had
readings between 4.0 and 4.6 mg/l. At the perimeter of the parking lots, the readings were
greater than 5.0 mg/l. Based upon the exterior ambient air results, there does not appear to
be an exterior ambient air quality problem.
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1.4.6 Physical Setting

The majority of both the half-mile and two-mile radius areas around the Aro site is
comprised of mixed urban development. Natural areas within the half-mile radius are limited
to a strip of scrub-shrub and emergent wetlands north of the southernmost Conrail railroad
tracks and an adjacent forested strip. Within the two-mile radius, natural areas are restricted
to wood lots and undeveloped areas along Cayuga Creek and the Dr. Victor Reinstein Woods
Nature Preserve in the southeastern portion of the radius circle.

The only wetlands observed within the half-mile radius were the strip of scrub-shrub and
emergent wetlands described above. No wetlands are mapped for this area on either U.S.
Fish and Wildlife Service National Wetland Inventory (NWI) or New York State Freshwater
Wetlands (NYSFW) maps. Approximately 265 acres of wetlands are included on both NWI
and NYSFW maps within the two-mile radius. Most of this acreage is forested wetland with
lesser amounts of scrub-shrub and emergent wetland present. The majority of these mapped
wetlands are associated with Cayuga or Scajaquada Creek.

Aquatic habitats observed within the half-mile radius consisted of four ponds and several
small intermittent streams and storm water runoff conveyances. Within the two-mile radius,
the main surface waters are Cayuga Creek to the south and Scajaquada Creek to the north.
Although Cayuga Creek receives inflows from combined sewer overflows and urban nonpoint
source pollution during storm events, records indicated that it supports a cool-water fishery.
Scajaquada Creek flows through a mixed urban area, has been channelized and culverted for
much of its length within the study area, and receives various pollutant inputs during storm
events. It supports only limited aquatic life.

Aquatic habitats in the area 9 miles downstream of the site were also characterized.
Approximately 4.25 miles downstream of the site, Cayuga Creek joins Buffalo Creek to form
the Buffalo River, which eventually flows into Lake Erie. The conditions of the portions of
Cayuga Creek below the 2-mile radius and the upper portions of the Buffalo river appear to
be similar to those described above for Cayuga Creek within the 2-mile radius. As the
Buffalo River approaches Lake Erie, however, it widens substantially and takes on the
appearance of a bay of the lake. Water-quality problems exist in this slow-flowing portion of
the river due to stagnant water conditions and numerous pollutant inputs.

No significant or critical habitats and no state or federally protected plant, animal, or habitats
critical to these species were observed or are known to occur within the 2-mile radius area or
within 9 miles downstream of Cayuga Creek.

The pathway analysis in Step II of the natural resources assessment demonstrated that

significant source contaminants do not occur off site, based upon surface water sampling of
drainage ditch water at the southeastern property boundary. Also, significant resources that
could potentially be impacted by contaminants of concern do not exist in the vicinity of the
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site, and furthermore, no direct surface water pathway was identified between the Aro
facility and Cayuga Creek. The findings of the pathway analysis demonstrates minimal
impact with no requirement for additional analysis.

1.5 BASELINE RISK ASSESSMENT

A qualitative human health risk assessment was performed for the site and is summarized
below. This assessment is divided into two sections. The first section (1.5.1) discusses
potential exposure to soil, air, ground water, surface water, and sediment. It addresses
environmental fate and transport of constituents detected at the site, identifies potential
exposure pathways, and presents a qualitative evaluation of potential human health risks.

The second section (1.5.2) estimates the "worst-case” air exposure based on modeled
emissions from soil.

1.5.1 Exposure Assessment

The primary environmental pathways for migration of chemicals detected at the Aro facility
are as follows:

« Infiltration from soils to ground water

o Potential ground water discharge to surface water and sediments
o Storm water runoff from soil to surface water

« Dispersion of volatile constituents by air

Volatile organics: The primary environmental transport process for VOCs is via
volatilization. In general, volatile organics have high vapor pressures indicating an increased
likelihood the constituent will volatilize from soil. Additionally, these compounds may be
quite mobile in soils and tend to leach to ground water. TCE was detected in ground water
samples on the site, and after sufficient time and under appropriate conditions,
biodegradation of this compound can yield 1,1-DCE, 1,2-DCE (total), and vinyl chloride
(Davis and Allison, 1990). The following VOCs were also reported for various site media:
acetone, benzene, bromodichloromethane, bromomethane, 2-butanone, carbon disulfide,
chloroform, chloromethane, dibromochloromethane, 1,1-DCE, 1,2-DCE (total),
ethylbenzene, 2-hexanone, 4-methyl-2-pentanone, styrene, tetrachloroethene,
1,1,1-trichloroethane, 1,1,2-trichloroethane, TCE, toluene, vinyl chloride, and xylene (total).
However, other than TCE, 1,2-DCE, and vinyl chloride, none were at significantly elevated
concentrations.
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Semivolatile organics: A variety of SVOCs were detected in environmental media sampled at
this site. The SVOCs detected at the Aro facility may be classified into two groups:
phthalate esters and phenolic compounds.

Two phthalate esters (Bis(2-ethylhexyl)phthalate and diethyl phthalate) were detected in soils
and/or ground water at the site. In general, Bis(2-ethylhexyl)phthalate is a common field and
laboratory contaminant which results from the use of plastic items such as bottles or latex
gloves used by the field or laboratory personnel. Water solubilities of phthalate esters range
from very low to moderate, and they have physical and chemical properties which would
allow moderate to strong adsorption onto suspended particles and biota. Consequently,
adsorption onto soils and sediments may limit ground water migration of these compounds.
Due to their low Henry’s constant, phthalate esters are not expected to volatilize from water
and soils. If they occur in surface waters, they will biodegrade at a moderate rate (half-life
of two to three weeks). Biodegradation of these compounds also occurs in soils, but at a
slightly slower rate than in water. Half-lives in soils and ground water have been estimated
to range from ten days to over one year depending on pH and other site-specific conditions
(HSDB, 1993).

Phenolic compounds (2,4-dimethylphenol, 4-methlylphenol, and phenol) have been detected
in soil and ground water sampled at this site. If released to soil or ground water, the
primary removal mechanism for phenolics is biodegradation. Despite its high solubility and
poor adsorption to soils, biodegradation is typically rapid (days). If phenol is released to
surface water, the primary removal process would be degradation, which occurs on the order
of hours to days. In the atmosphere, phenol reacts fairly rapidly with hydroxyl radicals.
Phenol would not be expected to significantly volatilize, hydrolyze, or adsorb to sediments.

Metals: Predicting the migration of metals in the environment is complicated because metals
can exist in a variety of forms. For instance, metals can exist in different oxidation states.
Metals can also exist as charged particles (that is ions in solution) or in an uncharged or
neutral state. Metals may also interact with both organic and inorganic compounds to form a
variety of different compounds. The potential for migration of metals from soil to ground
water is dependent upon the solubility of these various forms in water. Metals in solution
will exist in an ionic form; nonionic forms precipitate and bind to soil and sediments with
limited actual transport from the site area.

The following metals were reported in various media at the Aro facility: aluminum,
antimony, arsenic, barium, beryllium, calcium, cadmium, chromium, cobalt, copper, iron,
lead, magnesium, manganese, mercury, nickel, potassium, silver, sodium, vanadium, and
zinc. However, they were generally detected at concentrations similar to or below the
available ranges for natural soils and undisturbed, native soils in Buffalo, New York.
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1.5.

1.1 Identification of exposure pathways

A Conceptual Site Model depicting contaminant sources, release mechanisms, exposure
pathways, and potential receptors is shown in Figure 7. The potentially complete exposure
pathways for the Aro facility include incidental ingestion and dermal contact with soils by
utility workers or trespassers; inhalation of volatile emissions from soils by on-site workers,
utility workers, off-site residents, or trespassers; and dermal contact with surface water or
sediments by utility workers, off-site residents, or trespassers. The utility worker category
includes the city workers that clean the drainage ditches periodically. A brief discussion of
the potential exposure for each of these pathways is provided below.

Summary of exposure pathways: There are five potential exposure pathways at the Aro
facility. These are exposure to soils, air, ground water, surface water, and sediments.

Rev 7

Soil exposure: Direct exposure to soils for on-site workers or off-site residents is not
expected to occur due to the large paved area present on site and the vegetation present
in the open field south of the paved parking lot. The drainage ditches on the southern
portion of the property have been maintained by the city and were cleaned on an annual
or biannual basis in the past. While the potential exists for city workers to come into
direct contact with soils in the ditches, exposure is not considered significant due to the
low concentrations of constituents detected in soils and sediments and low frequency of
exposure. Exposure to potentially contaminated soils may occur in the future if intrusive
activities (excavation) or significant changes in the cover conditions take place at the
site.

Air exposure: Exposure to volatile emissions is a potentially complete exposure route
for on-site workers, utility workers, and off-site residents. An air pathways assessment
(see Section 1.5.2) was evaluated to estimate the "worst-case" emissions from soil, and
modeled concentrations were compared to state air quality criteria. Exposure to fugitive
dust emissions is not considered complete due to the lack of area without some surface
cover. Site areas are either paved or vegetated, which serves to prevent dust generation
on site.

Ground water exposure: Currently there are no water-supply wells on site or the
neighboring properties; therefore, exposure to ground water beneath the Aro facility is
unlikely for on-site workers, utility workers, or off-site residents. All drinking and
process water for the Aro facility is received through the city water supply. Residents to
the west of the Aro property are not known to have private water wells, and these homes
are currently supplied by the city water supply.

Surface water and sediment exposure: Ground water discharging to the south-flowing
culvert beneath the employee parking lot enters the south-flowing drainage ditch at the
end of the parking lot. Some constituents have been detected in the surface water and
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sediment samples collected at the site. The drainage ditches have been observed by field
personnel to contain small amounts of standing water. There is unrestricted access to the
on-site open field area. so the potential exists for access by off-site personnel. The tall
grasses and wet soil conditions make any exposure unlikely, and trespassers have not
been observed by field personnel or the Aro site manager. Potential exposure to utility
workers is possible but is also unlikely to occur due to protection by standard work
clothes and boots. '

1.5.1.2 Comparison to health-based standards/guidance

Several constituents that have the potential for causing adverse human health effects have
been found in the soil, air, ground water, surface water, or sediments at the Aro facility.
The potential chemical and media-specific guidance values which apply for the chemicals and
exposures at this site are summarized below.

Soil criteria: Currently under Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) regulations, there are no guidelines for allowable soil
concentrations. However, proposed RCRA Corrective Action Levels (Subpart S) have been
proposed for soil based on human health effects due to ingestion. The NYSDEC Bureau of
Spill Prevention and Response has developed TCLP Alternative Guidance Values for soils,
are soil concentrations developed to be protective of ground water quality. The TCLP
Alternative Guidance Values for soils establish soil concentration values at twenty times the
Title 6 of the official compilation of Codes, Rules, and Regulations of the State of New York
(NYCRR) Part 703 Ground Water Quality Standards and Guidance Values. The
concentrations for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron,
lead, magnesium, manganese, silver, sodium, zinc, 1,2-DCE, TCE, and vinyl chloride
detected in soils generally exceeded the NYSDEC TCLP Alternative Guidance Values.

Air criteria: Potential ambient air concentrations were evaluated by modeling emissions for
the three primary organic compounds detected in subsurface soil at the Aro facility: 1,2-
DCE, TCE, and vinyl chloride. Based on the estimated emission rate calculations and using
modeled "worst case" concentrations, the projected boundary concentrations of 1,2-DCE,
TCE, and vinyl chloride were below applicable NYSDEC Annual Guideline Concentrations.

Ground water criteria: The National Primary Drinking Water Regulations established by the
Environmental Protection Agency (EPA) provide maximum contaminant levels (MCLs) for a
number of constituents in ground water. The MCLs are enforceable standards based on
health effects data for specific chemicals and other concerns such as analytical detection
limits, treatment technology, and economic impact. State standards are also available for
these constituents. The state drinking water standards are as low or lower than the federal
MCLs. Constituents detected in the ground water were compared to the drinking water
standards identified in the New York State Ground Water Quality Standards and Guidance
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Values (6 NYCRR Part 703). Constituents exceeding New York State Ground Water Quality
Standards (and federal MCLs) included 1,2-DCE, phenol, 2,4-dimethylphenol,
4-methylphenol, TCE, and vinyl chloride.

Due to limited extent and low levels of phenols, benzene, and 1,1,2-trichloroethane (TCA)
identified, these compounds are not being addressed as key constituents. However,
remediation of TCE, DCE, and vinyl chloride compounds will address the removal of these
compounds.

Surface water and sediment criteria: For surface water and sediment, dermal exposure is the
most likely exposure pathway. The Federal Ambient Water Quality Criteria (AWQC)
include human health-based surface water concentrations based on surface water and/or fish
ingestion. These pathways or exposures are not expected at the Aro facility; therefore, the
AWQC for the protection of human health are not appropriate. State surface water standards
for Class D surface waters were exceeded only for TCE. Currently, there are no human
health-based sediment standards available.

1.5.2 Air Pathways Assessment

VOCs present in the subsurface at the Aro site may travel to the surface and be emitted to
the atmosphere. Therefore, potential ambient air concentrations were evaluated by estimating
and modeling emissions of the three principal organic compounds discovered in the
subsurface at the site: TCE, 1,2-DCE, and vinyl chloride. The purpose of this evaluation
was to estimate reasonable "worst-case” emissions for the compounds and to compare
calculated off-site concentrations with applicable air quality criteria.

The Industrial Source Complex Long-Term (ISCLT2) model developed for EPA was used for
the assessment. Concentrations calculated (modeled) on a reasonable "worst-case" basis
were compared to the NYSDEC Annual Guideline Concentration (AGC) and indicate:

« The maximum off-site concentration of TCE is approximately 50 percent of the AGC.

« The maximum off-site concentration of DCE is several orders of magnitude below its
AGC.

» The maximum off-site concentration of vinyl chloride is approximately 1 percent of its
AGC.

Therefore, air emissions do not represent a threat to human health near the Aro facility.
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2.0 IDENTIFICATION AND SCREENING OF ALTERNATIVES

2.1 INTRODUCTION

This section of the feasibility study identifies the RAOs for the Aro site, based on the issues
in the remedial investigation and identified in Section 1.0: identifies general response actions
that can be used to attain these RAOs; identifies and screens technologies that can be used to
meet the objectives; and finally, assembles the screened technologies into viable remedial
alternatives that can be used at the site to ensure protection of human health and the -
environment.

The remedial alternatives developed in this section will then be further screened and analyzed
in detail later in the feasibility study process to allow selection of a preferred alternative,
which ultimately will be used in the Record of Decision (ROD). Each of the alternatives
developed in this section will be evaluated in the detailed analysis of alternatives against the
specific statutory requirements of CERCLA, as amended by Superfund Amendments and
Reauthorization Act (SARA). These statutory requirements essentially state that remedial
alternatives must:

« Be protective of human health and the environment
» Attain ARARs (or provide grounds for invoking a waiver)
« Be cost effective

 Utilize permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable

» Satisfy the preference for treatment that reduces toxicity, mobility, or volume as a
principal element or provide an explanation in the ROD as to why it does not ("Guidance
for Conducting Remedial Investigations and Feasibility Studies under CERCLA,"
October, 1988)

The EPA has developed nine criteria to evaluate the remedial alternatives. These criteria
are:

1. Overall protection of human health and the environment: Each alternative will be
reviewed to see if (and how) it eliminates, reduces, or controls existing or future potential
risks to human health and the environment.

Rev 7 050394

13



2. Compliance with ARARs: Each alternative is assessed to ensure its compliance with all of
the ARARs, and if one or more are not met, the basis for justifying one of the waivers
allowed under CERCLA will be discussed. Three types of ARARs are considered:

a. Chemical: Specific ARARs, such as MCLs and New York State Standards, Criteria,
and Guidance Values (SCGs)

b. Location: Specific ARARs, such as wetland or floodplain regulations

c. Action: Specific ARARs, such as RCRA limitations to land disposal of certain
wastes (for example, TCE).

Additionally, compliance with advisories, criteria, or guidance that NYSDEC has
included in the remedial investigation/feasibility study process (but are not considered
ARARs) will be evaluated.

3. Long-term effectiveness and permanence: Each alternative is evaluated for the magnitude
of the residual risk remaining from untreated wastes or treatment residuals after the
conclusion of the remedial action, as well as the adequacy and reliability of controls used
to manage these untreated wastes or treatment residuals.

4. Reduction of toxicity, mobility, or volume through treatment: This criterion addresses
the statutory preference for those alternatives which permanently reduce toxicity,
mobility, or volume of the hazardous substances.

5. Short-term effectiveness: Each alternative is assessed as to how it will protect workers
and the community during the remedial action (that is, until cleanup targets are
achieved), any potential adverse environmental impacts that may result from the remedial
action, and the time required until the RAOs are achieved.

6. Implementability: Each alternative is evaluated as to the technical and administrative
feasibility of implementing it and whether the proper materials and services will be
available at the required time.

7. Cost: Each alternative will have a cost estimate prepared which will include capital
costs, annual operation and maintenance (O&M) ccsts, and monitoring costs.
Additionally, the costs for any potential future remedial actions must be addressed.

8. State acceptance: The selected alternatives will be evaluated for specific elements which
may or may not be acceptable to the state.

9. Community acceptance: The selected alternatives will be evaluated by public comment
which will determine the local community acceptance.

Rev 7 050394

14



2.2 RESPONSE ACTION OBJECTIVES (RAOs)

In general, the RAOs for the feasibility study process are to select a remedy which will
protect human health and the environment; satisfy all ARARs; provide practical,
cost-effective remediation; and utilize permanent remedies which can be completed in a
relatively short timeframe, if possible. Beyond these general objectives, however, specific
RAOs have been developed for the various impacted environmental media at the Aro site.

2.2.1 Soil

Generally, the remedial investigation showed the soils on site to be contaminated only with
VOCs (TCE; 1,2-DCE; and vinyl chloride), and then only in areas around the metals
preparation room, the former loading dock on the southeast corner of the building, and the
areas around the storm and sanitary sewer backfill in the southwest portion of the property.
However, soil concentrations exceeded NYSDEC’s Recommended Soil Cleanup Objectives to
protect ground water quality (TAGM HWR-92-4046) only for TCE and 1,2-DCE. Metals
contamination was not judged to be a problem because on-site concentrations compared
favorably with typical Buffalo-area soils. SVOCs exceeded NYSDEC’s TCLP Alternative
Guidance Values only for one sample, MW-3R, but only for bis (2-ethylhexyl) phthalate, and
it did not exceed the recommended soil cleanup objective for this substance.

Additionally, the remedial investigation showed that the unsaturated soils above the water
table were generally free of VOC contamination. The contaminated soils were found at or
below the water table.

Based on the above results, the RAOs for soil at the Aro site are:

1. Address soil contamination from VOCs (TCE and 1,2-DCE) to help ensure no further
ground water contamination above ground water standards will occur:

a. Southwest portion of the property (mainly along the sewer backfill and around the exit
of the culvert to the storm water ditch)

b. Area west of the metals preparation room (vicinity of MW-3 and MW-3R)
C. Area southeast of the main building (around MW-17)

2. Prevent unprotected human contact with VOC contaminated soil located beneath the
water table (for example, from digging or building below the water table at the site).
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The only exposure routes to contaminated soils at this site are through leaching of TCE or
1,2-DCE to the ground water (and its subsequent migration to a receptor) or digging below
the water table (for example, trenching or building of a basement).

2.2.2 Ground Water

The remedial investigation showed that the primary ground water contaminants at the site
(above New York State Ground Water Quality Standards) were TCE, 1,2-DCE, and vinyl
chloride, predominantly in the vicinity of the metals preparation room and along the sewer
backfill in the western end of the employee parking lot. A small area of TCE contamination
was also noted around MW-18, in the southeast portion of the parking lot. Occasional
exceedances of the standards for 1,1-DCE; 1,1,1-TCA; and benzene were also noted but only
in wells already contaminated with TCE or 1,2-DCE. The only SVOCs detected at levels
above standards (for phenols) were in MW-3. Metals contamination was not a problem at
the site.

The ground water beneath the site is part of a perched aquifer, and because of low
permeabilities is not suitable for use; there are no private wells in the area. Therefore, there
are no current human receptors in the vicinity of the Aro site. However, ground water
contaminants may flow off site through discharge to surface waters, via a storm water
drainage ditch.

Based on the above information, the ground water RAOs for the site are:

1. Prevent exposure of humans and the environment to ground water migrating from the site
onto neighboring property at concentrations above acceptable risk-based levels.

2. Reduce off-site migration of ground water contaminants to levels below New York State
Ground Water Quality Standards, such as: TCE < 5.0 ug/t; 1,2-DCE < 5.0 ug/l; vinyl
chloride < 2.0 upg/l; 1,1-DCE < 5.0 pg/l; 1,1,2-TCA < 5.0 pg/l; benzene < 0.7 ug/l;
and total phenols < 1.0 ug/l.

3. Prevent ground water at levels above New York State Surface Water Standards (Class D)
from entering the surface waters leaving the siie (that is, the sanitary sewer backfilt and
storm sewers, and the drainage ditch) to the southwest. Class D standards for TCE in
surface water are 11.0 pg/l.

4. Reduce ground water contaminant levels below the facility boundary to levels below the
New York State Ground Water Quality Standards (see No. 2 above). This objective is a
secondary one, since the ground water beneath the site is not available in sufficient
quantities to be of economical use. Therefore, this is an objective mainly to aid in
meeting objectives 1 through 3.
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223 Surface Water

The remedial investigation has shown that surface water leaving the site was only
contaminated with TCE and 1,2-DCE. Only TCE exceeded New York State Surface Water
Standards for Class D waters (that is, the drainage ditch leaving the site).

Therefore, the surface water RAOs is to reduce the concentration of TCE leaving the site to
less than 11.0 pg/l (the New York State Surface Water Standard for Class D waters).

224 Sediment

The remedial investigation showed that the Aro site is not causing any significant
contamination of sediments. Therefore, remediation of sediments will not be considered
further.

2.2.5

=

The remedial investigation showed the Aro site is not causing any air impacts in excess of
NYSDEC’s AGC. Therefore, remediation of air will not be considered further.

2.3 GENERAL RESPONSE ACTIONS

2.3.1 Soil

The general response actions which can potentially be used individually, or in combination,
to accomplish the RAOs for soil at the Aro site are no action, placement of access
restrictions on the affected property (which would prevent contact with contaminated soils),
containment actions to isolate the contaminated soils, excavation of contaminated soils

foi: *wed by treatment or disposal (off site) at an approved RCRA treatment facility (or
disposal of treated soils on site), or in situ treatment or stabilization of contaminated soils.
These general -esponse actions are listed in Table 1 as part of the screening of soil
technologies which can be used for remediation of the Aro site.

2.3.2 Ground Water

General response actions which can be used to satisfy the RAOs for ground water are no
action, monitoring of ground water, access restrictions, containment actions to prevent the
spread of contaminated ground water, in situ treatment of contaminated ground water, or
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collection and treatment (or disposal) of ground water. These general response actions are
listed in Table 2 as part of the screening of ground water technologies.

2.3.3 Surface Water

General response actions to satisfy the RAOs for surface water at the Aro site are no action,
access restrictions, monitoring, containment of contaminated ground water which otherwise
could enter the surface waters, and collection and treatment (or disposal) of contaminated
surface waters. These general response actions are listed in Table 3 with the screening of
surface water technologies.

2.4 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPES AND
PROCESS OPTIONS

In this section, the specific technologies and process options which are applicable to the
general response actions for each media are considered. Those which cannot be technically
implemented at the site will be eliminated from further consideration. The remaining
technologies and process options will then be combined into alternatives for detailed analysis
and eventual selection of a preferred alternative.

2.4.1 Soil

2.4.1.1 Remedial technologies

Institutional controls

Three methods of controlling access to contaminated soils are deed restrictions, acquiring the
affected properties and restricting access, and fencing off the contaminated areas.

A deed restriction is a negotiated addendum to an existing deed, which until removed,
indicates that soils on the property are contaminated. This notifies the existing and
subsequent property owners of the contaminated soils. This is a viable option for the Aro
site, but it must be noted that deed restrictions may not be enforceable.

Fencing is another possible way of controlling access to contaminated soils, both to their
property and the property to the west. The method is most often used as a short-term
solution (that is, restricting physical access) to contaminated soil problems because it stops
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only human and larger animals from coming in contact with the soils. Small animals can
usually bypass fences, and soils can still cause environmental problems.

Containment

In situ stabilization: By mixing contaminated soils (saturated or dry) in the proper
proportions with a portland cement mix, either alone or in combination with additives (such
as bentonite clay), contaminants can be immobilized in an impermeable solid matrix.
Therefore, sources of contaminants which would otherwise leach to the ground water are
removed, and the soil itself is fixed in place (thus, no longer causing an exposure problem).
Mixing of the cement and soils is typically accomplished mechanically using augers, though
successful stabilization of soils has been reported using pressure jetting hoses in areas where
auguring was not feasible. Air monitoring must be performed during this process because
the heat generated during the chemical reaction may release significant concentrations of
VOCs. This technology is practical in settings where the extent of contamination is not
great, soils are easily mixed, and volume expansion is not a problem. This technique would
be very costly and difficult to implement at the Aro site because most of the heavily
contaminated soils are adjacent to, or beneath, the building.

Capping: Impermeable caps constructed over contaminated soils prevent exposure to the
soils and reduce the amount of leaching of contaminants to the ground water via infiltrating
precipitation. Typically, caps in industrial areas such as this are constructed of clay,
concrete, or asphalt. Caps are easily installed and are a quick and lasting means of exposure
and recharge control. However, this technology would not benefit the Aro site because it
would only prevent exposure to the surface soils and leaching of contaminants from the
unsaturated soils. At this site, the soils above the water table do not appear to be
significantly contaminated; only those below the water table contain significant VOC
concentrations. Caps are not effective in this situation. Additionally, the majority of the site
is already capped with asphalt or buildings.

Vertical barriers: Slurry walls are usually used for hydraulic isolation of a region or to
create a barrier to ground water flow to enhance other remedial techniques. They will
prevent contaminants leaching from the soils and migrating off site in the ground water.
They are constructed by trenching to a lower hydraulic barrier and backfilling with an
effectively impermeable material, such as a bentonite slurry. Slurry walls are suited for
geologic settings where the depth to the lower hydraulic barrier is moderate (typically less
than 40 feet) and the formation is easily excavated. While this geologic description fits the
Aro site, hydraulic isolation of the contaminated soils using slurry walls is not practical
because of the presence of the manufacturing plant and access problems with adjacent
properties being so close to the buildings.
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Sheet pilings are used in the same manner as slurry walls and generally create the same
hydraulic effect (hydraulic isolation). Sheet pilings are usually installed from the surface
down to the lower hydraulic barrier and are driven into the ground using a sheet piling
hammer. They suffer from the same drawbacks as slurry walls at this site.

Surface controls: Contaminated soils can be prevented from eroding by diverting surface
runoff away from them by grading (installation of berms, diversion ditches, sloping, and so
forth). However, for the Aro site, this diversion is not necessary for two reasons. First, the
surface soils are not significantly contaminated, and second, most of the site is paved or
under a building, thus not subject to surface water erosion.

Excavation

Excavation of contaminated soils at the Aro site and replacement with clean fill (or the
treated soil) is a potential option at the Aro site. Contaminated soils are generally not deep
and seem to be concentrated in relatively discrete areas around the metals preparation room,
the former loading dock to the southeast, and the sewer backfill. Excavation could be done
of either "hot spots" (around the metals preparation room and the former loading dock) or all
soils contaminated above New York State Recommended Soil Cleanup Objectives. All
excavated soils would require on-site treatment or off-site disposal. There are technical
difficulties associated with excavation which include gaining access to areas around and
beneath an active and operating facility. Additionally, several factors will significantly affect
costs. These are structural problems relating to the buildings, excavating in materials below
the water table, and the fact that most of the impacted area is under the facility buildings or
pavement. However, due to relatively high VOC levels in certain areas, excavation may be
warranted since it will remove VOC source areas for ground water contamination. This
technology would have to be combined with cleanup of ground water or the fill would just be
recontaminated.

In situ treatment

Biological: In situ bioremediation involves injecting (through injection wells) solutions
enriched with nutrients and oxygen (that is, ammonia, hydrogen peroxide, and so forth) into
the area of contaminated soils to promote the growth of the natural microflora, or introduced
bacteria, which will in turn transform the contaminants into nontoxic compounds (using the
contaminants as an energy source for growth). Because concentrations of nutrients may
exceed ground water standards, it is often necessary to establish hydraulic control of the
treatment region. This is typically accomplished via recovery wells. Bioremediation is most
often done for petroleum contamination, but some successful remediation of the halogenated
VOC compounds associated with the Aro site has been reported. In situ bioremediation is
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not considered to be a feasible remedial technique at the Aro site due.to the limited capability
of the water-bearing strata to transmit water and the nature of the contaminants.

Chemical: Oxidation/reduction reactions can be induced in situ to treat VOC contamination.
Studies have shown that various oxidizing agents can reduce halogenated VOCs in soil and
ground water, such as are present on the Aro site, into simpler nontoxic compounds. The
recommended in situ treatment involves construction of a network of injection and recovery
wells, which would allow injection of oxidizing agents into the contaminated area, followed
by pumping to maintain hydraulic control of the area and monitor progress. This is very
similar to in situ bioremediation and would suffer from the same drawbacks at this site (low
formation hydraulic conductivity). This is considered an innovative technology by the EPA,
and because of this, bench and/or pilot studies would have to be performed prior to full-scale
implementation. Capital costs would be relatively high to start with, but operating and
maintenance costs would be small. This is not considered an applicable technology for the
Aro site.

Physical: Air sparging is the in situ removal/bioremediation of VOCs from soil and ground
water by injecting air under pressure. The rising air not only strips the VOCs from the soil
and ground water but increases the oxygen content of the water, thus enhancing natural
bioremediation. Nutrients may be injected along with the air stream, if desired, to enhance
bioremediation. Air sparging allows for the effective removal of VOCs without excavating
soils or having to do ground water recovery or treatment. It is effective in treating
chlorinated solvents with relatively large Henry’s Law constants (highly volatile), such as are
present on site. Typically, air sparging is done in combination with soil venting. This
technique uses recovery wells fitted with vacuum pumps to extract the rising air from the
unsaturated zone, collects it, and then runs the air through a treatment unit (for example,
carbon filters) to remove the VOCs stripped from the soil and ground water. However, at
the Aro site, migration of the air through the water-bearing strata would be hindered by the
high content of silts and clays beneath the site, making this an unacceptable means of
remediation for this site. Additionally, the unsaturated zone is very thin so that soil venting
would be difficult.

An alternative to the above processes would be the dewatering of the site and the removal of
the VOC contaminant by use of soil venting, or soil vapor extraction (SVE) technologies.
Because of the low permeability of the soil due to the high content of silts and clays beneath
the site, dewatering of the site would be very slow, but maintaining the dewatered area
should not require removal and treatment of gross quantities of water. With the site
dewatered, the SVE technologies, which may or may not include active introduction of air
into the soil through air injection wells, can be applied to the site. Air fracturing of the soils
may be required. This may be a relevant technology for the Aro site.
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Ground water removed using this alternative would be treated or processed as required, and
then discharged to either the publicly owned treatment works (POTW) or to a permitted
surface discharge.

Aboveground treatment

Chemical: Soils can be treated aboveground via "soil washing." For this method, a solvent
is used to "leach" VOCs off the contaminated soil, and the leachate is then treated to remove
the VOCs. This is considered an innovative technology and does not have a proven track
record as of yet. Therefore, bench-scale and/or pilot-scale studies would be needed.
Additionally, the fine particle sizes of the tills below the site will cause problems. This is
not a recommended technology for the Aro site.

Stabilization: Similar to in situ stabilization, ex situ stabilization of contaminated soils can
be done by mixing with Portland cement and appropriate additives. This is a relatively
simple technology but is expensive in labor and materials. Additionally, the treated fill has a
greatly increased volume. The treated fill would have to be disposed of on site, which may
not be practical here given space considerations, or landfilled. Trucking and disposal fees
would then be incurred, and only hazardous waste landfills would be able to take the
materials. This is not considered a relevant technology for the Aro site.

Incineration: Excavated soils could be incinerated on site (heated up to temperatures which
would destroy the VOC contaminants) to treat the contaminants. This would involve
bringing a portable incinerator on site. Depending on the resulting soil properties after
treatment, the treated soils could then be reused on site as clean fill or taken off site for
disposal or for use elsewhere. Total costs for using this process would include excavation,
and can be quite high, however, if sufficient quantities of soil require treatment, the process
may be cost effective and less expensive than off-site disposal. Permits will most likely be
required, but incineration is a readily available technology which destroys the contaminants.
This may be a relevant technology for the Aro site.

Low Temperature Thermal Desorption: Excavated soils could be processed by low
temperature thermal desorption on site (heating of the soils to temperatures which would
cause the VOC contaminants to desorp from the soil particles) to treat the contaminants.
This would involve bringing a portable low temperature thermal desorption processor on site,
including a system for treating of all the vapors produced by the process. Depending on the
resulting soil properties after treatment, the treated soils could then be reused on site as clean
fill or taken off site for disposal or for use elsewhere. Total costs for using this process
would include excavation, and can be quite high, but if sufficient quantities of soil require
treatment, the process may be less expensive than off-site disposal. Permits will most likely
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be required, but this is a readily available technology which removes the contaminants. This
may be a relevant technology for the Aro site.

Disposal

On site: If the soil is treated on site, it can then be reused on site, possibly replaced in
excavations or transported off site for disposal.

Off site: Disposal of contaminated soil can be accomplished by transporting it to a permitted
RCRA facility. TCE and 1,2-DCE are regulated substances under EPA’s Land Ban so
concentrations in the soil will determine their fate and costs. If concentrations are below
statutory levels (some of the soils on site fit this category), the soils can be landfilled in a
hazardous waste landfill. If levels are above statutory limits, the soils must be incinerated
prior to landfilling. Off-site disposal is an expensive option for large amounts of soil. This
is usually a better option for small quantities of highly-contaminated wastes.

2.4.2 Ground Water

2421 Remedial technologies

Ground water monitoring

Ground water monitoring is part of most remedial actions, and since the Aro site has ground
water contamination, it will be part of any remedial action at the site. Monitoring is
typically accomplished via monitoring wells. Monitoring wells can be used to gather water
quality samples, measure hydraulic head, and for aquifer stress testing to gain insight on
ground water flow parameters. In addition, during the installation process, geologic
information is obtained. All of this information is used to predict contaminant transport at
the site and in the design and periodic performance evaluations of remedial activities.
Monitoring well permits with the state are required. A ground water monitoring well
network is currently in place at the Aro site. Table 2 shows this and other applicable
technologies and rates them for effectiveness, implementability, and cost.

Institutional controls

Three methods of controlling access to contaminated ground water are deed restrictions, well
permitting restrictions, or acquiring the affected properties and restricting access fencing. A
deed restriction is a negotiated addendum to an existing deed, which until removed, indicates
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that ground water below the property is contaminated. This notifies the existing and
subsequent property owners of the contaminated ground water. Similarly, the New York
State Department of Health (NYSDOH), which permits wells, can be used to screen out well
permit applications which might be impacted by the site. However, neither of these
mechanisms is necessary for the Aro site, since all potential downgradient receptors are on
city water, and wells in these surficial materials are not practical.

Containment

Recharge control: Impermeable caps constructed over ground water contaminant source
areas prevent percolation of surface waters into the ground, thereby reducing the amount of
leaching of contaminants to the ground water. Typically, caps in industrial areas such as this
are constructed of clay, concrete, or asphalt. Caps are easily installed and are a quick and
lasting means of recharge control. However, this technology is probably not applicable to
the Aro site because it would only prevent leaching of contaminants from the unsaturated
soils.” At this site, the soils above the water table do not appear to be significantly
contaminated, only those below the water table contain significant VOC concentrations.

Caps are not effective in this situation. The majority of the site is already capped with
asphalt or buildings.

Vertical barriers: Slurry walls are usually used for hydraulic isolation of a region or to
create a barrier to flow to enhance other remedial techniques. They are constructed by
trenching to a lower hydraulic barrier and backfilling with an effectively impermeable
material, such as a bentonite slurry. They usually must be combined with impermeable caps,
or a "bathtub effect” will occur, and ground water will overtop the slurry wall. Slurry walls
are suited for geologic settings where the depth to the lower hydraulic barrier is moderate
(typically less than 40 feet) and the formation is easily excavated. While this geologic
description fits the Aro site, hydraulic isolation of the contaminated region using slurry walls
is not practical because of the presence of the manufacturing plant and access problems with
adjacent properties being so close to the buildings. Slurry walls, serving as a flow barrier in
certain areas of the property are a possible remedial method if used in combination with one
or more of the other remedial technologies.

Sheet pilings are used in the same manner as slurry walls and generally create the same
hydraulic effect. Sheet pilings are usually installed from the surface down to the lower
hydraulic barrier and are driven into the ground using a sheet piling hammer. Because of
costs and unpredictable wall integrity, sheet piling is seldom used except for temporary
dewatering or other construction such as erosion protection where flowing surface waters are
being intersected.
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Collection

Pumping: Recovery wells are a conventional means of extracting contaminated ground water
from beneath sites. The number and placement of wells is typically a function of minimizing
pumping rates and cleanup time, while ensuring all contaminated ground water is recovered.
The water bearing unit (tills) at the Aro site is very low yielding, having a transmissivity on
the order of 0.04 feet? per day. Therefore, pumping wells will be impractical at this site.

Hydraulically enhanced recovery wells are installed by hydraulic fracturing of a media. This
is a technique borrowed from the petroleum industry to enhance recovery wells in petroleum
reservoirs. It consists of pressure injecting a granular slurry into a borehole. When the
down-hole pressure exceeds the pressure of the formation, fissures or fractures are created
propagating from the borehole. After the pressure is released, the granular material remains
in place, preventing the fissures and fractures from closing. This significantly increases the
hydraulic conductivity immediately about the well (increasing the effective radius of the
well), thus allowing the well to pump greater quantities of water from low-yielding
formations. This probably would not increase flow to high enough levels to be economical at
this site, however, due to the formation’s low hydraulic conductivity. Additionally, it may
cause damage to the buildings and pavement at the site due to the shallow depth to the
water-bearing layer here (injection pressure may cause soil to heave). This technology is not
recommended at this site since better means of collecting ground water exist for this site.

Injection and recovery wells in combination can be used to collect ground water. By
injecting clean water upgradient from a recovery well, a containment cell may be created in
which the hydraulic gradient is increased, thereby allowing greater pumping rates and
reducing the time required to remediate the aquifer. Care must be taken in the design of the
system. If improperly designed, spreading of the contaminants will occur. Permitting of
injection wells is typically quite involved. This technology is not applicable to the Aro site,
due to the shallow depth to ground water and low hydraulic conductivity.

Horizontal recovery wells are installed using directional drilling techniques as developed in
the petroleum industry. The standard application is for the well to be installed parallel to the
axis of the contaminant plume along the top of the lower hydraulic barrier. The hydraulic
effect of a horizontal recovery well is similar to that of a drain, but being at the base of the
aquifer and having an active collection system, the well is able to create a larger capture
zone. Horizontal wells are especially useful in settings with limited saturated thickne:s and a
great material contrast between geologic strata. Horizontal wells may be applied at the Aro
site, but the low hydraulic conductivity would cause very low yields. This technology has
not been widely used and as such is very expensive. Other alternatives are available to
accomplish the same purpose, and therefore this technology will not be considered further.

Subsurface drains: Interceptor trenches are widely used to collect contaminated ground water
in low-permeability formations. Pumping from a sump in a trench, that is constructed from

Rev 7 0503%4

25



the surface down to the top of the lower hydraulic barrier, across the width of the
contaminant plume, and filled with highly permeable material, would create a horizontal sink
to intercept contaminated ground water flow. This active/passive collection scheme is ideally
suited for use at sites with relatively shallow ground water in low-yielding formations, the
contaminant plume is relatively narrow, and the depth to the lower hydraulic barrier is not
great, such as the Aro site. This technology will be retained for further consideration.

Shallow drain tile networks can be installed across regions of contaminated ground water as a
means of passive collection. The use of drain tiles is suited to sites with shallow ground
water, and the depth to a lower hydraulic barrier is not great. While drain tiles would be an
effective means to capture contaminated ground water at the Aro site, they would not ensure
vertical capture of all ground water due to the depth to the lower hydraulic barrier, and
therefore are not a recommended means of ground water remediation here.

Dewatering: Dewatering and maintaining a depressed water table is often necessary prior to
and during the in situ treatment of contaminated soils. This technology consists of
evacuating the ground water from an area and preventing upgradient infiltration through
extraction wells and pumping techniques. This technology will be retained for consideration
as a component of in situ soil treatment.

 In _situ treatment

Biological: In situ bioremediation involves injecting (through injection wells) solutions
enriched with nutrients and oxygen (that is, ammonia, hydrogen peroxide, and so forth) into
the aquifer to promote the growth of the natural microflora, or introduced bacteria, which
will in turn transform the contaminants into nontoxic compounds (using the contaminants as
an energy source for growth). Because concentrations of nutrients may exceed ground water
standards, it is often necessary to establish hydraulic control of the treatment region. This is
typically accomplished via recovery wells. Bioremediation is most often done for petroleum
contamination, but successful remediation of the halogenated VOC compounds associated
with the Aro site has been reported. In situ bioremediation is not considered to be a feasible
remedial technique at the Aro site due to the limited capability of the water bearing strata to
transmit water and the nature of the ground water contaminants.

Chemical: Oxidation/reduction reactions can be induced in situ to treat VOC contamination.
Studies have shown that an iron-based material can reduce halogenated VOCs in ground
water, such as are present on the Aro site, into simpler nontoxic compounds. The
recommended in situ treatment of ground water involves construction of a trench down to the
lower hydraulic barrier and backfilling with the iron-based material. This is known as a
"permeable reactive wall." Ground water is allowed to flow through the trench naturally,
and contaminants are reduced as it flows through the wall. It can also be aided by "funnel
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technology," or slurry walls, placed to funnel the ground water to the reactive wall. This
technology is best suited for geologic settings in which depth to the lower hydraulic barrier is
not great, or the plume does not extend to great depths. This is considered an innovative
technology by the EPA. In situ oxidation/reduction is a potential remedial technique for use
at the Aro site. Because it is an innovative technology, bench and/or pilot studies would
have to be performed prior to full-scale implementation. Capital costs would be relatively
high to start with, but operating and maintenance costs would be small.

Physical: Air sparging is the in situ removal/bioremediation of VOCs from ground water by
injecting air under pressure. The rising air not only strips the VOCs from the soil and
ground water but increases the oxygen content of the water, thus enhancing natural
bioremediation. Nutrients may be injected along with the air stream, if desired, to enhance
bioremediation. Air sparging allows for the effective removal of VOCs without ground
water recovery or treatment. It is effective in treating chlorinated solvents with relatively
large Henry’s Law constants (highly volatile), such as are present on site. Typically, air
sparging is done in combination with soil venting. This technique uses recovery wells fitted
with vacuum pumps to extract the rising air from the unsaturated zone, collects it, and then
runs the air through a treatment unit (that is, carbon filters) to remove the VOCs stripped
from the soil and ground water. However, at the Aro site, migration of the air through the
water-bearing strata would be hindered by the high content of silts and clays beneath the site,
making this an unacceptable means of remediation for this site. Additionally, the unsaturated
zone is very thin so that soil venting would be difficult.

Ex situ treatment

Physical: Air stripping is the process where relatively large volumes of air are mixed with
contaminated water to remove volatile compounds from the water. To enhance air/water
contact, the surface area of the water is maximized. This is achieved either through a
packed vertical column where the water is turned into a mist or in shallow tray aerators
where air is passed through the water in a vertical series of trays. A by-product of this
stripping process is VOC-laden air, which may in turn have to be treated (for example, with
vapor phase carbon adsorption). This method is not well suited to hard waters, as clogging
may occur. Pretreatment is often required. This technique is particularly effective for
compounds which have large Henry’s Law constants (highly volatile), such as the VOCs
present at the Aro site. The technology is well understood and readily available at moderate
cost. This is an applicable means of water treatment at the Aro site and may possibly be
used alone, or in conjunction with other treatment techniques.

Adsorption is another possible physical means of ex situ treatment. Organic compounds in
water or air passing through granular activated carbon filters are adsorbed by the activated
carbon and retained in the filter. This technology is particularly suited for removal of widely
varying amounts of chlorinated solvents (from high levels, to trace amounts in certain areas),
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such as are present at the Aro site. These filters can adsorb only a limited amount of
compounds before periodic recharging of the filter is required. This method is also prone to
clogging of the filter, and pretreatment of the water may be required. This may be a useful
treatment technique for use at the Aro site, especially if used in conjunction with other
treatment or disposal technologies.

Disposal

On site: If the treated water contains concentrations of contaminants below the applicable
standards (federal and state), it may be discharged to the storm sewer, and thus to surface
waters. A National Pollution Discharge Elimination System (NPDES) permit would be
required for this option. This option is applicable for most discharge rates, but is
particularly cost effective when large volumes of water are being treated. Discharge of
treated water to the storm sewer at the Aro site is a possible means of disposal.

Off site: Disposal of untreated or partially treated water to the local POTW is often times an
attractive option, assuming the POTW has enough excess capacity and is willing to accept the
water. Concentrations of VOCs in these waters would have to meet local standards and
discharge rates. If extracted ground water exceeds these standards, it would have to be
pretreated before discharge to the POTW. This pretreatment can be expensive, depending on
the contaminants and their levels. While discharging to the POTW, the customer is assessed
user fees, which usually vary depending on the flow volumes and concentrations. This
method of disposal is best suited for small effluent rates, such as is expected at the Aro site,
because of costs. The local POTW for the Aro site is located in the town of Cheektowaga
and may be accessed via the on-site sanitary sewer. This may be a viable option for the Aro
site. Use of a POTW may also have an added benefit, in that EPA has found that phenol
and some related compounds (found in MW-3) do not pass through POTWs, thus making
pretreatment standards for these compounds unnecessary.

Shipment of untreated water off site to a RCRA permitted treatment facility is also an option.
With this option, the water does not have to undergo any pretreatment processes and is
pumped directly into a licensed hazardous waste transport vehicle for delivery to the
treatment plant, usually from a storage tank on site where the extracted ground water is
stored until it can be transported. The user is assessed transportation and treatment fees, and
costs can be quite high if large volumes of contaminated ground water must be disposed.
This method usually is appropriate for small effluent rates with high concentrations of
hazardous wastes, such as TCE. Because TCE is a listed hazardous waste and its reuse is
unlikely, Aro may incur future liabilities should the RCRA facility dispose of it improperly.
Also, transportation of contaminated ground water may cause a public perception problem, as
well as cause possible liability problems if an accident occurs while transporting the wastes.
Off-site disposal of water in a RCRA facility is probably not a viable option for disposal of
water at the Aro site due to the nature of the contamination. VOCs are concentrated in
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relatively small areas, which in this formation are not amenable to pumping. Therefore, the
VOCs will probably be extracted along with quantities of relatively uncontaminated ground
water, making the extracted ground water relatively dilute and fairly large in quantity. Costs
for shipping ground water to a RCRA facility would thus be extremely expensive and not
warranted with the low concentrations.

Deep well injection

Deep well injection, involving injection of water into a subsurface strata hydraulically remote
to any potable water supply, is also sometimes used as a means of water disposal. This
method would require a deep well injection permit, which is usually very difficult to obtain,
and may require frequent sampling of the water to be injected. Sites with low to moderate
effluent rates which overlay favorable strata for disposal, such as spent oil reservoirs, are
best suited for this technique. Though injection is currently legal, should a water resource be
degraded in the future and linked to this disposal, Aro may be liable. Additionally, public
reaction to this disposal mechanism would likely be adverse. This method of disposal is not
recommended for the Aro site.

2.4.3 Surface Water

2431 Remedial technologies

Surface water monitoring

Surface water monitoring is part of most remedial actions, and since the Aro site has surface
water contamination, it will be part of any remedial action at the site. Monitoring is
typically accomplished by taking grab samples directly from the surface water bodies. This
information is used to predict contaminant transport at the site and in the design and periodic
performance evaluations of remedial activities. Table 3 shows this and other applicable
technologies and rates them for effectiveness, implementability, and cost.

Institutional/Phvsical controls

Two methods of controlling access to contaminated surface waters are: deed restrictions and
restricting access by fencing property, similar to what may be done for ground water.
However, they are even less effective for surface waters than for ground water, especially if
the surface waters are flowing off site. Institutional controls are not considered a relevant
technology for surface waters at this site.

Rev 7 050394

29



Containment of contaminated ground water

Ground water is percolating into the on-site sewer backfill culvert and contaminating the
surface water ditches with VOCs. This could be prevented in one of two ways. The first
would be to excavate the culverts and ditches, line them with an impermeable liner (ciay or a
geomembrane, such as high density polyethylene), and backfill with clean fill material. The
liner would prevent contaminated ground water from using these backfills as a preferential
flowpath. This is a viable option at this site because the ditches are relatively short and not
overly deep.

The second method would be to use pumping to lower the water table to below the level of
the ditch backfill, thus preventing the ground water from infiltrating into the backfill. This
would be done with several shallow wells located alongside the sewers. However, the low
conductivity tills at this site make this impractical, especially with the need for treating the
pumped ground water.

Collection

It is possible to divert all the contaminated surface water into a collection basin/tank for
treatment and disposal. This is a relatively simple technology but would be impractical for
this site for reasons of space, high costs, and the fact that most of the water collected would
be storm water which is not contaminated.

More practical would be to divert clean storm water away from contaminated areas and
collect only the contaminated water flowing in the sewer backfill. This water is the only
water directly in contact with the contaminated ground water and is relatively small in
volume. The water could be collected by constructing a sump, filled with a granular
material, across and beneath the backfilled ditches near their mouth. The intercepted water
could then be pumped out for treatment and disposal. This may be a viable option for the
Aro site, since the sewer backfill serving as preferential flowpaths.

Treatment and disposal

Contaminated surface waters can be treated and disposed in the same way as detailed for
ground water in the previous sections. Advantages would be gained (lower costs) by treating
and disposing of the contaminated surface water in the same manner as the ground water,
since they are contaminated with the same compounds.
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2.5 EVALUATION OF TECHNOLOGIES AND PRELIMINARY SELECTION OF
ALTERNATIVES

Preliminary screening of remedial technologies and process options for the various impacted
media at the site was documented in the previous section. The technology screening
identified potential remedial options and evaluated them for effectiveness, implementability
and cost, as required by the National Contingency Plan. Tables 1, 2, and 3 give these
evaluations for soil, ground water, and surface water, respectively, as well as listing
screening comments relative to each option. The remedial technologies retained for
consideration in choosing alternatives are those judged to best meet the RAOs for the
particular media, given the effectiveness, implementability, and cost factors. These retained
technologies are summarized in Table 4.

The retained technologies were then assembled into the following alternatives for remediating
the Aro site. These alternatives will be carried forward for detailed analysis, and eventual
selection of a preferred alternative.

2.5.1 Soil

2.5.1.1 Alternative 1 - No action

Under this alternative, no remedial action will be undertaken to remediate soils.

2.5.1.2 Alternative 2 - Limited action via institutional controls

This alternative will consist of fencing the Aro site and the two western neighboring
properties to restrict access and placing deed restrictions on the properties to alert future
owners that the subsurface soils may be contaminated with VOCs.

2.5.1.3 Alternative 3 - In situ stabilization of "hot spots"”

This alternative will consist of in situ stabilization of two highly contaminated soil areas.
The first area is around the former metals preparation room and the second is around the
loading dock on the southeast corner of the building. The soil will be stabilized by the
addition of Portland cement (possibly including some additives such as bentonite clay) via
deep soil mixing or pressure grouting. Structural considerations pertaining to the building,
the presence of the water table, and volume expansion of the stabilized soils will have to be
carefully evaluated. Stabilization of these areas will prevent further leaching of TCE and
1,2-DCE to the ground water.
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2.5.14 Alternative 4 - Excavation of "hot spots" with two treatment/disposal options

This alternative will consist of excavating portions of two highly contaminated soil areas in
the vicinity of the metals preparation room and former loading dock areas to remove those
soils with high levels of contamination and replacing them with clean fill. Structural
considerations pertaining to the building will require careful evaluation, as well as problems
associated with excavating below the water table. Actual excavation will require extensive
on-site screening to identify the precise limits of contamination (keeping excavated soil to a
minimum). Additionally, health and safety considerations relating to the construction
workers will have to be carefully evaluated. The excavated soils will either be incinerated
on site via a portable incinerator (and then disposed on site) or disposed off site via a
permitted RCRA facility. If disposed off site, the soils will be landfilled if levels are below
those of EPA’s Land Ban or incinerated at an off-site RCRA facility and subsequently land
filled if they exceed the statutory limits for landfilling. This decision will be made on the
basis of relative costs, availability of permits, and so forth.

To avoid recontaminating the soils via contaminated ground water after placement of the
clean fill, this alternative will require combination with a ground water collection and
treatment alternative.

Excavation of the "hot spots” presents several technical and cost-related problems. From a
technical perspective, a large portion of the most highly contaminated areas of the site are
located under active portions of facility buildings and are therefore inaccessible. The cost
associated with on-site treatment or off-site disposal of excavated materials will be
significant. Other factors affecting cost include: 1) the need to support building foundations
in order to excavate in and around the facility buildings near the metal preparation room and
the former loading dock area and 2) excavation in low permeability materials below the
water table will result in seepage into the excavation and will present material handling
problems.

2.5.1.5 Alternative 5 - Excavation of all soils exceeding New York State recommended
soil cleanup objectives with on-site incineration

This alternative will be similar to Alternative 4, except that all soils exceeding the New York
State Recommended Soil Cleanup Objectives will be excavated and replaced with either clean
fill or the treated soil. Due to the expected quantities to be treated, on-site incineration is
expected to be most economical and will be accomplished via a portable incinerator. To
avoid recontaminating the soils via contaminated ground water after placement of the treated
soil (or clean fill), this alternative will require combination with a ground water collection
and treatment alternative. The same technical and cost concerns that apply to Alternative 4
are also applicable to Alternative 5; however, these concerns will impact this alternative to a
greater extent due to the increased scope of this alternative. As demolition and/or
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interruption of active plant facilities and operations would be involved, this alternative will
be given no further consideration.

2.5.1.6 Alternative 6 - Excavation of all soils exceeding New York State recommended
soil cleanup objectives with on-site low temperature thermal desorption

This alternative will be similar to Alternative 5, except that all soils exceeding the New York
State Recommended Soil Cleanup Objectives will be excavated and processed on site by low
temperature thermal desorption (heating of the soils to temperatures which would cause the
VOC contaminants to desorp from the soil particles) to treat the contaminants. This would
involve bringing a portable low temperature thermal desorption processor on site, including a
system for treating of all the vapors produced by the process. Depending on the resulting
soil properties after treatment, the treated soils could then be reused on site as clean fill or
taken off site for disposal or for use elsewhere. Total costs for using this process would
include excavation, and can be quite high, but if sufficient quantities of soil require
treatment, the process may be less expensive than off-site disposal. Permits will most likely
be required, but this is a readily available technology which removes the contaminants.

An obstacle in utilizing this process is that significant quantities of contamination are beneath
the building and are not accessible for excavation without undue cost or destruction of
portions of the building. The same technical and cost concerns that apply to Alternatives 4
and 5 are also applicable to Alternative 6. As demolition and/or interruption of active plant
facilities and operations would be involved, this alternative will be given no further
consideration.

2.5.1.7 Alternative 7 - Cleanup of soils in conjunction with the use of an interceptor
trench

This alternative allows for clean water to enter the contaminated areas and pass by the
contaminated soils with the water removing the contaminants from the soil. The water
contaminated by the soils is subsequently intercepted, collected, and treated. The use of the
interceptor trench in conjunction with ground water collection and treatment is discussed
more fully in Section 2.5.2.4 Alternative 4 - "Ground water collection via an interceptor
trench and two treatment/disposal options. "

2.5.1.8 Alternative 8 - Dewatering of the site and the removal of the VOC contaminants
bv use of SVE

This alternative for the removal of the VOC contaminants by SVE requires that the
contaminants have a high vapor pressure. This alternative also requires that the site can be

Rev 7 050394

33



dewatered and that the soil conditions at the site will allow for the passage of air through the
dewatered soils.

Because of the low permeability of the soil due to the high content of silts and clays beneath
the site, dewatering of the site would be very slow, but maintaining the dewatered area
should not require removal and treatment of gross quantities of water. With the site
dewatered, the SVE technologies, which may or may not include active introduction of air
into the soil through air injection wells, can be applied to the site. Air fracturing of the soils
may be required.

Ground water removed using this alternative would be treated or processed as required, and
then discharged to either the POTW or to a permitted surface discharge.

2.5.2 Ground Water

2.5.2.1 Alternative 1 - No action with monitoring

Under this alternative, no remedial action would be taken to remediate ground water at the
site. Ground water monitoring would be continued using the existing remedial investigation
monitoring wells.

2.5.2.2 Alternative 2 - Limited action via institutional controls

This alternative will consist of purchasing the property immediately west of the metals
preparation room and restricting access to it. Deed restrictions will be placed on this and the
Aro property to alert future property owners of ground water contamination beneath the
property. Ground water monitoring would be continued using the existing remedial
investigation monitoring wells.

2.5.2.3 Alternative 3 - In situ treatment via a permeable reactive wall

This alternative would use a "permeable reactive wall" built across the downgradient end of
the VOC plume to destroy VOCs in the ground water as they flow through it. The reactive
wall is a totally passive system and is filled with reactive granular metal material (iron-based)
to degrade VOCs as they flow through it to nontoxic by-products. It is purposely made
highly conductive to allow contaminated ground water to flow through it and is completed to
bedrock (the lower confining layer) to ensure the entire plume is treated. This is an EPA
innovative technology.
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Funnel technology, or the use of slurry walls to funnel contaminated ground water to a
permeable reactive wall, will also be evaluated to achieve the optimum balance of treatment
efficiency versus cost (that is, use slurry walls to funnel ground water to a relatively short
reactive wall, versus using a long reactive wall with no funneling of ground water).

2.52.4 Alternative 4 - Ground water collection via an interceptor trench and two
treatment/disposal options

An interceptor trench could be installed across the downgradient end of the VOC plume to
collect contaminated ground water. The interceptor trench would be installed to bedrock
(lower confining layer) with collection sumps. Ground water would be pumped from the
collection sumps to a central holding system prior to treatment and discharge.

The contaminated ground water could then be treated on site via oxidation/reduction, air
stripping or adsorption (using granular activated carbon), and disposed of into the storm
sewer or disposed of to the local POTW, using pretreatment via one of the three methods
above, if required. The decision to dispose to the POTW, or to treat and dispose to the
storm sewer, would be made based on costs versus efficiency. If the decision is to dispose
to the storm sewer after on-site treatment, an NPDES permit would be required.

An eva‘uation will also be made whether or not to include a slurry wall immediately
downgrudient of this interceptor trench to reduce ground water inflow from downgradient of
the plume. The slurry wall would reduce inflow of uncontaminated ground water. This
decision will be made based on cost, as well as avoidance of unwanted downgradient impacts
to surface waters.

2.5.2.5 Alternative 5 - Ground water collecfion via recovery wells and two
treatment/disposal options

Recovery wells could be installed within the VOC plume to collect contaminated ground
water. Recovery wells would be installed to bedrock (lower confining layer) and connected
to a central collection system for storage prior to ground water treatment and discharge.

Contaminated ground water which is collected from the recovery wells could be treated on
site via oxidation/reduction, air stripping or adsorption (using granular activated carbon), and
disposed of to the storm sewer or to the local POTW. The decision to dispose of the
contaminated ground water to the POTW (possibly requiring pretreatment), or to treat and
dispose of it to the storm sewer, would be made based on permit requirements and cost
efficiency.
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2.5.2.6 Alternative 6 - Ground water collection via SVE dewatering and two
treatment/disposal options

This alternative would be a component of soil cleanup Alternative 8 - Dewatering of the site
and removal of the VOC contaminants by use of SVE as discussed in Section 2.5.1.8.
Ground water collection would occur as a result of dewatering activities performed during
the installation and operation of an SVE system. Ground water collected during the SVE
activities would be pulled from the SVE wells and collected into below grade holding tanks.
These tanks would contain a system which would pump the collected ground water into a
central storage tank pending treatment and discharge.

Contaminated ground water which is collected during the dewatering process could be treated
on site via oxidation/reduction, air stripping or adsorption (using granular activated carbon),
and disposed of to the storm sewer or to the local POTW.

2.5.3 Surface Water

2.5.3.1 Alternative 1 - No action with monitoring

Under this alternative, no remedial action will be undertaken to remediate surface waters.
Surface water monitoring would be continued.

2.5.32 Alternative 2 - Lining of storm sewer and sanitary sewer ditches

This alternative would evaluate installation of an impermeable liner (for example, clay or
geomembrane) beneath the backfill of the storm sewer and sanitary sewer on the Aro site.
The drainage ditch would also be evaluated for lining. The purpose of the liners would be to
prevent contaminated ground water from entering the surface water via these backfilled
ditches, which are acting as ground water discharge zones at present.

2.53.3 Alternative 3 - Collection of influent ground water from sewer backfills with two
treatment/disposal options

This alternative would collect the contaminated ground water flowing in the sanitary sewer
and storm water sewer backfills (the preferential flowpaths), using sumps placed beneath and
across the backfills, and treat and dispose of the collected water in one of two ways. The
first way would be to treat it on site, using oxidation/reduction, air stripping or adsorption
(granular activated carbon), and then disposing of it to the storm sewer (requires NPDES
permit). The second way would be to dispose of it to the POTW, using pretreatment if
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required. The decision on how to treat and dispose of the water will be similar to what is
done for ground water, assuming ground water is collected. The same system would be used
to treat the surface water.
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3.0 DETAILED ANALYSIS OF ALTERNATIVES

3.1 INTRODUCTION

This section presents the detailed analysis of the alternatives which were developed. and
screened in Section 2.0. The objective of the detailed analysis is to provide the basis for

identifying a preferred alternative or combination of alternatives for preparing the proposed
remedial plan. Alternatives have been evaluated using the criteria listed in Subsection 3.3.

3.2 KEY ISSUES

The key issues in the evaluation of alternatives are ground water quality and the potential
risk to the environment and human health. A list of the chemicals of concern and their
cleanup goals are presented in Table 5.

3.3 ALTERNATIVE ANALYSIS

This subsection details the analysis of individual alternatives for the Aro, Buffalo, New
York, facility. The remaining remedial alternatives are assessed according to the criteria
provided in the "Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA" dated October 1988:

o Meeting RAOs and proposed cleanup goals
e Balancing Criteria
- Long-term effectiveness and permanence
- Implementability

- Short-term risks
- Total cost
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34 GROUND WATER

34.1 Alternative 1 - Natural Attenuation - Ground Water Monitoring

34.1.1 Description

Under this alternative, no specific actions would be taken for ground water contamination.
The ground water beneath the site would be left in its current condition, and any changes
would be a direct effect of natural processes, such as biological/chemical/physical
degradation, adsorption, desorption, and dispersion. A ground water monitoring program
would be implemented to assess variations in the ground water contaminant concentrations.
The monitoring program would consist of sampling the monitoring well network. Samples
would be collected and analyzed for volatile organics (EPA Method 8240) on a quarterly
basis for the first year followed by semiannual monitoring. Monitoring well sample results
would be compared to proposed cleanup values and standards to assess natural attenuation.
The sampling duration is assumed to be for a period of five years for cost estimating
purposes. Longer term sampling would be established by a monitoring plan developed upon
implementation of this alternative. With proper training, sample collection activities could be
performed by facility personnel.

This alternative would require the development of a Sampling Analysis Plan (SAP). The
SAP would provide detailed methodology for sample collection, handling, and shipment.
The SAP would also reference the appropriate laboratory methods and would provide quality
assurance requirements for the sampling effort. The SAP would be based on standard
sampling practices currently used by the NYSDEC and outlined in EPA protocols SW-846.

In addition to the SAP, monitoring reports would be prepared to accompany the analytical
data. The monitoring reports would discuss deviations from the SAP, note any problems
encountered, summarize the analytical data, and present conclusions drawn from the data.

34.1.2 Threshold criteria assessment

The Risk Assessment (Section 1.5.1.1) concluded that no complete exposure pathway for
ground water is present. Currently there are no water-supply wells on site or the
neighboring properties; therefore, exposure to ground water beneath the Aro facility is
unlikely for on-site workers, utility workers, or off-site residents. All drinking and process
water for the Aro facility is received through the city water supply. Residents to the west of
the Aro property are not known to have private water wells, and these homes are currently
supplied by city water. Therefore, no unacceptable human health risks exist under the
current use scenario.
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The ground water monitoring program would allow an evaluation of changes in ground water
quality. Consequently, if contaminant levels were to significantly increase, a contingency
plan would be implemented.

The cleanup goals considered for ground water contamination at this site consist of meeting
the general action objectives such as: TCE < 5 ug/l; 1,2-DCE < 5 pug/l; vinyl chloride <
2 pug/l; 1,1-DCE < 5 ug/l; 1,1,2-TCA < 5 pg/l; benzene < 0.7 pg/l; and total phenols <
1 pg/l.

The remedial investigation showed that contaminants at the site exceeding the New York
State Ground Water Quality Standards were TCE, 1,2-DCE, and vinyl chloride. These
contaminants were located predominantly in the vicinity of the metals preparation room and
along the sewer backfill in the western end of the employee parking lot.

In the future, through natural attenuation processes, the contaminant levels detected to date
are not expected to be reduced to cleanup goals at all of the wells and thus RAOs will not be
met. However, the monitoring program would detect any changes in ground water quality
and assess the effectiveness of natural attenuation.

34.1.3 Balancing criteria assessment

Long-term effectiveness and permanence: The time to achieve long-term effectiveness and
permanence of this alternative is not known. It is expected that the levels of contaminants

detected in the ground water, however, would to some extent, attenuate over time. This
alternative would not reduce the mobility, toxicity, or volume of contaminants in the ground
water by treatment. Contaminants would be left in place and concentrations would vary
only as a result of natural attenuation processes, such as those already occurring.

Implementability: Implementation of this alternative can be accomplished using local services
and commercial equipment. Sampling would be performed in the same manner as during the
remedial investigation. Analyses would be performed as specified in the SAP developed for
the site.

Short-term risks: This alternative would effectively protect human health and the
environment over a short-term period. No threats are posed by the current ground water
contaminant levels and site usage, and contaminant levels are not expected to increase in the
future.

Toral cost: The estimated total cost of implementing this alternative is $142,000. This cost
includes preparation of the SAP, sample collection, report preparation, and analytical
services for sampling every three months during the first year and every six months over a
five-year period.
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3.4.2 Alternative 2 - Institutional Controls

3.4.2.1 Description

Under this alternative, no specific actions would be taken for the ground water
contamination. The ground water beneath the site should be left in its current condition and
any changes would be a direct effect of natural processes, such as biological/chemical/
physical degradation, adsorption, desorption, and dispersion. This alternative would include
the ground water monitoring program described in Section 3.4.1. In addition, institutional
controls would be placed on the facility and impacted neighboring properties.

Currently there are no water-supply wells on site or the neighboring properties; therefore,
exposure to ground water beneath the Aro facility is unlikely for on-site workers, utility
workers, or off-site residents. All drinking and process water for the Aro facility is received
through the city water supply. Residents to the west of the Aro property are not known to
have private water wells, and these homes are currently supplied by the city water supply.
Therefore, no unacceptable human health risks exist under the current use scenario.

Two methods of controlling access to contaminated ground water are deed restrictions and
well permitting restrictions. A deed restriction is a negotiated addendum to an existing deed,
which until removed, indicates that ground water below the property is contaminated. This
notifies the existing and subsequent property owners of the contaminated ground water.
Similarly, the NYSDOH, which permits wells, can be used to screen out well permit
applications which might be impacted by the site. However, these controls may not be
necessary for the Aro site since all potential downgradient receptors are on city water, and
wells in these surficial materials are not practical.

3.4.2.2 Threshold criteria assessment

The Risk Assessment (Section 1.5.1.1) concluded that no complete exposure pathway for
ground water is present. Currently there are no water-supply wells on site or the
neighboring properties; therefore, exposure to ground water beneath the Aro facility is
uniikely for on-site workers, utility workers, or off-site residents. All drinking and process
water for the Aro facility is received through the city water supply. Residents to the west of
the Aro property are not known to have private water wells, and these homes are currently
supplied by city water. Therefore, no unacceptable human health risks exist under the
current use scenario.
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The ground water monitoring program would allow for an evaluation of changes in ground
water quality. Consequently, if contaminant levels were to increase, a contingency plan
would be implemented.

The cleanup goals considered for ground water contamination at this site consist of meeting
the General Action Objectives such as: TCE < 5 pug/l; 1,2-DCE < 5 pg/l; vinyl chloride
< 2 ug/l; 1,1-DCE < 5 pg/l; 1,1,2-TCA < 5 pg/l; benzene < 0.7 pg/l; and total phenols
<1 pg/l

The remedial investigation showed that contaminants at the site exceeding the New York
State Ground Water Quality Standards were TCE, 1,2-DCE, and vinyl chloride. These
contaminants were located predominantly in the vicinity of the metals preparation room and
along the sewer backfill in the western end of the employee parking lot. Therefore, this
alternative will not comply with the RAOs. In the future, through natural attenuation
processes, the contaminant levels detected to date are not expected to be reduced to cleanup
goals at all the wells and thus RAOs will not be met. However, the monitoring program
would detect any changes in ground water quality and assess the effectiveness of natural
attenuation.

3.4.2.3 Balancing criteria assessment

Long-term effectiveness and permanence: The time to achieve long-term effectiveness and
permanence of this alternative is not known. It is expected that the low levels of

contaminants detected in the ground water, however, would to some extent attenuate over
time. This alternative would not reduce the mobility, toxicity, or volume of contaminants in
the ground water by treatment. Contaminants would be left in place and concentrations
would vary only as a result of natural attenuation processes, such as those already occurring.

Implementability: Implementation of this alternative can be accomplished using local services
and commercial equipment. Sampling should be performed in the same manner as was done
during the remedial investigation. Analyses would be performed as specified in the SAP
developed for the site.

Short-term risks: This alternative would effectively protect human health and the
environment over a short-term period. No threats are posed by the current ground water
contaminant levels and site usage, and contaminant levels are not expected to increase in the
future.

Toral cost: The estimated total cost of implementing this alternative is $152,000. This cost
includes preparation of the SAP, legal fees, sample collection, report preparation, and
analytical services for sampling every three months over a five-year period. In addition, this
covers the estimated cost associated with the placement of institutional controls.
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343 Alternative 3 - In Situ Treatment Via A Permeable Reactive Wall

3.4.3.1 Description

This option involves the construction of an impermeable slurry wall or sheet piling to contain
and direct the flow of ground water contaminants through a permeable reactive wall. The
reactive wall technology uses an iron-bearing matrix to dechlorinate the solvents passing
through the wall.

The permeable wall technology is a destructive treatment method. The main advantage of an
in situ destructive treatment method is that the environmental risks are eliminated or greatly
reduced without transferring the contaminants to another media or incurring additional
liability through off-site transportation and disposal. Also, because the construction zone can
be kept outside of the area of highest contamination, potential worker exposure is reduced.
The anticipated breakdown products of the process are: chloride ions, ethylene, and ethane,
which all have low toxicity characteristics.

3.4.3.2 Threshold criteria assessment

The cleanup goals considered for ground water contamination at this site were discussed
previously in Section 2.2.2. The anticipated ground water RAOs are: TCE < 5 pg/l; 1,2-
DCE < 5 pug/l; vinyl chloride < 2 ug/l; 1,1-DCE < 5 ug/l; 1,1,2-TCA < 5 pg/l; benzene
< 0.7 pg/l; and total phenols < 1 ug/l. In reviewing previous pilot scale studies, sources
with initial concentrations of TCE of between 50 and 200,000 g/l were treated to a level of
5 pg/l. Similarly, initial vinyl chloride levels of between 24 and 800 pg/l were treated to
levels of between 0.5 and 13 ug/l.

Bench and pilot scale tests would be necessary to confirm the treatment efficiency prior to
full scale implementation. If the bench or pilot scale testing indicated that the prescribed
treatment level was not attainable for all contaminants, a waiver would be requested.

In addition to the ground water RAOs for the known contaminants, additional standards
would have to be set for the breakdown products from the reactive wall treatment method.
Ground water effluent standards for a class GA fresh water source were listed for only one
of the expected degradation products, chloride ions. The published standard for chloride ions
is 500,000 ug/l. Standards were not published for the other two expected breakdown
products.
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3433 Balancing criteria assessment

Long-Term effectiveness and permanence: The long-term effectiveness of the permeable
reactive wall technology depends greatly on the ability of the in situ installation to resist
fouling. Due to a number of site specific parameters, it is the opinion of the inventors of the
technology that the specific characteristics of the Aro site pose a concern. Two factors that
may cause fouling are the high pH and the high concentration of sulfates in the ground water
at the site.

The technology relies on a mildly acidic to neutral pH to provide a supply of hydrogen ions
to replace the chlorine atoms on the chlorinated hydrocarbon. To date, all trials of the
permeable reactive wall technology have been conducted with a ground water pH between
6.0 and 7.5. Because the permeable reactive wall technology makes use of the available
hydrogen ions, a result of this process is to raise the pH of the ground water. The initial pH
of the ground water on the Aro site is between 7.2 and 9.2. Raising the pH of the ground
water through the permeable reactive wall is expected to lead to the formation of insoluble
metal hydroxides and mineral precipitates.

Another concern is the amount of sulfates present in the ground water. Additional testing of
MW-3 and MW-20 was conducted to determine sulfate levels. These tests show sulfate
levels of 400 and 240 mg/l in the two respective wells. Sulfate attack of the iron bearing
matrix in the permeable wall and the formation of insoluble ferrous sulfide are two concerns
over the high sulfate levels detected.

Two options were developed to improve the long-term performance of the permeable reactive
wall technology. The first option is to reduce the formation of metal hydroxide and sulfate
precipitants by reducing the pH of the ground water. This could be accomplished by
injecting a buffering agent into the ground water through upgradient wells. The amount of
buffering agent added to the ground water would have to be varied based on the ground
water flow. This would require continuous monitoring of ground water flow. The measured
flow would be fed into a pump controller to vary the amount of buffering agent added. This
option eliminates the passive nature of the technology. Periodic maintenance and monitoring
of the ground water flow meter, controller, pump, and buffering agent storage tank would be
required. This option also does not address the potential attack of the iron matrix.

A second option is to assume that fouling of the permeable wall is inevitable. The design of
the reactive wall would include provisions to periodically remove and replace the iron
matrix. This could be accomplished by encasing the reactive wall, or gates, within a
permanent screen. The iron matrix could then be removed with an auger and replaced as
needed. The need to replace the iron matrix would be based on a combination of bench and
pilot scale modeling data and the results of samples taken from downgradient wells.
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The treatment levels achieved by the permeable reactive wall technology are very close to the
proposed RAOs. Fouling or chemical attack of the iron matrix would decrease the
effectiveness of this technology. As a result, the replaceable permeable reactive wall design
would experience periods where the RAOs would not be met.

The permeable reactive wall technology is still undergoing field trials at this point. While
the initial results of these field trials has confirmed the data developed during bench and pilot
studies, long-term reliability has not yet been demonstrated. It is expected that the field
trials will confirm the long-term reliability of the permeable reactive wall technology.

Confirming the concerns regarding the Aro site would require bench and pilot scale testing.
The bench and pilot scale testing would be used to develop alternative engineering solutions
in an effort to resolve these concerns.

Implementability: Because of the lack of correlating data between previous pilot studies
using the permeable reactive wall technology and the Aro site, bench and pilot studies would
be required prior to the design of a full scale in situ treatment system. The bench scale
study involves treating wastewater samples from the site through a column of the iron
matrix. The bench scale study would provide data on the overall effectiveness of the
treatment method, degradation rates, fouling rates, and would identify degradation products.
Interpretation and evaluation of the bench scale data would allow for a more accurate cost for
a pilot scale study.

The pilot scale study would involve the construction of a small scale in situ treatment unit.
The pilot scale treatment unit is a funnel and reactive gate system. The funnel is composed
of approximately 30 feet of sheet piling on each leg of the funnel. The reactive gate is
composed of a caisson, 3 feet in diameter, situated at the mouth of the funnel. Pea gravel is
placed both upgradient and downgradient of the reactive gate. The caisson is filled with the
iron matrix. Three monitoring wells would be installed in the pilot system. The monitoring
wells would be located upgradient of the reactive gate, downgradient of the reactive gate and
within the reactive gate. Additional sheet piling could be required to isolate the
downgradient monitoring well from infiltration from the rest of the site. The data to be
developed from the pilot scale study include site specific hydraulic conditions, presence of
sulfur fixing bacteria, effects of metal hydroxide and mineral precipitants, and the
effectiveness of the process.

The pilot scale system would be in operation for six months. During these six months, seven
sampling events would occur. All seven sampling events would include sampling for organic
materials; three of the events would include sampling for inorganic materials. A total of 252
ground water samples would be tested for organic materials and 45 samples tested for
inorganic materials. The exact parameters tested would be determined following the bench
scale test, but would include trichloroethylene, 1,2-dichloroethylene, vinyl chloride, ethylene,
ethane, and chloride ions.
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A full scale in situ treatment system design and costs would be developed from the pilot scale
data. The costs developed for the full scale system would include construction, installation,
and long-term operating costs.

Short-term risks: The exposure pathways expected during bench and pilot scale studies of the
permeable reactive wall technology are not expected to change from the exposure pathways
identified in section 1.5.1.1 of this report. Risks associated with exposure to ground water
through sampling and testing would be minimized through the use of standard operating
procedures designed to minimize these risks. Since the in situ pilot system would be
installed downgradient from the major source of contaminants, exposure due to the
installation of the pilot system would be negligible. Decommissioning of the pilot system
through vibratory extraction of the sheet piling and removal of the reactive gate would also
be expected to involve minimal exposure to contaminants. Depending on the location of the
pilot system, it could be incorporated into the final design or abandoned in place, further
reducing the risk of exposure to contaminants.

Toral cost: The cost to conduct a bench scale study of the feasibility of the permeable
reactive wall technology is estimated at between $20,000 and $30,000.

The cost to install and operate an in situ pilot scale permeable reactive wall treatment system
for 6 months is estimated at $237,000. A present worth analysis of the cost to operate the
pilot system was not necessary due to the short time period of operation. A breakdown of
the costs associated with the pilot scale system are shown in Appendix A. The costs
associated with a full scale system are not known at this time, but based on identified costs,
it is estimated to be $3.6 million.

3.44 Alternative 4 - Ground Water Collection Via An Interceptor Trench And Two
Treatment/Disposal Options

3.44.1 Description

This alternative involves the construction of an interceptor trench to collect the ground water
and to prevent migration of contaminated ground water beyond the bounds of the trench.
The trench is constructed using permeable materials and a collection pipe at the bottom to
allow effective dewatering of the trench area. The rapid depression of the piezometric
surfaces at both sides of the dewatered trench is evidence that the trench is a barrier to
horizontal flow across the trench in the intercepted zones.

The interceptor trench is considered a viable means of ground water flow control because the
low permeability of the native soils limits or prevents the use of conventional ground water
recovery wells to effectively control the hydraulic gradient at the site. The calculated zone
of influence requires that conventional wells be placed very close to each other to be
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effective. Such a design becomes impractical to implement and does not provide the
assurance that some flow did not go between and past the conventional wells.

This alternative is desirable because it provides for control of the sources for potential
contamination over a large area, and avoids the need to install and maintain a large network
of well pumps, controllers, and associated piping.

This alternative can be done with readily available construction procedures. No new
technologies or implementation procedures are required.

The success of using this alternative can be easily evaluated by periodic sampling and
analysis of the monitoring wells downgradient and outside the boundary of the interceptor
trench.

3.44.2 Threshold criteria assessment

The cleanup goals considered for ground water contamination at this site were previously
discussed in Section 2.2.2. The anticipated ground water RAOs are: TCE < 5 pg/l; 1,2-
DCE < 5 pg/l; vinyl chloride < 2 ug/l; 1,1-DCE < 5 pg/l; 1,1,2-TCA < 5 pg/l; benzene
< 0.7 pg/l; and total phenols < 1 pg/l.

The interceptor trench would effectively capture water flowing toward the trench and would
allow that water to be processed to the required remediation standards.

The trench placement would be such that ground water downgradient and outside the
boundary of the interceptor trench was within acceptable ground water quality standards.

3.44.3 Balancing criteria assessment

Long-term effectiveness and permanence: The long-term effectiveness of controlling the
ground water depends on maintaining the integrity of the physical barrier to the migration of
the ground water. The physical interruption of the normal migratory paths combined with
the depression of the hydraulic head at the trench would effectively prevent migration of
contaminated ground water.

Implementability: The technologies for providing effective interceptor trenches with the
needed integrity control for intercepting ground water flow are well known and are being
used on similar projects throughout the country, including the local Buffalo, New York, area.
The integrity of the system can be evaluated by visual observation and measurement of water
surfaces in the trenched area, if so required.
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Because most of the construction zone is outside of the areas of highest contamination,
potential worker exposure during construction is reduced.

The selection of this alternative would require the extraction of ground water, which may
require treatment and disposal. However, the method of treating the ground water and the
method of disposal of the treated water is a direct factor in the consideration of this
alternative.

During consideration of technologies that might be applicable to this site, Section 2.5.2.4 of
this report, it was stated that consideration would be given to installing a slurry wall
immediately downgradient of the interceptor trench to reduce inflow of uncontaminated
ground water from downgradient of the plume (and downgradient of the trench). Because of
the low yield of ground water expected at this site, there appears to be no requirement for a
slurry wall to be installed in conjunction with the interceptor trench. Therefore, the
installation of a slurry wall is not a direct factor in the consideration of this alternative.

Furthermore, selective placement of the interceptor trench installation to retain access for a
future installation of a slurry wall will allow this subject to be revisited after the interceptor
trench system is operable, and if required, a slurry wall could then be installed at a later
date.

Short-term risks: The exposure pathways expected during construction are not expected to
increase over the exposure pathways identified in Section 1.5.1.1 of this report. Risks
associated with exposure to ground water through construction would be addressed through
the use of standard construction procedures designed to minimize these risks.

This alternative would effectively protect human health and the environment in the short-
term. Hydraulic gradient control would prevent further migration of contaminants.

Monitoring of the air emissions during installation would be conducted to assure compliance
with the applicable standards, but because of the locations selected for the trenching, air
emissions are not believed to be a concern for this alternative.

Total Cost: The cost to construct the ground water interceptor trench and the associated
collection (dewatering) piping and pump systems is estimated at $437,800.

To reduce the cost of disposing of the removed soil by incineration, the location of the
interceptor trench would be selected to limit the amount of contamination in the soil.

The cost of treating the collected ground water by air stripping and/or carbon adsorption is
estimated at $252,000. The estimated total costs for the construction of the interceptor
trench and subsequent ground water treatment is $2,588,000. An operational timeframe of
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30 years was used for price estimating purposes. See Appendix A for a cost breakdown on
the implementation of the ground water treatment system.

The method and cost of treating the ground water, and the method and cost of disposal of the
treated water is a factor in the consideration of this alternative, unless the POTW would
accept the untreated ground water.

As noted above, in considering the technologies that might be applicable to this site, Section
2.5.2.4, it was stated that consideration would be given to installing a slurry wall
immediately downgradient of the interceptor trench to reduce inflow of uncontaminated
ground water from downgradient of the plume (and downgradient of the trench). Because of
the low yield of ground water expected at this site, the cost of the slurry wall at
approximately $452,000 greatly exceeds the cost of providing additional treatment capacity to
handle the downgradient water flow.

3.4.5 Alternative 5 - Ground Water Recovery Wells And Two Treatment/Disposal
Options

3.4.5.1 Description

Under this alternative, a ground water recovery system would be used to: 1) capture
contaminated ground water, and 2) to provide gradient control to prevent further migration of
contaminated ground water hydraulically downgradient of the source areac(s).

Ground water recovery would be achieved through the installation of recovery wells with
accompanying equipment necessary to pump, containerize, and treat (if required) the ground
water prior to discharge to the POTW. This alternative would also include the monitoring
plan described under Alternative 1 and the institutional controls proposed under

Alternative 2.

Based upon the results of the in situ permeability testing conducted during the remedial
investigation, the average hydraulic conductivity of the unconsolidated glacial till aquifer is
3.5 x 108 centimeters per second (cm/sec). According to U.S. EPA document number
6000/8-90/003 "Basics of Pump and Treat Ground Water Remediation Technology"
unfavorable conditions exist at the facility that would make ground water extraction through
pump and treat technology unfeasible. Primarily, the hydraulic conductivity is considered
too low to allow a sustainable yield from the aquifer for ground water extraction. If ground
water extraction cannot maintain a sustainable yield, then containment of contaminated
ground water cannot be assured.
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A secondary unfavorable condition is the highly heterogeneous nature of the glacial till
comprising the aquifer. Under heterogeneous conditions, ground water will flow more
quickly through zones of higher hydraulic conductivity and more slowly through zones of
lower hydraulic conductivity. This creates difficulty in estimating the long and short-term
effectiveness of the ground water recovery system. Additionally, the overall length of time
will be increased under heterogeneous conditions in comparison to a more homogenous
aquifer system.

If the ground water recovery well alternative was considered to be a feasible remedial
alternative, it is estimated that a minimum of 68 wells would be required to provide ground
water capture in the source area and a hydraulic barrier to mitigate further contaminant
migration from the source area. The wells would be of a large diameter (3 feet or greater)
with an estimated radius of influence of 5 feet. These wells would be expected to perform
more as sumps than as continuously pumping recovery wells. The wells would be placed on
10 foot centers parallel to ground water flow in the source area adjacent to the metal prep
room. The wells would extend along the property boundary parallel to ground water flow
until intersecting the southern property boundary, at which point wells would be extended
200 feet to the east along the southern property boundary perpendicular to ground water
flow.

The hydraulic characteristics of the glacial till reduce the radius of influence of the recovery
wells in comparison to more permeable materials such as sand and gravel, hence the large
number of wells that would be required to maintain hydraulic control of ground water
beneath the facility. In addition to the high number of recovery wells that would be required
to maintain hydraulic control, an additional drawback to this alternative is potential damage
to the aquifer formation.

Damage to the aquifer formation may occur during the installation of large diameter recovery
wells. The aquifer is composed of fine clays and silts with interbedded sands and gravels.
Ground water movement is most active in the sand areas of less permeability. During
installation of wells in fine grained sediments, it is common to "smear" the borehole with the
finer grained material forming a "mudcake.” This mudcake would reduce the permeability
of the sandy areas where the borehole intersects these zones of higher permeability. In a
higher permeability formation, ground water entering the well would aid in removing the
mudcake from the borehole during development. However, in low permeability formations,
ground water is slow to recharge during development, and often the mudcake cannot be
effectively removed, thus the overall potential yield of the well is reduced.

Desiccation is another potential concern that may occur if the aquifer is dewatered.
Desiccation could result in reducing the present permeability of the aquifer to lower levels.
If this occurs, the effective yield of the recovery wells would be further reduced.
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3.4.5.2 Threshold criteria assessment

As detailed in Section 3.3.1.2, the Risk Assessment concluded that no complete ground water
exposure pathway exists. General action objectives for cleanup goals are desirable and
could be achieved through a ground water recovery system. However, a ground water
recovery system would not be as effective as other alternatives in meeting the RAOs in terms
of long-term effectiveness, permanence, and total cost.

A monitoring program would accompany this alternative and be used to determine the
effectiveness of the ground water recovery system. The monitoring program would be used
to determine if expansion of the ground water recovery well network would be required to
maintain gradient control and contaminant capture. Institutional controls would also be
included under this alternative.

3453 Balancing criteria assessment

Long-term effectiveness and permanence: The time to achieve long-term effectiveness and

- permanence of this alternative is estimated to be 50 or more years due to the low
permeability of the aquifer, the heterogeneities, and damage to the aquifer formation which
could occur during the installation of the recovery wells. The ground water recovery system
would result in capture of the contaminated ground water and disposal through treatment.
Gradient control could not be assured due to lack of sustainable yield from the recovery well
system. Permanence can be achieved under this alternative but would exceed the time
required to meet permanence under other alternatives.

Implementability: Implementation of this alternative can be accomplished using local services
and commercially available equipment. The technology is well documented and requires
only site specific design criteria. Operational and maintenance expense is projected as high
due to the amount of equipment and the long-term operational life of the system that would
be required to meet the RAOs.

Short-term risks: This alternative would not effectively mitigate the short-term risk to human
health due to the low sustainable yield and unpredictability of the heterogeneities within the
aquifer to a ground water recovery system. Additionally, a large amount of contaminated
drill cuttings would be produced, and off-site disposal would be required.

Total Cost: The cost of a ground water recovery system was based upon a minimum of 68
recovery wells and associated equipment. The estimated cost to implement this alternative is
$3,707,700. This cost does not include ground water treatment. The costs associated with
ground water treatment after recovery are included under Alternative 3.4.4.
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3.4.6 Alternative 6 - Ground Water Collection Via SVE Dewatering and Two
Treatment/Disposal Options

3.4.6.1 Description

This alternative would be a component of soil cleanup Alternative 8 - Dewatering Of The
Site And Removal Of The VOC Contaminants By Use Of SVE as discussed in Section 3.5.6.
Ground water collection would occur as a result of dewatering activities performed during
the installation and operation of an SVE system. Ground water collected during the SVE
activities would be pulled from the SVE wells and collected into below-grade holding tanks.
These tanks would contain a system which would pump the collected ground water into a
central storage tank pending treatment and discharge.

Contaminated ground water which is collected during the dewatering process could be treated
on site via oxidation/reduction, air stripping or adsorption (using granular activated carbon),
and disposed of to the storm sewer or to the local POTW.

3.4.6.2 Threshold criteria assessment

The cleanup goals considered under this alternative concern only soil and are discussed in
Section 3.5.6.2. Contaminated ground water will be removed and treated under this
alternative.

3.4.6.3 Balancing criteria assessment

Long-term effectiveness and permanence: The time to achieve long-term effectiveness and
permanence of this alternative is estimated at 10 - 15 years due to the low yielding aquifer

and the low permeability of the soils at the site. The removal of contaminant sources from
the soils and maintaining a depressed water table by utilizing an SVE/dewatering system, will
decrease or eliminate the impact to the ground water at the site.

Implementability: Implementation of this alternative can be accomplished using local services
and commercially available equipment. The technology is well documented and requires
only site specific design criteria.

Short-term risks: As dewatering activities are a component of soil cleanup Alternative 8 -
Dewatering of the site and removal of the VOC contaminants by use of SVE, the short-term
risks discussed in Section 3.5.6.3 would apply.
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Total Cost: The cost of dewatering the site is included in the total cost summary for soil

cleanup Alternative 8 - Dewatering of the site and removal of the VOC contaminants by use
of SVE and is presented in Section 3.5.6.3.

3.5 SOILS

3.5.1 Alternative 1 - No Action

3.5.1.1 Description

Under this alternative, no remedial action would be undertaken to remediate the soils. The
Risk Assessment (Section 1.5.1.1) concluded that direct exposure to contaminated soil for
on-site workers or off-site residents is not expected to occur due to the large paved area
present on site and the vegetation present in the open field south of the paved parking lot. In
addition, while the potential exists for city workers to come into direct contact with soils in
the ditches, exposure is not considered significant due to the low concentrations of
constituents and the low frequency of exposure.

The cleanup goals considered for soil contamination at this site were summarized previously
in Section 2.2.1 and consist of meeting levels below soil cleanup objectives in three areas of
the site. Currently TCE and 1,2-DCE concentrations are above the identified cleanup goals.
Therefore, this alternative will not comply with the RAOs.

3.5.1.2 Threshold criteria assessment

As discussed in Section 1.5.1.1 of this report, direct exposure to soils for on-site workers or
off-site residents is not expected to occur due to the large paved area present on site and the
vegetation present in the open field south of the paved parking lot. A very low potential
exists for city workers to come into direct contact with soils in the ditches due to the
extremely low concentrations of constituents detected in soils and sediments and the low
frequency of exposure. There are no imminent risks presented by the in-place and
undisturbed contaminated soils.

3.5.1.3 Balancing criteria assessment

Long-term effectiveness and permanence: The time to achieve long-term effectiveness and
permanence of this alternative is not known. It is expected that the low levels of
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contaminants detected in the soil would to some extent, attenuate over time. This alternative
would not reduce the mobility, toxicity, or volume of contaminants in the soil by treatment.
Contaminants would be left in place, and concentrations would vary only as a result of
natural attenuation processes and infiltration of surface water, such as those already
occurring.

Implementability: Implementation of this alternative does not require any services or
equipment.

Short-term risks: Since there are no imminent risks presented by the contaminated soils, this
option would have no beneficial short-term effects on the environment. Ground water will
continue to filter through contaminated soil zones.

Toral cost: There are no costs associated with implementing this alternative. This alternative
does not require any report preparation, sampling, or continuing operations and maintenance.

3.5.2 Alternative 2 - Institutional Controls

3.5.2.1 Description

Under this alternative, only institutional controls will be implemented to reduce exposure to
the contaminated soil; no remedial action will be undertaken to remediate the soils. Two
methods of controlling access to contaminated soils are deed restrictions and by restricting
access by fencing off the contaminated areas.

A deed restriction is a negotiated addendum to an existing deed, which until removed,
indicates that soils on the property are contaminated. This notifies the existing and
subsequent property owners of the contaminated soils. This is a viable option for the Aro
site.

Fencing is another possible way of controlling access to contaminated soils on the facility and
two adjacent residential properties to the west. This method is most often used as a
short-term solution (that is, restricting physical access) to contaminated soil problems because
it stops only humans and larger animals from coming in contact with the soils. Small
animals can usually bypass fences, and soils can still cause environmental problems.

The cleanup goals considered for soil contamination at this site were summarized previously
in Section 2.2.1 and consist of meeting levels below soil cleanup objectives in three areas of
the site. Currently TCE and 1,2-DCE concentrations are above the identified cleanup goals.
Therefore, this alternative will not comply with the RAOs.
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3.5.2.2 Threshold criteria assessment

As discussed in Section 1.5.1.1 of this report, direct exposure to soils for on-site workers or
off-site residents is not expected to occur due to the large paved area present on site and the
vegetation present in the open field south of the paved parking lot. A very low potential
exists for city workers to come into direct contact with soils in the ditches due to the
extremely low concentrations of constituents detected in soils and sediments and the low
frequency of exposure. There are no imminent risks presented by the in-place and
undisturbed contaminated soils.

3.5.2.3 Balancing criteria assessment

Long-term_effectiveness and permanence: The time to achieve long-term effectiveness and
permanence of this alternative is not known. It is expected that the low levels of
contaminants detected in the soil would to some extent, attenuate over time. This alternative
would not reduce the mobility, toxicity, or volume of contaminants in the soil by treatment.
Contaminants would be left in place and concentrations would vary only as a result of natural
attenuation processes and infiltration of surface water, such as those already occurring.

Implementability: Implementation of this alternative does not require any services or
equipment.

Short-term risks: Since there are no imminent risks presented by the contaminated soils, this
option would have no beneficial short-term effects on the environment. Ground water will
continue to filter through contaminated soil zones.

Total cost: The estimated total cost of implementing this alternative is $34,300. This does
not require any report preparation, sampling, or continuing operations and maintenance.

3.5.3 Alternative 3 - In Situ Soil Treatment

3.5.3.1 Description

The alternative evaluated in this section is the in situ treatment of contaminated soils at the
facility. Under this alternative there are two potential scenarios. The first is that
stabilization/solidification (s/s) agents would be injected, using shallow auger mixing
equipment, into the soils to reduce the mobility of the soil contaminants. The second is to
use the same mixing equipment to inject hot air into the soils to volatilize the organic
contaminants. Both of these scenarios are considered innovative technologies by the EPA.
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This process is being considered as a means to minimize the continued leaching of
contaminants from the soils in the suspected source area or areas.

The general method of implementation is that heavy drilling equipment is mobilized to the
site. Large augers, from 4 to 14 feet in diameter, are drilled into the soils. The s/s reagents
and/or hot air is injected into the soils using a manifold system at the bottom of the auger.

Since the source material that would be treated is located immediately adjacent to the Aro
building, pretreatment activities would include a geotechnical evaluation of the load bearing
capability of the soils and the design of a shoring system to protect the building structure.

For s/s processes, the reagents typically include a pozzolonic material such as fly ash and
portland cement mixed in a water slurry. Additives such as bentonite or specialty polymers
are used to adsorb organics. Silicates and other materials can be added to enhance the
binding of inorganics and to accelerate the curing process. These reagents are mixed in a
hopper and pumped to the injection ports. Typical addition rates are 10 to 15 pounds of
binding agents per 100 pounds of soil. Some s/s processes conducted under the EPA
Superfund Innovative Technology Evaluation (SITE) Program have used up to 100 pounds of
additives per 100 pounds of soil. Soil volume increases typically run from 15 to 25 percent,
with some processes well over 100 percent. While this process has been successful for
metals, reported results on volatile organics have been-mixed. For this reason, initial efforts
would entail pilot testing of the contaminated soils with several s/s reagents.

For evaluation of the technology, soil borings are collected before and after treatment and
analyzed for total and leachable contaminants. Long-term performance of the solidified mass
in reducing ground water contamination will be measured using the existing monitoring well
MW-3.

Dusts and chemical releases during the mixing process would be captured and treated before
the air is discharged. An air permit may be necessary prior to implementation.

For volatilization processes, air is heated and injected into the ports on the bottom of the
mixing auger. As the soil temperatures rise, volatile organics are driven off with the air to
the surface where they are collected and discharged through a carbon bed air pollution
control system. While relatively new, according to one contractor, they have used this
process to reduce TCE contamination by approximately 97 percent in a region with similar
soil porosities and higher contaminant levels. Contaminants were reduced from
approximately 300 to 500 mg/kg to levels under 15 mg/kg with three hours of air injection
per hole. The contractor has observed that most of the reduction takes place during the
initial agitation, with longer periods required to remove the lower concentrations from the
soils.

Rev 7 050394

56



Executing this alternative would require pilot testing to identify any potential concerns. An
air permit may be necessary prior to implementation. In addition, shoring would be required
to ensure building stability during the treatment process. Costs of shoring have been
included in the cost evaluation along with evaluation costs for structural stability testing prior
to processing. Underground utilities would be avoided where possible rather than being
relocated in order to minimize processing costs.

3.53.2 Threshold criteria assessment

Stabilization/Solidification

For the s/s process, while total VOC levels are not significantly affected, results on some
projects indicate leachable levels of TCE may be able to be reduced to under 700 ug/kg
based on TCLP testing.

The risk assessment (Section 1.5.1.1) indicates that no complete exposure pathway for soils
is present.

Soil treatment would be performed on a 60 foot by 60 foot area outside of the building
adjacent to the metal prep room. This area was selected based on a review of boring
information. A second smaller area around the former loading dock may also be treated, if
necessary, depending on negotiated cleanup levels. The costs developed for this option
assumes only the treatment of the area outside of the metal preparation room.

The solidification process would be expected to provide a highly impermeable (10”7 cm/sec)
monolith. This monolith would provide a natural barrier for intruders or utility workers
conducting any excavation activities in the area of contamination. Existing underground
utilities in the area would need to be relocated, and no future utilities would be able to be
installed in the treated area.

The s/s process, would cause a slight increase in soil volume which is estimated to result in
at least a 20 inch rise in elevations for the treated soil column from the surface to the
bedrock. Approximately 3 feet of soil would be removed from the surface following
treatment and 2 feet of clean fill replaced to eliminate the mounding and provide a cover to
the treated soils.

This treatment would be performed on a one-time basis, and results would be obtained by
taking core samples before and after analysis. Based on the results of s/s processes on
organics through the EPA SITE Program, there is no guarantee that the leachable
concentrations of organics would be significantly reduced through this treatment process.
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One concern of the s/s process is that contaminants in the soils are not removed and could
potentially serve as a long-term threat to ground water. These soils could, to some extent,
leach contaminants into the ground water after the source area or areas have been addressed.
The s/s process is a potential method to reduce contaminant loading of the ground water.

Air emissions would be generated during the process and would be collected and treated to
minimize any impact to neighbors. The process would be completed over a two to three
month period, and the raw materials would not pose any health concerns.

Soil volatilization

For the soil volatilization process, total VOC contaminant levels could be expected to be
reduced to 5 to 15 mg/kg or below, assuming an approximate four hour processing time per
hole. This would allow two holes to be processed per 10 hour day, for a total treatment time
of the 60 foot by 60 foot area of approximately three months.

Residual soil concentrations would be above NYSDEC Recommended Allowable Levels
(RALs). For this reason, this option is not seen as a method to meet RALs. This option
could be used in combination with the institutional controls scenario presented in Section
3.5.2.

The soil volatilization process would leave a more permeable zone which would then be
more likely to absorb water and possibly transmit contaminants through preferential
pathways. This would disturb the natural ground water flow in the area. If significant
contamination levels were left in the soils, they could be effectively treated through a
conventional pump and treat system with one or more wells located in the treated zone.
Costs for a ground water collection system are not included in this option.

Treatment would be performed on a one-time basis. As with the in situ stabilization process,
there would be a soil rise associated with the process, and a top layer of soils would need to
be removed and the surface regraded. The actual amount of soil rise is highly dependant on
site conditions. For cost estimation purposes, a 5 percent decrease in soil density was
assumed, and an additional 6 inches of topsoil would be removed and replaced with clean
soil.

Since this alternative would only address the soils outside of the metal preparation room,
significant levels of contaminants would be left untreated under the building. As discussed in
Section 1.4.2, it appears that ground water flowing through this area has been impacted, and
consequently the ground water and soils in a large area under the building and to the
southeast of the building under the parking lot have low level contamination. The removal of
part but not all of this source material would reduce but not eliminate the impact to these
soils and ground water.
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Since the process would be completed over a two to three month period, and emissions
would be collected and treated using a carbon filter system, it is reasonable to expect there
would be no long-term health effects of the process on neighboring properties.

3533 Balancing criteria assessment

Long-term effectiveness and permanence: As mentioned above, the s/s process reduces the
leachability of the contaminants but does not remove them from the soil. While stabilization
of inorganic contaminants in soils has been performed since the 1970s in England, the long-
term effectiveness in isolating organics is unknown. For this reason, there would need to be
institutional controls to prevent disruption of the stabilized mass. Slow leaching of organics
into the ground water over an extensive period of time could be expected. Actual levels
could be approximated based on leaching tests conducted in a laboratory using a synthetic
ground water which would reflect the characteristics at the site. At one site in the EPA SITE
Program, leachable levels of volatile organics in soil were reduced through s/s to below

700 pg/kg.

The long-term effectiveness and permanence of the soil mixing and ventilating system would
be excellent in the area of treatment, since the majority of the contaminants would be
removed. Since the natural permeability of the soils would be increased, a recovery well
could be installed after treatment to capture and remove ground water in the region. Based
on contractor experience at similar sites, highest residual levels of TCE in the treated soils
could be in the range of 5 to 15 mg/kg. Based on a similar percentage reduction, the highest
total levels of DCE could be reduced to 5 to 15 ug/kg.

For both scenarios, some soils would be removed to regrade the surface, a 6-inch layer of
clean fill would be replaced on top of the treated area, and institutional controls would be
needed to restrict access since soil contamination levels would remain above NYSDEC
guidelines. Soils under the building and outside of the treatment area would remain as
sources of future ground water contamination.

Implementability: Implementing either option would require addressing a number of issues,
including: obtaining access to the neighboring property; conducting a geotechnical evaluation
to design an effective shoring system, if needed; conducting pilot testing; performing
significant testing before and after treatment; mobilizing heavy equipment which may require
upgrading the access to the neighboring property; obtaining necessary permits, and
addressing neighbor concerns. These items will affect the project schedule and increase the
project cost.

Short-term risks: Although the soil mixing systems have integral capture systems to control
and treat the air before it is released to the environment, there is the potential for releasing
dusts and volatile compounds into the atmosphere.
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The use of heavy equipment presents hazards typical of industrial activities. Access to the
area would be controlled through the use of fencing.

Since their are no imminent risks presented by the contaminated soils, the option would have
no beneficial short-term effects on the environment.

Total costs: The estimated total cost of stabilizing/solidifying a 60 foot by 60 foot section of
contaminated soils outside of the metal preparation room and a small area surrounding
MW-6 is $583,000. A breakdown of these costs is provided in Appendix A. This cost does
not include the cost of any institutional controls or treatment of ground water identified in
Section 3.5.2.

The estimated total cost of the in situ soil volatilization (ISV) system for the same areas
described above is $987,000. A breakdown of these costs is provided in Appendix A. This
cost does not include the cost of any institutional controls or treatment of ground water
identified in Section 3.4 and Section 3.5.2.

3.5.4 Alternative 4 - Excavation of "Hot Spots" With Two Treatment/Disposal Options

3.5.4.1 Description

This alternative involves the removal of the accessible highly contaminated areas of soil as a
means of source removal to facilitate remediation of the site by eliminating the major source
of the soil and ground water contamination. Selective excavation would be performed based
on contaminant action levels and accessibility of the contaminated soils.

This alternative considers excavating portions of four contaminated soil areas: two
contaminated areas in the vicinity of the metals preparation room and near the former loading
dock areas and two areas away from the buildings that have shown soil contamination, the
first in the area of MW-18 and the second in the area joined by MW-6 and MW-19.

The procedure for remediation would be to remove the contaminated soils and to replace
them with clean fill. The contaminated soils would be either shipped off site for treatment
and disposal or would be treated on site by incineration and reused on site as backfill.

While removal of the source of contamination is generally desirable as a remediation
measure, excavation of the "hot spots" on this site presents several technical and cost-related
problems limiting the alternative as a viable choice.

From a technical perspective, a large portion of the contaminated areas of the site are located
under active portions of facility buildings and are therefore inaccessible. Structural
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considerations pertaining to the excavation next to the building requires careful evaluation as
well as the problems associated with excavating below the water table. Actual excavation
would require extensive on-site screening to identify the precise limits of contamination
(keeping excavated soil to a minimum). Additionally, health and safety considerations
relating to the construction workers would have to be carefully evaluated.

The excavated soils would either be incinerated on site via a portable incinerator (and then
reused as backfill on site) or disposed off site via a permitted RCRA facility. If disposed off
site, the soils would be landfilled if levels are below the EPA’s Land Disposal Restrictions
(LDRs) or incinerated at an off-site RCRA facility and subsequently landfilled if they exceed
the statutory limits for landfilling. This decision would be made on the basis of relative
costs and availability of permits.

To avoid contaminating the clean fill soils via contaminated ground water after excavation
activities, this alternative would require installation of a physical barrier to restrict the
ground water flow. This would include an extension to the proposed ground water collection
and treatment alternative to manage the ground water flow in the remediated areas.

The cost associated with on-site treatment or off-site disposal of excavated materials would
be significant. Other major factors affecting cost include: 1) the need to support building
foundations near the metal preparation room and the former loading dock area during
excavation activities, and 2) excavation in materials below the water table would result in
seepage into the excavation and will present material handling problems and require water
treatment capabilities.

Furthermore, removal of the "hot spots” would not alter the need for a ground water
collection and treatment system for other areas of the site as soils below the buildings would
not be removed.

3.54.2 Threshold criteria_assessment

The cleanup goals considered for this alternative would be determined by negotiations with
the State. Since it will not be possible to excavate and remove all contaminated soils because
a significant portion of them are under the building, the remediation parameter objectives
would be limited to reducing the level of contamination in the ground water and reducing the
period of remediation.
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3.54.3 Balancing criteria assessment

Long-term effectiveness and performance: The long-term effectiveness of removing the
accessible areas of contaminated soil is limited since significant quantities of similarly
contaminated soils are under the building and would not be removed.

The remaining contaminated soils are upgradient from the areas that can be removed, and
ground water would move through both of the contaminated areas and a portion of the
remediated areas before being captured. Attempting to control the flow of the ground water
with upgradient recovery wells is not believed to be viable because of the low permeability
of the soils. This results in a very small capture zone for the recovery well.

The structural shoring would be left in place as a means to redirect the ground water flow so
as to not recontaminate the remediated areas.

Implementability: The technologies for providing shoring, excavation, and effective ground
water control during excavation are well known and can be done with readily available
construction procedures and have been used on similar projects throughout the country. No
new technologies or implementation procedures are required to implement this alternative.

Implementation would require addressing a number of issues including: obtaining access to
the properties neighboring the site; conducting a geotechnical evaluation to design an
effective shoring system; performing significant testing before and during excavation;
mobilizing heavy equipment which may require upgrading the access to the neighboring
property; obtaining necessary permits and addressing neighbor concerns; and construction of
the ground water collection and treatment system.

Two source areas would be excavated immediately adjacent to the Aro building. Prior to
implementation a geotechnical evaluation of the load bearing capability of the soils and the
design of a shoring system to protect the building structure will have to be conducted.

Because of the need to manage the ground water that would be encountered during
excavation, a ground water treatment system must be in place and operating prior to
beginning the excavations. Also, prior to beginning excavation of the soils near the metal
preparation room, a means of collecting ground water at the perimeter of the excavations
must be installed to avoid the possibility of allowing ground water contamination to migrate
further beyond the excavation and, thereby, increasing the area of contamination.

The effects of the physical interruption of the normal ground water migratory paths combined
with the shoring and depression of the hydraulic head at the excavation would also need to be
evaluated.
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Short-term risks: The agitation and exposure of contaminated soils in conjunction with
excavation would release dusts and volatile compounds into the atmosphere. Because of the
locations selected for excavation, air emissions are believed to be a concern of this
alternative, and an air permit may be necessary prior to implementation. Monitoring of the
air emissions during excavation will be conducted to assure compliance with the applicable
standards.

Because most of the construction zone would be within the areas of highest contamination,
potential worker exposure during construction must be considered and monitored. All OSHA
requirements will be enforced.

It is expected that shoring of the building would be required, and although a geotechnical
analysis and design would be performed prior to implementation, there could be some risk to
the building and to the occupants from movement or failure of the shoring system.

The use of heavy equipment presents hazards typical of industrial activities. Access to the
area would be controlled through the use of fencing.

As noted in the assessment of exposure pathways identified in section 1.5.1.1, there are no
imminent risks presented by the in-place and undisturbed contaminated soils. Therefore, the
alternative of removing a portion of the contaminated soils would have no beneficial short-
term effects on the environment.

Total cost: The cost to excavate and appropriately treat and dispose of the accessible
contaminated soils is in the range of $4,400,000 if on-site incineration is possible to
$13,330,000 if off-site treatment and disposal is required.

In addition, the following would still be required to remediate the site: an interceptor trench
(at $437,000), separation of the ground water from the surface drainage and from the
sanitary sewer system (at $245,000), and a ground water treatment system (at $252,000).

3.5.5 Alternative 7 - Cleanup of Soils in Conjunction With The Use of An Interceptor
Trench

3.5.5.1 Description

This alternative would allow clean ground water to enter the contaminated areas and pass
through contaminated soils removing the contaminants from the soil. The ground water
contaminated by the soils would be subsequently intercepted, collected, and treated. The use
of the interceptor trench for ground water collection is discussed in Section 3.4.4.
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3.5.5.2 Threshold criteria assessment

The cleanup goals considered for soil contamination at this site will be determined through
negotiation with the State.

3.5.53 Balancing criteria assessment
Long-term effectiveness and performance: The long-term effectiveness of cleaning the soil

through ground water flushing is dependent upon maintaining control of the ground water
flow through the contaminated soils and maintaining a means of intercepting, collecting, and
removing the contaminated ground water from the soils.

Because of the relatively impermeable native soils, ground water flow across the site would
be slow, and the timeframe for the remediation would be quite long. The long-term
effectiveness of the interceptor trench in conjunction with ground water is discussed more
fully in Section 3.4.4.

Implementability: Implementation would require installation of an interceptor trench,
collecting the ground water from the contaminated soils, followed by the on-site treatment
and discharge of the ground water that has passed though the contaminated soils. The effects
of the physical interruption of the normal ground water movement and the depression of the
hydraulic head at the excavation would be evaluated prior to implementation.

Implementation of the interceptor trench in conjunction with ground water is discussed more
fully in Section 3.4.4.

Short-term risks: As noted in the assessment of exposure pathways identified in section
1.5.1.1, there are no imminent risks presented by the in-place and undisturbed contaminated
soils. There are no other short-term risks associated with this alternative other than those
associated with the installation of the interceptor trench.

Toral Cost: There are no direct costs associated with this alternative. Cost associated with
the installation of the interceptor trench are discussed in Section 3.4.4.
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3.5.6 Alternative 8 - Dewatering Of The Site And The Removal Of The VOC
Contaminants By Use Of SVE

3.5.6.1 Description

This alternative for the removal of the VOC contaminants by SVE requires that the
contaminants have a high vapor pressure. This alternative also requires that the site can be
dewatered and that the soil conditions at the site will allow for the passage of air through the
dewatered soils.

Because of the low permeability of the soil due to the high content of silts and clays beneath
the site, dewatering of the site would be very slow, but maintaining the dewatered area
should not require removal and treatment of gross quantities of water. With the site
dewatered, the SVE technologies, which may or may not include active introduction of air
into the soil through air injection wells, can be applied to the site. Air fracturing of the soils
may be required.

Ground water removed using this alternative would be treated or processed as required, and
then discharged to either the POTW or to a permitted surface discharge.

Since a large portion of the contaminated areas are located under active portions of facility
buildings, disruption to the activities within a part or all of the buildings to gain access to the
contaminated soil areas for construction is part of this alternative. In a like manner,
disruption to the normal activities within a part or all of the buildings during the operation of
this alternative due to the physical interference of installed equipment is also a part of this
alternative. Property devaluation from these activities is not known at this time and,
therefore, is not included as part of the cost of this alternative. However, it is important to
note that they are also a real cost of this alternative.

It is proposed that the contaminated soils excavated during construction of the shallow level
piping trenches be used as backfill for the trenches. An alternative is to retain the soils in
piles and treat them on site by SVE for use as fill material on the site. It is also proposed
that the contaminated soils excavated during construction of the soil vapor and ground water
extraction wells be retained in piles and treated on site by SVE for use as fill material on the
site. The State has indicated that these contaminated soil management procedures will be
acceptable, and that permitting, if required, is available. The alternatives to the proposed
on-site treatment are off-site disposal via a permitted RCRA facility, or incineration. The
soils could be landfilled if levels were below the EPA’s LDRs. If soils were above the
EPA’s LDRs, they would be incinerated at an off-site RCRA facility and subsequently
landfilled. This decision will be made on the basis of relative costs and availability of
permits.

Another factor affecting cost is the excavation below the water table which may result in
seepage into the excavation and could present material handling problems and would require
water treatment capabilities to be installed prior to construction.
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3.5.6.2 Threshold criteria assessment

The cleanup goals considered for soil contamination at this site will be determined by
negotiation with the State.

3.5.6.3 Balancing criteria assessment
Long-term effectiveness and performance: The removal of the source from the soils will

decrease the impact to the ground water crossing the site after remediation is completed.

Implementability: While the use of SVE in highly permeable soils is widely used, the
technologies for implementing SVE in relatively impermeable soils is still in the
developmental state. Therefore, it is also proposed that a pilot operation be tested at the site
to assure the viability of this alternative as an effective remedial procedure.

The technologies for the installation of the SVE system and providing effective ground water
control during installation are well known and may be performed with readily available
construction procedures.

Implementation would require addressing a number of issues including: obtaining access to
the properties neighboring to the site, performing significant testing before and during
installation, mobilizing construction equipment, upgrading the access to the neighboring
property, obtaining drilling equipment capable of drilling to the bedrock depths that can be
used within the existing buildings, obtaining the necessary permits, and construction of a
ground water collection and treatment system.

The general method of implementation for this alternative is that drilling and excavating
equipment is mobilized to the site with the drilling equipment being used for the installation
of the SVE wells and the excavating equipment being used to provide trenches for routing the
piping necessary to operate a SVE system. Soils that are excavated and require treatment
will be loaded into trucks for transport to an on-site staging and treatment area or to an off-
site facility for treatment and or disposal. Other construction equipment and trade disciplines
will also be required for the construction of the ground water treatment system.

To manage the ground water that will be encountered during construction activities, a ground
water treatment system must be in place and operating prior to beginning the construction.

The effects of the physical interruption of the normal ground water migratory paths and the
depression of the hydraulic head at the remediation area will also need to be evaluated prior
to implementation.
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Short-term risks: The agitation and exposure of contaminated soils during the construction
would release dusts and low level volatile compounds into the atmosphere. Monitoring of
the air emissions during installation would be conducted to assure compliance with the
applicable standards.

Because much of the construction zone would be within the areas of highest contamination,
potential worker exposure during construction will be monitored. All OSHA requirements
would be enforced.

The use of mechanical equipment presents hazards typical of construction activities. Access
to the area would be controlled by fencing the affected areas.

As noted in the assessment of exposure pathways of Section 1.5.1.1, there are no imminent
risks presented by the in-place and undisturbed contaminated soils. The removal of some
contaminated soils during construction would have no beneficial short-term effects on the
environment.

Total Cost: Based on the available site information, the cost to design and construct a SVE
system is estimated at $544,000. A cost not included in this amount is for a pilot system to
assure the viability of this alternative and is estimated at $60,000. Both of these costs are
based on the ability to treat the contaminated soils generated during construction activities on
site using SVE technology. The NYSDEC has indicated that this on-site soil treatment
procedure would be acceptable.

Operating and maintenance costs for the SVE system are estimated at $28,800 a year. Costs
for a duration of ten years are $288,000. In addition, a ground water treatment system, at
an estimated cost of $252,000, will most likely be required to treat the removed ground
water. Operating and maintenance costs for the water treatment system are estimated at
$71,700 per year, for a system duration of ten years at a total cost of $717,000. It is
important to note, that ground water treatment may not be necessary following the initial
dewatering activities. Continued ground water treatment will be dependent upon the quality
of the ground water infiltrating the capture zone while the depressed water table is
maintained. '

The total cost for implementing and maintaining this alternative for a ten-year period
(including operation and maintenance of the water treatment system) is estimated to be
$1,861,000. An increase in this cost may occur if it is necessary to treat and dispose of
contaminated soils off site that have been removed during construction activities . These
additional disposal and treatment costs are estimated to be in the range of $1,860,000.

Rev 7 050394

67



3.6 SURFACE WATER

3.6.1 Alternative 1 - No Action

3.6.1.1 Description

Under this alternative, no specific actions would be taken for surface water contamination.
The contaminated surface water at the site would be left in its current condition, and any
changes would be a direct effect of soil or ground water remediation and natural processes,
such as biological/chemical/physical degradation, adsorption, desorption, and dispersion. A
surface water monitoring program would be implemented to assess variations in the surface
water contaminant concentrations. The monitoring program would consist of sampling the
surface water at selected locations. Samples would be collected and analyzed for volatile
organics (EPA Method 8240) on a quarterly basis for the first year followed by semiannual
monitoring. Surface water sample results would be compared to proposed cleanup values
and standards to assess natural attenuation. The sampling duration is assumed to be for a
period of five years for cost estimating purposes. Longer term sampling will be established
by a monitoring plan developed upon implementation of this alternative. With proper
training, sample collection activities could be performed by facility personnel.

This alternative would require the development of a SAP. The SAP would provide detailed
methodology for sample collection, handling, and shipment. The SAP would also reference
the appropriate laboratory methods and would provide quality assurance requirements for the
sampling effort. The SAP would be based on standard sampling practices currently used by
the NYSDEC and outlined in EPA protocols SW-846.

In addition to the SAP, surface water monitoring reports will be prepared to accompany the
analytical data. The surface water monitoring reports would discuss deviations from the
SAP, note any problems encountered, summarize the analytical data, and present conclusions
drawn from the data.

3.6.1.2 Threshold criteria assessment.

The Risk Assessment (Section 1.5.1.1) concluded that a possible complete exposure pathway
for surface water is present. Ground water discharging to the south-flowing culvert beneath
the employee parking lot enters the south-flowing drainage ditch at the end of the parking

lot. Some constituents have been detected in the surface water samples collected at the site.
There is unrestricted access to the on-site open field area, so a potential exists for access by
off-site personnel. The tall grasses and wet soil conditions make any exposure unlikely, and
trespassers have not been observed by field personnel or the Aro site manager. Potential
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exposure to utility workers is possible but is also unlikely to occur due to protection by
standard work clothes and boots. Therefore, no unacceptable human health risks exist under
the current use scenario.

The surface water monitoring program would allow an evaluation of changes in surface water
quality. Consequently, if contaminant levels were to increase, a contingency plan would be
implemented. '

The remedial investigation has shown that surface water leaving the site was only
contaminated with TCE and 1,2-DCE. Only TCE exceeded New York State Surface Water
Standards for Class D waters (that is, the drainage ditch leaving the site). The surface water
RAO is to reduce the concentration of TCE leaving the site to less than 11 ug/l (the New
York State Surface Water Standard for Class D waters).

Therefore, this alternative will not initially comply with the RAOs. However, in the future,
through ground water and soil remediation and natural attenuation processes, the contaminant
levels detected to date may be reduced to negotiated cleanup goals. The surface water
monitoring program would detect any changes in surface water quality and assess the
effectiveness of this alternative.

3.6.1.3 Balancing criteria assessment

Long-term effectiveness and permanence: The time to achieve long-term effectiveness and
permanence of this alternative is not known. It is expected that the low levels of
contaminants detected in the surface water, would be positively impacted by ground water
and soil remediation performed at the site, and would, to some extent, attenuate over time.
This alternative would not reduce the mobility, toxicity, or volume of contaminants in the
surface water by treatment. Contaminants would be left in place, and concentrations would
vary only as a result of other site remediation activities and natural attenuation processes.

Implementabiliry: Implementation of this alternative can be accomplished using local services
and commercial equipment. Sampling would be performed in the same manner as was done
during the remedial investigation. Analyses would be performed as specified in the SAP
developed for the site.

Short-term risks: This alternative would effectively protect human health and the
environment over a short-term period. No threats are posed by the current surface water
contaminant levels and site usage, and contaminant levels are not expected to increase in the
future as discussed in Section 1.5.1.1.

Total cost: The estimated total cost of implementing this alternative is $67,000. This cost
covers the preparation of the SAP and surface water monitoring reports, surface water
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sample collection, and analytical services for sampling every three months over a five-year
period.

3.6.2 Alternative 2 and 3 - Separation of Uncontaminated Storm/Surface Water and
Ground Water to Avoid Contamination of the Storm/Surface Water

3.6.2.1 Description

This alternative combines Alternative 2 (Lining of storm sewer and sanitary sewer ditches)
and Alternative 3 (Collection of influent ground water from sewer backfills with two
treatment/disposal alternatives) as listed in Section 2.5 (Evaluation of Technologies and
Preliminary Selection of Alternatives). In considering the two alternatives, it became evident
that the objectives of controlling the separation of the ground water from the sanitary sewer
water and from the storm/surface water was best met by combining the two alternatives.

This alternative involves the following:

o Assure the integrity of the sanitary sewer drain line, and if required, reconstruct the
sanitary sewer drain line to prevent infiltration of ground water into the sanitary sewer
line.

« Assure the integrity of the storm sewer drain line, and if required, reconstruct the storm
sewer drain line to prevent infiltration of ground water into the storm sewer line.

« Install a perforated pipe alongside the sanitary and storm water drain lines to collect and
remove ground water from around the areas of the sanitary and storm sewer pipeline.
This line will drain this collected ground water to a sump where it will be pumped to a
ground water treatment system to remediate the contaminated ground water.

» Construct a lined storm/surface water ditch from the area of the storm sewer pipeline
outfall, across the property (across the area of contaminated ground water) to beyond the
area of contaminated ground water, to prevent the infiltration of ground water into the
storm/surface water ditch. (Contaminated ground water infiltrating into the storm/surface
water ditch would otherwise be carried off site via the ditch.)

» Assure that no infiltration can take place in the area of the lined ditch by installing a
perforated pipe immediately adjacent to the lined ditch to collect and remove ground
water from around the areas of the lined ditch to eliminate any positive hydraulic head
from the ground water to the lined ditch. This perforated pipe will drain the collected
ground water to a sump where it will be pumped to a ground water treatment system to
remediate the contaminated ground water.
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This alternative provides both separation and containment of the three water streams and
provides for the treatment of the ground water, if required. The main advantage is that the
environmental risks of potentially contaminating the surface water and potentially spreading
the contamination (via the movement of the surface water) are greatly reduced or eliminated,
while providing for containment of any potential contaminants on site and (if necessary)
treating them with other ground water collected from the site.

This alternative is desirable because it provides for control of the source for potential
contamination and avoids the need to treat large volumes of potentially low level
contaminated material.

This alternative can be done with readily available construction procedures; no new
technologies or implementation procedures are required.

The success of using this alternative can be easily evaluated by periodic sampling and
analysis of the storm/surface waters exiting the site.

3.6.2.2 Threshold criteria assessment

The cleanup goals considered for ground water contamination at this site were summarized
previously in Section 2.2.2 and consist of meeting the ground water RAOs of: TCE < 5
pg/l; 1,2-DCE < 5 pg/l; vinyl chloride < 2 pg/l; 1,1-DCE < 5 pg/l; 1,1,2-TCA < 5
pg/l; benzene < 0.7 pg/l; and total phenols < 1 pg/l.

Maintaining separation of the three water streams will effectively eliminate contamination in
the surface water runoff.

3.6.2.3 Balancing criteria assessment

Long-term_effectiveness and performance: The long-term effectiveness of controlling the
surface water depends on maintaining the integrity of the physical barriers separating the
three water streams and/or maintaining the hydraulic gradient separation of the ground water
from the two sewer lines.

Implementability: The technologies for providing pipelines and lined ditches with the needed
integrity control for eliminating infiltration are well known and used in normal construction
practices throughout the country, including the local areas around the site. The integrity of
the existing piping system can be evaluated by visual observation and by the use of a camera
in the pipe portions of the system.
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If the existing sanitary sewer pipe and manhole system is believed to be in good condition,
and if the existing storm sewer pipe and manhole system is believed to be in good condition,
then only the piping for the collection of ground water from around the areas of the sanitary
and storm sewer pipeline needs to be installed along the existing sewer lines.

The technologies for controlling the hydraulic gradient on the pipeline and the lined ditch by
dewatering the horizontal area adjacent to the pipe line and the lined ditch are well known
and demonstrated by local area dewatering projects and are applicable to this site since the
dewatering collection pipes are placed in relatively permeable soils used as backfill in the
construction of both the pipeline and the lined ditch.

Also, because most of the construction zone is outside of the areas of highest contamination,
potential worker exposure during construction is reduced.

Short-term risks: The exposure pathways expected during construction are not expected to
increase over the exposure pathways identified in Section 1.5.1.1. Risks associated with
exposure to ground water through construction will be minimized through the use of standard
construction procedures designed to minimize these risks.

This alternative would effectively protect human health and the environment in the short-
term. Hydraulic gradient control would prevent further migration of contaminants.

Monitoring of the air emissions during installation will be conducted to assure compliance
with the applicable standards, but air emissions are not believed to be a concern of this
alternative.

Toral cost: The cost to construct the ground water collection (dewatering) pipe along the
storm/sanitary sewer pipeline to eliminate any positive hydraulic head from the ground water
to the storm/sanitary sewer pipeline, and (if required) to re-construct the storm/sanitary
sewer drain lines to prevent infiltration of ground water into the storm/sanitary sewer line is
estimated at $63,700 to $90,000, depending on the integrity of the existing drain pipes.

The cost to construct a lined storm/surface water ditch through the area of contaminated
ground water to prevent infiltration of ground water into the storm/surface water that will be
transported by the ditch and the construction of dewatering pipes in the area immediately
adjacent to the lined ditch to eliminate any positive hydraulic head from the ground water to
the lined ditch is estimated at $56,100.

An allowance of $35,000 for the additional cost to construct piping to transport the collected
ground water to a ground water treatment system is provided in this assessment because the
method for treatment or discharge is not known.
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The estimated cost to construct the complete system for separating ground water from the
sanitary/storm/surface water, with ancillary sumps, pumps, controls, engineering, and so
forth, is estimated at $245,200.

If required, the cost of treating the collected ground water by air stripping and/or carbon
adsorption is estimated at $252,000. See Appendix A for a cost breakdown on the
implementation of the ground water treatment system.
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4.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

4.1 SUMMARY

The report was prepared to develop and evaluate remedial action alternatives for the Aro site
in Buffalo, New York.

Results of the remedial investigation indicate there are low levels of soil and ground water
contamination at the site and on the two western neighboring properties. At the site, TCE
and DCE were detected in soils and ground water at levels above the MCLs. An evaluation
of the geology and hydrogeology at the site indicated that migration to potential receptors is
limited by slow ground water flow, sorption to organic materials, and ground water flow
direction. A baseline risk assessment at the site indicates minimal risks are posed to human
health or the environment by the site conditions.

Based on the findings of the remedial investigation, this feasibility study developed a range
of remedial action alternatives for ground water, soil, and surface water at the site and
evaluated these alternatives in accordance with CERCLA guidelines. A preferred alternative
for each media at the site will be used in the development of a remedial plan for each site.

The remedial action objective is to restore all presently contaminated materials to a state that
will preclude future degradation of currently clean ground water outside the area of
contamination.

Based on the RAOs, general response actions were developed for soil, ground water, and
surface water. General response actions are those actions taken that will satisfy the remedial
action objectives. The general response actions are as follows:

e No action

» Institutional controls
« Source controls

e Removal and disposal
e Treatment

4.2 CONCLUSIONS

Several technology types and process options were identified and screened. Screening of
technology types/process options were based on an evaluation of their effectiveness in
meeting the remedial action objectives. Remedial action alternatives were developed from
those technologies which passed technology screening. Consequently these alternatives were
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further evaluated and alternatives for detailed analysis chosen. At this point, all alternatives
for the site were eliminated except the following:

Soil

« No Action

» Institutional Controls
- Fencing
- Deed restrictions

« Containment
- In situ treatment of "hot spots”

« Excavation
- Excavation of "hot spots”
- Excavation of all contaminated soils

« SVE

- In situ treatment
- Ex situ treatment of construction soils

Ground Water

o« No Action

» Institutional Controls
- Deed restrictions

- Ground water monitoring

« Collection
- Interceptor trench

« Collection and Treatment as part of SVE
- Collection by dewatering for the SVE, source removal by SVE

o In situ treatment
- Oxidation/reduction with "permeable reactive wall"
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Surface Water
« No Action

« Providing separation of sanitary/storm/surface water and ground water to avoid
contamination of the sanitary/storm/surface water

o Collection and removal of contamination source as part of SVE
- Collection by dewatering, source removal by SVE

Community_acceptance: Following the NYSDEC review and approval of the feasibility
study, the community will have the opportunity to review and comment on each selected
treatment alternative.

4.3 RECOMMENDATIONS

A review and comparison of the threshold criteria assessments and balancing criteria
assessments for the alternatives was made to determine which technologies would provide an
effective means of addressing each of the site’s contaminated media.

Based on the assessment of technologies, Alternative 8 - Dewatering of the site and the

removal of the VOC contaminants by use of SVE (Section 2.5.1.8) is potentially the most
feasible (without removing the building) for this site. However, prior to committing to a full

scale system, the suitability of utilizing a SVE technology will be determined through a pilot
study. Therefore, the recommendation is that the suitability and capability of SVE be tested
on the site by the implementation of a pilot scale test, and that the final determination as to
whether SVE is the alternative of choice be determined after the pilot operation results are
evaluated.

The rationale for selecting a SVE system (including the dewatering of the site) to address
both the soil and the ground water contamination is:

« The majority of soil contamination is between 12 feet and 24 feet in depth. Accessing the
contamination zones does not require removal of other soils.

« The majority of the soil contamination is beneath the building. SVE can be implemented
without requiring the removal of the building.

« SVE will have less impact on the facility business operations than most other alternatives.
While implementing a SVE system would significantly disrupt use of portions of the
building, the interruption would not be permanent and would not have as significant an
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impact to the business operation and facility building integrity as would addressing
contaminated soils by the other alternatives.

Dewatering the site to enable use of SVE will provide a means to collect contaminated
ground water for on-site treatment.

Because of the low permeability of the soil, dewatering of the site would be very slow but
should also assist in maintaining the dewatered area without requiring the continued
removal and treatment of gross quantities of water.

The feasibility of SVE can be verified by operation of a pilot scale system without
causing additional contamination to the site.

Dewatering the site will significantly restrict the contaminant migration via ground water.
The potential for an increase in the levels of contaminants now and in the future is
considered low due to the fact that facility vapor degreasing activities have been modified

to prevent future releases.

Currently there are no water-supply wells on site or the neighboring properties that will
be affected by dewatering of the site.

Exposure to ground water beneath the Aro facility is unlikely to occur for on-site
workers, utility workers, or off-site residents.

All drinking and process water for the Aro facility is received through the city water
supply.

A restriction will be placed on the deed to the facility notifying the existing and
subsequent property owners of the contaminated soils.

Costs of other alternatives and their effectiveness do not justify their implementation.

Alternative:

If the results of the SVE pilot operation determine that SVE technology is not viable for this
site, the following alternatives are recommended for this site:

The use of institutional controls is selected to address soil contamination.
The interceptor trench alternative with well permitting restrictions is selected to address
ground water contamination.
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« A modified interceptor trench strategically placed adjacent to the sanitary/storm sewer
backfill is proposed to prevent contamination of surface water in the storm water ditches.

Soil:

The rationale for selecting institutional controls to address soil contamination is:

« The potential for an increase in the levels of contaminants now and in the future is
considered low due to the fact that facility vapor degreasing activities have been modified
to prevent future releases.

« Direct exposure to soils for on-site workers or off-site residents is not expected to occur
due to the large paved area present on site and the vegetation present in the open field
south of the paved parking lot.

« The majority of soil contamination is between 12 feet and 24 feet in depth.

o The majority of soil contamination is beneath the building. Addressing contaminated soils
by the other alternatives considered would significantly impact the business operation and
facility building integrity.

o A deed restriction will be placed on the deed to the facility notifying the existing and
subsequent property owners of the contaminated soils.

« Costs of other alternatives and their effectiveness do not justify their implementation.

Ground Water/Surface Water:

The rationale for selecting an interceptor trench to address ground water and surface water
contamination and placing well permitting restrictions on the affected properties is:

» It will effectively control the contaminant migration.

« It will provide a means to collect contaminated ground water for on-site treatment.
o It will not impact the facility business operations.

« The potential for an increase in the levels of contaminants now and in the future is

considered low, due to the fact that facility vapor degreasing activities have been modified
to prevent future releases.
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o Currently there are no water-supply wells on site or on the neighboring properties.

« Exposure to ground water beneath the Aro facility is unlikely to occur for on-site
workers, utility workers or off-site residents.

» All drinking and process water for the Aro facility is received through the city water
supply.
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5.0 CONCEPTUAL DESIGN

5.1 INTRODUCTION

This section includes the conceptual design of the recommended remedial action plan for the
Aro site. Two technological alternatives are proposed for remediating the site:

o The preferred alternative proposes SVE, a technology that has not been field tested in the
soils found at the site, and there is a possibility that this alternative can not achieve the
required operating parameters. Per the recommendation in Section 4.3, a pilot study to
evaluate the feasibility of SVE technology for this site will be performed. The SVE pilot
study will determine if a full scale SVE system will be effective at the Aro site.

« In the event that SVE technology is not effective, it is proposed that an interceptor trench
to capture and treat all of the contaminated ground water be installed as recommended in
Section 4.3, and as discussed in Alternative 4, in Section 3.4.4.

Both of the conceptual designs have been developed in accordance with EPA, CERCLA, and
NYSDEC guidelines.

The preferred alternative consists of: a series of area dewatering wells strategically
positioned to remove the ground water from the contamination area, a series of SVE wells
placed within the dewatered area to remove the contaminants from the soil, and an on-site
treatment system for the contaminated ground water removed from the site.

Located in Appendix B, are the conceptual design figures and process flow diagrams. A
description of required equipment, materials of construction, potential construction problems,
discussion of permit, additional engineering data requirements, and access/right-of-way
requirements are discussed in Section 5.2. Implementation, annual operation, and
maintenance cost estimates are presented in Appendix B. Items in Section 5.2 include the
following :

« Description of recommended remedial action
» Description of plan requirements
» Implementation schedule

The second choice alternative consists of: institutional controls to address soil
contamination, an interceptor trench alternative with well permitting restrictions to address
ground water contamination, a modified interceptor trench strategically placed adjacent to the
sanitary/storm sewer backfill proposed to prevent contamination of surface water in the storm
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water ditches, and an on-site treatment system for the contaminated ground water removed
from the site.

Located in Appendix B are the conceptual design figures and process flow diagrams. A
general description of equipment, construction materials, potential construction problems,
discussion of permit, additional engineering data requirements, and access/right-of-way
requirements are discussed in Section 5.3. Capital costs, annual operation, and maintenance
cost estimates are presented in Appendix A--Soil Alternative 8. Items in Section 5.3 include
the following :

« Description of recommended remedial action
« Description of plan requirements
» Implementation schedule

5.2 DESCRIPTION OF PREFERRED REMEDIAL ACTION

The proposed preferred remedial action involves the following items: a series of area
dewatering wells strategically positioned to remove the ground water from the contamination
area, a series of SVE wells placed within the dewatered area to remove the contaminants
from the soil; vacuum and pressure pumps to remove vapor from the soils; and an on-site
treatment system (if necessary) for the ground water removed from the site.

The remedial system proposed for this site will prevent contaminant migration, remove the
contamination from the ground water, and remove the contamination from the soil. This
would be performed by the following:

» The selected remediation system would effectively dewater the contaminated areas. By
removing the ground water and maintaining a depressed water table, further migration of
the contamination will be prevented.

« The dewatering system will continue to operate throughout the operation of the SVE
system to maintain the dewatered area and to control and remove percolating and
infiltrating water at the site.

« A series of SVE wells will be placed within the dewatered area to remove the
contaminants from the soil. These wells will be connected to vacuum and air pressure
pumps to move air through the soils and remove the VOCs as vapors.

« The contaminated ground water, percolating water, infiltrating water, and condensate
collected by these systems would be treated on site and appropriately discharged.
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Surface Water

Dewatering of the soils adjacent to the storm and sanitary sewer lines will eliminate the
potential for contaminated ground water to enter either of these sewer lines or from entering
the surface drainage. However, consideration must now be given to these drainage lines as
potential sources to the SVE system. These areas must be evaluated, as follows:

« Within the dewatered areas, the integrity of the sanitary sewer drain line system will be
evaluated to prevent exfiltration from the sanitary sewer line to the ground water in the
dewatered areas. (This may require reconstruction work.)

« Within the dewatered areas, the integrity of the storm sewer drain line system will be
evaluated to prevent exfiltration from the storm sewer line to the ground water in the
dewatered areas. Although this storm water would be removed by the dewatering system,
this storm water may not be substantially different than surface water that may percolate
into the dewatered area. (This may require reconstruction work.)

» The potential of water from the storm/surface water ditch infiltrating into the ground
water will be evaluated. If necessary, a lined storm/surface water ditch across the
dewatered area will be installed to prevent water from the storm/surface water ditch to
infiltrate into the ground water.

o Ground water collected from the dewatered areas would be treated on site and
appropriately discharged. The potential of problems in the treatment system as a result of
leakages from the sewer systems will be evaluated.

These measures will provide for the separation and containment of the three water streams
and provide for the collection of ground water for treatment, if required. The environmental
risks of potentially impacting the surface water or of contaminant migration (via the
movement of the surface water) are greatly reduced or eliminated by dewatering of the area.

Removal of the contamination source areas will greatly reduce or eliminate the environmental
risks of potentially impacting the surface water or of contaminant migration (via the
movement of the surface water) after remediation is completed.

Upon approval of this plan, specifications for evaluating the integrity of the existing sewer
lines will be prepared, and if required, for the design and construction of a water separation
system. All designs will be submitted to the state for approval prior to construction.
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Ground Water

The proposed SVE system will be designed to remove the contaminated ground water and
intercept ground water entering the dewatered area, thereby preventing further impact of the
ground water and contaminant migration.

Pending the results from the pilot study and following NYSDEC approval, specifications for
the design and construction of a SVE/dewatering system will be prepared.

The area to be dewatered is shown on Figure 8 and includes the area having ground water
concentrations of TCE of 1,000 parts per billion (ppb) or greater. Extraction wells capable
of removing ground water to the bedrock level will be installed across the entire zone.
Additional extraction wells will also be installed along the perimeter of the area to limit
infiltration of ground water into the dewatered area.

During the initial dewatering activities, collected ground water will be pumped to the surface
for treatment and appropriate disposal. Following the initial dewatering activities, it may be
possible to intercept ground water infiltrating into the contaminated area prior to any impact.
Dependant upon the infiltrating ground water quality, the infiltrated ground water collected
could potentially be discharged without treatment.

Soil
Pending the results from the pilot study and following NYSDEC approval, specifications for
the design and construction of a SVE/dewatering system will be prepared.

The area where a SVE/dewatering system will be utilized is shown on Figure 8 and includes
the area having ground water concentrations of TCE of 1,000 ppb or greater. The decision
to introduce air to augment air movement through the soil will be based upon information
generated during the pilot SVE pilot study and on conditions identified during construction.

It is estimated that approximately 167 SVE wells will be required, however, the actual
number of wells necessary will be based on parameters determined during the SVE pilot
study and on conditions identified during construction.

Condensate and ground water collected in conjunction with the operation of the SVE wells
will be collected for treatment and appropriate disposal.

The cleanup goals considered for this remedial system will be determined through
negotiations with the State. Since it will not be possible to remove all of the contaminants
from the soils, the remediation parameter objectives could be limited to reducing the level of
contamination in the ground water. Some guidance parameters for determining the capability
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of this system will be determined during the SVE pilot study and on conditions identified
during construction.

Contaminated Water Treatment

Any remedial action system for the site would most likely require some treatment of the
contaminated ground water that is collected. Actual treatment requirements are unknown at
this time and will be determined in the future by permit requirements and actual ground
water contaminant levels identified from within the implemented remediation system.

It is proposed that ground water contaminants be removed by air stripping and/or carbon
adsorption. The processes for removal of the ground water contaminants identified at the site
by air stripping and/or carbon adsorption are well known and used in every day practices
throughout the country. Upon selection and approval of a remedial action system,
specifications for the design and construction of the ground water treatment system will be
prepared and submitted to the NYSDEC for approval prior to implementation.

The proposed treatment system is diagrammed in Appendix B--Figure B.3 and would include
tankage to provide balanced flow to an air stripper and, if required, a carbon adsorption
system with the appropriate tankage to provide a balanced flow to the carbon adsorption
vessels. The system will include all necessary pumps, piping, control systems, safety
systems, containment, and compliance testing capabilities, as required.

It is expected that the treated water will be discharged to the local POTW or to surface water
under a NPDES permit. Negotiations with the appropriate agencies to secure discharge
permits for the treated water will begin with the NYSDEC approval of the remedial action
plan.

Air emission requirements for the operation of the ground water treatment system will also
be evaluated following NYSDEC approval of the remedial action plan.

5.3 DESCRIPTION OF ALTERNATIVE REMEDIAL ACTION

In the event that SVE technology is not viable at the site, the alternative remedial action
proposed involves the following items: limited action with deed restrictions for soils,
installation of an intercepter trench, well permitting restrictions for ground water, and control
and separation of storm/surface water from ground water.
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The alternative remedial system would be designed to remove the contamination from the
ground water and to prevent contaminant migration. This would be performed by the
following:

o A system for collecting the contaminated ground water from along the sanitary/storm
sewer backfill culvert and from storm/surface water bedding material would be installed
as the bedding material may be providing a preferential pathway for ground water
movement.

« An interceptor trench would be installed along the southern and western boundaries of the
contamination area to collect the contaminated ground water and to control contaminant
migration.

« The contaminated ground water collected by these systems would be treated on site and
appropriately discharged.

Surface Water

The proposed alternate remedial system would also include the separation of ground water
from the sanitary sewer drainage and from the storm/surface water drainage.

This alternative involves the following:

o Assure the integrity of the sanitary sewer drain line system. This may include
reconstruction work.

o Assure the integrity of the storm sewer drain line system to prevent infiltration of ground
water into the storm sewer line. This may include reconstruction work.

o Assure that no infiltration into the sanitary sewer drain line system or into the storm
sewer drain line system can take place. A system for the collection and removal of
ground water from the areas along the sanitary and storm sewer pipelines will be
installed.

» Construct a lined storm/surface water ditch across the area of contaminated ground water
to prevent the infiltration of ground water into the storm/surface water ditch which will
prevent contaminated water from being transported off site via the storm/surface water
ditch.

» Assure that no infiltration can take place in the area of the lined ditch. A system for the
collection and removal of ground water from the area immediately adjacent to the lined
ditch will be installed.

These measures would provide the separation and containment of the three water streams and
provide for the collection of ground water for treatment, if required. The environmental
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risks of potentially impacting the surface water or of contaminant migration (via the
movement of the surface water) are greatly reduced or eliminated by this work while also
providing for containment of any potential contaminants on site and (if necessary) treating
them with other ground water collected from the site.

Upon approval of the alternative remedial action plan, specifications for evaluating the
integrity of the existing sewer lines and for the design and construction of the water
separation system will be prepared.

Ground Water

The alternative remedial system will consist of a trench designed to intercept the
contaminated ground water plume to prevent further contaminant migration. Specifications
for the design and construction of the interceptor trench system will be prepared and
approved by the NYSDEC prior to construction.

The interceptor trench would be installed from 18 inches below ground surface to the
bedrock (or as close to the bedrock as it is possible to construct), approximately 24 feet
below ground surface. The trench would be placed as shown in Appendix B--Figure B.1 and
provide for ground water capture/control over an area as shown in Figure 4. A general cross
section of the interceptor trench is shown in Appendix B--Figure B.2 with the trench being
10 to 12 inches in width and using 1/4-inch to 1/2-inch diameter gravel or stone (with less
than 2 percent fines) as the permeable medium. A perforated pipe will be placed in the
bottom of the trench to collect accumulated ground water and to transport the ground water
to a sump (or sumps) where it will be pumped to the surface for treatment and appropriate
disposal.

The number of collection sumps necessary will be determined in the field during construction
and will be based on two criteria. First is the amount of water that will be captured by the
trench and, secondly, the impact of ground water movement for collection purposes at
locations where the direction of the trench changed.

As shown in Appendix B--Figure B.1, the interceptor trench would be placed such that the
existing monitoring wells MW-9, MW-8, MW-16, MW-7, and MW-21 are on the
downgradiant side of the interceptor trench and can be used to monitor the performance of
the interceptor trench. The existing monitoring wells MW-15, MW-3, MW-3R, MW-10,
MW-2, MW-20, MW-14, and MW-14R would be on the upgradiant side of the interceptor
trench and continue to be used to monitor the ground water quality at the site.

A zone approximately 18-inch thick from the top of the interceptor trench to grade would be
filled and covered with a bentonite clay cap and seeded top soil. This would prevent surface
water infiltration into the interceptor trench system. The exclusion of storm water from the
trench would avoid processing the storm water through the ground water treatment system.
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Contaminated Water Treatment

Any remedial action system for the site would most likely require some treatment of the
contaminated ground water that is collected. Actual treatment requirements are unknown at
this time and will be determined in the future by permit requirements and actual ground
water contaminant levels identified from within the implemented remediation system.

It is proposed that ground water contaminants be removed by air stripping and/or carbon
adsorption. The processes for removal of the ground water contaminants identified at the site
by air stripping and/or carbon adsorption are well known and used inevery day practices
throughout the country. Upon selection and approval of a remedial action system,
specifications for the design and construction of the ground water treatment system will be
prepared and submitted to the NYSDEC for approval prior to implementation.

The proposed treatment system for this site is diagrammed in Appendix B--Figure B.3 and
would include tankage to provide balanced flow to an air stripper and, if required, a carbon
adsorption system with the appropriate tankage to provide a balanced flow to the carbon
adsorption vessels. The system will include all necessary pumps, piping, control systems,
safety systems, containment, and compliance testing capabilities as required.

It is expected that the treated water will be discharged to the local POTW or to surface water
under a NPDES permit. Negotiations with the appropriate agencies to secure discharge
permits for the treated water will begin with the NYSDEC approval of the remedial action
plan.

Air emission requirements for the operation of the ground water treatment system will also
be evaluated following the NYSDEC approval of the remedial action plan.

5.4 IMPLEMENTATION SCHEDULE

Upon NYSDEC acceptance of the proposed remedial action plan, engineering designs, and
construction specifications for a SVE pilot operation will be prepared. It is estimated that the
implementation of the SVE pilot operation will take two to four months, with an additional
two months to evaluate the results and to determine the viability of SVE technology at this
site. Implementation and the collection of data for evaluation of the SVE pilot is limited by
the low permeability of the soils and the corresponding time that is required to dewater an
area to facilitate the pilot operation.

Following a viable conclusion from the pilot operation, a revised remedial action plan will be
submitted to the NYSDEC. Upon NYSDEC acceptance of the revised remedial action plan,
engineering designs, and construction specifications for a full scale SVE operation will be
prepared. It is estimated that the implementation of a full scale SVE operation will take six
to eight months. An estimate of the time needed to achieve the desired remediation will be
calculated based on the results of the pilot operation and will be included in the remedial
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action plan. The remedial action plan will also include a task specific project schedule for
the installation of a full scale SVE system.

In the event that the SVE pilot study determines that the technology is not suitable at the site,
a plan for implementing the interceptor trench will be submitted to the NYSDEC. Upon
NYSDEC acceptance of the interceptor trench recommendation, engineering designs, and
construction specifications will be prepared. It is estimated that the proposed alternative
remedial action plan implementation will take six to eight months.
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Tabie J. Scroersrg of Surtace Water Tectwoiogiss

ARQ Corporalon, Cheastowaga, New York

Gereral Pamecisl
Meaia Pamedial Action Obwclives Resporee Actione Tecrronxyy Tyces Procass Cotomne Tecrvoiogy Descniotion ENectiversss IO mertadeity Cost Scrsening Comvrecrts
No Action None Net apolicadie No achon. This aoes Mot prevent coramsnars Mgralion of IMoncts NOt acCRXasie 10 IOCAISIAIE QUveITYTeTS. None Thes option coRs MOt Drotect NUMANn Measth or (e
10 1P erwITIYTRIL. ervronTnere.
Rustnct Accass Deed resinctions Deecs of relevant SOwrgraciernt Sroperes wokd This & an sflecirve mearm of prevarnting NUMAnN exXpoRITe Easily imosemanied, thaugh there wil be ongaang Low This ootion does et Drotect the emaronment,
1RIINCT Use Of OF ACTA3S 1O CONTAMMRIed RITACH walen. 10 CONATINKIOd JUMcE water, Dl GO8S IOt meet 1he legal requwerrerts. Dt WUl Drotect Murene.
refmadial cowctives.
irstinunonss Controis Rasirict access (0 surtace waler. To corzamvrated surace waler, it 3088 Nt Meel 1he Lagal corsicerations.
remedial coectives.
Moretonrng Surteca water montonng Surtace water mOrOrirg pronces NESFMENoN 10 b8 This Metrod 8 efeciive in TOMHONNG waler Quailty. To be used IN CONUNTTION WITN CLRAY LECITINOGMS. No caortal, ow OAM 1 13 common &t momt Suoerund stes 1O OO Drogress
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Table 4
Retained Remedial Technologies for Alterpative Development
ARO Corporation, Cheektowaga, New York

No Aczdon
Insdmudonal Congols

- Feacing
Conminme:zt

- In-sim stabilizadon of “hot spos”
Excavadon

- Excavadon of "hot spots”

- Excavadon of all contzminated soils
Above-Ground treatmeat

- Incineraton
Disposal

- On-site, aftar Teatment

- RCRA faciiny

Groundwarer

No Acdon
Insgmudonal Controis
- De=d reszmiczons
- Groundwater momitoring
Conminment
- In-situ smbiiizzdon of "hot spots”
Collecdon
- Intercepror trench
In-simy reament
- Oxidadon/reducdion with "permenbie reactive wall”
Above-Ground Treamment -°
- Oxidadon/reducdon
- Air scippmng .
- Adsorpton (granuiar aczivared carbon)
Disposal
- On-site (0 storm sewes
- Off-sita to POTW, with precearment, if necessary



Table 4 (Cont.)
Retained Remedial Technologies for Alternative Development
ARO Corporation, Cheektowaga, New Yark

Surface Warez

No Acdon
Insttudonal Controls

- Surfacs waler monitoring
Contzinment of Conmminated Groundwater (Prevent surfacs warez/groundwater

interconnecdon on-site)

- Impermeable liner for storm sewer and sanitary sewer ditches
Collecdon

- Collection of groundwater influent to surface waters in sewer backfllls
Above-Ground Treatment

- Oxidadon/reducdon

- Air stripping

- Adsorpdon (granular acvared carbon)

- On-site to storm sewes

- Off-sit= o POTW, with pregeamment, if necessary

(Y1}



TABLE 5
CLEANUP GOALS FOR CHEMICALS OF CONCERN IN GROUND WATER
Aro Corporation - Buffalo, New York

surface ground Water | . i Maximum Y'Concentratio'n
: Water:' Cleanup: e Detected:
. : Cleanup | Goals SR
Chemicals of Concern Goals. ug/l.

g/t - : R Soil Ground Water Surface Water

o L Lg/kg 19/1 ug/
Trichloroethane 5 5 250,000 1,100,000 51
1,2- 0.8 5 930 16,000 20
Dichloroethene
Vinyl Chloride 2 2 40 730 (E) <10
1,1,2- 0.6 5 <720 <2500 (2) 13 (E)
Trichloroethane (1)
Benzene 0.7 0.7 <14 <2500 (3) <2500 (3)
Total Phenols N/A 1 <760 186 N/A

1) Due to dilution of sample, detection limits were increased. All other samples were <6
ppb (ug/l).

2) Due to dilution of sample, detection limits were increased. The next highest detected
value was 9(E) ug/l.

3) Due to dilution of sample, detection limits were increased. All other samples were <35
ungll.

E - Estimated value due to instrument, spike and standard calibration problems.
El - Estimated detection limit due to instrument calibration or exceedence of holding times.

N/A - Not Analyzed for EPA Method 8270.

The proposed cleanup goals were developed utilizing the New York State Codes, Rules, and
Regulations, Title 6, Chapter X, Parts 700-705.

Rev 7 050394
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ESTIMATED COSTS
Ground Water Alternative 1
Nawural Anenuaton - Ground Water Monitoring

CAPITAL COSTS Cost |
Preparation of Plans S 9,000
Capital Cost ' l
Subtoral $ 9,000 |
Contingency 10% S 500 |

TOTAL CAPITAL COST S 9,900

OPERATION AND MAINTENANCE

COSTS
Annual Sampling S 2,250
Equipment, Supplies. Shipping 600 |
Mobilizarion/Demobilization 1.200 |
er Diem 105 |
Expenses (Car. Hotel, and so forth) 375 |
Report Preparation 1.200 %

Analytcal Services

Volatiles | 3.250 '
Toral Cost per Sampling Event i 10,980 i
Annual Sampiing Costs - First Year ] 43.920 |
Annual Sampling Costs - Years 2 - § | 87.840 |
TOTAL COST | $141.720 |




ESTIMATED COSTS
Ground Water Alternatve 2
Insunutional Controls

CAPITAL COSTS Cost
Preparation of Plans S 5.000
2gal Fess 10.000
|
Capirtal Cost
Subtotal 19,000
Contngency 10% 1,900
TOTAL CAPITAL COST $ 20,500
OPERATION AND MAINTENANCE
COSTS
Annual Sampling § 2,250
Equipment, Supplies. Shipping 600
Mobilization/Demobilization 1.200 |
Per Diem 105
Expeanses (Car. Hotel, and so forth) 375 |
Report Preparation 1.200 l
Analyucal Services Volatles 3.250 ‘
|
Toral Cost per Sampling Event $10.980 |
Annual Sampling Costs - First Year $ 43,920 |
Annual Sampling Costs - Years 2-3 S 87.8340 |
TOTAL COST S151.720 |
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ESTIMATED COSTS
Ground Water Alternative 3
In Siru Treatment Via 2 Permeabie Reactive Wall

CAPITAL COSTS Cost |
Pilot Sysiem $120.000 '
Shest Piling }
3 f1. Diameter Reactive Gate
Engineering Oversite 15.000
Monitoring Wells 12.000
Hydrogeologist Oversite/Modeiing l 20.000 !
|
TOTAL CAPITAL COST $167,000
OPERATING AND MAINTENANCE
COSTS
Organics Sampling 31.500
7 Sampiing Events | i
36 Sampies per Event ! !
Inorganics Sampling | 6.750 |
5 Sampling Events ‘ t
15 Sampies per Event l |
Consumables I 2.970
Sampling - Labor | 3.820
7 Events ‘ ]
16 Hours per Eveat ' I
Sampling - Travel | 6.395 |
7 Eveats ! I
Site Management l 9.450
6 Months } |
20 Hours per Month | |
Finai Report | 3.130 |
|
TOTAL 0&M COST | $59.535 |




ESTIMATED COSTS
Ground Water Alternative +
Ground Water Collection Via an Interceptor Trench and Two TreammenvDisposal Options

CAPITAL COSTS COSTS

Implementation of Interceptor

Trench
Estimate, 800 ft. x 24 ft. $200,000
Desep I[nterceptor Trench
Estimate for Installing 2 28.000
Recovery Sumps (Wells)
Estimate for Installing 3 12.000
Monitoring Wells
Estimate for Well Pumps and 18,000
Controls
Estimate for Manholes, - 35,000

Conrrols, and Piping to the
Treamment System

Disposal, Approximately 800 92,000
Cubic Yds.. (Approximately
920 Tons) Removed During
Trenching Would Ne=d to be
Disposed as Nonnazardous
Soil (Use S100/Ton)
(Transportaton Allowance In
Costing of Disposal) (Also
See Note Below)

Backsiil Material and 2,800
Placement (35.50/vd.)

Design. Engineering, and 50,000
Management
TOTAL ESTIMATED COST l $437.800 |

NOTE: Bv selectng the placement of the wench. the qualiry of the soil to be disposed can be
seleceed. Since the duration of the cleanup is so long anyhow, there is no compeiling reason to
incur the cost of the soil disposal as hazardous waste.

If incinerarion disposal was required as hazardous soiis. approximately 800 cubic vards.

(approximately 920 tons) removed during renching would need to be disposed at: S1.200 per
ton - cost would be 51.104.000
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Implementation of Siurry Wall ‘

Estimarte. 800 f. x 24 fr. $200.000 |
Deep Slurry Wall

Estimate for Slurry Wall 125.000
Matenal
Disposal. Approximately 300 92.000

Cubic Yds.. (Approximately
920 Tons) Removed During
Trenching Would Need t be
Disposed as Nonhazardous
Soil (Use $100/Ton)
(Transportation Allowance In
Costing of Disposal) (Also
See Note Below)

Design, Engineering and 35,000
Management
TOTAL ESTIMATED COST $452,000

NOTE: By selecting the placement of the trench, the quality of the soil to be disposed can be
selected. Since the duration of the cleanup is so long anyhow, there is no compelling reason to
incur the cost of the soil disposal as hazardous waste.

If incineraton disposal was reguired as hazardous soils, approximately 800 cubic yards.
(approximately 920 tons) removed during trenching wouid need to be disposed at: 31200 per
ton - cost would be $1,104,000

Ground Water Treamment System,
(Est. 15 gpm)

i Management

Air Stripper 5 38.000 |
Carbon Canisters ‘ 26,000 |
Tanks 12.000 |
Feed Pumps, Fiiters ' 8.000 l
Conorol System ‘ 17.000 |
Instailatdon. Eleczical, and ; 40,000 |
Piping

Analyucal Estimate ‘ 6.000 |
Suilding and Utilities | 15,000 |
Design. £ngineering, and l 60.000

|

~—— - !
S232.000

TOTAL ESTIMATED COST




Estumated Operaung and
Maintenance Costs of Ground Water
Treatment Svstem (For 50 Years)

Estumate for Operating S 10.300
Equipment Utilites (16 HP
@ %0.12)
Estimate for Lighting, 12.500
Heating, and so forth
Estimate Maintenance for 2,500
Recovery Wells
Estimate Maintenance for 12,000
Treaument System
Analytcal Estimate (8 wells 11,200
x 4/yr. x S300)
Sampling Costs (1 day x 2 1,000
men)
Analytical Esumate (10 wells 14,000
x 4/vr. x $350)
Sampiing Costs (2 day x 2 2,000
men) _
Estimared Engineering and 6,000 |
Management
TOTAL ESTIMATED COST PER YEAR S 71.700
Times 50 Years $3.585.000 |
Times 30 Years (Ref) $2.151.000 |
Estimated Operating and
Maintenance Costs for Site
Monitoring, Other Than for the
Ground Water Treamnent System
(For 30 Years)
Anaiytical Estimate (14 wells 19,600 |
x 4/vt. x $350) ‘,
Sampling costs (3 day x 2 5.000
men) 1
Esumated Engineering and 3.000
Management
TOTAL ESTIMATED COST PER YEAR | S 25.600 |
| Times 0 Vaars | $1.220.000
Times 30 Years \Red) ! 3 753.000
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ESTIMATED COSTS
Ground Water Alternative 5
Ground Water Recovery Wells

CAPITAL COSTS COSTS
Design and Engineering $ 17,600
Installation of Wells

Recovery Wells 1,360,000
Pumps and Controllers 680,000
Drill Cuttings Disposal 250,000
Miscellaneous 150,000

Capital Costs

Sub:otal 2,457,000

Contingency @ 20% 491,000

TOTAL CAPITAL COSTS $2,948,000

OPERATION AND MAINTENANCE

COSTS
Annual Maintenance $ 75,000
Pump Replacement 544,000
O&M Manual Development 6,300
O&M Costs
Subtotal 625,800
Contingency @ 20% 125,160
TOTAL O&M COSTS $ 750,960

ANNUAL REPORT

Report Preparation S 7,225
Contingency @ 20% 1,445
TOTAL REPORT COSTS s 8,670
TOTAL ALTERNATIVE COST $3.707,630
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ESTIMATED COSTS
Ground Water Alternative 6
Ground Water Collection Via SVE Dewatering and Two Treatment/Disposal Options

The cost of dewatering as described in Ground Water Alternative 6 is included in the total cost
summary for soil cleanup Alternative 8 - Dewatering of the site and removal of the VOC
contaminants bv use of SVE and is located on pages A-18 to A-21.
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ESTIMATED COSTS
Soil Alternative 2
Insurutional Controls

CAPITAL COSTS COST |
Preparanon of Plans $ 3,000
Legal Fees 10,000 |
Fencing 20.000 |
|
Capiral Cost
Subtotal 33,000
Contingency 10% 1,300
TOTAL CAPITAL COST $34.300
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ESTIMATED COSTS
Soil Alternative 3 - Option 1
In situ Soil Stabilization/Solidification

CAPITAL COSTS COSTS
Site Work
Treatment $200.000
Mobilization 25.000
Air Pollution Conrrol 20,000
Soil Disposal
220 cubic yds. 50.000
Topsoil/Reseeding 6,000
Borings 27,000
Analytical
On-site Gas Chromatograph 5,000
Soil Samples 54.000 |
Ailr Sampling 10.000
Access Agreement 10.000
Oversight and Reportng
Geotechnical Design 30.000
On Site 28.000
Off Site 30.000
Reporting 50.000
Permitting 10.000
Expenses | 28.000 !
| |
TOTAL COSTS | $583.000 |
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ESTIMATED COSTS

Soil Alternative 3 - Option 2
In situ Soil Volatilization

CAPITAL COSTS COSTS
Site Work
Treatment 3400.000
Mobilization 25,000
Sheet Piling 120.000
Air Pollution Control 50.000
Soil Disposal
220 cubic yds. 50,000
Topsoil/Reseeding 6.000
Borings 27,000
Analytcal
On-site Gas Chromatograph 5,000
Soil samples 54,000
Air Sampling 10,000
Access Agresment 10.000
Oversight and Reporting
Geotechnical Design 30,000
On Site 56.000
Off Site 56.000
Reporting 50.000
Permirtting 10.000
Expenses 28.000 [
TOTAL COSTS $987.000
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ESTIMATED COSTS
Soil Alternative 4

Excavation of "Het Spots” With Two Treamment/Disposal Options - Option |

CAPITAL COSTS COSTS |
Next 0 Building, Bv Loading Dock I

Strucrural Shoring
(150 ft. x 24 fu. x 385/sq. S 306,000
fr.)
Use of Structural Trench
Box (30x20x18) 40.000
Excavation and Loading
(60 x 60 x 18 = 2,400 yds.)
(39.25/vd. =58.04/Ton) 22,200
Transportation ($100/Ton)
2,760 Tons 275,000
Disposal (§1.200/Ton) 3,312,000
Bentonite Cap 22,500
(8135 <+ S15/Ton x 153
Tons)
Backgill Material and 8,400

Placememnt (35.30/vd.)

TOTAL THIS AREA

5,986.500

|
|
|

Next -0 Buiiding, By Metal
Preparation Room

Stucmural Shoring

(150 ft. x 24 ft. x S85/sa. 506,000
fr.)

Use of Strucmural Trench |
Box (60 x 60 x 24) 120.000
Excavation and Loading |
(60 x 60 x 24 = 3.200 vds.) 29,600 !
($9.25/vd. =38.04/Ton) !
Transportaton (S100/Ton) :
3.580 Tons 368.000
Disposal 1S1.200/Tom) 1,216,000 ¢
Benrenite Cz 22.8C0

-
<
-

53

(S1335 - 313, 7o ¢ !
iS22 Si2r.en xX Q

- .
LoNS
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Backsill Maternial and
Placement (S5.30/vd.)

11.200

TOTAL THIS AREA |

5.273.700

Area of MW-19 1o MW-6

Use of Struczural Trench
Box

N/A

Excavation and Loading
(Est. 150 x 0 x 8 = 1,800
vds.) (85.50/yd. =
S4.78/Ton)

9,900

Transportation ($100/Ton)
2,070 Tons

207,000

Disposal (S1,200/Ton)

2,484,000

Bentonite Cap
(8135 + 315/Ton x 255
Tons)

38.300

Backtiil Material and
Placement (S3.50/vd.)

TOTAL THIS AREA l

Next to MW-18

Use of Strucaural Treach
Box

Excavarion and Loading
(Est. 20 x40 x 8.= 474
vds.) (35.30/yd. =
$4.78/Ton)

2.600

Transportation (3$100/Ton)
345 Tons

34,300

Disposal (51.200/Ton) l

654.000

Bentonite Cap
(S133 = 315/Ton x 68 Tons)

10.200 |

Bacigiil Matenial and
Placement (S3.50/vd.}

1.700 .
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TOTAL THIS AREA 723.000 |
Ground Water Control During Excavaton 100.000 i
Protection of Remediated Areas From 500,000

Recontamination By Ground Water After
Remediartion, Esumated

TOTAL HOT SPOT EXCAVATION AND
DISPOSAL (Must also add interceptor
trench and ground water weatment (o ol
cost.)

$13,328,000
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ESTIMATED COSTS
Soil Alternative 4
Excavation of "Hot Spots" With Two Treatment/Disposal Options - Option 2
On-site Incineration

CAPITAL COSTS COSTS

Next to Building by Loading Dock

Structural shoring

(150 ft. x 24 ft. x $85/sq. $ 306,000
ft.)

Use of structural trench box

(30 x 20 x 18) : 40,000

Excavation and loading
(60 x 60 x 18 = 2,400 yds.)
($9.25/yd. = $8.04/ton)) 22,200

Transportation
(33/ton, based on $65/hr
charge and 2-25 tons/hr

incineration rate) . 8,280

2,760 tons

On-site incineration 690,000

($250/ton)

Bentonite Cap 22,900

(8135 + $15/Ton x 153

Tons)

Replacement of soil (§1/ton) 2,760
TOTAL THIS AREA $1,146,140

Next to Building, by Metal
Preparation Room

Structural shoring

(150 ft. x 24 ft. x $85/sq. : S 306,000
ft.)

Use of structural trench box

(60 x 60 x 24) 120,000




Excavation and loading

(89.25/yd. = $8.04/ton) 29,600

Transportation

($3/ton, based on $65/hr

charge and 20-25 tons/hr

incineration rate) 3,680 tons 11,040

On site incineration 920,000

($250/ton)

Bentonite Cap 22,900

(3135 + $15/Ton x 153

Tons)

Replacement of soil ($1/ton) 3,680
TOTAL THIS AREA $1,413,220

Area of MW-19 to MW-6

Use of structural trench box N/A

Excavation and loading (Est. 9,900

150 x 40 x 8 = 1,800 yds.)

(35.50/yd. = $4.78/ton)

Transportation ($3/ton, based 6,210

on $65/hr. charge and 20-25

tons/hr. incineration rate)

2,070 tons

On-site incineration 517,500

($250/ton)

Bentonite cap 38,300

(3135 + S$15/ton x 255 tons)

Replacement of soil ($1/ton) 2,040
TOTAL THIS AREA 573,980

Next to MW-18
Use of structural trench box N/A
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Excavation and loading
(Est.. 40 x40 x 8 = 474
yds.) (35.50/yd. =
$4.78/Ton)

$ 2,600

Transportation (33/ton, based
on $65/hr. charge and 2-25
tons/hr. incineration rate)545
tons

1,640

On-site incineration ($25/ton)

136,250

Bentonite cap
($135 + $15/ton x 68 tons)

10,200

Replacement of soil ($1/ton)

550

TOTAL THIS AREA

$ 151,240

Ground water control during
excavation

$ 100,000

Protection of remediated areas from
recontamination by ground water -
after remediation, estimated

500,000

Incineration mobilization

500,000

Note: Incineration mobilization could be
as high as $1,200,000 if a different process
is required. The figure used is the best
estimate of cost based on verbal
information, but pilot testing would be
required to confirm that the lower prices

process is viable.

TOTAL HOT SPOT EXCAVATION AND
ON-SITE INCINERATION

(Must also add interceptor trench and
ground water treatment to total cost.)

$4,384,580
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ESTIMATED COSTS
Soil Alternative 8
Implementation of ISV with Dewatering

CAPITAL COSTS

COSTS

167 ISV Design Engineered Well, 24
ft., @ 1,000 each

$167,000

5,000 ft. (4600) Piping, Trenching @
20/ft. @ 4 ft. Below Grade, With
Installation

100,000

(4) - 6 Pump Tank Systems, to Resolve
Lift Problems, With Controls, @
$7,000

42,000

Estimate for Well Pumps and Controls

18,000

Estimate for Manholes, Controls, and
Piping to the Treatment System

35,000

Disposal, from Wells, Approximately
250 Cubic Yards (Approximately 325
tons)

Approximately 200 tons as
Hazardous, Manage On Site
with Vapor Extraction @
$50.00/ton

10,000

Approximately 125 tons as
Nonhazardous, Manage On Site
Maybe with Vapor Extraction
@ $20.00/ton

2,500

Disposal, from Trenching,
Approximately 800 Cubic Yards
(Approximately 1040 tons), say 1,100
tons

Estimated Approximately 500
tons as Hazardous, Manage On
Site with Vapor Extraction @
$50.00/ton

25,000
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Approximately 600 tons as 12,000
Nonhazardous, Manage On Site
Maybe with Vapor Extraction
@ $20.00/ton
Well Fill Material (Gravel) and 3,000
Placement 250 yds. @ (est.) $12.00/yd.
Trench Back Fill Material and 2,800
Placement 800 yds. @ (est.) $3.50/yd.
Vacuum/Blower and Controls, Installed 20,000
in the Ground Water Treatment Building
Carbon Canisters for Off Gas 26,000
Remediation
Design, Engineering; and Management 80,000
TOTAL ESTIMATED COST: $543,300

If a "knife drag type" insertion can be done for some of the piping, soils would not be removed,

and, therefore, soils disposal would be greatly reduced.

Cost Estimate for Pilot Study

Piezometer Installation:

Install 18 Piezometers to approximately 20
ft. bgl by hollow stem auger, PVC Const.,
2 inch diameter, 2-10 ft. slot screens; 3
locations (6 per location)

Drilling Costs est. $10,000

Field Supervision 50 hrs. x $85.00/day 4,250

(1 person working five 10-hour days)

Travel Expenses est. 2,000
Subtotal 16,250
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Dewatering Pilot & ISV Pilot Study: Dewater the aquifer in the three selected
locations by keeping the water table
depressed through the use of a submersible
pump and float system. (mini-pumping
test) Measure water levels in nearby
piezometers. Following dewatering of the
well, a vacuum would be applied, and the
pressures would be monitored in the same
piezometers to determine the effective
radius of an operating ISV system.

Field Study 280 hrs. x $85.00 (2 23,800

persons working 14 ten-hour days)

Travel Expenses est. 4,000

Equipment Rental est. 4,000
Subtotal 11,230
GRAND TOTAL $59.280

Estimated Operating and Maintenance Costs of Ground Water Treatment System (For 10-15

Years)
Estimate for Operating Equipment $ 10,500
Utilities (16 HP @ $0.12)
Estimate for Lighting, Heating, Etc. 12,500
Estimate Maintenance for Recovery 2,500
Wells
Estimate Maintenance for Treatment 12,000
System
Analytical Estimate (8 wells x 4/yr. x 11,200
$300.00)
Sampling Costs (1 day x 2 men) 1,000
Analytical Estimate (10 wells x 4/yr. x 14,000
$350.00)
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Sampling Costs (2 day x 2 men) 2,000

Estimated Engineering and Management 6.000
TOTAL ESTIMATED COST PER YEAR $ 71,700
Times a Total of 10 Years, Including 1-1.5 $717,000
Years to Dewater Site

Estimated Operating and Maintenance Costs for Site Monitoring, Other Than for the Ground
Water Treatment System (For 10 Years)

Analytical Estimate (14 wells x 2/yr. x 3 9,800

$350.00) »

Sampling Costs (5 days x 2 men x 10,000

2/yr.)

“Air Sampling Analytical (10 x 2/yr. x 6,000

$300.00)

Estimated Engineering and Management 3,000
TOTAL ESTIMATED COST PER YEAR $28,800
Times 10 Years $288,000
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eSTIMATED COSTS
Surtace Water Alternatve 1

No Acton

CAPITAL COSTS | COST |
Preparation of Plans | $4.300 !

| |

Capiral Cost l
Subrotal | 4,500 i
Conrtingency 10% 450 %

34,950

TOTAL CAPITAL COST
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ESTIMATED COSTS
Surface Water Alternatives 2 and 3
Implementation

CAPITAL COSTS COSTS |

Implementation ot Storm/Surtace Water
Separation

Construcz 300 ft. Ground Water
Collecton Piping Along the

Stormy/Surface Water Sewer System S 12,000
Soil Disposal
(300 x .6 x 3 = 37 yds.) 43 tons 51.600

BackTill Material and Placement
(383.50/vd.) 150

Reconstruct 450 ft. Sanitary Sewer
System 15,750

Reconstruct 300 ft. Storm Sewer
System 10,500

Construct 450 ft. Lined
Storm/Surface Water Ditch, Along

with Ground Water Collection 40,500
Piping
Soil Disposal
(450 x .6 x 1 = 11 yds.) 15 tons 15.600
Backsill Materiai and Placement
(83.50/yd.) 50
Installing 1 Recovery Sump 3,000 |
Installing 1| Moniroring Sump ‘ 4,000 i
Well Pumps and Controis ‘ ‘ 12,000 i
Manholes, Conrrols, and Piping to 35,000
the Treamnent Svstem (Est.)
Design. Engineering, and 40,000
Management -

TOTAL ESTIMATED COST 3 245,150 |

——

NOTE: Disposal cost is based on the need to treach 0 piace the interceptor pick-up pipe. NOwW
based on an 3-inch wide wench. sither 3 fest deep along the 300-foot area. of just l-foot desp
aiong the ditch o be lined. Incineration disposai was assumed required as Hazardous Soils. at
S1100/Ton. plus wansportation. (Use $1200/Ton)

f 1 "knife drag tvpe" inserzion can be done. soils would not be removed. and thersrors soils

dispesal wouid be zreatly reduced. or aimoszAﬂé?:Amted.

~—4



STIMATED COSTS
Surface Water Alternatves 2 and 3
Operation and Maintenancs

OPERATION AND MAINTENANCE
COSTS

Annual Sampiing | 51,200 |
Equipment, Suppiies, Shipping I 250 i
Mobilization/Demobilization | 1.200 |
Per Diem | 70 l
Expenses (Car, Hotel, and so forth) l 250 I
Report Preparation l 1.200 '
Analytical Services - Volatiles | 1.000 |
Total Cost per Sampling Event 5,170 i
Annual Sampling Costs - First Year l 20,680 |
Annual Sampling Costs - Years 2 - 5 41,360
TOTAL COST | $66,490 |
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ENVIRONMENTAL ENGINEZRING. INC

October 3, 1994

Mr. David Locey

Assistant Sanitary Engineer

New York State Department of
Environmental Conservation

270 Michigan Avenue

Buffalo, New York 14203

Re: The Aro Corporation
Buffalo, New York
DHWR Site #915147
Feasibility Study Response

Dear Mr. Locey:

Due to an error in the net present value (NPV) calculations which
were used, values in the September 28 letter were artificially
low. The enclosed documents represent the corrected values.

Please replace page 4 of the NPV comments and the NPV tables in
the September 28 letter with the enclosed revisions.

If you have any gquestions regarding this response letter, please
feel free to contact me at (800) 328-8246.

Sincerely,

CAPSULE ENVIRONMENTAL ENGINEERING, INC.

;::2222' g 22%5%é4',~<;£:;7
(é;y/s< attsfiefd/
Manager, Remedidtion Technology

JSM:mmf

Enclosure

cc/enc: J. Wenker/Ingersoll-Rand, Woodcliff Lake
J. Ray/Ingersoll-Rand, Woodcliff Lake

1970 Qakcrest Avenue. Suite 215 ¢ St. Paul. MN 55113-2624 « (612) 636-2644  Fax (612) 636-3106
Toil Free 1-800-328-8246

{5 Printed on recvcied paper containing at leost
30°% f:bers rrom paper recycied by consumers.



Soil Alternative 4 (Off-site Incineration of Hot Spots)

Capital Costs

Excavation and incineration 13,328,700
Institutional controls 34,300
Ground water treatment 252,000
Sanitary/sewer system 245,000
Interceptor Trench 438,000
14,298,000
O&M Costs
Ground water treatment 71,700
Ground water monitoring 25,600
Surface water monitoring (yr 1) 20,680
Surface water monitoring (yr 2-30) 10,340

117,980 107,640

Soil Alternative 4 (On-site Incineration of Hot Spots)

Capital Costs

Excavation and incineration 4,385,000
Institutional controls 34,300
Ground water treatment 252,000
Sanitary/sewer system 245,000
Interceptor trench 438,000

5,354,300

O&M Costs

Ground water treatment 71,700
Ground water monitoring 25,600
Surface water monitoring (yr 1) 20,680

Surface water monitoring (yr 2-30) 10,340
: 117,980 107,640

Soil Alternative 4 (On-site Low Temperature Thermal Desorption)

Capital Costs

Excavation and incineration 2,981,000
Institutional controls 34,300
Ground water treatment 252,000
Sanitary/sewer system 245,000
Interceptor trench 438,000
3,950,300
O&M Costs
Ground water treatment 71,700
Ground water monitoring 25,600
Surface water monitoring (yr 1) 20,680
Surface water monitoring (yr 2-30) 10,340

117,980 107,640
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ENVIRONMENTAL ENGINEERING, INC

(<<<< CAPSULE CORY

September 28, 1994

Mr. David Locey

Assistant Sanitary Engineer

New York State Department of
Environmental Conservation

270 Michigan Avenue

Buffalo, New York 14203

Re: The Aro Corporation
Buffalo, New York
DHWR Site #915147
Feasibility Study Response

Dear Mr. Locey:

This letter is being prepared in response to the New York State
Department of Environmental Conservation (NYSDEC) feasibility
study comments letter dated July 1, 1994, (hereinafter "the
Department comment letter"). In response to the Department
comment letter, Capsule submitted correspondence dated July 29,
1994, which addressed many of the issues raised by the
Department. Subsequently, a meeting of Ingersoll-Rand, Capsule,
Mr. Doster, and you was held on August 12, 1994, at the
Department’s offices to discuss the issues not addressed in the
July 29, 1994, correspondence. Following the meeting, a
telephone conversation was conducted between Capsule (Everett
Milton and Jay Mattsfield) and you on September 7, 1994, in an
effort to resolve the comments.

It was agreed during the September 7 telephone conversation, that
the Department’s comment letter, Capsule’s July 29 response
letter, and this letter will be attached to the Feasibility Study
(FS) Report, therefore, obviating the need for any further
revisions to the text of the FS Report.

The following responses are organized to correspond with the
Department’s comment letter.

General

1. David Flynn, Esg. submitted a letter dated September 2,
1994, on Ingersoll-Rand’s behalf (enclosed) addressing this
comment.

1970 Oakcrest Avenue. Suite 215 * St. Paui. MN 55113-2624 « (612) 636-2644  Fax 612) 030-3106
Toii Free 1-800-328-8246

o .
o Pnnted on recycled porer contaiming 3t east
30°% “bers from poper -ecvcied bu consumers.



Mr. David Locey
Page Two
September 28, 1994

2. Based upon the telephone conversation of September 7, 1994,
with Mr. Locey, combining and/or configuring the media-
specific alternatives into remedial options will not be

required.
3. The volume of soil and ground water that has been impacted
by contamination at this site are estimated to be:
Seil . . . . . . . . . . . . . . . 139,000 cubic yaxds
Ground water . . . . . . . . . . . . . 10.6 acre-feet
Surface water e« « « « « « « « . .« . 0.09 acre-feet

This estimate accounts for soil or ground water impacted
above 1 part per billion.

The estimated time to construct/build the remedial
alternative for each of the site-wide alternatives is:

Soil . . . . . . . . . 2 months (pilot)
l year (full scale system)

Ground water . . . . . . . . 2 months (pilot)
l year (full scale system)

Surface water e e e e e e e e e e . v+« . 2 months

As the soil and ground water remedial alternatives are both
accomplished through the use of the soil vapor extraction
(SVE) system, the time required to construct a system that
will address both of the contaminated media is of the same
duration. The construction/build estimate of one year for
the full scale system is based upon a four to six month
pilot scale construction and operational period to study the
effectiveness of the proposed system.

4. This comment is addressed per the agreement for general
comment #2 above.

5. It is Ingersoll-Rand’s and Capsule’s position per the letter
to Mr. David Locey from Mr. David Flynn (enclosed) dated
September 2, 1994, that specific soil cleanup goals and
objectives for the Aro site are inappropriate and that a
technology based remedy should be implemented as has been
done on other NYSDEC sites. Consequently, comparisons of
site-wide alternatives to cleanup levels is not deemed
appropriate at this time.



Mxr. David Locey

Page Three

September 28, 1994

6. A present net value analysis for each of the alternatives
that are applicable to the site has been included as an
enclosure to this letter.

Specific Comments

1. a.

A copy of the most recent analytical data is included
as an attachment. '

Based on the telephone conversation between the NYSDEC
and Capsule on September 7, 1994, no modifications to

the feasibility study are required in order to address
this comment.

Based on the telephone conversation between the NYSDEC
and Capsule on September 7, 1994, no modifications to
the feasibility study are required in order to address
this comment.

Based on the telephone conversation between the NYSDEC
and Capsule on September 7, 1994, no modifications to
the feasibility study are required in order to address
this comment.

The facility used nitric acid and hydrofluoric acid in
their passivation of stainless steel. In addition, the
facility used chromic acid for the alodining.

The Aro Company, a wholly-owned subsidiary of
Ingersoll-Rand Company, sold certain business assets to
Carleton Technologies in October 1993. The Aro/Buffalo
facility was not part of the asset transfer, but
Carleton, as part of the asset transfer agreement,
leased the Aro/Buffalo facility from Ingersoll-Rand
which owns the real property and improvements.

Based on the telephone conversation between the NYSDEC
and Capsule on September 7, 1994, no modifications to
the feasibility study are required in order to address
this comment.

Based on the telephone conversation between the NYSDEC
and Capsule on September 7, 1994, no modifications to
the feasibility study are required in order to address
this comment.



Mr. David Locey
Page Four
September 28, 1994

10.

11.

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment.

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment. No further response required.

Ingersoll-Rand has agreed to remediate the impacted
sediments along the ditch. Once the sediments are removed,
no further action will be required.

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment.

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment .

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment .

a. Based on the telephone conversation between the NYSDEC
and Capsule on September 7, 1994, no modifications to
the feasibility study are required in order to address
this comment.

b. Based on the telephone conversation between the NYSDEC
and Capsule on September 7, 1994, no modifications to
the feasibility study are required in order to address
this comment.

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment .

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment.
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12. This comment is addressed in specific comment #5 above.

13. Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment.

14. Based on the telephone conversation between the NYSDEC and
Capsule on Septemker 7, 1994, no modifications to the
feasibility study are required in order to address this
comment .

15. Technical constraints were the principal factors used in
eliminating remedial alternatives at this site. Therefore,
there is no need to address this comment.

16. Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment.

17. Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment.

18. Based on the telephone ccnversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment.

19. It is Ingersoll-Rand’s and Capsule’s opinion that although
neither of these alternatives pursues an active remedial
cleanup, they both have merit. This is based upon the
following facts:

. The aquifer that has been impacted is not considered to
be a viable water bearing zone. Consequently, it is
unlikely that anyone would use this aquifer for either
drinking water or irrigation.

. As the direction of ground water flow is toward the
railroad right-of-way and ultimately the gquarry, the
probability that someone would be able to build in the
area that could be potentially contaminated is
unlikely. Therefore, potential for contact with the
contaminated ground water is minimal.
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20.

21.

22.

23.

24.

o . In the unlikely event that contaminated ground water
left the site, the concentration levels would be low
and ultimately the ground water would enter the quarry.
Upon entering the quarry, the ground water would be
naturally aerated as it descended down the quarry walls
to the base of the quarry. The quarry would also act
as a natural holding pond where further aeration of the
water would occur.

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment .

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment .

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no medifications to the
feasibility study are required in order to address this
comment .

Based on the telephone conversation between the NYSDEC and
Capsule on September 7, 1994, no modifications to the
feasibility study are required in order to address this
comment.

Due to the discovery of dense nonaqueous phase layer (DNAPL)
in MW-3 during the last sampling round, an interim remedial
measure (IRM) will be instituted. A work plan addressing
this issue is currently being prepared.
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If you have any questions regarding this response letter, please
feel free to contact me at (800) 328-8246.

Sincerely,

CAPSULE ENVIRONMENTAL ENGINEERING, INC.

=Pk O

Jay S. Mattsfield
Manager, Remediation Technology

JSM:mmf

Enclosure :

cec/enc: J. Wenker/Ingersoll-Rand, Woodcliff Lake
J. Ray/Ingersoll-Rand, Woodcliff Lake

This document was prepared under the direction and supervision of
a licensed professional engineer. It is a violation of the laws

of the State of New York for any person, unless they are working

under the direction of a licensed professional engineer, to alter
this document in any way.

Dianiel P. Reinke, P. E.

State of New York Registration Number 070781

4/2 o /7




COMMENTS ON NET PRESENT VALUE (NPV) CALCULATIONS FOR ARO/BUFFALO

The NPV calculations for the Aro/Buffalo, New York, facility were
based upon a 5% rate of return. Each of the individual
alternatives include all the costs that are needed to make the
system viable. For example, Soil Alternative 3 (Soil
Volatilization) includes capital costs for both the soil vapor
extraction (SVE) system and for a ground water treatment system.
This is based upon the fact that the SVE system cannot be
operated unless the ground water in the zone of influence for the
SVE system is removed. In addition, the operation and
maintenance (0O&M) and analysis costs associated with each of the
systems have been incorporated into the long-term operational
costs. Therefore, the costs that have been identified include
all of the costs associated with the installation and operation
of a viable system.

Ground water Alternative 1 (No action)

Capital Costs

Plan preparation 10,000
O&M Costs

Monitoring (yr 1) 44,000

Monitoring (yr 2-30) 22,000

Ground water Alternative 2 (Institutional Controls)

Capital Costs

Plan preparation/legal fees 21,000
Oo&M Costs

Monitoring (yr 1) 44,000

Monitoring (yr 2-30) 22,000

Ground water Alternative 3 (Reactive Wall)

Capital Costs
System 2,736,000
Sanitary sewer 245,000
2,981,000

O&M Costs
Monitoring (yr 1) 28,800
20,680
49,480
Monitoring (yr 2-30) 28,800

10,340

39,140



Ground water Alternative 4 (Interceptor Trench)

Capital Costs
Interceptor trench
Ground water treatment
Sanitary/sewer system

O&M Costs .
Ground water treatment
Ground water monitoring
Surface water monitoring (yr 1)

Surface water monitoring (yr 2-30)

437,800
252,000
245,150
934,950

71,700
25,600
20,680

117,980
Ground water Alternative 5 (Recovery Wells)
Capital Costs
System 2,948,000
Ground water treatment 252,000
3,200,000
O&M Costs
Annual maintenance 75,000
Pump replacement (annualized) 18,000
Annual report 8,670
Ground water treatment 71,700
Ground water monitoring 25,600
O&M Manual (yr 1 only) 6,800
205,770
Ground water Alternative 6 (SVE dewatering)
Capital Costs
SVE system 543,000
Ground water treatment 252,000
Pilot test 60,000
855,000
O&M Costs
Ground water treatment 71,700
Ground water monitoring 25,600
97,300
Soil Alternative 1 (No Action)
No costs associated with this altermative 0

10,349
107,640

198,970



Soil Alternative 2 (Institutional Controls)

Capital Costs

Plan preparation/legal fees 34,300
O&M Costs '
No costs 0

Soil Alternative 3 (Stabilization)

Capital Costs

Stabilization 583,000
Institutional controls 34,300
Ground water treatment 252,000
Sanitary/sewer system 245,000
Interceptor trench 438,000
1,552,300
Oo&M Costs
Ground water treatment 71,700
Ground water monitoring 25,600
Surface water monitoring (yr 1) 20,680
Surface water monitoring (yr 2-30) 10,340

117,980 107,640

Soil Altermative 3 (Soil Volatilization)

Capital Costs

Volatilization 987,000
Institutional controls 34,300
Ground water treatment 252,000
Sanitary/sewer system 245,000
Interceptor trench 438,000
1,556,300
Oo&M Costs
Ground water treatment 71,700
Ground water monitoring 25,600
Surface water monitoring (yr 1) 20,680
Surface water monitoring (yr 2-30) 10,340

117,980 107,640



Soil Alternative 4 (Off-site Incineration of Hot Spots)

Capital Costs

Excavation and incineration 13,328,700
Institutional controls 34,300
Ground water treatment 252,000
Sanitary/sewer system 245,000
Interceptor Trench 438,000
5,354,300
o&M Costs
Ground water treatment 71,700
Ground water monitoring 25,600
Surface water monitoring (yr 1) 20,680
Surface water monitoring (yr 2-30) 10,340

117,980 107,640

Soil Alternative 4 (On-site Incineration of Hot Spots)

Capital Costs

Excavation and incineration 4,385,000
Institutional controls 34,300
Ground water treatment 252,000
Sanitary/sewer system 245,000
Interceptor trench 438,000

14,298,000

Oo&M Costs
Ground water treatment 71,700
Ground water monitoring - 25,600
Surface water monitoring (yr 1) 20,680
Surface water monitoring (yxr 2-30) 0,340

117,980 107,640

Soil Alternative 4 (On-site Low Temperature Thermal Desorption)

Capital Costs

Excavation and incineration 2,981,000
Institutional controls 34,300
Ground water treatment 252,000
Sanitary/sewer system 245,000
Interceptor trench 438,000
3,950,300
C&M Costs
Ground water treatment 71,700
Ground water monitoring 25,600
Surface water monitoring (yr 1) 20,680
Surface water monitoring (yr 2-30) 10,340

117,980 107,640



Soil Altermative 7 (Interceptor Trench)

Capital Costs
Institutional controls
Interceptor trench
Ground water treatment
Sanitary/sewer system

o&M Costs
Ground water treatment
Ground water monitoring
Surface water monitoring (yr 1)
Surface water monitoring (yr 2-30)

Soil Alternative 8 (Dewatering With SVE)

Capital Costs
SVE system
Ground water treatment
Pilot test

O&M Costs
Ground water treatment
Site monitoring

Surface Water Alternative 1 (No Action)

Capital Costs
Plan preparation

O&M Costs
Surface water monitoring (yr 1)
Surface water monitoring (yr 2-30)

Surface Water Alternative 2&3

Capital Costs
Ground water treatment
Sanitary/sewer system

Oo&M Costs
Ground water treatment
Surface water monitoring (yr 1)
Surface water monitoring (yr 2-30)

34,300
437,800
252,000
245,150
969,250

71,700
25,600
20,680

117,980

543,000
252,000

60,000

855,000

71,700
28,800
100,500

5,000

20,680

252,000
245,150
497,150

71,700
20,680

82,380

10,340
107,640

10,340

(Line Storm/Sanitary Sewers)

10,340
82,040
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New York State Department of Environmental Conservation
270 Michigan Avenue, Buffalo, New York 14203-2999

—A718) 884-7220
-
Poat-it™ Fax
i Nols . 7871 Dake 7. /67 lp'aggfp L ! . Langdon Marsh
(of _[From LUAS . ef - Commissiones
Co/Dept -—L———L-Q-_‘;____m el
Phone § Phone & ;
Fexd Fox s - September 16, 1994

Mr. David P. Flynn

Phillips, Lytle, Hitchcock, Blaine & Huber
3400 Marine Midland Center

Buffalo, NY 14203

Dear Mr. Flynn:
ARO Corporation-DHWR Site #915147

In response to your letter of September 2, 1994, regarding soil cleanup
goals for the ARO site, this Department maintains its previous position that
specific levels are required and will include them in the Proposed Remedial
Action Plan. This position is consistent with the approach used at other sites
and follows Federal guidance.

The USEPA document, Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA (1988) suggests that remedial action
objectives for protecting human health and the environment should express
both an acceptable contaminant level and an exposure route, Protcction can
be achieved by reducing exposure and/or the contaminant level.

The ROD you cited, for the Iroquois/Westwood gite, describes a remedy
which achieves protection by reducing exposure through containment. The
remedy proposed for ARO site seeks to protect by reducing the contaminant
levels.

We think it entlirely appropriate to state the levels to which the
contaminants must be reduced in order to achieve adequate protection and can
cite other RODs where cleanup goals for soil were specified. In fact, the
Feasibility Study report for the Iroquois/Westwood site stated that New York
State “cleanup standards will be considered RAO’s” and included a table of
soil cleanup goals which were based on the NYSDEC Technical and
Administrative Guidance Memorandum (TAGM) #4046. The previously stated
soil cleanup goals for the ARO site are based on this same TAGM.
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If, as you say, conditions at the ARO site make it physically
impracticable or impossible 1o meet these goals, the ROD may be amended.
A determination would be made as to whether or not the reduced contaminant
levels actually achicved, still pose an unacceptable risk and if alternative
remedial actions or institutional controls are required.

If you wish to discuss this matter further, please call me at
716-851-7220. :

Sincerely,

P

David P. Locey
Environmental Engineer I

DPL/ad

cc: Mr. Jerry Wenker - LR,
Mr. Jay Mattsfield - Capsule
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PHILLIPS. LYTLE, HITCHCOCK, BLAINE & HUBER
ATTORNEYS AT Law
3400 MARINE MIOLAND CENTER. BuFPALO. NEW YORrRK 14203
Terecorita  (T16) 852-6100 RECE'VED

(718) 847-8400

"SEP 6 -1994
September 2, 1994
NYSDEC-REQ. 9
VIA TELECOPY .!.Reff'funm

Mr., David LoceYy
Environmantal Engineer I .
New York State Department of
Environmental Conserxvation
Region 9

270 Michigan Avenue

Buffalo, New York 14203

Re: ARO Corporation
pear Mr. Locey:

At our meeting of August 12, 1994, we discussed the
appropriateness of specifying soil clean-up "goals" or
"objectives” for the ARO Site. As a result of our discussions at
that meeting, Ingersoll-Rand and its consultant, Capsule
Environmental Engineering have reviewed the proposaed remedial
alternative for the Site (Soil Vapoxr Extraction) SVE to detarmine
the appropriateness of specifying soil clean-up gocals or
objectives in the Record of Dacision.

Based upon this review, we belleve that rather than
establishing specific soil clean-up goals or objectives for the
ARO Site, a tachnology based remedy should be used. While we did
not canvass all sites being managed by tha Department, we are
aware of at least one site whers such an apprcach was followaed
and assume thera are more. We direct your attention to the
methodology set forth in the Record of Decision for the
Iroquois/Westwood Site (Site number 915141). As you may know,
the remedy (for soils on the main site) calls for the capping and
bioremadiation of soils at the site via Biosparging. The ROD
recognizaes that it is difficult, if not impossible, to set long-
term clean-up goals and objectives for soils at the Site.

Rather, the ROD is, in essence, a technology based remedy. The
ROD specifies the remedial tachnology rather than specific clean~
up goals and objectives for the soils.

For purposes of the Record of Decision for the ARO
Sita, we believe the approach utilizaed by the Department for
soils at the Iroquois/Westwood Site would be appropriate for the
ARO Site. This is due to the fact that the SVE tachnology has

JAMESTOWN OFFICK: 307 CHASE BANK 3LOG. 2.O. 1OX 1270. JAMESTOWN. NY 14702-1279. TELECOPIER: (71 0844230, TILAPHONE: (718) 884-3008

NAW YORE OFFICE: 437 MADISON AVENUE. 34TH FLOOR. NEW YORK. NEW YORK 10032 TELECOPHIR: (212) 3088079, TELEFHONL (2138 790-4808
ROCTHESTER OFFICH: 1400 PIRST FEDERAL MAZA, AOCHESTER. NEW YOAK 16014 TELECOMER: 716} 232:3141. TRLEPHONE: (710) 238:2000
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PHiILLIPS, LYTLE. HITCHCOCK, BLAINE & HuBER

Mr. David Locey
september 2, 1994
Page 2

not yet been proven effective for the ARO Site, given the
geologic conditions that are present, and the fact that even if
SVE is determined to be a viable remedial option, it may be
physically impractical or impossible to meet a theoretical goal
or objective for the soils.

In summary, we do not believe it is appropriate to set
remedial goals or objectives for soils at the ARO Site. Rather,
for the reasons set forth above, we believe it is more
appropriate for the Department to prapare the PRAP which does not
set such goals, but rather, sets forth the remedial technology
(L.e. SVB) for solls at the Site.

As discussed at our meeting, we look forward to
reviawing a draft of the PRAP. If you have any gquestions or wish
to discuss this or any other matter, pleasa do not hegitate to
contact us.

Ve

" truly yours,

PHILLIPS, LXTLE, , BLAINE % HUBER

By

WAoc
0183689

ce: Martin Doster
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July 29, 1994

| CAPSULE ENVIRONMENTAL ENGINEZRING, iNC.
FAX TRANSMITTAL
Mr. David Locey _ Date:ga/‘?‘)l Time: //. ¥Da.m.|No Fages G
Assistant Sanitary Engineer To' DAVIO LOCE Y From: 707 G RooMS |
Region 9 Co: AJVSDEC Phone. 512/638 Zguc
New York State Department of Y fi? " = T
Environmental Conservation xNo: & =I5/ 2008 [Fax:  Si2s3s i

270 Michigan Avenue
Buffalo, New York 14203

Re: The Aro Corporation
Buffalo, New York
DHWR Site #915147

Dear Mr. Locey:

This letter has been prepared in response to the New York State
Department of Environmental Conservation (NYSDEC) feasibility
study comments letter dated July 1, 1994. As per your discussion
with Jerry Wenker of Ingersocll-Rand Company, we have attempted to
address herein most of your office’s comments, but have reserved
certain issues for discussion at the project meeting scheduled
for August 12, 1994.

The following responses are organized to answer the individual
comments in the NYSDEC’s letter in the order they were presented.

General

1. This comment will be discussed at the future NYSDEC project
meeting.

2. This comment will be discussed at the future NYSDEC project
meeting.

3. Capsule will develop estimates of the quantity of soil,

ground water, and surface water to be treated.

4. NYSDEC Technical and Administrative Guidance Memorandum
(TAGM) HWR-90-4030 is currently being reviewed specifically
in regards to scoring treatment alternatives. This issue
will be discussed at the future NYSDEC project meeting.

5. Capsule will prepare a summary identifying federal
applicable or relevant and appropriate requirements (ARARS)
and state standard criteria and guidelines (SCGs) separately.

1970 Oakcrest Avenue. Suite 215 ® St. Paui. MN 55113-2624 * (612) 636-2644 * Fax :612) 636-3106
Toil Free 1-800-328-8246

0:5 P=ntea nn *ecycled paper contaimng 3t least
30X npers ;rom paper recucled dv consumers.
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6. Capsule will revise the individual alternative cost
summaries to reflect a present worth basis assuming an
interest rate of 5%. Operation and maintenance costs will
also be computed on a present worth basis, assuming an
operational pericd of 30 years.

Specific
1. Section 1.1, Purpose and Organization

a. Capsule will revise the final Feasibility Study (FS)
Report to reflect the most recent remedial
investigation information available.

b. The term remedial action objective will be used in th
second paragraph. :

c. The definition of the threshold criteria will be
changed to include the NYSDEC language.

d. The additional criteria provided by the NYSDEC will be
included in the report text.

2. Section 1.2, Site Background

a. Capsule has requested additional operations data from
facility personnel and will add any additional
information generated to the existing report text.

b. A statement of "Aro is a wholly owned subsidiary of
Ingersoll-Rand", will be included in this section.

c. Capsule will prepare a more comprehensive discussion of
previous site investigation activities, including
remedial investigation results.

4. As discussed in 1. c., Capsule will prepare a more
comprehensive discussion of previcus site investigation
activities.

3. This comment will be addressed by Capsule in the Revised FS

Report.

4. TAGM HWR-92-4046 revisions will be reviewed to determine if

it affects the project.
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10.

11l.

12.

Capsule will include sediment volatile organic analysis
results in the revised FS Report.

Capsule will modify Section 1.4.5 of the FS Report to
include the NYSDEC statement regarding air contamination.

Capsule will revise Section 1.5.11 to include exposure to
underground utility workers.

Based upon ground water flow direction and velocity at the
site, the distance of contaminated areas in relation to
residential properties, and the fact that monitoring of
upgradient monitoring well locations MW-1 and MW-15 has not
shown the presence of contaminants. The potential of ground
water infiltrating residential basements is not considered a
realistic exposure pathway and, therefore, will not be
considered.

The term SCG will replace the term ARAR in the FS Report
with the understanding that it applies to both state and
federal requirements.

a. The description provided in Section 2.2.1 Remedial
Action Objectives (RAOs) - Soil of the southwest
portion of the property does include the area around
MW-16 and will be revised for clarification.

b. This comment will be discussed at the future NYSDEC
project meeting.

This comment will be discussed at the future NYSDEC project
meeting.

This comment will be discussed at the future NYSDEC project
meeting.

We agree that the RAO for sediments is to ensure that those
sediments alone do not cause a contravention of water
quality standards for the particular surface water. As the
surface water in question is a Class D, the sediments will
be addressed so that they do not cause a contravention of
Class D standards.

It is inappropriate to utilize the ground water GA standard
to determine sediment requirements in the ditch. If the
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13.

14.

1s.

ls.
17.

18.

19.

20.

departments’s rationals were used (that is, that all surface
waters eventually impact ground water) there would be no
basis for distinguishing any surface waters in the stats.

The appropriate sediment criteria is based upon Class D
surface water standards.

The FS Report will be revised so that Scil Alternative 3
will not pass the altermative screening.

The reference to the New York State Department of Health
issuing permits for private drinking water wells will be
removed from Section 2.4.2.1 Ground Water - Institutional
Controls.

The state must, of course, comply with the substantive
provisions of the National Contingency Plan (NCP) which is
set out in 40 CFR Part 300 et seg. One of the criteria of

_the NCP for the evaluation of remedial altermatives is the

cost (both construction and operation and maintenance costs)
of the altermatives.

Aro will evaluate the remedial altermatives at this site in
a manner that complies with the federal regulations and the
department’s guidance.

The reference to purchasing the neighboring properties will
be removed from the FS Report.

Ingersoll-Rand does not disagree based upon acceptance by
the publicly owned treatment works.

The department’s guidance for remediation (TAGM-HWR-90-4030Q)
was one of the resocurces used in the detailed analysis of
alternatives as were Environmental Protection Ageacy
guidances and regulations (re: the NC?). The reduction of
toxicicy, mobility, and volume will be referenced in the
evaluation of altermatives.

This ccmment will be discussed at the future NYSDEC project
meeting.

The reference to purchasing the neighboring properties will
be remcved ZIrom the FS Report.
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21. The geometric mean conductivity in the FS Report will be
changed to 5 x 10°° cm/sec.

22. A statement addressing this altermative ability to reduce
the mobility, toxicity and volume of contaminants has been
included in the Balancing Criteria Assessment, Long-tarm
Effectiveness, and Permanence section. However, at the
request of the NYSDEC, the FS Report will be revised to
include a separate section addressing each alternative’s
ability to reduce the mobility, toxicity, and volume of
contaminants.

23. Following careful review of Ground Water Alternative 3 -
Reactive Wall, it has been decided that this altermative
will not pass the alternmative screening (Section 2.4)
because of site conditions (local geclogy) and the
likelihood of system fouling.

24. We will review the remedial altermatives for the site and
develop "sitewide" altermatives for the final remedy
selection. We will consider the several altermatives
suggested by the department.

As noted, no nonaqueous phase liquid (NAPL) has been
identified on site. Until such time as NAPL is found on
site, it is inappropriate to consider its "presence" in the
identification and evaluation of remedial altermatives.

At your request, the results of the sediment sampling activities
performed in May 1994 have been included. At this point in time,
we are concerned whether the analytical results accurately
reflect site conditions. As discussed with you on July 26, 1994,
by telephcne, a confirmation sampling event will be performed
August 1 and 2, 1994.

Issues not addressed in this response letter will be discussed at
the tentacively scheduled NYSDEC project meeting on August 12,
1994. However, in the interim, iZ you have any questicns or
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comments to our responses regarding your July 1, 1994, letter,
please call me at (800) 328-8246.

Sincerely,

CAPSULE ENV%VTAL ENGINEERING, INC.
W e 58 s

Anthony D. Grooms
Environmental Specialist

ADG:mm£

cc: D. Flynn/Phillips, Lytle, Hitchcock, Blaine & Huber, Buffalo
J. Wenker/I-R, Woodcliff Lake
J. Ray/I-R, Woodcliff Lake
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Acting Commissioner
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July 1, 1994

FILE

D¥: =
Mr. Jay S. Mattsfield SER\&?COM‘,PL
Capsule Environmental Engineering, Inc. BG, CR, LU, Wb
1970 Oakcrest Avenue, Suite 215 E:
St. Paul, MN 55113 CORRESPONDENCE: oo

Dear Mr. Mattsfield:

ARO Corporation, Cheektowaga, NY
Site #915147
Feasibility Study, May 1994

This Department and the New York State Department of Health
Health have completed their review of the subject report and have
the following comments to offer:

General

1. The recommended cleanup objectives for soils shall be based
on the water-soil equilibrium partitioning model as
described in the NYSDEC Technical and Administrative
Guidance Memorandum (TAGM) HWR-94-4046. As discussed in
this TAGM, a correction faction is used to account for the
various dispersive mechanisms which change the concentration
of contaminants leaching to the groundwater surface. For
the ARO site, the NYSDEC recommends a correction factor of
65 for TCE and 1,2 DCE. Based on the 2% organic carbon
content of the saturated soils on site, the soil cleanup
objectives are: 0.9 ppm TCE, and 0.40 ppm 1,2 DCE. Vinyl
chloride is a contaminant of special concermn, the NYS
Department of Health recommends a cleanup objective of 0.01

rpm.

2. The FS report presents alternatives which are media-
specific. After the detailed analysis of the individual
alternatives, the FS report should combine or reconfigure
these media-specific alternatives into remedial options that
address the entire site (i.e. groundwater, surface and soil
combined) .



3. Estimates of the quantity of soil, groundwater and surface
water to be treated should be included in the description of
the sitewide alternatives, as well as an estimate of the
time to construct or implement each remedy.

4. The comparative analysis of sitewide alternatives should be
conducted in accordance with the NYSDEC TAGM HWR-90-4030
(revised May 15, 1990) and the score for each summarized in
a table attached to the FS Report.

5. Appended to the FS report should be a summary of all Federal
ARARs and New York State SCGs previously identified,
including the key requirements and reasons for the
applicability or relevance and appropriateness of each.

Each sitewide alternative should be compared to this list.

A suggested format for this summary is to found in the USEPA
guidance document for conducting the RI/FS (EPA/540/G-
89/004, October 1988). To the list of New York State SCGs
is added, the recent "Technical Guidance for Screening
Contaminated Sediments, November 1993" (copy attached).

6. The total cost of each sitewide alternative should be
completed on a present worth basis, assuming an interest
rate of 5%. Operation and maintenance cost should also be
computed on a present worth basis, assuming a operation
period of 30 years. The source of information on which the
item cost estimates are based should be documented in an
appendix to the FS report.

Specific
1. Section 1.1, Purpose and Organization

a. It is expected that the final FS report will
incorporate the most recent RI information available.

b. The commonly accepted term is remedial action objective
or RAO (second paragraph) .

c. The definition of the threshold criteria provided is
not entirely consistent with USEPA and New York State
guidance documents. The National Contingency Plan
(NCP) defines one of the threshold criteria as the
"overall protection of human health and the
environment". While the criterion stated here of
", ..meeting RAOs, cleanup levels...." considers the end
results, the NCP definition also considers whether or
not short-term risks or cross-media impacts are
possible in achieving that end. The definition
provided later in the report (Section 2.1 Page 13) is
more accurate.

d. The criterion of reducing the toxicity, mobility of
volume of hazardous substances through treatment should
be included here.



2. Section 1.2, Site Background

a. The passivation and alodining processes should be
described, in terms of the substances employed and
wastes generated. The substances being treated in the
wastewater treatment process should also be mentioned.

b. Ingersoll-Rand’s involvement should be explained.

c. The maximum concentration of TCE found in the
groundwater was actually 1,100 mg/L.

d. The supplemental RI report was actually submitted in
October 1993. The May 1994 Revised RI report should
also be cited, with some mention of the fact that
additional samples were collected that same month.

3. Section 1.3 Site Geology

The distinguishing features of the two till layers, i.e. the
differences in lithology and hydraulic conductivities, should be
mentioned.

4, Section 1.4.1 Nature and Extent of....Soil Contamination

Some revisions to TAGM HWR-92-4046 were made in January,
1994, a copy of the revised TAGM is attached.

S. Section 1.4.4 Sediment Contamination

The report should note the concentrations of TCE and DCE
actually found at sample location SED- 104; 170 and 7 ug/kg
respectively. The need for remediating the ditch sediments will
be addressed when the results of the May 1994 sampling become
available, and an assessment made using the most recent sediment
SCGs.

6. Section 1.4.5 Air Contamination

It should be noted or clarified that HNu readings at the
upwind site perimeter (background) were similar to readings on
site and the downwind perimeter.

7. Section 1.5.11 Baseline Risk Assessment

Identification of Exposure Pathways. The exposure to
underground utility worker should alsc be considered; dermal
contact with and inhalation of volatile organics in the soil and
groundwater is possible.

Given the relatively flat hydraulic gradient and proximity
of private residence, a future exposure pathway might also exist
from infiltration of contaminated groundwater to the basements,
from fluctuations in the current flow pattern. This pathway
should be considered.



8. Section 2.1 Identification and Screening of Alternatives -
Introduction

The analysis of alternatives shall be conducted in
accordance with the NYSDEC TAGM HWR-90-4030 (May 1990), which is
actually quite similar to the cited USEPA guidance. Under this
TAGM, the term SCG (Standards Criteria and Guidelines) is used to
describe New York State’s applicable or relevant and appropriate
requirements (ARARs) as well as guidance which is "to be
considered". Throughout the FS report the term SCG should be
substituted for the term ARAR, with the understanding that it
incorporates both State and Federal requirements.

9. Section 2.2.1 RAOs - Soil

a. It is noted that the soil in the vicinity of monitoring
well MW-16 also exceeded the recommended soil cleanup
objectives outlined in TAGM-HWR-94-9406. It is assumed
that the RAO of addressing soil contamination in the
"southwest portion of the property" (Item 1l.a) includes
the area around MW-16.

b. The State does not believe that preventing "further
groundwater contamination" can be ensured unless the
soils beneath the facility are remediated.

10. Section 2.2.2 RAOs - Groundwater

Item 3 implies that the RAO for groundwater within the sewer
backfill will be to achieve the Class D surface water quality
standards. 1In fact, the standards to be met here are those for
Class GA groundwater.

11. Section 2.2.3 RAOs - Surface Water

For surface waters that discharge to groundwater, the RAOs
are the same that apply to groundwater.

12. Section 2.2.4 RAOs - Sediment

As noted earlier (Comment #5), significant contamination was
found in the sediments at sample location SED- 104. The RAO for
sediments within the drainage ditch is to prevent contaminants
from impacting the surface water to the extent that water quality
standards are exceeded. If the surface water eventually
discharges to groundwater, the water quality standards to be met
are those for Class GA groundwater. In which case, the sediment
cleanup criteria are derived in the same manner as the soil
cleanup objectives, based on the level of the total organic
carbon present and the GA standard.

13. Section 2.4.1.1 Identification and Screening of Technology
Types...Soil-Containment

The application of solidification/stabilization technology
for the treatment of VOC contaminated soil is not endorsed by the
USEPA or the NYSDEC. The heat of reaction that is derived



vaporizes the VOCs. This technology should not pass the
screening step.

14. Section 2.4.2.1 Groundwater - Institutional Controls

The NYS Department of Health does not issue permits for
private drinking water wells.

15. Section 2.5 Evaluation of Technologies...

While the NCP may indicate that technologies may be screened
on the basis of cost, NYSDEC guidance (TAGM-HWR-90-4030) does
not. In the FS, screening will be conducted on the basis of
effectiveness and implementability only.

16. Section 2.5.1.1 Soil-Alternative 1 - Limited Action via
Institutional Controls

Is it to be assumed that the neighboring properties will be
purchased by ARO under this alternative?

17. Section 2.5.2.4 Groundwater Alternative 4 - ... Collection
via Interceptor trench..

If on-site treatment of the groundwater will be required,
discharge of treated water will be to the ganitary sewer.

18. Section 3.3 Detailed Analysis of Alternatives

a. The analysis should also be conducted in accordance
with the NYSDEC guidance document, TAGM-HWR-90-4030.

b. The criterion of reducing the toxicity, mobility and
volume through treatment should be included.

19. Section 3.4.1.2 Groundwater - Alternmative 1 - Natural
Attenuation - Short Term Risk

The State finds that this alternative is decidedly not
effective in protecting the environment in the short term. It is
likely that groundwater would continue to be impacted for a
considerable period of time before the natural processes reduced
contaminant concentrations to acceptable levels. The same
comment applies to groundwater Alternative 2 - Institutional
Controls.

20. Section 3.4.2 Groundwater - Alternmative 2

In Section 2.5.2.2, the alternative’s description included
the purchase of the neighboring properties. Has the alternative
been modified here?

21. Section 3.4.5.1 Groundwater - Alternative 5 - Groundwater
Recovery Wells...

The hydraulic conductivity of the glacial till is stated
here as being equal to 3.5 x 10™® cm/sec. The RI Report



indicates that geometric mean conductivities of the upper and
lower tills are 2x10°° and 7x107° ft/min respectively. The
geometric mean conductivity of the two tills is therefore
estimated to be 1x107 ft/min or approximately 5x10°% cm/sec.

22. Section 3.4.1.3 Groundwater - Alternative 1 - Long-Tezrm
Effectiveness & Permanence

The assessment provided here does not follow the definition
of the criterion as provided in the NCP, State and Federal
guidance documents. Time is a factor considered under the short-
term criterion. The alternative’s ability to reduce the
mobility, toxicity and volume of contamination through treatment
is actually a separate criterion in itself.

23. Section 3.4.3.3 Groundwater - Alternative 3 - ...Reactive
Wall - Balancing Criteria Assessment

Other technologies have been eliminated in the screening
process on the basis of the low permeability of the soil. If a
buffer needs to be injected into the formation to protect the
wall, might the same concern be used to reject this alternative?
There is the concern that the process might just substitute one
contaminant for another; is it possible that iron may leach from
the matrix, and what effect might the buffer have on the
environment?

24. Section 3.4.5.3 Groundwater - Alternative 5 - Balancing
Criteria

A significant factor to comnsider in evaluating the
effectiveness of the collection and treatment alternatives is the
possible presence of residual NAPL. The RI never actually found
NAPL, but the extremely high level of contamination found in the
groundwater near the metal preparation rcom suggests that it may
be present.

Based on its review of the media-specific alternatives
presented in this FS report, the State believes the following
sitewide alternatives should be considered for detailed
individual and comparative analysis:

Alternative 1: Excavation of soil in the "hot spots" with on
site treatment by low temperature thermal
desorption. A groundwater interceptor trench
would be installed between excavated areas
and the facility. On-site sewers and
drainage ditches would be lined and
groundwater collected from the bedding and
trench for on-site treatment and discharge to
the sanitary sewer. This altermative is a
combination of Groundwater Alternative 4,
Surface Water Alternatives 2 an 3, and a
variant of Soil Alternmative 4a.

Alternative 2: Dewatering of the site and in-situ treatment
of the soil by soil vapor extraction.



Alternative 3: Excavation of all soil exceeding recommended
cleanup objectives, with on site treatment by
thermal desorption.

Alternative 4: Collection of groundwater via interceptor
trench, combined with the lining of the
sewers and drainage ditch.

Alternative 5: No Action.

It is suggested that representatives from ARO, Capsule and
the State meet at the NYSDEC offices to discuss the issues
raised. A tentative date for such a meeting might be July 13,
1994. Please call 716-851-7220, to discuss the matter further.

Sincerely,

ek e,

David P. Locey
Environmental Engineer I

DPL/ad
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A. HWR-94-4046
- New York State Department of Environmental Conserv‘:é:tiéi;ja’ 1994
< MEMORANDUM
T0: Regional Hazardous Waste Remediation Engineers, Bureau Directors and Secton Chiefs
FROM: Michael J. O’Toole, Ir., Director, Division of Hazardous Waste Remediation

SUBJECT: Revised TAGM - Determination of Soil Cleanup Objectives and Cleanup Levels

- . ,

. .
S

DATE: SNy RNy
JAR 24 1994 e tad f § g .
/‘C P4 (

Attached is the revised Division Technical and Administrative Guidance Memorandum
(TAGM) on Determination of Soil Cleanup Objectives and Cleanup Levels in its final form.
The changes are to the Tables of Appendix A. They are minor in nature and do not change the .. ...
coutent of the TAGM. The changes include: ‘ e -

~ = -

1. Alphabetizing. cgnﬁaﬁﬁnants in Table 1 through Table 4. . | Do

¥

2. The addition of zi

few conmminants to Table 1 and Table 2. 5

3. Table 4 has been revised to indicate that background levels for lead vary ‘widely and
provide a range for undeveloped and developed areas. It also has been revised to .
indicate that site-specific form(s) of cyanide should be considered when establishing soil’
cleanup objectives for cyanide. ‘

" If you have any questions, -please contact Ajay Shroff of my staff at-(5 18)485-8792."

O Cpeed oo st poogei’s o, 50 1
AT

C. Costopoulos
P. Counterman

Attachment
cc:  T. Jorling J. Davis
J. Lacey J. Kelleher
M. Gerstman J. Colquhoun
A. DeBarbieri D. Persson
E. Sullivan J. Printup
T. Donovan M. Bermingham
C. Sullivan } D. Johnson
J. Eckl M. Kadlecek
R. Davies Regional Directors
R. Dana Regional Engineers
C. Goddard Regional Solid and Haz. Waste Engrs.

Regional Citizen Participation Spec.

RECEIVED

JAN 2 7 1994

en N.Y..S_ Dep
VIRONMENTA[ cghggﬂ .
REGioNg ~< VATION
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Recommended soil clesrmp objectives (mg/kg or pem)
volatile Organic Contaminants

APPENDIX A
TABLE 1

a b =  USEPA Health Based
Contaminant Partition Grouncwater Allowable Soil Clearmp (ppm) vew
coefficient Standards/ Soil conc. objectives to Rec.soil
Koc Criteria Cw pem. Protect GW Carcinogens Systemic CRrQL Cloug Obje
ug/l or ppb. Cs Cuality (ppm) Taxicants (ped) (oom)
Acetone 2.2 50 0.0011 g.11 N/A 8,000 10 0.2
Benzene o) . 0.7 0.0006 0.0& 2 N/A s 0.0
Benzoic Acid 54° S0 6.027 2.7 N/A 300,000 5 2.7
2-8utancne 4.5% 50 0.003 0.3 . N/A 4,000 10 0.3
Carbon Disulfide : 54 - .50 .. 0.027 - 2.7 N/A 8,000 5 2.7
Carbon Tetrachloride Tuee .. 5 %-0.006 . 0.8 . - . S.4 60 5 0.6
Chlorcbenzene’ 330 ... o5 T0.0177L T LT S WA 2,000 .S 1.7
Chloroethane . S 3 - S0 To.019 - i - WA N/A T 10 1.9
Chloroform 1! ST 0.003 0.30 114 - 800 S 0.3
0ibromoch Lorcmethane N/A so - R/ N/A N/A N/A 5 N/A
1,2-Dichlorobenzene 1,700 4.7 0.079 7.9 N/A N/A 330 7.9
1,3-Dichlorobenzene 310 ] 0.0155 1.55 N/A . N/A 330 1.6
1,4-Dichlorobenzene 1,700 S 0.085 3.5 N/A. N/A 330 8.5
1,1-Dichloroethane 30 5 0.002 0.2 N/A N/A 5 0.2
1,2-0ichloroethane 14 5 0.001 0.1 7.7 N/A S Q0.1
1,1-Dichloroethene &5 5 0.004 0.4 12 700 5 0.4
1,2-Dichloroethene(trans) 59 5 0.003 0.3 /A 2,000 S 0.3
1,3-dichloropropane TUTStT C 5 Tete———0.003: .3 N/A N/A 5 0.3
Ethylbenzene 1,500 - S 0.055 5.5 N/A 8,000 75 5.5
113 Freon(1,1,2 Trichloro-

1,2,2 Trifluoroethane) 1,230 s 10.060 6.078 - “N/A . - 200,000 5 6.C
Methylene chloride 21 S g.001 0.1 93 5,000 'S 0.1
4-Methyl -2-Pentanone 19" so 0.01 1.0 N/A N/A 10 1.¢
Tetrachloroethene 77 5 0.014 1.4 16 800 S 1.4
1,1,1-Trichloroethane 152 S 0.0076 8.76 N/A 7,000 S 0.
1,1,2,2-Tetrachloroethane 118 5 0.006 0.6 35 N/A S 0.¢
1,2,3-trichioropropane 68 5 0.0034 0.34 N/A 80 5 0.t
1,2,4-Trichlorobenzene 470 * 5 0.034 3.4 N/A N/A 330 3.
Toluene 300 5 0.015 1.5 /A 20,000 5 1
Trichloroethene 126 5 0.007 0.70 &6 N/A 5 a.
Vinyl chioride s7 2 0.0012 0.12 N/A N/A 10 0.:
Xylenes 240 S 0.012 1.2 N/A 200,000 — 1.

a. Allowable Soil Concentration Cs = f x Cw x Koc
b. Soil cleanup objective = Cs x Correction Factor (CF)

N/A is not available

*  Partition coefficient is calculated by using the following equation:
log Koc = -0.55 log S + 3.64, where S is soluwbility in water in ppm.
Atl other Xoc values are experimental values.
** Correction Factor (CF). of 100 is used as per TAGH #4046
*=e AS per TAGM #4046, Total VOCs < 10 ppm.

Note: Soil cleamusp objectives are developed for soil organic carbon content (f) of 1X ,
and should be adjusted for the actual soil organic carbon content if it is known.



APPENDIX A (cont.)

TABLE 2

Recommended Soil Clearup Objectives (mg/kg or pom)
Semi-Volatile Organic Contaminants

a b - USEPA Health Based
Contaminant partition Groundwater Allouable Soil Clearp (pem) CRrRaL Rec.soil
coefficient Standards/ Soil conc. objectives to {ppb) Clrup Objct.
Xoc Criteria Cu ppm. Protect GW Carcinogens Systemic (ppm)
o ug/l or ppb. Cs Quality (ppm) Toxicants
Acenaphthene 4,600 20 0.9 90.0 N/A 5,000 330 50.0%*"
Acensphthylene 2,056 20 0.41 41.0 N/A N/A 330 41.0
_ Aniline 13.8 5 0.001 0.1 123 n/A 330 0.1
Anthracene Lo 14,000 S0 7.00 700.0 N/A 20,000 330 50.0""
. Benzo(a)anthracene . 0.03 3.0 : 0.226 N/A 330 0.224 or MOL
¥ Benzo(a)pyrene -t w0110 o 110 0.0609 W/A 2330 0.061 or WOU
" Benzo(b)fluoranthene i 10011, 1.1 N/A WA - STl
Benzo(g,h,i)perylene i 8.0 " 800 " N/A WA 50.0°*";
genzo(k)fluoranthene 5.i A ; 0.011 1 N/A K/A 330 1.1 i
bis(2-ethylhexyl)phthalate 8,706% .= '~ 150 4.35 435.0 50 2,000 - 330 S0.0%**
gutylbenzylphthlate =% 2,430 = - 50 1.215 122.0 N/A 20,000 - 330 50.0%*:
Chrysene _ -- 200,000 0.002 0.004 0.4 /A R/A s ' o
4-Chlorosniline . g wew= S 0.0022 0.22 200 300 330 0.220 or MOL
4-Chloro-3-methylphenot 47 s 0.002¢ 0.2¢ N/A N/A 330 0.240 or MOL
2-Chlarophenol ‘ 15% - 50 0.008 0.3 N/A 400 330 0.8
‘benzofuran - . 1,230* 5 0.062 6.2 /A N/A 330 6.2
penzo(a,h)anthracene - . 33,000,000 : 50 1,650 165,000 0.0143 /A 330 0.014 or MOL
3,37-Dichlorobenzidine W/A ~_  N/A 77 TTTNAC H/A N/A N/A
~ 2,4-Dichlorophenol 380 =1 0.00% 0.4 N/A 200 330 0.4
- 2,4-Dinitrophenol A R 38 -ewinst S 0.002 0.2 « N/A ~ 200 1,600 0.200 or ot
2,6 Dinitrotoluene 198* s 0.01 1.0 1.03 “M/A TEoxzg 1.0
Diethylphthlate 142 50 0.07% 7.1 H/A 60,000 330 7.1
pimethyiphthlate 40 50 0.020 2.0 N/A 80,000 330 2.0
pi-n-butyl phthalate 162" 50 0.081 8.1 N/A 8,000 330 8.1
pi-n-octyl phthiate 2,346" 50 1.2 120.0 N/A 2,000 330 50.0°°*
Fluoranthene 38,000 50 19 1900.0 N/A 3,000 330 50.0"**
Fluorene 7,300 S0 3.5 350.0 N/A 3,000 330 50.0°"~
Hexachlorobenzene 3,900 0.35 0.01% 1.4 0.41 60 330 g.41
Indena(1,2,3-cd)pyrene 1,600,000 0.002 0.032 3.2 H/A n/A 330 3.2
Isophorone 8a.31* 50 0.044 4.40 1,707 20,000 330 4.40
2-methylnaphthalene ere SQ--— 0.364 36.4 N/A N/A 330 36.4
2-#ethylphenol 15 5 0.001 0.1 N/A N/A 330 0.100 or MO!
4-methylphenol 17 50 0.009 0.9 N/A 4,000 330 0.9
Naphthalene +,300 10 0.130 13.0 N/A 300 330 13.0
ditrobenzene 36 S 0.002 0.2 N/A 40 330 0.200 or
2-Nitroaniline 86 S 0.0043 0.43 N/A N/A 1,600 0.430 or X0
2-Nitrophenol 65 S 0.0033 0.33 N/A N/A 330 0.330 or M0
4-Mitrophenal 21 5 0.001 8.1 N/A N/A 1,600 0.100 or ¥
3-itroaniline 93 s 0.00S 0.5 N/A W/A 1,600 0.500 or M0
Pentachiorophenot 1,022 1 0.01 1.0 N/A 2,000 1,600 1.0 or MOL
Phenanthrene 4,365 50 2.20 220.0 H/A N/A 330 50.0°"
Phenol 27 1 0.0003 0.03 H/A 58,000 330 0.03 or oL
-Pyrene 13,295* S0 6.65 665.0 N/A 2,000 330 50.0%""
~ 4,5-Trichlorophenol 89 1 0.001 0.1 N/A 8,000 330 0.1
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a. Allowable soil Concentration Cs = f x Cw X Xoc

© p. Soil cleamwp objective = Cs x Correction Factor (CF)

Note:

I W/A s not available . .
“MoL is Method Detection Limit

log Koc = -0.55"leg S * 3.64, where

-

partition coefficient is calculated by using the following equation: i

Correction Facter (CF) of 100 is used as per TAGH #4046 _

As per TAGM #4046, Total VOCs < 10 pom., Total Semi-vOCs < 500 ppm. and Individual Semi-vOCs < 50 pp=.
Koc is derived from the correlation Koc = 0.63 Kow ( Determining Soil Response Action LevelS..caen
EPA/540/2-89/057 ). Kow is obtained from the USEPA computer database ‘MAIN‘.

Sail cleanup objectives are developed for soil organic carbon content (f) of 1%,

and should be adjusted for the actual soil erganic carbon content if it is known.

Loetl

.l

s is solubility in water in ppm. Other Koc values are experimental values.

-



APPENDIX A (cont.)
TABLE 3

Recommended soil clesnup objectives (mg/kg or pea)
Organic Pesticides / Merbicides and PCBs

a b we  USEPA Health Based
Contaminant partition Groundwater Atlouable Soil Clearp (pem)
coefficient Standards/ Scil conc. objectives to cew
Xoc Criteria Cu pem. Protect GV Carcinogens Systemic CRAQL  Rec.sail
ug/l or peb. Cs cuality (pom) ' Toxicants . Clrup Objcs
(peb) (pom)’
Aldrin 96,000 ND(<0.01) 0.005 0.5 0.041 2 8 0.041
alpha - BHC 3,800 ND(<0.05) 0.002 a.2 0.111 N/A -8 0.11
beta - BHC 3,800 ND(<0.05) 0.002 0.2 3.89 N/A 8 0.2
delta - BHC = 6,600  ND(<0.05) < 0.003 0.3 N/A N/A 8 0.3
Chiordane 21,305 .. 04 ) 0.02 2.0 0.54 s0 80 . 0.54
2,40 . . 1047 - - 4.4 0005 - 0.5 H/A 800 - - 0.8
4,4°-000. 770,000 KO(<0.01) 0.077 . 7.7 2.9 N/A 2.9
4,47-DOE .. 440,000* ND(<0.01) ¥-  0.0440 W3 2.1 R/A 2.1
4,47-0DT - : 263,000% - WD(<0.01) 0.025 2.5 ’ 2.1 40 2.1
Dibenzo-P-dioxins(PCDD) - . .

. 2,3,7,8 TODD 1709800 0.000035 ° 0.00056 0.06 N/A N/A N/A N/A
pieldrin 10,700" ND(<0.01) " 0.0010 0.1 0.044 -4 16 ‘J 0.044
Endosut¥an 1 8,168 0.1 0.009 0.9 N/A N/A 16 0.9
Endosul fan 11 8,031 0.1 0.009 0.9 N/A N/A 16 .0.9
Endosul fan Sulfate 10,038* 0.1 0.01 1.0 M/A N/A 16 1.0
Endrin 9,157 ND(<0.01) 0.001 0.1 N/A 20 8 g.10
Endrin keytone - - N/A : N/A %/A R/A ) N/A N/A N/A N/A
gamma - BHC (Lindane) 1,080  ND(<0.05) 0.0006 0.06 TTs4” 7T 20 R - ¢ 0.06
gamma - chlordane . 140,000 0.1 : 0.1 1%.0 0.54 5 80 0.54
Heptachlor = - 12,000 . ND(<0.01) '  0.0010 R R 0.16 .48 8 0.10
Heptachlor epoxide 220 ND(<0.01) 0.0002 0.02 ’ 0.077 " 0.8 8 0.02
Methoxychlor 25,637 35.0 9.0 900 /A 400 80 b
Mitotane N/A N/A N/A N/A N/K R/A ) N/A R/A
Parathion 760 1.5 0.012 1.2 N/A 500 8 1.2
PCBs 17,510" 0.1 0.1 10.0 © 1.0 N/A 160 1.0(Surface

10(sub-sv-"
Polychlorinated dibenzo-
furans(PCOF) N/A H/A /A N/A N/A N/A N/A N/A
Silvex - 2,600 0.26 0.007 0.7 WA 600 330 0.7
2,6,5-T S3 35 0.019 1.9 N/A 200 330 1.9

a. Allowable Soil Concentration Cs = f x Cw X Koc
b. Soil cleanup objective = Cs x Correction Factor (CF)
N/A is not available
= partition coefficient is calculated by using the following equation:
tog Koc = -0.55 log S * 3.64, where S is solubility in water in pga.
All other Koc values are experimental values.
=e Correction Factor (CF) of 100 is used as per TAGM 246046
wew Ag per TAGM #4046, Total Pesticides < 10 ppn.

Note: Soil cleanup objectives are developed for soil organic carbon content (f) of 1% (5% for
pPCBs as per PCB guidance document), and should be sdjusted for the sctual soil organic

Carbon content if it is known.



APPENDIX A Rev. 12/93
TABLE & -
Recommerded Soil Cleamum objectives (mg/kg or pem) for Heavy metals

protect b e

Contaminants Water Eastern USA CROL Rec.soil

_Quality gackground mg/ky Clmp objct.
pom pem “or pem (pem)

Aluminum N/A 33,000 2.0 sB
. Antimony N/A N/A 0.6 s8

Arsenic N/A : 3-12 ** 0.1 7.5 or S8

garium N/A 15-600 2.0 300 or SB

Beryllium N/A 0-1.75 0.05 0.16(HEAST) or SB

Cacmiun N/A 0.1-1 0.05 1 or SB

Calcium " ON/A 430 - 35,000 *= . 50.0 s8

Chromius N/A - 1.5-40 ** 04 " 10 er S8

Cobalt WA . 2560 % 0.5 i 30orS8 :

Copper . : WA 1-50 Frea2s P Ber S8 i :

Cyanide /A . wee i
iron N/A 2,000 - $50,000 1.0 2,000 or S8 )
L Lead N/A e 0.03 S
b Magnesium N/A 106 - 5,000 © 5000 's8
Manganese N/A 50 - 5,000 0.15 ° s8 )

: wercurys N/A 0.001-0.2 0.002 0.1
4 Nicketl N/A 0.5-25 0.4 13 or SB

Potassium N/A 8,500 - 43,000 *~ 50.0 S8 |
. Selenium "N/A 0.1-3.9 0.05 2 or S8
T Silver N/A N/A 0.1 s8
: Sodiun N/A 6,000 - 8,000 s0.0 - s8 .

~ Thallium N/A 7 0.1 s8
* yanadium . N/A 1-300 . . 0.5, 150er S8
Zinc N/A 9-50 < 0.2 20 or S8 ¥ S L nday

Note: Some forms of metal salts such as Aluminum Phosphide, Calcius Cyanide, Potassium Cyanide,

i Copper cyanide, Silver cyanide, Sodium cyanide, Zinc phosphide, Thallium saits, Wia?uazaxéde,
and Chromium (V1) compounds are more toxic in nature. Please refer to the USEPA HEASTs database

to find cleamp objectives it such metal salts are present in sail.

SB is site background
N/A is not available

e CROL is contract required detection limit which is spprox. 10 times the CROL for water.

«» yew York State backgrond

ews Some forms of Cyanide are complex and very stable while other
forms are pH dependent and hence are very unstable. Site-specific
form(s) of Cyanide should be taken into consideration when
establishing soil cleamump objective.

eses gackground levels for lead vary widely. Average levels in undeveloped, rural areas may range
from 4-61 ppm. Average background levels in metropolitan or suburban areas or near highuays
are much higher and typically range from 200-500 ppm.

eewwsgecomended soil clesrup objectives are average background concentrations
as reported in a 1984 survey of reference material by E. Carol NcGerrn, NYSOEC.
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This document describes the methodology used by the Division of Fish and Wildlife
and the Division of Marine Resources for establishing sediment criteria for the
purposes of identifying contaminated sediments. Sediments with contaminant
concentrations that exceed the criteria listed in this document are considered to be
contaminated, and potentially causing harmful impacts to marine and aquatic
ecosystems. These criteria do not necessarily represent the final concentrations that
must be achieved through sediment remediation. Comprehensive sediment testing
and risk management are necessary to establish when remediation is appropriate and
what final contaminant concentrations the sediment remediation efforts should
achieve.
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1. Executive Summary

The Department of Environmental Conservation originally proposed sediment
criteria in 1989, as an appendix of a Cleanup Standards Task Force Report. These
criteria were controversial because the proposed methodology, equilibrium
partitioning, had not yet been endorsed by the U.S. Environmental Protection
Agency (EPA) Science Advisory Board, and because the criteria themselves were
perceived as remediation target concentrations. This revised sediment criteria
document was prepared to incorporate scientific literature published since 1989,
and to establish- the purpose of sediment criteria for screening; that is, to identify
areas of sediment contamination and to make a preliminary assessment of the risk
posed by the contamination to human health and the environment. Criteria are
developed for two classes of contaminants - non-polar organic contaminants and
metals. Non-polar organic contaminant criteria are derived using the equilibrium
partitioning approach, which has now been endorsed by the EPA Science Advisory
Board. This approach estimates the biological impacts that a contaminant may
cause based on it’s affinity to sorb to organic carbon in the sediment. The
concentration of biologically available contaminant is predicted and related to
potential toxicity and bioaccumulation by using existing criteria established for the
water column. New York State water quality standards and guidance values are
used to derive sediment criteria. EPA water quality criteria are used only when
New York State has not published a standard or guidance value for a particular
compound. Water quality criteria for bioaccumulation proposed by the Divisions of
Fish and Wildlife and Marine Resources are used when no New York State water T
quality standard or guidance value for bioaccumulation has been developed.
Metals criteria are derived from Ministry of Ontario guidelines and NOAA data that
make use of the screening level approach. This methodology measures the
concentration of contaminants present in areas where ecological impacts have
been noted, and correlates the contaminant concentration with the severity of the
impact. Toxicity mitigating conditions such as acid volatile sulfides are not
considered because with the screening level approach, the metal concentrations
present are correlated directly to a measurable ecological impact. Finally, this
document discusses risk management for contaminated sediment, and makes
recommendations for implementing sediment criteria. Table 1 lists sediment
criteria for 52 non-polar organic compounds or classes of compounds, and Table 2
lists sediment criteria for 12 metals.

111



Il. Background and Objectives

The Department of Environmental Conservation originally proposed draft
sediment criteria in December 1989 as Appendix D to the Draft Clean Up
Standards Task Force Report (DEC 1991). These criteria were based on the EPA
equilibrium partitioning (EP) model, which had at that time just been submitted to
the EPA Science Advisory Board for review. Two problems developed relative to
these criteria. The first was that the equilibrium partitioning mode! did not receive
a complete endorsement by the EPA Science Advisory Board (EPA SAB 1990).
The SAB raised questions about the degree of uncertainty, sources of variability,
and applicability of EP-based sediment criteria. Secondly, the New York State
sediment criteria were published in the context of a clean-up standards report for
contaminated sediment remediation. The perception of the reviewers and potential
users was that the criteria represented mandatory clean-up leveis that must be
achieved by remediation methodologies. Appendix D of the Draft Clean-up
Standards Task Force Report did state that risk management decisions were
necessary and appropriate in the application of the sediment criteria, but the
perception remained that the low concentrations described therein were in fact the
primary target levels for sediment remediation. This issue was further clouded by
real-world environmental problems such as dioxin in the New York-New Jersey
Harbor area. Dredging and dredge spoil disposal is necessary for continued harbor
operation, but attainment of the dioxin sediment criterion described in Appendix D
could be economically unachievable.

There were three objectives for revising the sediment criteria document.
The first objective was simply to clarify the document, make it easier to read, and
provide greater scientific documentation to support the information presented.

The second objective was to incorparate scientific literature that has been
published since 1989. This revision will be based primarily upon an EPA Proposed
Technical Support Document (TSD) for the Development of Sediment Quality
Criteria (EPA 1991). The EPA TSD was also published verbatim in peer-reviewed
scientific literature (DiToro et al., 1991). The revised sediment criteria document
will also incorporate a new EPA Science Advisory Board Report that endorses the
equilibrium partitioning methodology and commends the EPA for satisfactorily
addressing many of the concerns noted in the original SAB review (EPA SAB
1992). Also, this revision incorporates the 1992 Ministry of Ontario Guidelines for
the Protection and Management of Aquatic Sediment Quality in Ontario, for metals
concentrations in sediment (Persaud et al., 1992). These guidelines were only
draft in 1989, when the first sediment criteria document was produced.

The final objective of the revised document was to establish the role of EP-
based sediment criteria as screening criteria; that is, for identifying areas of
sediment contamination, and providing an initial assessment of potential adverse



impacts. While attainment of the EP-based sediment criteria will provide the
maximum assurance of environmental protection, it is not necessary in all cases
and at all times to achieve these criteria through remediation efforts. Risk
assessment, risk management, and the results of further biological and chemical
tests and analyses are vital tools for managing sediment contamination. To view
sediment criteria in @ one-dimensional, go/no go context is to miss potential
opportunities for resource utilization through. appropriately identified and managed
risk.

IIl. Need, Basis, and Concept of Sediment Criteria

Sediments can be loosely defined as a collection of fine-, medium-, and
course- grain minerals and organic particles that are found at the bottom of lakes
[and ponds], rivers [and streams], bays, estuaries, and oceans (Adams et al.,
1992). Sediments are essential components of aguatic [and marine] ecosystems.
They provide habitat for a wide variety of benthic organisms as well as juvenile
forms of pelagic organisms. The organisms in sediments are in constant contact
with the sediments, and therefore, constant contact with any contaminants that
may be adsorbed to the sediment particles. Potential impacts to benthic organisms
include both acute and chronic toxicity with individual-, population-, and
community- level affects, bioaccumulation of contaminants, and the potential to
pass contaminants along to predators of benthic species (Adams, et al, 1992;
Marcus, 1991; Milleman and Kinney, 1992).

Potential to harm benthic organisms is not the only adverse impact of
contaminated sediments. They serve as diffuse sources of contamination to the
overlying waterbody; slowly releasing the contaminant back into the water column
(Marcus, 1991; DEC, 1989).

Contamination is a concept that is not always clearly defined relative to
sediments. The mere presence of a foreign substance in a sediment could be
construed as contamination. However, the presence of a foreign substance does
not necessarily mean it is harmful. Metals can be present in naturally occurring
concentrations (background levels) in species, or forms, that are not harmful to
aquatic life. While there are no naturally occurring background concentrations for
synthetic organic compounds, the presence of a synthetic organic compound does
not necessarily imply harm. Some evaluation must be made to estimate the
potential risk to aquatic life or human health that the compound will have.

The EPA has defined a contaminant as: "Any solid, liquid, semisolid,
dissolved solid, gaseous material, or disease-causing agent which upon exposure,
ingestion, inhalation, or assimilation into any organism, either directly from the
environment or indirectly by ingestion through food chains, may . . . pose a risk of
or cause death, disease, behavioral abnormalities, cancer, genetic mutations,




physiological malfunctions . . . or physical deformations, in the organism or their
offspring™ (EPA, 1992). This definition clearly explains that a8 contaminant 1s not
simply the presence of a foreign substance, but an element of harm to some
organism, species, population, or community must be involved.

The EPA defines sediment criteria in the following manner: A sediment
criterion is a specific level of protection from the adverse effects of sediment
associated pollutants, for beneficial uses of the environment, for biota, or for
human heaith . . . (EPA, 1992). A sediment criterion, then, must relate to the
element of harm that the contaminant possesses by specifying an appropriate level
of protection. To develop sediment criteria, it is necessary to identify the potential
elements of harm to the various organisms, populations, and communities that
could be affected. The criterion must then specify the level of protection
necessary to balance each identified element of harm.

A corollary of the EPA definition is that if the specified level of protection is
not attained, then a certain level of risk exists. The concentration of a
contaminant in sediment can be compared to a number of criteria and their
associated levels of protection, to determine the overall potential risk posed by that
particular contaminant concentration to various exposed organisms. Only if the
contaminant concentration is less than all of the available criteria can exposure 10
the sediment, or to organisms that inhabit the sediment, be considered to be
without significant risk from those contaminants (risk could still result from other
. sources, such as contaminants for which criteria have not yet been derived). This
is the concept of screening criteria. By comparing the contaminant concentration
to various criteria and their associated levels of protection, the resource manager
can begin to identify the appropriate tests, studies, and procedures to quantify and
refine the level of risk; set remediation goals; prioritize remediation actions; and
select risk management and communications options.

EP-based sediment criteria are tied to water quality standards, guidance
values, (DEC, 1991) and criteria (EPA, 1991)'. Within the framework of New
York State water quality regulations, five primary levels of protection are identified
" (BNYCRR, 1991) from which sediment criteria can be derived. These are:

‘Water quality standards and guidance values are New York State reguiatory terms that
are essentially synonymous with the EPA term criterion. A standard is a water gquality
criterion that has been adopted into regulation. A guidance value is a water quality criterion
that has been derived in the same manner as a standard, but has not yet been adopted into
regulation, or subjected to public review and comment. When referring to water quality in this
document, the use of the general term criteria will mean either a New York standard or
guidance value.




A. Protection of human heaith from acute or chronic toxicity;

B. Protection of human health from toxic effects of bioaccumulation;
C. Protection of aquatic life from acute toxicity;

D. Protection of aquatic life from chronic toxicity:

E. Protection of wildlife from toxic effects of bioaccumulation.

Other lévels of protection include fish flesh tainting, and aesthetics (taste,
odor, or appearance). Human health-based criteria can be further subdivided into
oncogenic (cancer causing) effects and non-oncogenic effects (6NYCRR, 1991).
‘Unfortunately, water quality standards or guidance values do not usually exist for
all five levels of protection simultaneously.

This document will identify a series of screening criteria concentrations for a
number of contaminants that can be used to identify areas of sediment
contamination, and evaluate the potential risk that the contaminated sediment may
pose to human health or the environment. A contaminated sediment can be
identified as one in which the concentration of a contaminant in the sediment
exceeds any of the sediment criteria for that contaminant. Once a sediment has
been identified as contaminated, a site-specific evaluation procedure must be
employed to quantify the level of risk, establish remediation goals, and determine
the appropriate risk management actions. The site-specific evaluation might
include for example: additional chemical testing; sediment toxicity testing; or
sediment bioaccumulation tests.

Sediment contaminants primarily consist of heavy metals and persistent
organic compounds (EPA, 1990). Sediment criteria for non-polar organic
compounds are derived using equilibrium partitioning methodology (EPA, 1991,
DiToro, et al., 1991). This document will derive sediment criteria for non-polar
organic contaminants listed in the TOGS 1.1.1. (DoW, 1991), using the water
quality standards and guidance values listed there. If a water quality criterion for a
particular contaminant is not identified in TOGS 1.1.1., an EPA water quality
criterion is used. These criteria are annotated with the suffix (E). Proposed water
quality criteria for the protection of human health and piscivorous wildlife from
bioaccumulative affects are derived using procedures identified in Appendix 1;
Newell et al. (1987); and 6NYCRR Parts 702.8 and 702.13. These criteria are
annotated with the suffix (P). With the exception of PCBs, these water quality
guidance values are not yet listed in TOGS 1.1.1.

Sediment criteria for metals are based upon procedures and data developed
by the Ministry of Ontario (Persaud et al., 1992}, and the National Oceanic and




Atmospheric Agency (NOAA) (Long and Morgan, 1990). Sediment criteria for polar
organic compounds are not derived. Instead, contaminant concentrations in pore
water should be compared directly to surface water quality criteria; see section V.
Some polar organics such as phenolic compounds behave as non-polar compounds
under conditions of neutral pH. For these compounds, EP-based sediment criteria
can be derived. Both the equilibrium partitioning methodology and the Ministry of
Ontario procedures are discussed below.

IV. Derivation of Sediment Quality Criteria for Non-polar Organic Compounds using
Equilibrium Partitioning.

A. Characteristics of Non-polar Organics

Non-polar organic compounds are substances that contain carbon, and do
nat exhibit a net electrical (ionic) charge (Nebergall, et al. 1968). Non-polar
organic contaminants tend to be of low solubility in water. Otherwise they would
dissolve and not accumulate in sediments (Manahan, 1991). Many non-polar
contaminants are highly soluble in lipids, and thus can be bioaccumulated. They
are persistent, meaning they do not break down or degrade rapidly, and can remain
in sediments for long periods of time. The International Joint Commission defines
persistent compounds as compounds with a half life greater than 56 days (1JC,
1978). Some contaminants such as pesticides can cause direct, acute toxicity to
exposed benthic organisms in low concentrations. Others such as DDT, PCB, and

dioxin are more insidious, and bioaccumulate over time to cause chronic toxicity —-- -

" affects such as reproductive failure, either in populations exposed directly to the
contaminated sediment or to organisms further up the food chain (Rand and
Petrocelli, 1985).

Fundamentals of Equilibrium Partitioning (EP)

The basis for the EP methodology for deriving sediment criteria is that the
toxicity of a contaminant in a sediment is attributable to the fraction of the
contaminant that dissolves in the interstitial pore water, and is considered to be
freely biologically available. The EP methodology predicts the concentration of
contaminant that will dissolve in the interstitial pore water from three factors: 1)
the concentration of contaminant in the sediment; 2) the concentration of organic
carbon in the sediment; and 3) the affinity of the contaminant for organic carbon in
the sediment.

The affinity of a contaminant for sediment organic carbon can be directly
measured. The sediment/water partition coefficient, or K, is @ measure of the
concentration of a contaminant sorbed to the sediment divided by the
concentration dissolved in water (measured in I/kg), after mixing. The Kg is only
useful as a site specific measure because the Kp will vary with different sediment




samples. The EPA (1991) reported that the organic carbon content of a sediment
accounts for most of the variation in the uptake of the contaminant by the
sediment. The K., or sediment organic carbon/water partition coefficient is a
measure of the concentration of contaminant that adsorbs 10 the organic carbon
content of the sediment divided by the concentration dissolved in water, after
mixing (measured in I/kg). When normalized for organic carbon, concentrations of
a contaminant in different sediment samples are comparable. Another partition
coefficient that is closely correlated with K. and is useful for predicting soil
adsorption is the octanol/water partition coefficient, or Kow (Kenaga, 1980).
Voice, et al. (1983) citing Karickhoff (1979), reports that the relationship between
the three coefficients can be described in two equations:

Koe = Kp/foc
and
10g10Koc = 10g10Kow - 0-21 (also in Kenaga, 1980)
where f. is the fraction of solids by weight that is comprised of organic carbon.

The EPA (1991) refers to DiToro (1985) to define the relationship between
Koe @nd Kq,, as:

- l0g;oKoe =-0:00028 + 0.983logoKg,, - - =

_ Using the DiToro (1985) relationship, the K, very nearly equals the K.
Using either relationship, it can be readily seen that the K . and K, for a given
non-polar organic compound are very similar, and vary in direct proportion. In their
initial review of the equilibrium partitioning methodology, the EPA SAB considered
the equating of K, and K,,, to be a source of uncertainty (EPA SAB 1990). In
their 1992 review, the EPA SAB states that uncertainties have diminished largely
as a result of more accurate determination’s of K,,,s. and that occasionally the K,
may not be a good predictor of the Koc (EPA SAB 1992).

When a non-polar organic contaminant enters the sediment, it will partition
between the sediment and pore water in three compartments: 3 fraction will
adsorb to the organic carbon in the sediment; another fraction will adsorb to
dissolved organic carbon in the interstitial pore water; and a third fraction will dis-
solve in the pore water. An equilibrium will be established so that any change in
the contaminant concentration in one compartment will result in a corresponding
change in the contaminant concentration in other compartments. For example, if
some of the contaminant dissolved in the pore water is removed, some of the
contaminant adsorbed to the sediments will desorb to balance the loss from the
pore water. |f dissolved contaminant is added to the pore water, it will not all




remain in the pore water, but some will adsorb to dissolved organic carbon and
sediment organic carbon, re-establishing the equilibrium. Interestingly, the EPA
(1891) noted that an increase in the volume of dissolved organic carbon in the
pore water causes contaminant sorbed to the sediment to desorb and in turn sorb
to the dissolved organic carbon. The freely dissolved fraction of the contaminant
remains practically unchanged.

Equilibrium partitioning methodology contends that sediment toxicity is
attributable to the concentration of contaminant dissolved in the interstitial pore
water and considered to be biologically available (EPA 1989, EPA 1991). It can be
inferred, then, that a water quality criterion developed to protect aquatic life from
contaminants dissolved in the water column should also protect benthic aquatic life
from contaminant concentrations dissolved in pore water. The EPA (1991)
compared the sensitivity of benthic organisms 10 the sensitivity of water column
organisms to toxicity from the same chemicals, and found that they were very
similar. Therefore the prediction that exceeding a water column-based criterion in
sediment pore water would harm benthic organisms was considered valid.

C. Derivation of Sediment Criteria using Equilibrium Partitioning

To derive an organic carbon normalized sediment criterion, two items of
information are required:

——--A. An ambient water-quality criterion for a particular contaminant;
B. the K,,, partition coefficient for the contaminant;
For example, the PCB water quality criterion (see footnote 1 on page 4) for
the protection of piscivorous wildlife from bioaccumulation is 0.001 ug/l. The K,
for PCB is 10%74, or 1,380,384.3 I/kg. The organic carbon normalized PCB
sediment criterion (SC,_.) would be:
SC,e = WQC * K,
PCB SC,. = 0.001 yg/l * 1,380,384.3 I/kg * 1 kg/1,000 gOC =
1.38 (= 1.4) ug/gOC
1 kg/1,000 gOC is a conversion factor.
The meaning of the criterion is: based on the equilibrium partitioning
characteristic of PCBs, in order not to exceed the water quality criterion of 0.001

ug/l in the pore water, the concentration of PCB in the sediment must not exceed
1.4 ug for each gram of organic carbon in the sediment.




To apply this SC,. on 3 site specific basis, the concentration of organic
carbon in the sediment at the site must be known. If a sediment sample was
known to contain 3% organic carbon, the site specific sediment criterion (SC) for
PCB could be derived:

SC = SCy¢ * foc
foe = 3% OC/kg sediment = 30 gOC/kg
PCB SC = 1.4 yg/gOC * 30 gOC/kg = 42 ug PCB/kg sediment

This criterion states that: if there are less than 42 pg PCB/kg of sediment in
a sediment containing = 3% organic carbon, there is no appreciable risk t0
piscivorous wildlife from cansuming fish or other aquatic life from the waterbody
over the contaminated sediment.
D. Limitations of Equilibrium Partitioning Derived Sediment Criteria

There are several limitations to the application of EP-based criteria:

1. EP-based:-criteria are only applicable to non-polar organic compounds, or

other substances that behave as non-polar organic compounds in the
sediment and prevailing environmental conditions, such as pH. '

2. EP-based criteria apply only to the specific level of protection ideﬁtified Ai.n

the criterion. In the example above, the 42 ug/kg PCB concentration in the
3% sediment sample does not pose appreciable risk 10 wildlife, however, it
may or may not pose a risk to human beings. A sediment criterion derived
from a human health-based water quality criterion must be compared to
make that determination.

3. EP-based criteria should only be derived for sediments with organic
carbon fractions between approximately 0.2 - 12% (EPA SAB, 1992).
Outside of this range, other factors that the EP methodology does not ac-
count for may influence contaminant partitioning.

4. The equilibrium partitioning method should not be applied to broad
classes of compounds or mixtures if one K, value is used to represent the
entire class or the mixture (EPA SAB, 1992). In this respect, PCB congeners
would not be considered a broad class of compounds; they are a narrow
class of quite similar compounds. .

5. For compounds with a K, less than 100 (logygKow = 21, the water
quality criterion can be greater than the site specific sediment quality
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criterion. This implies that virtually all of the contaminant is biologically
available. Since the water quality criterion delineates the concentration that
is harmful to aquatic life, it is not reasonable that a smaller concentration in
the sediments would be harmful to benthic organisms, especially considering
that some fraction of the contaminant will be sorbed to the sediment and
not biologically available. For these compounds, the organic carbon
normalized sediment criterion should be derived in the manner described
above. However, when determining the site specific criterion, compare the
product of the SC,. * f,. with the water quality criterion, converted from a
volumetric to mass units (ug/l * I/kg = pg/kg). If the water criterion is
greater than the site specific sediment quality criterion, use the water quality
criterion as the sediment criterion. For example, the log,oK,,, of benzidine is
1.4. The SC,. for the protection of benthic life (chronic tox:cxty) based on
a TOGS 1.1.1. water quality criterion of 0.1 yg/l is 0.003 pg/gOC. If the
sediment contained 3% organic carbon, the site specific SC would be 0.09
ug/kg. The water quality criterion (converted from a volumetric measure 1o
a mass measure) of 0.1 yg/kg is greater, so the site specific sediment criteri-
on should be 0.1 ug/kg. If the site contained 5% organic carbon the site
specific sediment criterion would be 0.15 ug/kg, which is greater than the
water quality criterion of 0.1 pg/l. In this instance, the 0.15 yg/kg would be
the appropriate criterion to use.

6. Derivation of EP-based criteria assumes that an equilibrium between the

..sediment/pore water compartments has been achieved- Rand and Petrocelli

(1985) indicate that the sorption-desorption equilibria are achieved rapidly,
usually in a few minutes to several hours. Voice et al. (1983) found that in
laboratory studies, equilibria were generally achieved in about 4 hours. In
investigating contamination of stable sediments with long term exposure to
a contaminant, it is likely that equilibrium has been achieved. However for
spill sites, and areas with unstable sediments, attainment of the equilibrium
condition may be questionable. The EPA SAB (1992) recommends that EP-
based criteria not be used in areas of rapid deposition or erosion {e.g. > 10
cm/yr), such as active dredge disposal areas, areas of heavy boat and barge
traffic, and some river channels.

7. The EP methodology is not a highly accurate procedure in and of itself.
Several related sampling and analysis procedures could introduce additional
variation and uncertainty into the results. Some of these factors include: the
value of the K, , used and how it was derived; how the sediment sample
was taken and analyzed for contaminant content; and how the organic
content of the sediment sample (f,.) was determined. For consistent
application of sediment criteria, these factors must be considered
systematically and consistently. ASTM (1993} recommendations should be
followed for the proper collection, storage, and analysis techniques when




applying EP-based sediment criteria. The analysis method is particularly
important for determination of sediment total organic carbon, because there
are several methods available that may give variable results. The authors
and EPA (1992b) recommend the use of catalytic combustion with
nondispersive infrared carbon dioxide detection (Leonard, 1991) when
developing total organic carbon-normalized criteria for non-polar organic
compounds. However, uniess the "true” Kg, differs by a factor of 10, or
the "true” f,. differs by 50 - 100% from the K,,, and f,c values used 1o
derive the sediment criteria, the level of imprecision introduced into the
criteria calculation will be minor. AN EP-based criterion applies 10 @ single
sediment sample. Results obtained from composite samples may be
misleading in that the contaminant concentration at a single point or depth
might be diluted with uncontaminated samples. Conversely, a contaminated
sample mixed with upcontaminated samples from other points or depths
might cause a greater area appear to be contaminated than actually is.

8. There are still @ number of uncertainties related to equilibrium
partitioning-derived sediment criteria. These include such factors as particle
size, particle density, organic carbon content, Kow/Koc relationship, route of
exposure, the impact of dissolved organic carbon, and the uncertainty of
extrapolating laboratory data to field conditions (EPA, 1991; EPA SAB,
1992). Despite these uncertainties, the EPA has found that sediment
toxicity from laboratory experiments generally falls within a factor of 5 of
the-toxicity predicted by equilibrium partitioning. EP-based criteria are
considered to be valid for screening and assessment. These preliminary
assessments can be followed up with further testing if necessary 10 more
accurately quantify risk.

Table 1 lists 52 non-polar organic compounds or classes of compounds for
which sediment criteria have been derived using the equilibrium partitioning
methodology. The derivation procedure is the same as that recommended by the
EPA (1991). The only difference is that New York State water quality standards
and guidance values are used instead of EPA ambient water quality criteria. EPA
criteria have been used to derive a sediment quality criterion only when a New
' York standard or guidance value is not available. Four criteria, corresponding to
four of the five levels of protection, are listed for each contaminant whenever
possible. Sediment criteria are not derived for the protection of human heaith from
toxicity, because that type of exposure would constitute human consumption of
the interstitial pore water within the contaminated area, which is an unreasonable
assumption. A sediment is considered to be contaminated if the contaminant
concentration exceeds any of the criteria listed. The table also identifies the K,
and the water quality criterion used 1o derive the sediment criterion. Water quality
criteria are from DoW TOGS 1.1.1., uniess suffixed with an (E), which indicates an
EPA water quality criterion. Proposed water guality criteria for the protection of
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human health and piscivorous wildlife from bioaccumulative effects are used when
no TOGS 1.1.1. criterion for bioaccumulation has been developed. These criterion
are annotated with the suffix (P), and are derived according to the method
described in Appendix 1 and Newell et al. {1987).

V. Polar Organics - Application of Water Quality Criteria to Pore Water via Direct
Measurement of Pore Water

For polar organics (except for phenols) no algorithms have been developed
yet for sediment criteria that account for sediment characteristics which may
affect substance toxicity. However, in order to screen sediments for potential
impacts from polar organic compounds, interstitial (pore) water from sediment
samples should not exceed existing water quality standards and guidance values
for polar organics in TOGS 171.1.

The application of these criteria to pore water is complicated by dissolved
organic carbon (DOC) in pore water that is generally much higher than DOC in the
water column. DOC tends to reduce toxicity and bioaccumulation of chemicals by
reducing their availability for uptake by the organism. However, even though
water column DOC is usually low, water quality criteria are not modified to
account for the effects of DOC. If the partitioning coeficient between DOC and
water for a contaminant is known, that coefficient could be used to account for
the effect of DOC on toxicity or bioaccumulation.in the application of water quality
criteria to pore water. The bioaccumulation of contaminants with low K, is
generally not suppressed by water column DOC, indicating that the effects of DOC
can probably be ignored. In any case, a conservative risk assessment is assured if
the effects of DOC in pore water are ignored during a preliminary screening. In
follow-on assessments, DOC affects should be evaluated. As a consequence, the
water quality criteria becomes the pore water criteria, and sediment criteria per se
are not derived for these compounds.

VIi. Derivation of Sediment Quality Criteria for Metals
A. Characteristics of Metals as Sediment Contaminants

A wide variety of metals in @ wide variety of forms can be found in marine
and aquatic sediments. Some concentrations occur naturally, while others have
been introduced through man’s activities. Very low concentrations of most metals
are required nutrients for living organisms, but in excess concentrations, metals
can be harmful (Rand and Petrocelli, 1985). The properties that metals exhibit in
water depend largely on the form in which the metal occurs (Manahan, 1991). In
waterbodies, metals are typically found (Demayo et. al, 1978):
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1. Dissolved as free ions and complexes;
2. As particulates:

a. inorganic precipitates such as hydroxides, sulphides, carbonates.
and sulphates;

b. sorbed onto or complexed with high molecular weight organic
compounds or clay particles;

3. Mixed or sorbed to bottom sediments;

4. Incorporated into the tissues of biota.

The toxicity and bioavailability of metals in water [and sediment] vary with
the form of the metals (EPA 1992a). The form of the metal, and thereby the
toxicity of a metal, are highly influenced by environmental conditions such as pH,
alkalinity, REDOX potential, and the availability of complexing ions or ligands. Very
generally, it can be said that the dissolved fraction of metals seems to account for
most toxicity, however, some particulate forms of some metals also exhibit toxicity
(EPA 1992a).

. Metals in water can generally be measured as total (total recoverable)

" Tdissolved metal. Currently, the EPA recommends using water effects ratios for
evaluating the impact of metals on surface water quality (EPA 19893). Conduct
toxicity tests using water from a specified site, and compare the toxicity with
reference toxicity tests in relatively pure water. The resulting "water effects ratio”
can then be used to adjust either a total recoverable metal criterion or effluent
limitation, or dissolved metals water quality criterion (preferred in areas of highly
variable suspended solids concentrations) to account for local conditions.

In sediments, metals exhibit the same variety of forms as in water; they can
dissolve as ions or soluble complexes in the interstitial pore water, precipitate as
organic or inorganic compounds, or sorb to binding sites in the sediment. The
complexity of metals behavior in water and sediments makes it impossibie to
accurately predict the levels at which toxic effects will occur. For metals, the
primary concern in sediments is toxicity 1o benthic organisms. Metals can
bioaccumulate in organisms. Bioaccumulation of metals is highly variable and
dependent on the form of the metal and how it enters the organism (Doull et al.,
1980). Different organs and tissues will have different affinities for different
metals and species of metals. Metals can be absorbed by an organism but be
bound by protiens known as metallothioneins into relatively harmiess forms.
Toxicity of metals are dependent on many environmental conditions and are
difficult at best to predict consistantly.
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B. Establishing Screening Level Concentrations

Because of the inability to predict biological affects from metals concentra-
tions in sediment, the best alternative is to identify adverse ecological effects that
are attributable to sediment-borne metals concentrations, and measure what
concentration caused the adverse effect. The Ontario Ministry of the Environment
issued metals guidelines derived by the "Screening Level Concentration” approach.
This is an effects-based approach which uses field data on co-occurrence of
benthic animals and contaminants (Persaud et al., 1992). The Ontario guidelines
span background, lowest effect levels and severe effect levels. The methods used
to derive these guidelines do not account for the effects of organic content, acid
volatile sulfide concentration, particle size distribution or iron and manganese oxide
content, or other toxicity-mitigating factors on the bioavailability of metals within
the sediments, because the total metals concentration is related directly to an
observed, measureable ecological effect. It is possible that this methodology might
not discern toxicity from other compounds besides metals.

Long and Morgan {1990) reviewed and categorized chemical effects data in
sediments according to low and median toxic effects ["Effects Range-Low (ER-
L)"and "Effects Range-Median (ER-M)" concentrations] and "Overall Apparent
Effects Thresholds" for benthic organisms observed in field studies across the
nation. Effects levels reported were associated with bulk sediment concentrations
without normalizing for any toxicity mitigating factors. For metals, effects levels in
Long and Morgan (1990) may be compared with effects levels taken from Persaud
et al. (1992). Both are based on a selection of observed effects from field studies,
although Persaud et al. (1992) is restricted to Great Lakes data while Long and
Morgan (1990) used both fresh and salt water data. For six metals (arsenic,
cadmium, chromium, copper, lead and nickel), the lowest effects levels described
by Persaud et al. (1992) are lower than the ER-L (effects range-low) from Long and
Morgan (1990). This could be because in the relatively pure waters of Lake
Ontario, fewer ligands were available to complex metal ions, so biological affects
were noted at lower metals concentrations. The Long and Morgan (1390) study
included more eutrophic waters, wherein, metals couid be complexed 10 a greater
extent into biologically unavailable forms. Exposed organisms were able to tolerate
higher total metals concentrations because the greater fraction of metal present
was biologically unavailable.

To establish screening criteria for sediments in New York State, two levels
of protection as a basis sediment quality screening criteria were established,
following the Ministry of Ontario Guidlines definitions. These are the Lowest
Effect Level and the Severe Effect Level. The Lowest Effect Level indicates a level
of sediment contamination that can be tolerated by the majority of benthic
organisms, but still causes toxicity to a few species. The Severe Effect Level
indicates the concentration at which pronounced disturbance of the sediment
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dwelling community can be expected (Persaud et al. 1992). The ER-L and ER-M
from Long and Morgan (1990) were compared with the Lowest Effect Level and
Severe Effect Level from Persaud et al. (1990). The lowest concentration in each
of the two effect levels was selected as the New York sediment screening criteria.
These sediment criteria for metals are listed in Table 2. If a total metals
concentration in a sediment sample is less than the Lowest Effect Level listed in
Table 2, the effects of the metal in the sediment are considered 10 be acceptable.
If the concentration is greater than the lowest effect level but less than the severe
effect level concentration, the sediment is considered to be contaminated, with
moderate impacts to benthic life. If the concentration is greater than the severe
effect level, the sediment is contaminated and significant harm to benthic aquatic
life is anticipated.

Background concentrations described in Persaud et al. (1992) were not used
to establish criteria. For some metals, cadmium and copper for example, Persaud
lists a Lowest Effect Level that exceeds the typical background concentration.
Because a metal concentration in sediment is considered to be naturally occurring,
or background, does not mean that the concentration is not causing an adverse
ecological effect. ‘

As noted above, metals guidelines from Persaud et al. (1992) are based on
freshwater sediments only, and effects levels in Long and Morgan (1990} reflect
data from .both fresh and salt water. Aithough differences in the bioavailability of
" metals in fresh and salt water sediments may be elucidated in the future, at this
time, the sediment criteria identified in Table 2 are considered suitable for
identifying areas of metal contaminated sediment, assessing potential risk, and
identifying suitable follow-up tests, studies, and risk management options in both
fresh and salt water sediments.

C. Limitations to Sediment Criteria for Metals

There are limitations to the application of the metals sediment quality criteria
listed in Table 2:

1. Persaud et al. (1992) vaiues are based on oligotrophic waters with low
concentrations of metals-complexing ligands. These criteria are possibly
over-protective when applied to more eutrophic waters. However, many
streams and ponds in New York are oligotrophic, and the low effects
concentrations are justified. These criteria are intended to be used for
screening; that is, to identify potentially contaminated sites and provide a
qualitative estimate of risk. Once a site is found to be contaminated with
metals, further studies are necessary 10 quantify risk and determine if
remediation actions are necessary. Remediation should not be based solely )
on exceedances of these criteria.
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2. These criteria have limited applicability to mixtures of mezals. Metals
criteria are most clearly applicable to sediments with high concentrations of
a single metal, or situations where one metal has a disproportionatly greater
abundance in a sediment sample than any other metal. The presence of one
metal can significantly affect the impact that another metal has on an
organism. The effect can be synergistic, additive, or antagonistic (Eisler,
1993). A reasonable level of protection can be expected if none of the
criteria are exceeded for metals that are present, however, effects may be
present if the sum of the fractions of criteria over sediment concentrations
exceed one, for all of the metals present. For example, in a sediment
sample, four metals are detected. The concentration of each metal in the
sediment sample is 0.3 of its corresponding sediment criterion. The sum of
the fractions would be 1.2. In this case, further testing is warranted.

3. Total metals, or the bulk metals concentration should be measured in
sediment samples.

VIl. Use of Sediment Criteria in Risk Management Decisions

Once it has been determined that a sediment criterion is exceeded, more
information is required to determine if remediation is necessary and what actual
risks to the environment are pre ent. The volume and location of sediment
exceeding a criterion, which lev .s of protection are exceeded, the persistence of
the contaminant, the uncertainty-about the criteria, and the results of more i
detailed, site specific sediment tests all play a role in making decisions about how,
and how much sediment to clean up in order to eliminate or minimize adverse
effects. If the volume of sediment that exceeds sediment criteria is small and the
sediment is fairly accessible, the remediation of all contaminated sediment may be
the most expedient action. If volumes of sediment are large and/or difficult to
remediate either because of accessibility, sensitivity of the impaired habitat, or lack
of efficacious technology, further risk management evaluations are warranted. In
general the areal extent of the contaminated sediments should be a factor in
considering the need for, and method of remediation.

Once the source of contaminants to sediments is terminated, the length of
time a particular area of sediments remain contaminated will depend on the
persistence of the chemicals, and the site-specific characteristics of the sediment
such as: rate of sedimentation; resuspension; and biological and chemical
degradation. If a contaminant is not persistent {e.g. contaminant concentrations
would be expected to fall to acceptable levels within six months to a year), and the
effect of the contaminant is not severe, then sediment remediation may not be
necessary. Even for a persistent contaminant, it may not be necessary 1o re-
mediate the sediments if the contaminated area is a deposition zone, and the
natural burying of the contaminated sediments beneath the zone of biological
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activity and availabiiity would be expected to occur within a short time, and
resuspension of the contaminants was unlikely.

EPA SAB (1992) examined @ number of factors relating 10 the uncertainty of
EP based sediment criteria, including sediment composition variability,
measurement variation and Kqy - Ko correlations and measurements. They report
that all these variabilities amount 10 an estimated uncertainty tactor of five. This
suggests with good confidence that sediment criteria exceeded by a factor of five
will result in the onset of toxicity. Toxicity could also result from sediment
contaminant concentrations just pelow the sediment criterion. The EPA SAB
(1992) identifies the range of concentrations from 1/5 - 5 times an EP-derived
sediment criterion as 3 "grey" ares, where observable impacts may or may not
occur. Based on the statistical analysis of EP-derived sediment criteria, there is 3
high degree of confidence that contaminant concentrations < 1/5 of 3 sediment
criterion pose little or no risk. Similarly, if a contaminant concentration in sediment
exceeds an EP-derived sediment criterion by a factor of 5, there is little or nO doubt
that adverse ecological impacts are occurring. Within the range in-between, the
actual occurrence of effects is unknown. However, to avoid making the criteria
‘excessively overprotective Of underprotective, the pest use of the factor of 5 is In
interpreting the results of sediment screening, not to modify the criteria.

The onset of chronic toxicity may be difficult to detect in natural systems.

. Water quality criteria designed 10 prevent gcute toxicity are generally about ten

times greater than comparable chronic criteria. -Therefore, in_general, sediments
with contaminants at 50 times chronic toxicity sediment criteria concentrations (a
factor of five for uncertainty and a factor of ten based on acute 10 chronic toxicity
ratios), will result in the onset of acute toxicity 10 penthic animals with a high
degree of confidence.

It must also be noted that with this uncertainty the possibility exists that the
sediment criteria may be somewhat underprotective as well as than overprotective.

Sediment criteria for metals are based on empirical evidence from both lab
and field studies without an attempt to normalize for any toxicity mitigating factors
in the sediment. Variability of toxicity from metals in any given sediment IS
evident (Appendix 2). Many of the Lowest Effect Levels from Persaud et al.
(1992) are lower than the mean background concentrations in Great Lake
sediments. This suggests that in some sediments relatively low levels of metals,
even below mean background, are toxic, whereas in other sediments fairly high
levels, up to and possibly even above background, may not be toxic. For all
metals, the Severe Effect Level criteria exceeds mean background considerably;
consequently, significant and noticeable toxicity is expected in all sediments that
exceed that level of protection.
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VIII. Implementation of Sediment Criteria for Screening

lmplementation_ guidance can be outlined in a strategy to apply sediment

criteria for screening areas suspected of sediment contamination and
recommending actions to take if they are exceeded.

1.

Compare sediment contaminant concentrations with sediment criteria

a. Quantify the area and volume of sediment wherein the criteria is
exceeded; determine whether biota are exposed to contaminated
sediment, e.g. deeply buried sediments may be below active biological
zones.

b. Describe the significance of exceedances in terms of the predicted
effects. For example, would bioaccumulation or toxicity be the
predominant impact. Based on the levels of protection exceeded,
evaluate whether impacts are expected to be isolated or widespread
through the ecosystem of concern. Consider the potential for
transport of contaminants by natural processes to other areas.

For naturally occurring substances such as metals, compare sediment
concentrations in the area of interest with local background concentrations
in areas known to be unaffected by anthropogenic sources of contamination.
Evaluate sediments-relative to sediment criteria to identify contaminated
sites. Compare suspected contaminated sites with uncontaminated sites,
looking for adverse ecological impacts.

If sediment concentrations of a compound are less than all of the sediment
criteria for that substance, aquatic resources can be considered to be not at
risk (from that compound). However, additional testing would be warranted
if the concentration of numerous contaminants were just below the criteria
thresholds.

If sediment contaminant concentrations exceed criteria, and especially if
widespread in the area of interest, Steps may be taken to verify the need for
remediation:

a. For sediments with non-persistent, non-polar organic contaminants
that are not causing observable acute or significant chronic toxicity,
further remedial investigatior ~r sediment remediation is not necessary
if the source of contaminatic wvill be eliminated and the sediment will
cleanse itself. Many chemicz.< with log;gK,w < 3 can be expected
to be non-persistent in sediments. If it is decided not to remediate
sediments contaminated with non-persistent chemicals, then,
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assurance must be made that water quality standards in offsite waters
will not be contravened, and the public is informed of risks related to
the contamination.

For sediments exceeding criteria based on aquatic life toxicity, includ-
ing metals Lowest Effect Levels:

1. Assess the degree of impairment 10 the benthic community;
compare site specific impairment with sediment contaminant
concentrations; correlate site specific level of impairment with other
known level of impairments and contaminant concentrations.

2. Collect sediment samples and conduct acute and chronic toxicity
tests with fish_and benthic invertebrates; correlate toxicity test results
with sediment contaminant concentrations. It is important 10 follow
established toxicity identification evaluation (TIE) techniques 1o ensuré
correct identification of the cause of toxicity, e.g. ammonia is a
common cause of toxicity 1o benthic animals that can be mistakenly
attributed to other toxics. Similarly, dissolved oxygem depletion in
organically enriched sites such as wetlands could be confused with
acute toxicity from contaminants.

3. For non-polar organic contaminants, exceedance of sediment
criteria based on aquatic life chronic toxicity by a factor of 50ina

* significantly large area indicates that biota are probably impaired and
to achieve restoration of the ecosystem will require remediation of
organic contaminants present.

4. For metals, if Severe Effect Levels are exceeded in significant
portions of the ecosystem of concern, biota are most likely impaired
and to achieve restoration of the ecosystem would likely require
remediation of metals present.

For sediments exceeding criteria pased on human health
concerns:

1. Collect data on residues in edible, resident biota from the areas of
concern and compare with tolerances, action levels, guidance values,
or1x 108 cancer risk levels, or

2. Collect sediment samples, expose representative edible biota to
sediments, measure residue in biota.
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d. For sediment contaminant concentrations exceeding sediment criteria
for the protection of piscivorous wildlife:

1. Collect data on residues in resident prey of piscivorous wildlife and
compare with fish flesh criteria for protection of wildlife.

2. Expose wildlife food supply to contaminated sediment and
measure residues in the food supply; compare with food supply
residue levels known to be toxic to wildlife.

If sediment concentrations and criteria are less than analytical detection
limits, ecological assessments are necessary to measure toxicity of sediments or
residues in organisms exposed to sediments suspected of contamination.
Generally, it is reasonabie to predict that some, possibly high, levels of toxicity or
bioaccumulation may associated with contaminants in sediments below analytical

detection.
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.able 2. Sediment Criterig_for Metals. Two levels of nsk have been established for metais contamination in
seaiments. These are the Lowest Effect Level and the Severe Effect Level. The Lowest Effect Level for each metal is
the lowest of either the Persaud et al. (1992} Lowest Effect Level or the Long and Morgan (1320) Effect Range-Low.
Similarly, the Severe Effect Level for each metal is the lowest of either the Persaud et al. {1992) Severe Effect Level
or the Long and Morgan (1990} Effect Range-Maoderate. A sediment s considered contaminated if either criterion s
exceeded. If both criteria are exceeded, the sediment is considered to be severely impacted. If only the Lowest
Effect Level criterion is exceeded, the impact is considered moderate. The urits are uQ/g. or ppm, except for ron,
which 1s listed as a percentage. An "L~ following a criterion means that it was taken from Long and Morgan (1990);
3 P~ following a criterion indicates that it is from Persaud et al. (1992). Complete tables from both sources can be
found in appendix 2.

Lowaest Effect Level Severe Effact Level
Metal . uglg {ppm) wuglg {ppm)
Antimony 2.0 () 25.0 (L)
Arsenic 6.0 (P} 33.0 (P)
Cadmium 0.6 (P) 9.0 (L)
Chromium 26.0 (P} 110.0 (P}
Copper 16.0 (P 110.0 (P)
 tron (%) 2.0% (P} 4.0% (P)
Lead - 31.0 (P} - . 110.0 (L)
Manganese 4860.0 (P 1100.0 (L)
Mercury 0.15 (L) 1.3 (L)
Nickel 16.0 (P} 50.0 (L)
Siiver 1.0 (L) ' 2.2
Zinc 120.0 (P/L) 270.0 (L)
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Appendix 1. Basis for the Water Quality Criteria Used for Deriving Sediment
Criteria for the Protection of Human and Health and Piscivorous Wildlife from
Bioaccumulation Effects.

This appendix provides the basis and calculations for ambient water quality
criteria in Table 1 with the suffix (P), which were developed by the Divisions of
Fish and Wildlife and Marine Resources for use in calculation of sediment criteria.

Human health (bioaccumulation) based criteria in Table 1 with the (P) suffix
are derived according to the method in 6NYCRR 702.8.

Water Quality Criterion, ug/l = ADI, ug/d
0.033 kg/d x BF

where
ADI, ug/d = acceptable daily intake for humans taken from fact
sheets supporting drinking water standards and
guidance values in TOGS 1.1.1
0.033 kg/d = the human daily intake from fish consumption cited
in Part 702.8 and
BF = bioaccumulation factor

Wildlife residue based criteria in Table 1 with the (P) suffix are derived
according to the method in 6NYCRR 702.13.

Water Quality Criterion, ug/l = A, ma/kg
BF

where

A is a fish flesh criterion for protection of
piscivorous wildlife taken from Newell et al (1987),
and BF = Bioaccumulation Factor

BFs for human health based criteria are about 3% lipid based, whereas the
BCF’s for wildlife based criteria are about 10% lipid based. BFs were determined
as a best judgement from review of available information in EPA water quality
criter’a documents, EPA (1979), and other scientific literature.
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Aldrin and Dieldrin

Wildlife Residue Based Criterion

0.0077 mg/l = 0.12 ma/kg
15570

Azobenzene

Human Health Residue Based Criterion = 0.16 ug/I
0.16 ug/l = 1 ug/d
0.033 kg/d x 179

Bis (2-chloro-ethyl) ether

Human Health Residue Based Criterion
0.5 ug/l = __0.06 ug/d
0.033 kg/d x 4

Carbon tetrachloride

Human Health Residue Based Criterion
1.3 ug/t = 0.8 ua/d
0.033 kg/d x 19

Chlordane

Wildlife Residue Based Criterion

0.01 ug/l = 0.5 mg/kg
: 47020

Chioro-o-toluidine

Human Health Residue Based Criterion
6.5 ug/l = 1.4 ug/d
0.033 kg/d x 15

27



DDT, DDD & DDE

Human Health Residue Based Criterion
0.00001 ug/l = 0.02 ug/d
0.033 kg/d x 53610

1 ,2-Dichlorqethane

Human Health Residue Based Criterion
24 ug/l = 1.6 uag/d
0.033 kg/d x 2

1.1-Dichiorethylene

Human Health Residue Based Criterion
0.8 ug/l = __0.14 uq/d
0.033 kg/d x 2

Endrin

Wildlife Residue Based Criterion
0.0019 ug/l = 0.025 mg/kg
13240

Heptachlor & Heptachlor Epoxide

Human Health Residue Based Criterion
0.00003 ug/l = __0.018 ug/d
0.33 kg/d x 15666

Hexachlorobenzene
Human Health Residue Based Criterion
0.0001 ug/l = 0.04 ua/d
0.033 kg/d x 12000

Wildlife Residue Based Criterion

0.008 ug/l = 0.33 ma/kg
40000
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Hexachlorobutadiene

Human Health Residue Based Criterion
0.06 ug/l = 1 uq/d
0.033 kg/d x 545

Wildlife Residue Based Criterion

0.7 ug/l = 1.3 ma/kg
1818

Hexachlorocvyclohexanes

Human Health Residue Based Criterion
0.009 ug/l = 0:04 ug/d
0.033 kg/d x 130

Wildlife Residue Based Criterion

0.23 ug/l = 0.1 mag/kg
433

Mirex

Human Health Residue Based Criterion
0.0001 ug/l = 0.08 ug/d
0.033 kg/d x 18100

Wildlife Residue Based Criterion

0.0055 ug/l = 0.33 mag/kg
60333

Octachlorostyrene
Wildlife -Residue Based Criterion

0.0005 ug/l = 0.02 ma/kg
40000

2.3,7.8-Tetrachlorodibenzodioxin

Wildlife Residue Based Criterion
2 x 10°8 ug/l = 0.000003 mg/kg
150,000
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1.1,2.2-Tetrachloroethane

Human Health Residue Based Criterion
0.7 ug/t = _0.4 ug/d
0.033 kg/d x 17

O-Toluidine

Human Health Residue Based Criterion
18 ug/l = 1.2 uag/d
0.033 kg/d x 2

Toxaphene

Human Health Residue Based Criterion
0.009 ug/t = __0.02 ua/d
0.033 kg/d x 67

1,1, 2-Trichloroethane

Human Health Residue Based Criterion
4 ug/l = __1.2 ua/d
0.033 kg/d x S

Vinyl Chioride

Human Health Residue Based Criterion
18 ug/l = __0.6 ua/d
0.033 kg/d x 1
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Appendix 2. The following tables are photocopied directly from Long and Morgan
- (1990) and Persaud et al. (1982). They are presented here to provide further
information about the metals criteria developed in Table 2., and the text above.

Copied directly from Persaud et al. (1992)

“

Table 1: Provindal Sediment Quality Guidelines for Metals and Nutrieats.
(values? in ug/g (ppm) dry weight unless otherwise noted)

No Effect Lowest Effect Severe Effect
METALS Level - Level Level
Arsenic - 6 33
Cadmium - 0.6 10
Chromium - 26 110
Copper - 16 110
[ron (%) - 2 3
L=ad - 31 250
Manganese - 60 1100
Mercury - 0.2 2
Nickel - 16 75
Zinc - 120 820
NUTRIENTS
TOC (%) - 1 10
TKN - 350 4800
TP - 600 2000

% - values less than 10 have been rounded to 1 significant digit. Values greater than 10 have been
rounded to two significant digits except for round numbers which remain unchanged (e.g., 400).

"." - denotes insufficient data/no suitable method.
TOC - Total Organic Carbon TKN - Total Kjeldahl Nitrogen TP - Total Phosphorus

(June 1992)

“
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Copied directly from Long and Morgan (1990)

Table 73. Summary of ER.L, ER-M, and oversll spparermt sttecis Mireshoids concensutcons ‘or seieci»d chermicais
in seciment (cry weight).

Chemical ER-L ER-u ER-L.ER-u Qversil Apparent 3unjecZve Degree
Ansiyte Cancantration Concentration Ratio Efects Thresncid of Corficencs n
ER.LER-M Vstuas

Trace Eiements (ppm)

Antimony 2 < 12.5 25 Mocarate/maderate
Arsenic 33 a8s 2.5 50 Lowsmodaraie
Cadmium 5 ) 1.8 5 Higns/hign
Caromium 80 145 1.8 No Modaerate/modarate
Capper 70 o Je) 5.8 300 Higrsnigh

Load 35 10 .1 3co Macarate/hich
Marcury 0.1§ 1.3 a.7 ] Mocarate/hign
Nickal 3Q 0 1.7 NSD* Madarate/modecate
Sllver 1 2.2 2.2 1.7 Moderate/mocarate
Tin NA - NA NA NA NA

Zine 120 279 2.2 280 High/high

Polychlorinsted Blphenyls (ppd)

Total PC3s 50 400 7.6 37o Moderaie/moderata

DOT and Metadbolitss (ppd)

jolony 1 7 7 6 Low/low

2C0 2 20 10 NSO Mocaerate/low

o0E 2 18 T.5 NSO Low/low

Total 207 3 isa 117 No Moderatesmodarate
Other Pesticides (ppb)

Lindane NA NA NA NSO NA®*®

Chlorcane 0.5 [ 2 2 Lowsiow
Heptachior NA NA NA NSO NA

Dletdrin Q.02 8 400 No Low/low

Aldrin NA NA NA NSO NA

g£ndrin t0.02 45 2250 NSO Low/low

Mlrax NA NA NA NSO NA

Polynuciesr Aromatic Hydrocarbons (ppbd)

Acsnagninene 180 §50Q 3 150 Lowilow
Anihracene 8s 960 11.3 300Q Low/moderate
Benzo(a)anihracene 230 1600 7 550 Low/modarate
Sanza(a)pyrene 400 2S00 8.2 700 . Modaerate/moderate
3enzo(e)pyrene NA NA NA NSO NA

Blphenyl ’ NA NA NA NSD NA

Chrysena 400 28GC0 7 800 Moderate/modarate
Clbenz(a.h)anthracene 60 250 4.3 100 Mocerate/modgarate
2.5-dimathyinapninylene NA NA ! NSO NA

Fivorantnene 600 3800 8§ 1000 Highsnigh

Fluorene 35 640 18.3 isQ Low/low
1-meihytnapntnalene NA NA NA NSO NA
2-methyinapninaiane 65 870 10.3 3J0Q Low/modarate
1.mathyipnenanthrane NA NA NA NSO NA

MNapnthatane 340 2100 5.2 5Q0 Moderatarhign
Perylene NA NA NA NSO NA

Phaenantnrone 2235 1380 6.1 260 Moceraie/moderate
Pyrena 350 2200 6.3 1820 Mogerate/macarale
2.3.5-tnmethyinapnthalen NA NA NA NSO NA

Total PAM 4000 35000 38 22Ca0 Lowilow

* NSD a not syfiicient caia

** NA = =~ avalapie 32
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