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1.00 INTRODUCTION

This report presents the results of a Feasibility Study of alternatives for the
environmental remediation of the Stuart-Olver-Holtz (SOH) site located in the Town
of Henrietta, Monroe County, New York. A site locus plan is provided on Figure 1.
The site is listed as a "Class 2" site on the New York State Department of
Environmental Conservation (Department) Registry of Inactive Hazardous Waste Sites,
site designation No. 8-28-079,

1.10 BACKGROUND

In response to apparent soil and groundwater contamination at the SOH site, the
Department commissioned a Remedial Investigation/Feasibility Study (RI/FS) of the
site. The RI and FS were completed on behalf of the Department under Superfund
Standby Contract Work Assignment #D003060-7 to TAMS Consultants, Inc. (TAMS)
of Clifton Park, New York. The RI and FS were completed by GZA
GeoEnvironmental of New York (GZA) as a subconsultant to TAMS.

The objective of the RI was to characterize the nature and extent of contamination at
the site and to provide data for use in the FS. The scope of work for the RI is
described in workplan documents approved by the Department (see Section 1.30).
The RI included a qualitative risk assessment to identify potential risks to human
health and the environment due to contaminants present at the site. The results of the
RI were summarized in a separate report prepared by GZA entitled "Remedial
Investigation Report, Stuart-Olver-Holtz, Henrietta, New York".

1.20 PURPOSE

The purpose of the FS is to identify and evaluate technologies that are available to
remediate the portions of the site identified in the RI as requiring remedial action,
The technologies most appropriate for the site conditions are then developed into
sitewide remedial alternatives that are evaluated based on their environmental benefits
and cost. The information presented in the FS will be used by the Department to
select remedial action(s) for the site. The remedial action(s) selected for the site will
be summarized by the Department in a Proposed Remedial Action Plan (PRAP) which
will be released for public comment. After receipt of public comments, Department
will issue a Record of Decision (ROD).



l. F WORK

GZA completed the following scope of work for the FS:

Identified Standards, Criteria and Guidelines (SCGs) that may apply to the
specific conditions at the site. These generally include State and Federal
requirements that are used as a basis for establishing cleanup goals for the site
and other regulatory requirements that may apply to proposed remedial
actions;

Identified proposed cleanup goals and remedial objectives for contaminants of
concern at the site;

Completed preliminary screening of remedial technologies to develop a short-
list of technologies that appear implementable and effective based on the site
conditions and list of contaminants identified during the RI;

Developed sitewide remedial alternatives for detailed screening that were
evaluated on the basis of:

- compliance with SCGs and cleanup goals established for the site;
- reduction of toxicity, mobility and volume;

- implementability;

- protection of human health and the environment;

- long-term effectiveness and permanence;

- short-term impacts and effectiveness, and

- cost.

Provided recommendations for a sitewide remedy; and

Prepared this report summarizing the findings of the FS.

The feasibility study and report were completed in general accordance with: (1) the
scope of work described in the "Project Management Plan, Stuart-Olver-Holtz, Site
No. 8-28-079" dated August 29, 1994, as amended; (2) procedures outlined in the
Department’s Technical and Administrative Guidance Memorandum (TAGM) 4025,
"Guidelines for Remedial Investigation/Feasibility Studies” dated March 1989; and
(3) the Department’s TAGM 4030, "Selection of Remedial Actions at Inactive
Hazardous Waste Sites” as revised May 1990.

The scope of work for the SOH site was prepared by TAMS with assistance from
GZA and submitted to Department for review and approval. The scope of work was
subsequently finalized and issued as part of the Project Management Plan dated



August 29, 1994, The Project Management Plan incorporates by reference the
following additional work plan documents:

"Field Activity Plan, Stuart-Olver-Holtz, Site No. 8-28-079" dated August 29,
1994;

"Quality Assurance Project Plan, Stuart-Olver-Holtz, Site No. 8-28-079" dated
August 29, 1994,

"Health and Safety Plan, Stuart-Olver-Holtz, Site No. 8-28-079" dated August
29, 1994; and

“Citizen Participation Plan, Stuart-Olver-Holtz, Site No. 8-28-079" dated
August 29, 1994.

During the course of the work, several amendments to the scope of work for the Ri
and FS were made after review and approval by Department. The revisions to the
scope of work are described in the following documents:

Revised the drilling procedures for the top-of-bedrock monitoring wells by
GZA letter dated October 25, 1994;

Revised the Quality Assurance Project Plan by TAMS memorandum dated
June 13, 1995;

Revised the Field Activity Plan by GZA letter dated June 16, 1995;
Revised the Health and Safety plan by GZA letter dated June 16, 1995;

Made contract modifications for off-site investigation work as described in
Contract Amendment No. 1 prepared by TAMS dated July 12, 1995; and

Established sampling locations and analytical parameters for the second
groundwater sample round by GZA letter dated September 20, 1995,



2.00 SITE INFORMATION

This section includes descriptions of the site and its history and an overview of the
physical characteristics of the study area based on the findings of the RI.

2,10 D RIPTION

The approximately 3.8 acre site i1s located at 39 Commerce Drive, in a mixed
commercial-industrial area in the Town of Henrietta, Monroe County, New York.
A single story building with a footprint of approximately 64,000 square feet is located
along the eastern property line of the site. The remaining site area consists primarily
of parking lots/driveways, grass covered areas, and weeds/scrub/brush covered areas.
A vegetated drainage swale is located just beyond the west property boundary.

The SOH site is located in the Red Creek drainage basin, and Red Creek flows within
14-mile of the site to the north (see Figure 1). Red Creek ultimately drains to the
north discharging into the Erie Canal located about 2 miles from the site. The
northwestern corner of the SOH property is located within the 100-year floodplain of
Red Creek.

As shown on the site plan on Figure 2, the site is bound to the east by Oregano’s
Restaurant, the Patfon Professional Center, and Leichtner’s Studios; to the south by
Ruby-Gordon Furmiture; to the west by a narrow strip of land owned by Mr. Dennis
Petrisak that contains the drainage swale and a sewer easement with the Pullman
Manufacturing property located farther to the west beyond the strip of land; and to the
north by Commerce Drive and several commercial properties on the opposite (north)
side of Commerce Drive, including a former Town of Henrietta Fire Station.

The water supply well inventory completed as part of the RI indicated that the area
is served by municipal water supply and did not identify any water supply wells in use
within a '2-mile radius of the SOH site. Two bedrock supply wells, that were
reportedly used in the past to provide non-contact cooling water for manufacturing
processes, are located within the SOH building. However, it is reported that these
wells are currently not in use. The municipal water supply provides drinking water
and process water to the facility.

2.20 SITE HISTORY

The site history was based on GZA's review of aerial photographs, site facility plans,
Department documents, Monroe County Department of Health (MCDOH) documents,
and available correspondence. The site and surrounding propertics generally
progressed from a rural farmland area (pre-1961) to a commercial area in the early
1960’s. Development has further progressed to the current commercial/industrial
setting.



The SOH site was vacant until the construction and operation of a metal finishing and
plating facility around 1962. The site has been continually occupied by metal
finishing and plating operations since that time. Several building additions and facility
expansions have occurred over the years. Stuart-Olver-Holtz, Inc. operated the
facility for the bulk of that period, until filing for bankruptcy protection in 1986. The
facility is currently operated by Metalade, Inc.

In 1974 a fire occurred at the site, which resulted in a release of chromic acid, nickel
chloride, nickel sulfate, paint strippers and alkali detergent. A quantity of
tetrachloroethene (TCE) was also lost. Following the fire, the structures were
repaired and the metal finishing and plating operations were resumed.

In addition to the releases during the fire, there were reports of leaking drums and
spills on the site. These releases generally included metal-bearing acids, plating
solutions, paint strippers, and solutions associated with the metal finishing processes.

The Ruby-Gordon facility located south of the site is a retail furniture store with
warehouse storage facilities. The storage areas were constructed in 1972 when a
building addition with a basement was added to the rear (west side) of the Ruby-
Gordon building. The RI identifies previous reports by others that documented the
presence of contaminated groundwater in the drainage system for the Ruby-Gordon
basement. A report by a consultant to Ruby-Gordon indicated that samples of the
basement air may have contained organic vapors, but this has not been confirmed by
the Department, the New York State Department of Health (NYSDOH), or the
MCDOH.

The Ruby-Gordon facility is currently operating an air stripper for pretreatment of
water collected from the basement drainage system. The water is pretreated to
remove Volatile Organic Compounds (VOCs) prior to discharge to the municipal
sanitary sewer system. A permit for the sewer discharge was issued to Ruby-Gordon
by the Monroe County Pure Waters District (Permit No. 748, District No. 8535
expires August 31, 1996). The permit requires; (1) that the total concentration of
purgeable halocarbons in the sewer discharge not exceed 2.13 parts per million (ppm);
(2) that self-monitoring be completed which is to include monthly sampling and
analysis of water samples for EPA Method 601; and (3) that quarterly flow summaries
be submitted for billing purposes.

2.30 STANDARDS, CRITERIA AND GUIDELINES

Standards, Criteria and Guidelines (SCGs) are used at inactive hazardous waste sites
such as the SOH site to establish the locations where remedial actions are warranted
and to establish cleanup goals. SCGs include State and Federal requirements,
including Applicable or Relevant and Appropriate Requirements (ARARS).



Applicable Requirements are legally enforceable standards or regulations which have
been promulgated under Federal and state law such as groundwater standards for
drinking water, surface water standards, etc. Relevant and Appropriate Requirements
include those requirements which have been promulgated under state and Federal law
which may not be "applicable” to the specific contaminant released or the remedial
action contemplated, but are sufficiently similar to the site conditions to be considered
relevant and appropriate. If a Relevant and Appropriate Requirement is well-suited
to a site, it carries the same weight as an Applicable Requirement during the
evaluation of remedial alternatives. To Be Considered Criteria are non-promulgated
advisories or guidance issued by state or Federal agencies that may be used to evaluate
whether a remedial alternative is protective of human health and the environment in
cases where there are no standards or regulations for a particular contaminant or site
condition. These criteria may be considered with SCGs in establishing cleanup goals
for protection of human health and the environment.

The following subsections present the three categories of SCGs; chemical-specific,
location-specific, and action-specific.

2.31 Chemical-Specific SCGs

Chemical-specific SCGs are typically technology or health risk based numerical
limitations on the contaminant concentrations in the ambient environment. They are
used to assess the extent of remedial action required and to establish cleanup goals for
the site. Chemical-specific SCGs may be directly used as actual cleanup goals, or as
a basis for establishing appropriate cleanup goals for the contaminants of concern at
the site. Chemical-specific SCGs for the SOH site are identified in Table 1.

It should be noted that the list of chemical-specific SCGs presented herein is generally
consistent with the SCGs presented as part of the qualitative risk assessment for the
RI, except that for the purposes of the FS, the United States Environmental Protection
Agency (USEPA) Draft Residential Generic Soil Screening Levels were not used to
develop cleanup goals for the site. These requirements were presented in the risk
assessment for information and completeness, However, the USEPA indicates that
the document is draft, subject to change and, at this time, is not to be cited. For these
reasons and the fact that the intended use of the site and surrounding area is for
commercial purposes (not residential), these requirements were not used in developing
site cleanup goals.

It is also noted that supplemental SCGs have also been identified during the
preparation of this FS. These additional SCGs include:

L "Region IX Preliminary Remediation Goals (PRGs) - Second Quarter
1993" prepared by Region IX United States Environmental Protection
Agency, and



. New York State Agencies (Department and NYSDOH) - Soil SCG
Goals.

These SCGs were considered during the development and selection of the site specific
cleanup goals.

2 ion- ifi

Location-specific SCGs apply to sites that contain features such as wetlands,
floodplains, sensitive ecosystems or historic buildings that are located on, or in close
proximity to the site. The RI fish and wildlife assessment indicates that the site
contains no threatened or endangered species of flora or fauna. However, a portion
of the site is apparently located within the 100-year floodplain for Red Creek. In
addition, the swale along the west SOH property boundary is a tributary to a New
York State Class "C" stream and a portion of the swale near Ruby-Gordon may be a
Federally regulated wetland. Depending on the selected remedial alternative, these
features could trigger a location-specific SCG, if an alternative has the potential to
affect a stream, wetland or floodplain. Location-specific SCGs for the SOH site are
identified in Table 2.

2.33 _Action- ifl

Action-specific SCGs are usually administrative or activity-based limitations that guide
how remedial actions are conducted. These may include record keeping and reporting
requirements, permitting requirements, design and performance standards for remedial
actions, and treatment, storage and disposal practices. Action-specific SCGs for the
SOH site are identified in Table 3.

2.40 SUMMARY OF REMEDIAL INVESTIGATION

This subsection summarizes the major field investigation tasks, the descriptions of the
site geology and hydrogeology, and the qualitative risk assessment that were reported
as part of the RI. This information will be used to develop the proposed remedial
actions described later in this report.

2.41 Field Investigation Tasks
The major field tasks completed as part of the RI included:

L A geophysical survey of the SOH site to assess the presence or absence of
shallow subsurface metallic objects;

. Excavation of test pits at the SOH site to assess anomalies identified in the
geophysical survey;



® A soil vapor survey of the SOH site to identify areas with potential for
elevated levels of VOCs;

® Subsurface explorations that included drilling of soil test borings and
installation of monitoring wells at the SOH site and selected off-site locations.
The borings and wells were used to assess the physical properties of the site
soils and hydrogeologic conditions and to obtain samples for laboratory
analyses;

L Water level measurements in monitoring wells to assess groundwater flow
patterns and hydraulic gradients;

. Collection and analyses of soil and sediment samples from the SOH site and
selected off-site areas; and

L Two rounds of groundwater sampling and laboratory analyses at on-site and
off-site well locations.

2.42 Subsurface Conditions

The following is a brief description of the subsurface conditions encountered in the
test borings and test pits as reported in the RI. The general stratigraphy encountered
during explorations in the overburden soils and bedrock is described below beginning
at the ground surface and proceeding downward:

Fill: The surface is covered with fill material consisting of a loose to medium
dense mixture of sand, silt, gravel and occasional pieces of wood and metal debris.
The fill material, where encountered, is approximately 1.0 to 15.3 feet thick with an
average thickness of about 5 feet at the exploration locations.

Lacustrine Deposit: The lacustrine deposit generally consists of stiff silty clay
with variable amounts of fine to medium sand. The lacustrine deposit, where
encountered, is approximately 1.5 to 17.4 feet thick with an average thickness of
about 7 feet at the exploration locations. This deposit is generally thickest in the
northwest portion of the site.

Upper Glacial Till: The upper glacial till typically consists of a matrix of
dense sand, gravel and clayey silt, but with distinct strata of fine to medium sand
approximately 2.0 feet to greater than 10.0 feet thick. The sand strata occur at
various depths in the upper till and appear to be discontinuous across the site. The
RI data indicate that the sand strata are more permeable than the surrounding upper
till matrix, and as such, the sand strata may be the preferred flow pathway for
groundwater in this unit. The upper till, where encountered, ranges from 4.0 to 28.0
feet thick with an average thickness of about 14 feet at the exploration locations. The



upper till unit is present at depths between 3.0 and 22.1 feet below the ground
surface,

Lower Glacial Till: The lower glacial till consists of a very dense matrix of
sand, clayey silt and gravel. The RI data indicate that this unit may act as an aquitard
between the overlying upper till and the underlying weathered bedrock. This unit
appears to be continuous across the site based on explorations advanced to date.
Standard penetration test N-values typically exceed 100 blows for 6 inches and sand
strata that may act as preferential pathways are generally absent. The lower glacial
till, where fully penetrated, ranges from approximately 4.0 to 21.2 feet thick with an
average thickness of approximately 13.8 feet. Where explorations were advanced to
sufficient depth on the SOH property to encounter the top of the lower glacial till, the
depth to the top of the lower till ranges from 14.6 to 38.0 feet below the ground
surface with an average depth of about 25 feet.

Top of Bedrock: The top of the bedrock below the lower till consists of
severely weathered shale of the Vernon formation. The degree of weathering is such
that the upper portions of the bedrock have a soil-like appearance in some zones. In
many instances, it was possible to obtain samples of the weathered bedrock with
conventional split-spoon sampling methods that are typically used for overburden soil.
Based on explorations advanced to the top of the bedrock, the depth to the top of the
bedrock formation ranges from 30.0 to 44.7 feet with an average of about 39 feet at
the exploration locations.

2.43 Site Hydrogeology

The data from the RI indicate that two water bearing zones may be present in the
study area; an overburden groundwater zone in the soils above the lower glacial till
unit, and a bedrock groundwater zone in the top-of-bedrock below the lower glacial
till. The hydraulic connection between the overburden groundwater and the top-of-
bedrock groundwater appears to be poor due to the lower glacial till which apparently
acts as an aquitard between the two water bearing zomes. This is supported by
different piezometric levels and different hydraulic gradient conditions in the two
water bearing zones. The overburden groundwater has been the focus of the RI/FS
since the well survey indicates that no bedrock wells are currently in use within Y-
mile of the site and that the area is served by municipal water, and because the
overburden groundwater currently presents a higher potential for exposure, and
therefore, higher nisk to human health and the environment. Additional information
regarding the bedrock groundwater is provided in the RI.

Depths to overburden groundwater on the SOH property ranged from 2.6 to 11.7 feet
below the ground surface between November 1994 and October 1995 with an average
depth of about 7 feet over that time period based on water level measurements made
in the overburden monitoring wells. Groundwater contour maps are provided with the



RI report that illustrate groundwater elevations and apparent flow directions in the soil
overburden based on water level measurements made in August and October 1995.
The average saturated thickness of the overburden is approximately 18 feet based on
depths to the top of the lower till at the subsurface explorations and water level
measurements obtained from overburden groundwater monitoring wells.

The RI indicates that overburden groundwater from the SOH site generally flows in
a north-northwesterly direction towards Commerce Drive. However, during wet
periods of the year, it was observed that water levels generally rise and the
groundwater flow directions appear to be influenced by the sump pumps and
foundation drains for the Ruby-Gordon basement. It appears that when groundwater
elevations rise above the basement slab elevation of approximately 521 feet, pumping
begins and localized changes in groundwater flow direction occur. During pumping,
groundwater from the southern portion of the SOH site appears to flow in a south and
southwesterly direction toward the Ruby-Gordon basement. Overburden groundwater
from the central and northern areas of the SOH site appears to flow north-
northwesterly independent of pumping within the Ruby-Gordon basement.

The RI data indicate that contaminated groundwater is present in the saturated portion
of the upper glacial till. The RI report indicates that the hydraulic conductivity of the
upper till ranges from 8.4 x 107 to 8.8 x 10° centimeters per second (cm/s) with an
average of 2.2 x 10 cm/s based on field testing in monitoring wells installed within
the upper till. The effective porosity of the upper till was reported to be on the order
of 0.2 based on laboratory water content test results on samples of the saturated upper
till soils and estimated specific gravity and unit weight values for similar soil types.

Calculated horizontal hydraulic gradients for the overburden groundwater on the SOH
site and beyond the influence of the Ruby-Gordon basement pumps remained relatively
unchanged at approximately 0.035 ft/ft during 1995 and do not appear to be
significantly affected by seasonal variations in overburden groundwater levels. The
RI reported estimates of flow velocity for overburden groundwater flowing from the
SOH site toward the north-northwest and Commerce Drive that ranged from
approximately 390 to 400 feet per year based on the average of the hydraulic
conductivity measurements and the August and October 1995 groundwater elevations.

In the vicinity of the Ruby-Gordon basement, horizontal hydraulic gradients calculated
for the overburden groundwater vary depending on the extent of pumping from the
basement sumps. The RI report indicates that horizontal hydraulic gradients from the
southern portion of the SOH site toward the Ruby-Gordon basement ranged from
0.026 to 0.068 fi/ft on August and October 1995 which correspond to overburden
groundwater flow velocities in the range of 300 to 765 feet per year. These estimates
were based on the average of the overburden hydraulic conductivity measurements.
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2.44 Nature and Extent of Contamination

The laboratory analytical results reported in the RI indicate the presence of elevated
concentrations of VOCs, semi-volatile organic compounds (SVOCs), metals and
cyanide in several environmental media in and around the SOH site. Polychlorinated
biphenyls (PCBs) were not detected during the RI. One pesticide compound was
detected at low levels in one test pit soil sample. A summary of the compounds and
the media in which they were encountered is provided below. Additional details are
provided in the RI report.

Chlorinated VOCs were detected at concentrations above chemical-specific SCGs in
samples of the overburden groundwater (including water sampies obtained from the
basement sumps for the Ruby-Gordon building), top-of-bedrock groundwater
(including the samples from the SOH interior bedrock wells), subsurface soils, and
in aqueous and sediment samples from on-site sumps and catch basins. The
overburden groundwater appears to be the environmental media with the most elevated
concentrations of chlorinated VOCs. During the RI, the total concentration of
chlorinated VOCs in the overburden groundwater in on-site monitoring well OW-78
was reported to be 151,500 and 150,300 ppb in the first and second groundwater
sampling rounds, respectively. Monitoring well OW-7S is located in the central
portion of the SOH site just southwest of the SOH building (see Figure 3) and may
be within or near a suspected source area. For the downgradient overburden
groundwater monitoring wells near the north and west SOH property lines (OW-3§,
OW-4S, OW-58 and MW-5), the total concentration of chlorinated VOCs ranged from
58,000 to 29,600 ppb in the first groundwater sampling round and from 179 to 11,300
ppb in the second groundwater sampling round.

SVOCs were detected at concentrations above chemical-specific SCGs in samples of
the overburden groundwater, surface soils, subsurface soils, sediment samples
obtained from the nearby surface water swale, and in aqueous and sediment samples
obtained from the on-site sumps and catch basins. The elevated concentrations of
SVOCs were detected in samples of the surface soils collected from non-paved areas
where vegetative cover is present.

Metals were detected at concentrations above chemical-specific SCGs in samples
obtained from the overburden groundwater, top-of-bedrock groundwater, surface soils,
subsurface soils, surface water, surface water sediments, and in aqueous and sediment
samples from the on-site sumps and catch basins. The more frequently encountered
metals with moderate to high toxicity include arsenic, cadmium, chromium, copper,
lead, mercury, nickel, and zinc.

Cyanide was detected at concentrations above chemical-specific SCGs in samples of

overburden groundwater and in aqueous samples from the on-site sumps and catch
basins. The analytical results indicate one pesticide compound was detected in one

11



test pit sample at a concentration slightly above the method detection limit. No PCBs
were detected in the soil or sediment samples, or in the first round of groundwater
sampling. Thus, analyses were not completed for PCBs as part of the second
groundwater sampling round as per the amended Project Management Plan.

2.45 OQualitative Risk Assessment

A qualitative risk assessment was completed to identify potential risks to human health
and the environment due to contaminants present at the site. This was completed by
making an assessment of the toxicological properties of the contaminants detected at
the site and potential exposure pathways. The concentrations of contaminants at the
point of exposure were then compared to chemical-specific SCGs such as drinking
water standards, soil guidance values, and aquatic sediment guidance values which are
risk-based limits for exposure to contaminants.

The risk assessment indicated that chemical-specific SCGs (risk-based limits on
contaminants concentrations) were exceeded for VOCs, SVOCs, and metals. For
several contaminated media and potential exposure pathways, the observed
exceedances pose a potential risk to human health and the environment. The
contaminated media and potential exposure pathways are summarized in subsection
3.10 and were used to develop remedial action objectives for the site.
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3.00 REMEDIAL ACTION OBJECTIVES

This section presents the objectives for remedial actions that may be taken at the site
to protect human health and the environment. To develop the remedial action
objectives, GZA completed the following as part of the RI and FS:

L Identified the contaminants present in the environmental media in the study
area,

® Evaluated the existing or potential exposure pathways in which the
contaminants may effect human health and the environment;

® Identified those pathways where there is 2 moderate to high likelihood for
exposure;

L Identified the chemical-specific SCGs that apply to the likely exposure routes
to establish the contaminants of concern and proposed cleanup goals for
purposes of remediation; and

° Established remedial action objectives for the contaminants of concern to
reduce the potential for future exposure.

Remedial action objectives are presented for the environmental media in the study
area. The sitewide remedial action objectives are summarized at the end of this
section.

1 NTAMINANTS OF CONCERN AND S AL

Table Nos. 4a through 4h list the contaminants detected in sampies collected from the
site and the chemical-specific SCGs (risk-based exposure limits) that apply to the
likely exposure routes for the environmental media of interest. Potential exposure
pathways are discussed in subsection 3.20. Proposed cleanup goals for each
contaminant were developed in accordance with the procedures described below.

Proposed cleanup SCGs for organic compounds were selected by comparing the
chemical-specific SCGs appropriate to the likely exposure pathways. The cleanup
SCG was then selected based on the potential exposure scenarios and contaminated
media encountered at the site,

Proposed cleanup SCGs for metals were selected in a similar manner except that the
chemical-specific SCGs were first compared to the site background information. The
cleanup SCG selected was the chemical-specific SCG value unless the SCG value was
below the site background level. In these cases, the greater of the background level
or the SCG was selected as the cleanup SCG.
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Table Nos. 4a through 4h identifies the chemical-specific SCG values for each
contaminant, and in the case of metals, the site background data that were used to
develop the proposed cleanup SCGs for the contaminants in the environmental media
at the site (ie., groundwater, soils, sediments, etc.).

Contaminants of concern were identified for the environmental media in the study area
by identifying the contaminants that exceeded the proposed cleanup SCGs and then
evaluating the frequency that cleanup goals were exceeded and the relative toxicity of
the contaminant. In general, contaminants of concern were established based on the
following criteria:

L Those contaminants that exceeded the proposed cleanup SCGs in greater than
5 percent of the samples tested within the medium; but

o Excluding compounds considered to be essential human nutrients that are
present at slightly elevated levels above natural background (ie., iron,
magnesium, calcium, potassium and sodium).

Table Nos. 5a through 5h identify the contaminants of concern for the purposes of
remediation in the environmental media (ie., groundwater, soil, sediments, etc.), the
range of concentrations detected, the proposed cleanup SCG, the number of samples
that exceed the cleanup SCG, and the number of samples analyzed.

3.20 CONTAMINATED MEDIA AND EXPOSURE PATHWAYS

This subsection addresses the environmental media in the study area and describes the
types of contaminants present, the potential exposure pathways, and the proposed
remedial action objectives to reduce the potential for future exposure.

3.21 Overburden Groundwater

Two rounds of overburden groundwater sampling and laboratory analyses were
completed as part of the RI. Table 5a identifies the contaminants of concern detected
in the overburden groundwater samples. The contaminants of concern include
chlorinated VOCs, metals and cyanide.

The primary exposure pathway for the overburden groundwater appears to be via
contact with contaminated groundwater at points of possible groundwater discharge
such as basement structures or temporary or future excavations near or below the
overburden water table. Potential exposure may include ingestion, inhalation of
vapors, or dermal contact. The potential for exposure via these pathways appears to
be low to moderate and, therefore, remediation is warranted.
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The remedial action objectives for the overburden groundwater are: (1) reduce to the
extent practical, further off-site migration of contaminated overburden groundwater;
(2) reduce to the extent practical, the levels of contamination in the overburden
groundwater at the site; (3) attain to the extent practical the proposed cleanup goals
for overburden groundwater quality at the SOH site boundary; and (4) reduce the risk
of exposure to overburden groundwater by reducing the potential for inhalation of
organic vapors, ingestion of contaminated groundwater and dermal contact with
contaminated groundwater.

3.22 Bedrock Groundwater

As part of the RI, samples of the bedrock groundwater were collected for laboratory
analyses. Table 5b identifies the contaminants of concern detected in the bedrock
groundwater samples. The results indicate that chlorinated VOCs, SVOCs, and metals
are present in the bedrock groundwater at concentrations above chemical-specific
SCGs, particularly in the two interior wells within the SOH building.

The potential exposure pathway for the bedrock groundwater is through the use of
bedrock groundwater as a water supply, either as a drinking water source, or a source
of industrial process or irrigation water. The well survey completed as part of the RI
did not identify any bedrock wells that are currently in use within a Y2-mile radius of
the SOH site. It should be noted that two bedrock supply wells are present on the
SOH site which are reportedly not used. Furthermore, the RI indicates that a
relatively low hydraulic gradient exists in the water bearing zones of the bedrock.
The low gradient reduces the potential for off-site contaminant migration. The RI risk
assessment indicates that the potential for adverse health effects due to exposure to
bedrock groundwater is low provided bedrock wells are not used for potable water in
the immediate area.

As such, the remedial action objective for the bedrock groundwater is to reduce the
potential for exposure to contaminated groundwater in the bedrock that may occur via
exposure to groundwater from bedrock supply wells. The intent of the initial
remediation efforts will be to focus on the other contaminated media that appear to
present a greater risk to human health and the environment at this time.

3.23 SOH Sump and Catch in_Contents

As part of the RI, two aqueous and two sediment samples were collected from four
sumps or catch basins outside the SOH building (NSM-Series). Table Nos. 5¢ and
5d list the contaminants of concern detected in the sediment and water samples from
the SOH sumps and catch basins. The contaminants of concern include VOCs,
SVOCs, metals and cyanide,
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The potential exposure pathways include ingestion, inhalation or dermal contact by
maintenance workers. In addition, contamination in the catch basin structures could
contribute to contamination of surface water, or surface water sediments.
Furthermore, if any of the sump or catch basin structures are not water tight, they
could be a contributing source of contamination of the overburden groundwater. The
likelihood of exposure via these pathways appears to be low to moderate and therefore
remedial action is warranted.

The remedial action objectives for the SOH sumps and catch basins are: (1) reduce
to the extent practical, the source of existing contamination in the sumps and catch
basins, and (2) reduce the potential for future introduction of contaminants into the
SOH sumps and catch basins.

24 _Surf; il

The RI included analyses of surface soil samples collected from unpaved areas of the
site. Table Se list contaminants of concern detected in samples of the surface soils.
The contaminants of concern include SVOCs and metals.

Potential exposure pathways for the contaminated surface soils include ingestion,
inhalation and dermal contact by site personnel or local residents, contamination of
surface water runoff that comes in contact with the contaminated surface soils, and
erosion of surface soils which may contaminate sediments in surface waters. The
likelihood of exposure via these pathways appears to be moderate and therefore
remedial action is warranted.

The remedial action objectives for the surface soils are: (1) reduce the potential for
direct human or animal contact with the contaminated surface soils; (2) reduce the risk
to surface waters by reducing future contact of surface water runoff with the
contaminated surface soils; and (3) reduce the risk to surface water sediments by
reducing the potential for future erosion of the contaminated soils.

3.25 Subsurface Soils

The RI data indicate that contamination is present in the subsurface soils. Table 5f
lists the contaminants of concern detected in samples of the subsurface soils. The
contaminants of concern include SVOCs and metals. Elevated levels of chlorinated
VOCs were detected in one soil sample (OW-7S, depth 28 to 30 feet), As such, the
subsurface soils do not appear a significant source of the chlorinated VOCs detected
in samples of the overburden groundwater, except near OW-7S which is a suspected
SOuUrce area.
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Potential exposure pathways for the contaminated subsurface soils include ingestion,
inhalation and dermal contact by maintenance personnel or earthwork construction
workers. In addition, the contaminated subsurface soils have the potential to leach
contaminants into the overburden groundwater. The likelihood of exposure via these
pathways is low to moderate and remedial action is warranted.

The remedial action objectives for the subsurface soils are: (1) reduce the potential for
direct human or animal contact with the contaminated subsurface soils; and (2) reduce
the risk to groundwater by reducing the potential for infiltration of surface runoff and
leaching of contaminants into the groundwater.

3.26 Sedimen

Three sediment samples were collected from the surface water swale along the west
property boundary as part of the RI. Table 5g identifies the contaminants of concern
detected in samples of the surface water sediments. The contaminants of concern
include SYOCs and metals.

Potential exposure pathways include ingestion, inhalation and dermal contact by local
residents or wildlife. The likelihood of exposure via these pathways appears to be low
to moderate and therefore remedial action is warranted.

The remedial action objectives for the surface water sediment are: (1) reduce the
potential for direct contact with the existing contaminated sediments from the surface
water swale; (2) reduce the potential for contact by surface water with the existing
contaminated surface water sediments; and (3) reduce the rnisk of future contamination
of surface water sediments by eliminating future contact by surface water runoff with
contaminated soils and sediments on the site.

3.27 Surface Water

Surface water was sampled at three locations as part of the RI (SW-Series). Table Sh
identifies the contaminants of concern detected in the surface water samples. The
contaminants of concern include metals.

The potential pathway for exposure is ingestion or dermal contact by local residents
or wildlife. The likelihood of exposure via these pathways appears to be moderate
and, therefore, remedial action 1s warranted.

The remedial action objective for surface water is to reduce the risk to human heaith

and the environment by eliminating future contact by surface water runoff with the
contaminated soils and sediments on the site.
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3.30 SITEWIDE REMEDIAL ACTION OBIECTIVES

The following is a summary of the remedial action objectives to reduce the risks to
human health and the environment from contaminants detected at the SOH site:

Reduce to the extent practical, further off-site migration of contamination in
the overburden groundwater;

Reduce to the extent practical, the levels of contamination in the overburden
groundwater at the site;

Attain to the extent practical, the proposed cleanup SCGs for overburden
groundwater quality at the SOH property boundary;

Reduce the risk of exposure to overburden groundwater at possible discharge
locations by reducing the potential for inhalation of organic vapors, ingestion
of contaminated groundwater, and dermal contact with contaminated
groundwater;

Reduce the potential for exposure to contaminated groundwater in the bedrock
that may occur via exposure to groundwater from bedrock supply wells;

Reduce or eliminate to the extent practical, the source of existing
contamination in the sumps and catch basins;

Reduce the potential for future introduction of contaminants into the SOH
sumps and catch basins, and if appropriate, decommission or replace the
sumps, catch basins and ancillary piping;

Reduce the potential for direct human or animal contact with the contaminated
surface soils, subsurface soils and sediments from the surface water swale;

Reduce the risk of future contamination of surface water and sediments by
reducing further contact by surface water runoff with contaminated surface
soils, and sump/catch basin contents on the SOH site;

Reduce the risk to surface water sediments by reducing the potential for future
erosion and transport of the contaminated surface soils; and

Reduce the nisk to groundwater by reducing the potential for infiltration of
surface runoff and leaching of contaminants into the groundwater.
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4.00 PRELIMINARY SCREENING OF REMEDIAL ACTIONS

This section presents the preliminary screening of remedial actions that may be used
to control the contaminants of concern and to achieve the remedial action objectives
for the site. The remedial actions are evaluated during the preliminary screening on
the basis of implementability, effectiveness and relative cost. The purpose of the
preliminary screening is to eliminate remedial actions that cannot be implemented
technically at the site, or which may not be effective based on anticipated site
conditions and to narrow the list of alternatives that will be evaluated in greater detail
later in Section 5.0 of this report.

The remedial actions include general response actions such as institutional controls,
containment, in-situ treatment, and extraction with ex-situ treatment. The general
response actions may be accomplished with different remedial technologies (eg.,
containment of contaminated groundwater could be accomplished with a sheet piling
wall, or a slurry wall with a collection drain). During the preliminary screening, the
intent is to identify general response actions and remedial technologies that may be
appropriate for site conditions.

The results of the preliminary screening are summarized in Table 6. The table
identifies those general response actions and remedial technologies which appear to
meet the remedial action objectives for one or more of the environmental media at the
site. Remedial actions which pass the preliminary screening are assembled into
sitewide remedial alternatives in Section 5.0 of this report and then evaluated in
greater detail on the basis of environmental benefits and cost.

4.10 REMEDIAL ACTION AREAS AND VOLUMES

This subsection describes the estimates of the areas and volumes of contaminated
groundwater, soils and sediments to assist in evaluating remedial alternatives later in
this report.

The estimated volume of contaminated overburden groundwater on the SOH site is
approximately 4.5 million gallons. This estimate is based on the calculated average
saturated thickness of the overburden above the lower till, an estimated porosity value
for the overburden, and the estimated area of contaminated groundwater on the SOH
property. The average saturated thickness is based on depths to the top of the lower
till from subsurface explorations and water levels measured in overburden
groundwater monitoring wells. The porosity value for the overburden is based on
laboratory water content test results on samples of the saturated upper till soils and
estimated specific gravity and unit weight values for similar soil types. The estimated
area of contaminated groundwater is based on the analytical results from samples of
groundwater obtained from monitoring wells on the SOH property.
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The volume of contaminated surface soils is estimated to be approximately 475 cubic
yards {(cy). This estimate is based on an assumed depth of contaminated soil of 12
inches over the non-paved areas of; the western portion of the SOH site, the Ruby-
Gordon property between the Ruby-Gordon building and the south SOH property line,
and the 50-foot wide right-of-way owned by Marketplace Chrysler west of the site
from Commerce Drive south to the southwest corner of the Ruby-Gordon property,
excluding areas within the right-of-way covered by surface water and surface water
sediments., The approximate limits of contaminated surface soils are shown on the
Sitewide Remedial Alternatives, Figure Nos. 4 through 7. Additional sampling and
laboratory analyses may indicate that the volume of surface soils that exceed the
cleanup goals may be greater or less than 475 cy depending on the actual extent and
depth of such soils.

The volume of contaminated surface water sediments in the swale to the west of the
SOH and Ruby-Gordon properties is estimated to be approximately 400 cy. The
volume estimate is based on analytical test results for sediment sample SED-3
collected from the swale that revealed exceedances of the proposed cleanup SCG. The
approximate limits of surface water sediments were estimated from the site
topographic map and an assumed depth of 12 inches of contaminated sediments.
Based on the analytical data available to date, it appears that the sediments may be
classified as hazardous waste. Additional sampling and laboratory analyses may be
needed to clarify the regulatory status of the surface water sediments.

The volume of contaminated sump/catch basin contents on the SOH site was estimated
to be approximately 150 gallons of sump water and approximately 2 cy of sediments.
This estimate is based on the analytical results from four samples of the sump/catch
basin contents, the approximate dimensions of the structures and assumed depths of
water and sediments. Based on review of analytical data available to date for the
sump/catch basin contents using the methods identified above, it appears that the
sump/catch basin contents may be hazardous waste. Additional sampling and
laboratory analyses would be needed to clarify the regulatory status of the sump/catch
basin contents.

4.20 GENERAL RESPONSE ACTIONS

To satisfy the remedial action objectives for the site, remediation will be required for
the groundwater, soils/sediments and the contents of the on-site sumps and catch
basins. General response actions that are available to meet the remedial action
objectives are identified below,

General response actions available for the contaminated groundwater include:
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No Action;

Institutional Controls;
Containment;

In-Situ Treatment; and

Ex-Situ Treatment and/or Disposal.

General response actions available for the contaminated soils/sediments include:

No Action;

Institutional Controls;
Containment; and

Ex-Situ Treatment and/or Disposal.

General response actions available for the contaminated contents of the on-site sumps
and catch basins include;

® No Action; and
® Ex-Situ Treatment and/or Disposal.

4 REENING OF REMEDIAL TECHNOILOGIES

In accordance with guidance documents issued by the Department (TAGM 4030
revised May 1990) and the USEPA (Guidance for Conducting RI/FS Studies under
CERCLA dated October 1988), the criteria used for preliminary screening of general
response actions and remedial technologies include the following:

. Effectiveness - The effectiveness evaluation focuses on the degree to which a
remedial action is protective of human health and the environment. An
assessment is made of the extent to which an action: (1) reduces the mobility,
toxicity and volume of contamination at the site; (2) meets the remediation
goals identified in the remedial action objectives; (3) effectively handles the
estimated areas and volumes of contaminated media; (4) reduces impacts to
human health and the environment in the short-term during the construction
and implementation phase; and (5) how proven or reliable the proposed action
may be in the long-term with respect to the contaminants and conditions at the
site. Alternatives which do not provide adequate protection of human health
and the environment are eliminated from further consideration,

. Implementability - The implementability evaluation focuses on the technical
and administrative feasibility of a remedial action. Technical feasibility refers
to the ability to construct and operate a remedial action for the specific
conditions at the site and the availability of necessary equipment and technical
specialists,  Technical feasibility also includes the future maintenance,
replacement and monitoring that may be required for a remedial action.
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Administrative feasibility refers to compliance with applicable rules,
regulations, statutes and the ability to obtain permits or approvals from other
government agencies or offices; and the availability of adequate capacity at
permitted treatment, storage and disposal facilities and related services.
Remedial actions that do not appear to be technically or administratively
feasible, or that would require equipment, specialists or facilities that are not
available within a reasonable period of time are eliminated from further
consideration.

* Cost - In the preliminary screening of remedial actions, relative costs are
considered rather than detailed cost estimates. The capital costs and operation
and maintenance costs of the remedial actions are compared on the basis of
engineering judgement, where each action is evaluated as to whether the costs
are high, low or moderate relative to other remedial actions based on
knowledge of site conditions. A remedial action is eliminated during
preliminary screening on the basis of cost only if other remedial actions are
comparably effective and implementable at a much lower cost.

4,31 Groundwater Remedial Technologies

The following subsections discuss the preliminary screening of general response
actions and remedial technologies that were considered for remediation of overburden
and bedrock groundwater.

4.31.1 No Action

The No Action alternative involves taking no further action to remedy the condition
of the groundwater other than continuing to operate the existing groundwater treatment
system in the Ruby-Gordon basement and relying upon naturally occurring
biodegradation processes in other areas of the site. This alternative may be
appropriate in situations where Interim Remedial Actions have been taken, or systems
are in place that are sufficiently protective of human health and the environment, or
in situations where risks to human health and the environment are limited and more
involved remedial actions are not warranted. Department and USEPA guidance
requires that the No Action alternative automatically pass through the preliminary
screening and be compared to other alternatives in the detailed analysis of sitewide
alternatives (see Section 5.0).

4.31.2 Institutional Controls

Institutional Controls for groundwater may consist of site access restrictions, deed
restrictions, groundwater use surveys, or environmental monitoring that may be used
to reduce the potential for exposure to contamination from the site.
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Effectiveness - It appears that the use of institutional controls would be
effective in achieving the remedial action objectives for the bedrock
groundwater. The RI data indicate that bedrock supply wells are a potential
exposure pathway for contaminated bedrock groundwater.  Possible
institutional controls for the bedrock groundwater at the SOH site may include
restrictions on the use of the existing bedrock supply wells at the SOH site,
which are currently not used, periodic groundwater use surveys, and continued
monitoring of the bedrock groundwater. The use of institutional controls will
not be effective in reducing the mobility, toxicity or volume of the
contaminants of concern in the bedrock groundwater,

For overburden groundwater, the contaminants appear to have a higher
potential for mobility and exposure to receptors, so the use of institutional
controls alone likely would not reduce the mobility, toxicity or volume of
contaminants at the site, but may be effective in protecting human health and
the environment when used in conjunction with other remedial actions.

Implementability - This action is readily implementable as services are
available for making periodic groundwater use surveys and monitoring of the
bedrock groundwater. Additional bedrock monitoring wells may be needed at
greater depths at the site boundary to implement a bedrock groundwater
monitoring program. It should be noted that institutional controls such as deed
restrictions and restricting the use of bedrock groundwater may only be
implementable for the SOH property.

Cost - Costs associated with institutional controls are relatively low and may
include capital costs for decommissioning the existing bedrock wells at the
SOH facility and installation of additional bedrock monitoring wells, if
necessary. Operation and maintenance costs will include fees for services
related to implementing deed restrictions and sampling and laboratory testing
costs for bedrock groundwater monitoring.

In summary, institutional controls for remedial action for the bedrock groundwater on
the SOH site appear to be implementable at low cost compared to other remedial
actions that require design, construction and operation. The use of institutional
controls may be effective in achieving the remedial action objectives for the bedrock
groundwater on the SOH property at low cost as compared to remediation of the
bedrock groundwater. For the overburden groundwater, the use of institutional
controls alone may not effectively protect human health and the environment, but may
be effective when used in conjunction with other remedial actions. The use of
institutional controls will be considered when developing sitewide remedial alternatives
{see Section 5.0).
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4.31.3 Containment

The purpose of groundwater containment is to isolate, or restrict the flow of
contaminated groundwater. This is generally accomplished by removing water from
the ground at a rate greater than or equal to the production rate for the water bearing
zone such as by pumping from extraction wells, or by using a groundwater collection
trench.

Containment technologies that rely on groundwater extraction are occasionally
supplemented with a low permeability subsurface barrier wall to improve the
effectiveness of the extraction system. Containment technologies may also be used
in conjunction with a low permeability cap of the contaminated area to limit the
amount of precipitation that infiltrates downward through potentially contaminated
materials and into the groundwater. Surface cap construction is discussed in
subsection 4.32.3.

4.31.3.1 Vertical Barrier W

Typical vertical barrier walls include slurry walls, steel sheetpile walls and grout
curtains. These barriers are most effective when they are keyed into an underlying
stratum of less permeable soil that limits downward vertical migration of contaminated
groundwater,

Slurry walls are commonly constructed by mixing imported bentonite clay with water
to form a fluid that has a density greater than water. This fluid is used to stabilize
a narrow trench that is excavated in the overburden. The excavated soils, or imported
soils are then mixed on-site with the bentonite slurry to form a soil/bentonite mix.
This mixture is then placed in the vertical trench and displaces the highly fluid
bentonite slurry. The soil/bentonite mix provides a low permeability barrier to
groundwater flow after the mixture cures.

Steel sheetpile walls are constructed with interlocking sheets of steel that are driven
into the ground using vibratory or drop hammers. Sheetpile walls are used in
overburden soils and are generally driven until they are keyed into an underlying
stratum of low permeability soil. In applications where steel sheetpiles are used as
a relatively permanent low permeability barrier, special sheetpiles with "sealable”
joints are occasionally used.

Grout curtains are installed by drilling a series of overlapping boreholes and injecting
grout under pressure to form columns of interconnected grout. Grout may consist of
a variety of materials (eg., cement, bentonite, polymers, etc.) that are injected into
the ground to reduce the permeability of the overburden or bedrock formation.
Grouting techniques can be adapted to overburden or bedrock conditions by varying
the drilling equipment used.
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Effectiveness - A vertical barrier wall keyed into the lower glacial till unit at
the site may be effective in limiting the mobility of contaminated overburden
groundwater. However, such a barrier would likely raise water levels on the
upgradient side of the wall unless a system were provided to remove the
groundwater that collects in front of it. A passive (gravity drain) or active
(pumping) collection system would be needed to continually remove
groundwater from the upgradient side of the wall. The collection system
would need to be maintained after remediation is complete unless additional
measures were taken to "puncture” or remove the barrier wall when the
remediation system is decommissioned. If a vertical barrier wall were
installed without an upgradient collection system, the wall may permanently
raise water levels on the site and in the vicinity of the Ruby-Gordon basement
which could increase the amount of pumping required to maintain the Ruby-
Gordon basement. In short, a vertical barrier wall alone would not be
effective in reducing the volume or toxicity of the overburden groundwater.
Other remedial technologies would be needed to supplement the vertical barrier
wall to improve effectiveness. The presence of utilities on the site may reduce
the effectiveness of a barrier wall if a large number of penetrations through the
wall are necessary.

Implementability - The construction labor, equipment and materials are readily
available to install vertical barrier walls. The installation of a vertical barrier
wall is expected to be implementable at this site; however, several site specific
conditions may make the successful implementation of a vertical barrier wall
somewhat difficult. In the case of a slurry wall, relatively large site areas are
needed for construction equipment and mixing of slurry which may not be
available. The SOH property is currently used as an active manufacturing
facility and paved areas of the site are used for employee parking. Based on
data collected during the RI, it will be necessary to drive the steel sheet piles
through approximately 22 feet of dense upper glacial till and into the very
dense lower till confining unit along the north and west property boundaries.
The relatively high density of the soil may make it somewhat more difficult to
advance the sheet piles to the required depth, or may result in deflection or
damage to the piles which would reduce their effectiveness as a groundwater
barrier. However, it should be noted that steel sheet piles have been driven
successfully in the project area when used in temporary excavation support
applications.

Cost - At this site, a vertical barrier wall may be cost-effective if used in
conjunction with a passive groundwater collection system. It is anticipated that
a vertical barrier wall used in conjunction with an active (pumping) collection
system would be more expensive due to operation and maintenance (O&M)
COStS.
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In summary, vertical barrier walls may be effective in reducing the mobility of
contaminated overburden groundwater. A vertical barrier wall may be effective when
used in conjunction with a passive groundwater collection and treatment system. This
technology will be evaluated further in the detailed analysis of sitewide alternatives.

4.31.3 i water lection Trench

A groundwater collection trench is a common method used to control the migration
of contaminated groundwater and to collect contaminated groundwater for subsequent
treatment. A typical groundwater collection trench consists of a trench excavated and
keyed into the top of an underlying low permeability soil unit, placement of a
geotextile or a graded filter to limit migration of fines, stone bedding, a perforated
collection pipe and additional high permeability stone leading up toward the ground
surface to intercept the anticipated saturated thickness of the overburden. The
remainder of the excavation is generally backfilled with excavated soils or imported
fill placed in controlled lifts and compacted.

Many of the contaminants of concern in the overburden groundwater are chlorinated
VOCs that were typically detected in samples recovered from the more permeable
sand lenses encountered within the upper glacial till. The data indicates that higher
contaminant concentrations were generally noted in the sand lenses located near the
base of the upper glacial till. If a groundwater collection system was to be installed
to intercept groundwater at the downgradient site boundaries to the north and west,
the collection system would need to intercept the sand seams at the base of the upper
glacial till. The depth required to intercept these layers 1s anticipated to range from
about 15 to 26 feet with an average depth of approximately 22 feet based on data
obtained during the RI. In order to provide a stable and safe excavation at these
depths, the trench side walls would require temporary support or sloped back
(typically 1.5H:1V, or flatter depending on conditions). Based on this information,
possible construction methods may include open cut excavations in conjunction with
a trench box. Alternatively, the full depth of the excavation could be supported with
temporary sheeting or shoring to reduce the volume of excavation and backfill. An
effective construction dewatering system would be required for either of these
construction methods.

Effectiveness - A groundwater collection trench appears to be an effective
remedy that could be used in conjunction with other technologies to meet the
remedial action objectives for the overburden groundwater. A collection
trench, in conjunction with a groundwater treatment system, would reduce the
mobility, toxicity and volume of contaminated overburden groundwater. A
collection trench is a proven and reliable technology for removal of
groundwater for remediation.
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Implementability - The construction labor, equipment and materials are
available to install a groundwater collection trench. Because the depth to the
base of the upper till unit is expected to be below the invert elevation for the
existing sanitary sewer, it will be necessary to either; (1) install a deep
collection trench that would extend to the lower till with collection sumps at
selected points along the collection pipe so that groundwater could be pumped
to a pretreatment system prior to discharge to the sanitary sewer; or (2) install
a shallow collection trench in conjunction with a downgradient vertical barrier
wall where the invert of the collection pipe is above the invert of the sanitary
sewer so that a passive system could be used to collect groundwater, route it
through a subsurface pretreatment system prior to discharge to the municipal
sanitary sewer.

For construction of a collection trench, it will be necessary to address worker
health and safety for potential exposure to contaminated groundwater and
organic vapors during construction. Construction of a collection trench will
also involve earthwork below the water table and it is expected that it will be
necessary to handle and dispose of contaminated water entering the excavations
during construction. The earthwork will need to be completed in compliance
with Occupational Safety and Health Administration (OSHA) regulations
regarding stability of temporary excavation cut slopes. The presence of
utilities and building structures on the site may impact the construction
methods used for the installation of a collection trench.

Cost - For this site, the initial capital costs for a collection trench are expected
to be moderate to high as compared to other remedial technologies that may
be used to remove groundwater for pretreatment due to the depth of excavation
required, and supplemental costs for temporary sheeting or shoring and
dewatering of contaminated groundwater. Capital costs may inciude materials,
equipment and labor to install the groundwater collection system, sumps and
pumps. Operation and maintenance costs may include long-term pumping
costs to remove groundwater for pretreatment if a passive system is not used.

In summary, a groundwater collection trench may be an effective and implementable

remedy for the overburden groundwater. This technology will be evaluated further
in the detailed analysis of sitewide alternatives.

4.31.3.3 Groundwarer Extraction Wells

Groundwater extraction wells are a commonly used method to control the migration
of contaminated groundwater and to collect contaminated groundwater for subsequent
treatment. Groundwater extraction wells are generally installed with a drill rig and
can be installed in overburden or bedrock depending on the drilling tools used. The
well screen and filter pack are generally installed to intercept the saturated thickness
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of the contaminated water bearing zone. Extraction wells can be installed in a row
at the downgradient limits of a site to provide an hydraulic barrier for control of off-
site migration of contaminated groundwater, or at specific locations for source area
remediation.

Effectiveness - Groundwater extraction wells appear to be an effective remedy
that could be used in conjunction with other technologies to meet the remedial
action objectives for the overburden groundwater. Extraction wells, in
conjunction with a groundwater treatment system, would reduce the mobility,
toxicity and volume of contaminated overburden groundwater. Extraction
wells can be installed with limited site disturbance and relatively low potential
for impacts to human health and the environment during installation compared
to other technologies that are more intrusive. Extraction wells are a proven
and reliable technology for removal of groundwater for remediation.

Implementabiliry - For the subsurface conditions at the SOH site, groundwater
extraction wells are an implementable technology for removal of overburden
groundwater for subsequent treatment. The materials, equipment and labor
necessary to install extraction wells are readily available. The extraction wells
can be reliably installed to the required depth and the screened interval can be
adapted to meet the subsurface conditions at the site. A groundwater pump
test will be required to obtain hydraulic parameters needed for design of
extraction wells in the overburden.

Cost - The relative costs for extraction wells are expected to be moderate as
compared to other remedial technologies used to remove groundwater for
pretreatment. Capital costs would include materials, equipment and labor to
conduct a pump test and install the extraction wells and submerstble pumps.
Operation and maintenance costs would include long-term pumping costs to
remove groundwater for pretreatment and these costs are expected to be high
as compared to a passive collection system.

In summary, groundwater extraction wells appear to be an effective and
implementable technology for removal of contaminated overburden groundwater from
the ground for subsequent treatment using other remedial technologies. Extraction
wells will be evaluated further in the detailed analysis of sitewide alternatives.

4.31.4 In-Situ Treatment

The following subsections present the preliminary screening of in-situ treatment
technologies for remediation of contaminated groundwater.
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4.31.4.1 Zero Valence Iron Treatment

The zero valence iron treatment process involves the use of iron filings as the reactive
media for treating water that contains chlorinated VOCs. The chemical reaction that
takes place is an oxidation process similar to the corrosion of iron except that
chlorinated VOCs are substituted for oxygen and the VOCs are dechlorinated in the
process. According to a vendor of this technology, EnviroMetal Technologies, Inc.
(ETT) of Guelph, Ontario, Canada the reactive media can be amended to treat site-
specific groundwater that contains other contaminants such as the combination of
chlorinated VOCs and metals that are present at the SOH site. The dimensions of the
reactive vault are designed so that the cleanup goals for the contaminants of concern
are attained as groundwater exits the reactive section,

Effectiveness - The zero valence iron treatment process has been demonstrated
to be effective at other sites in treating most chlorinated VOCs. However,
according to ETI, the technology is not effective in treating methylene
chloride, chloroethane and 1,2-dichloroethane, Methylene chloride has been
identified as a contaminant of concern at this site. Chloroethane and 1,2-
dichloroethane are not contaminants of concern in the overburden groundwater,
but may be produced in the degradation of tetrachloroethane (TCA) in this
treatment process and this phenomenon would need to be evaluated in a
treatability study. This technology has typically been used in applications
where the purpose is treatment of chlorinated VOCs in groundwater and not
metals. ETI indicates that it may be possible to treat the metal contaminants
of concern by adding calcium carbonate and an organic carbon source to the
iron filings in the reactive vault. According to ETI, the zero valence iron
treatment technology has been used for in-situ treatment of VOCs at a test site
in Ontario for about five years and at another site in California for about two
years. ETI indicates they are confident in the long-term ability of this
technology to treat chlorinated VOCs (except the parameters noted above), but
the long-term reliability of metals treatment is unknown. To maintain the
effectiveness of the reactive vault, it may be necessary to flush precipitates
from the iron filings periodically (possibly every five to ten years according
to ETI) using a closed loop system to reduce the potential impact of loss of
porosity in the reactive vault over the long-term.

Implementabiliry - The materials, equipment and labor needed to implement a
zero valence iron pretreatment system are available. At this time, it appears
that a continuous collection trench discharging to a pretreatment vault may be
technically more preferable than a "funnel and gate” system for the conditions
at the SOH site due to the apparent discontinuous nature of the more
permeable sand strata within the upper till. To evaluate the technical
feasibility of this technology, a laboratory treatability study will be necessary.
If these results appear favorable, this technology may provide a means to meet
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the remedial action objectives for overburden groundwater at the site boundary
using a passive system as an altermative to long-term operation and
maintenance of a pump and treat system.

Cost - The initial capital cost for this technology is expected to be high
compared to other remedial technologies used for groundwater treatment, but
long-term operation and maintenance costs are expected to be lower.

In summary, the zero valence iron treatment process may be an effective technology
for in-situ treatment for some of the contaminants of concern in the overburden
groundwater. Due to the types of contaminants present in the overburden
groundwater and the elevated concentrations, it appears that the zero valence iron
process would be best suited for use in a pretreatment application prior to discharge
to the municipal sanitary sewer. This is because the zero valence iron treatment
process may not be effective for the entire range of contaminants detected at the site,
but may be adequate to meet the pretreatment standards for the local publicly owned
treatment works (POTW). Laboratory treatability tests would be required to
adequately evaluate the effectiveness of this technology for the conditions at the site.
This technology could be used as part of a passive system and may be an alternative
to long-term operation and maintenance of a pump and treat system. This technology
will be evaluated further in the detailed analysis of sitewide alternatives.

4.31.4.2 Bigremediation

Bioremediation of groundwater is usually accomplished by injecting nutrients into the
groundwater to promote the growth of bacteria which in turn feed on the organic
contaminants. The products of the biodegradation of the organic contaminants are
carbon dioxide, water and biomass.

Effectiveness - Bioremediation is generally most effective for treatment of
petroleum based organic contaminants. This technology is less effective in
treating chlorinated VOCs and metals. Most naturally occurring bacteria and
commercially available strains of bacteria generally produce harmful vinyl
chloride as a by-product of the biodegradation of chlorinated VOCs. In
addition, the long-term effectiveness of a bioremediation operation can be
affected by fluctuations in subsurface nutrient levels and temperature.

Implementabiliry - To implement this technology, it will be necessary to install
additional wells to deliver nutrients to the subsurface and treatability studies
will be required.

Cost - The cost of this technology is expected to be moderate when compared

to other remedial technologies used for in-situ groundwater treatment, Capital
costs may include treatability studies, additional wells to deliver nutrients, and
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nutrient costs. Operation and maintenance costs may include labor intensive
oversight to monitor subsurface nutrient levels and frequent sampling and
analysis to monitor the performance of the system.

In summary, the use of bioremediation for remediation of the overburden groundwater
is expected to have limited effectiveness in achieving the remedial action objectives
for the contaminants of concern at this site. This technology will not be evaluated
further.

4.31.4.3 Air Sparging

Air sparging involves the injection of air into the subsurface below the water table and
applying a vacuum to the soils above the water table. The flow of air strips VOCs
from the groundwater and soils above the water table. The air collected in the
vacuum wells is then treated and discharged to the atmosphere.

Effectiveness - This technology is effective in removal of VOCs from
groundwater, but is not effective for removal of metals. The effectiveness of
this technology will be limited by the relatively dense, fine-grained glacial till
soils at the site and the ability to effectively intercept the more permeable sand
strata within the upper glacial till.

Implementability - This technology is expected to be difficult to implement at
the site due to the presence of the sand strata within the upper till which
appear to be discontinuous. Installing air injection and extraction wells to
intercept the sand strata would be difficult to implement. An above ground
vapor phase treatment system would be required to remove organic vapors
from the subsurface air stream.

Cost - The cost of this technology is competitive with other remedial
technologies used for groundwater treatment.

In summary, the use of air sparging for remediation of the overburden groundwater
is expected to have limited effectiveness in achieving the remedial action objectives
for the contaminants of concern at this site and may be difficult to implement. This
technology will not be evaluated further.

4.31.5 Ex-Situ Treatment and/or Disposal

This general response action involves removing groundwater from the subsurface
using other technologies and conducting above-ground treatment prior to disposal.
This could involve: (1) treating the groundwater to the cleanup goals and discharging
the treated water back into the site groundwater; (2) treating the groundwater and
discharging the treated water to the nearby surface water swale in substantive
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conformance with the State Pollutant Discharge Elimination System (SPDES) permit
requirements; or (3) pretreating the water sufficient to meet the pretreatment standards
in the sewer use ordinance for the local POTW prior to discharge to the existing
sanitary sewer system.

It appears that pretreatment followed by discharge to the sanitary sewer system may
be the most cost effective ex-situ treatment and disposal option. If the treated water
were to be discharged to the on-site groundwater or discharged to a surface water
body, it would be necessary to achieve a higher degree of contaminant removal as
compared to pretreatment for the sanitary sewer system. In addition, it appears that
metals treatment would be required prior to on-site recharge or discharge to a surface
water body, whereas a metals removal system would not be required for the
pretreatment/sewer option. The discharge of treated water to the on-site overburden
groundwater may not be effective and subsequent groundwater mounding could result
due to the low permeability of the lacustrine deposit near the surface and the low
permeability of the upper till surrounding the sand strata.

A review of the local pretreatment standards for the Monroe County Pure Waters
District indicates that the groundwater must be pretreated to reduce concentrations of
total VOCs to approximately 2 ppm or less. Based on the samples of overburden
groundwater collected to date, the concentrations of metals (except iron) detected in
the groundwater do not exceed the POTW pretreatment standards. Monroe County
Department of Environmental Services has indicated that although the current
discharge limits for iron are 5 ppm or less, these limits are not enforced as iron is
actually added during the County’s treatment process. Furthermore, the County has
submitted a proposed Sewer Use Law to the USEPA that does not include an iron
limit. Therefore, pretreatment for removal of metals is not expected to be necessary.

Based on the above, pretreatment prior to discharge to the municipal sanitary sewer
system appears to the most feasibie option for remediation of contaminated
groundwater. The following subsections describe the preliminary screening of
technologies that were considered for ex-situ pretreatment and treatment of
groundwater,

4.31.5.1 i ed Treatment Works

The POTW may be capable of providing a portion of the groundwater treatment
required as part of the sitewide remediation program. As stated above, a review of
the sewer use ordinance for the Monroe County Pure Waters District indicates that
pretreatment of the groundwater will be required prior to discharge to the POTW.
The POTW could provide secondary treatment of the contaminated water for VOCs
and metals using economy of scale.
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Effectiveness - The POTW is a proven and reliable technology for treatment
of wastewater. The POTW is capable of treating water containing VOCs and
metals that have been detected at the site.

Implemeniability - Pretreatment of the groundwater to reduce VOC levels to
less than 2 ppm may be necessary prior to discharge to the POTW. A review
of the available analytical data indicates that the existing concentrations of
metals in the groundwater do not exceed the POTW pretreatment standards,
except for iron. As noted above, these iron standards are not currently
enforced and the County has proposed a change in the law that would eliminate
the iron discharge limits. As such, it appears that pretreatment may involve
a process to reduce the levels of VOCs, but not metals. A sewer use permit
may be required for wastewater discharge to the POTW.

Cost - The relative costs for using the POTW for a portion of the groundwater
treatment are expected to be comparable or less than a site-specific system for
treatment of VOCs and metals. Capital costs would include installation of
piping to connect to the existing sewer main in Commerce Drive. Operation
and maintenance costs would include sanitary sewer user fees.

In summary, the use of the POTW for a portion of the groundwater treatment appears
to be an effective and implementable treatment technology. The use of the POTW
will be evaluated further in the detailed analysis of sitewide alternatives.

4.31.5.2 Air Strippin

Alr stripping involves passing air through the contaminated groundwater to induce
volatilization and the removal of VOCs. Air that contains organic vapors stripped
from the groundwater can be treated by either filtration with granular activated
carbon, or catalytic oxidation if necessary, prior to discharge to the atmosphere. Air
stripping is most appropriate for situations where the contaminants to be treated are
volatile and where there are not significant concentrations of dissolved ions that may
precipitate (eg., iron),

Effectiveness - Air stripping is expected to be an effective technology for
pretreating the groundwater to achieve the pretreatment standards for the local
POTW. This is a proven and reliable technology for treatment of water
containing VOCs. A shallow tray air stripper is currently being operated by
Ruby-Gordon to effectively pretreat water coliected in the basement drainage
system prior to discharge to the sanitary sewer system. However,
consideration must be given to potential impacts to human health and the
environment during operation of the stripper as a result of air emissions. Air
stripping is not effective in removing metals from water.
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Implemenzability - The labor, equipment and materials for installation of an air
stripper at the site are readily available. It may be necessary to treat the air
emissions from the stripper by catalytic oxidation, or other method to meet the
requirements in the Department’s Air Guide I for allowable concentrations of
vinyl chloride in air. The use of vapor phase activated carbon may not be
effective on elevated levels of vinyl chloride in air. The process equipment
that would be required to implement an air stripping treatment system would
include construction of a shelter building, an electrical power source, an
equalization/sedimentation tank to receive influent water from several
groundwater extraction locations, a pump to move water from the equalization/
sedimentation tank to the air stripper, an air stripper unit with an air blower,
an off-gas treatment system to remove organic vapors from air prior to
discharge to the atmosphere and discharge piping for effluent water leading to
a nearby manhole for the existing sanitary sewer system. In addition, a sewer
use permit will be required from the local POTW which should be attainable.
Existing manholes located on Commerce Drive or in the sewer easement to the
west of the SOH property could be used to access the sanitary sewer system.
If an air stripper is used at this site for pretreatment, additional studies may
be required in order to complete the design. In addition, the system will need
to substantially comply with appropriate air permit requirements.

Cost - The relative costs for air stripping are expected to be moderate to high
as compared to other remedial technologies used to pretreat contaminated
groundwater. Capital costs would include the process equipment noted above
and their installation. Operation and maintenance costs would include
changing of filters on a regular basis, cleaning and replacing trays or packing
media in the air stripper, electrical power consumption, and sanitary sewer
user fees,

In summary, air stripping appears to be an effective and implementable technology for
ex-situ pretreatment of contaminated overburden groundwater prior to discharge to the
existing sanitary sewer system. Air stripping will be evaluated further in the detailed
analysis of sitewide alternatives.

4.31.5.3 Chemical Oxidation

This technology involves the mixing of contaminated groundwater with a strong
oxidizer (eg., ozone or hydrogen peroxide) in the presence of ultraviolet light. The
ultraviolet light promotes the oxidation of chlorinated organic chemicals to produce
carbon dioxide, water and halogen ions. This technology is most appropriate in
situations where the contaminant concentrations are relatively low, where there are not
significant concentrations of ions that may form precipitates, where low cleanup levels
are required and electrical power is readily available and inexpensive.
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Effectiveness - This technology may be effective for pretreatment of
chlorinated VOCs, but is not effective for treatment of metals contamination.
The effectiveness of this technology in treating chlorinated VOCs is sensitive
to the amount of suspended solids in the groundwater which impedes the
penetration of ultraviolet light. As such, filtering for suspended solids will
likely be required as a pretreatment step. In addition, this technology has a
low tolerance for iron in the groundwater. Vendors of this technology indicate
that iron levels should be reduced to 1 to 2 ppm for effective operation. At
elevated iron levels, precipitate tends to form on the lamps that supply the
ultraviolet light reducing effectiveness. As such, iron pretreatment would be
required for this technology to be effective.

Implementability - The materials, labor and equipment necessary to implement
this technology are available. Treatability studies would be needed to evaluate
the effectiveness of this process to treat the groundwater at the site. The
process equipment required would include a shelter building, electrical power
source, bag filter for solids filtration, iron removal system, a skid-mounted
chemical oxidation unit, a hydrogen peroxide or ozone storage tank, a dose
regulation system and an effluent discharge line to the sanitary sewer. It may
be difficult to install a collection trench or extraction wells that produce
relatively clear water due to the silty nature of the overburden. This may
impact the amount of prefiltering required for this treatment process.

Cost - Costs for this process are anticipated to be moderate to high as
compared to other treatment technologies when used in a pretreatment
application.

In summary, the effectiveness of chemical oxidation in reducing concentrations of
chlorinated VOCs in a pretreatment application may be reduced by the presence of
suspended solids in the overburden groundwater and elevated iron concentrations.
Other technologies such as air stripping are likely to be more effective in achieving
the pretreatment standards for the sanitary sewer with less operation and maintenance,
Based on the above, this treatment process will not be considered further in the
detailed analysis of sitewide alternatives. However, if a pre-remedial design study
indicates that the effectiveness of air stripping may be less than anticipated, the
designer may wish to reconsider the use of the chemical oxidation treatment process.

4.31.5.4 Liguid Phgse Carbon Adsorption

Liquid phase carbon adsorption is used to remove organic compounds from
groundwater by adsorbing the organic compounds onto the surface of granular
activated carbon. Water is treated as it flows through the granular activated carbon.
The granular activated carbon can be packed into a treatment column or placed in
properly sized drums or pressure vessels connected in series. The granular activated
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carbon in the treatment system must be changed on a regular basis as the adsorption
capacity is depleted with use.

Effectiveness - Liquid phase carbon adsorption is expected to be an ineffective
method of pretreatment for the overburden groundwater. Based on the
elevated concentrations of chloninated VOCs detected in the groundwater, the
carbon usage rate is expected to be quite high, particularly during initial start
up when higher flow rates are anticipated. Thus, it is anticipated that
significant quantities of activated carbon would be consumed that would result
in the need for frequent carbon changeout.

Implementability - Granular activated carbon treatment columns or containers
are readily available and relatively simple to install and replace.

Cost - The cost of this technology when used as a method of pretreatment is
expected to be high due to labor and materials needed for frequent carbon
changeout.

In summary, the use of liquid phase carbon adsorption for pretreatment of the
overburden groundwater is not expected to be cost effective as compared to other
available pretreatment technologies for the contaminant concentrations detected in the
overburden groundwater. This technology will not be evaluated further.

4,32 Soil/Sediment Remedial Technologies

An evaluation of the analytical data for samples of the site soils and sediments
indicates that the bulk of the volume of contaminated soils and sediments appear to
be below SCGs. However, three samples of surface soils (§S-1, SS-3, and SED-3)
had elevated levels of metals and polynuclear aromatic hydrocarbons (PAHs) which
exceed the cleanup SCGs and may be considered hazardous waste. Additional
sampling and laboratory analyses may be appropriate in order to further clarify the
regulatory status of the surface soils.

For the purposes of the FS, alternatives have been developed for on-site isolation and
containment of contaminated soils and sediments. On-site encapsulation and
landfilling will not be evaluated since the volume of soils that exceeds SCGs is
expected to be low and construction of a low permeability cover section as required
by 6NYCRR Part 373 (RCRA cap) may be difficult to implement and expensive. If
subsequent analyses indicate that additional surface soils exceed SCGs and may be
considered hazardous waste in accordance with the Department’s TAGM 3028,
"*Contained-In Criteria’ for Environmental Media", these soils can be excavated and
treated using an approved off-site treatment and disposal technology.
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The following subsections discuss the preliminary screening of various general
response actions and remedial technologies that were considered for remediation of
the site soils and sediments.

4.32.1 No_ Action

The No Action alternative involves taking no further action to remedy the condition
of the contaminated soils and sediments. Department and USEPA guidance requires
that the No Action alternative automatically pass through the preliminary screening
and be compared to other alternatives in the detailed analysis of sitewide alternatives

{see Section 5.0).

4,32.2 Institutional Controls

Institutional Controls for soils and sediments may consist of site access restrictions,
deed restrictions, security fencing, and warning signs that may be used to reduce the
potential for exposure to contamination from the site.

Effectiveness - It appears that institutional controls may be effective in
achieving the remedial action objectives for the soils and sediments when used
in conjunction with other remedial technologies.

Implementability - This action is readily implementable as materials and
services are available for installing security fencing and warning signs, and
enacting deed restrictions.

Cost - Costs associated with institutional controls include capital costs for
security fencing and signs and fees for services related to implementing deed
restrictions.

In summary, institutional controls may be effective for remedial action for the soils
and sediments when used in conjunction with other remedial technologies. The use
of institutional controls will be considered when developing sitewide remedial
alternatives.

4.32.3 Containment

Containment action for soils and sediments may include the installation of a final
cover system (cap) placed over the contaminated materials at the ground surface. A
cap is generally used to reduce the potential for direct contact with contaminated
materials, Iimit erosion and transport of contaminated surface soils, and reduce
infiltration of precipitation that percolates through contaminated soils and into the
groundwater. The following subsections present the preliminary screening of various
capping alternatives for possible use at the site.
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4,32.3.1 Asphalt Pavement Cover

An asphalt pavement cover includes a layer of base course stone or gravel overlain
by an asphalt binder course and a final asphalt top course. The layers of the
pavement section are graded into place and compacted. This cover system is
appropriate in situations where moderate reductions in infiltration of precipitation are
desired while preserving the use of the property for vehicle parking and light traffic.

Effectiveness - It appears that an asphalt pavement cover will be effective in
achieving the remedial action objectives for the site soils since it will reduce
the potential for direct contact with the contaminated soils, reduce infiltration
and limit erosion and transport of contaminated materials. To maintain the
long-term effectiveness of an asphalt cover, periodic maintenance (ie., crack
sealing, seal coating or pavement overlay) may be required. Although an
asphalt pavement cover allows greater infiltration of precipitation than other
cap technologies, it is likely that an adequately maintained asphalt pavement
cover will be protective of human health and the environment since the
contaminants of concern in the surface soils (metals and SVOCs) are expected
to have relatively low mobility compared to other types of contaminants due
to their higher affinity for adsorption on the surface of soil particles.

Implementability - The materials, equipment and labor for construction of an
asphalt pavement cover are available and can be readily implemented during
the period when the asphalt batching plants in the area are open (generally
April to November).

Cost - Costs for an asphalt pavement cover are expected to be low to moderate
as compared to other cap designs. Capital costs may include materials, labor
and equipment to construct the asphalt pavement section. Operation and
maintenance costs may include periodic crack sealing, seal coating, and/or
repaving with an asphalt overlay.

In summary, an asphalt pavement cover appears to be an effective and implementable
technology for meeting the remedial action objectives for site soils. An asphalt
pavement cover will be evalvated further in the detailed analysis of sitewide
alternatives.

4.32.3.2 Geomembrane Cover System

A geomembrane cover system may consist of a geomembrane barrier layer overlain
by a synthetic drainage layer overlain by topsoil with vegetative cover. Alternatively,
the drainage layer may consist of a non-woven geotextile and high permeability soil
placed over the geomembrane. The actual design of the geomembrane cover system
will depend on the potential for physical damage to the barrier layer, the stability of
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the cover system for the proposed finished grades and the ability of the cover system
to support vegetative growth.

Effectiveness - It appears that a geomembrane cover system will be effective
in achieving the remedial action objectives for the site soils since it will reduce
the potential for direct contact with the contaminated soils, reduce infiltration,
and limit erosion and transport of contaminated materials. A geomembrane
cover system is expected to allow less infiltration than an asphalt pavement
cover, but greater infiltration than a 6NYCRR Part 360 solid waste landfill
cap. Itis likely that a geomembrane cover system will be protective of human
health and the environment since the contaminants of concern in the surface
soils (metals and SVOCs) are expected to have relatively low mobility
compared to other types of contaminants due to their higher affinity for
adsorption on the surface of soil particles. A geomembrane cover system may
be susceptibie to physical damage depending on the thickness of soil placed
over the barrier layer.

A geomembrane cover system may be effective for this project in situations
where greater reductions in infiltration of precipitation are desired and existing
grades make it impractical to regrade the underlying contaminated soils for
placement of an asphalt pavement cover or to use the area for paved parking.
This may be applicable to the former drum storage areas on the SOH property
along the south and west property lines and on the north side of the Ruby-
Gordon property along the north wall of basement to limit infiltration of
precipitation and roof drainage. This technology is appropriate in areas where
a suitable source of low permeability soil is not available nearby.

Implementability - The materials, equipment and labor for construction of a
geomembrane and topseil cap are available and can be readily implemented
during construction periods of when temperatures are moderate (generally
April to November). A construction quality control program should be
implemented to monitor the placement and seam construction for the
geomembrane barrier to improve the effectiveness of the constructed cap.

Cost - Costs for this cover system are expected to be moderate. Capital costs
will include materials and installation of the cover system, and quality control
testing during construction. Maintenance will include periodic mowing and
repairs of surface erosion to protect the integrity of the cap.

In summary, a geomembrane cover system appears to be an effective and
implementable technology for meeting the remedial action objectives for site soils.
This technology will be evaluated further in the detailed analysis of sitewide
alternatives.
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4.32 w Permeabi j ver

A low permeability soil cap can be used to contain matenials that are characterized as
non-hazardous solid waste, The design and construction requirements for cover
systems at solid waste disposal sites are outlined in 6NYCRR Part 360 regulations,
as amended October 1993; however, the Department may grant a variance from
certain requirements depending on the nature of the waste. The current design
requirements for a Part 360 cap on flat slopes include a composite barrier layer
consisting of a low permeability soil at least 18 inches thick overlain by a
geomembrane at least 40 mils thick [60 mils in the case of high density polyethylene
(HDPE) geomembranes], at least 24 inches of barrier protection layer soil and at least
6 inches of topsoil and vegetative cover. A gas venting layer is required beneath the
barrier layer if the waste produces gas during decomposition. The total thickness of
the cap section would be approximately 4 feet since a gas venting layer most likely
is not needed at this site because the waste likely would not produce gas. If the
Department grants a variance, the total cap thickness may be on the order of 2 to 4
feet.

Effectiveness - It appears that a low permeability soil cap will be effective in
achieving the remedial action objectives for the site soils since it will reduce
the potential for direct contact with the contaminated soils, reduce infiltration
and limit erosion and transport of contaminated materials. When properly
constructed, this cap system will allow less infiltration of precipitation than the
asphalt pavement cover. To maintain the effectiveness of this cap system,
traffic on the surface must be restricted to protect the integrity of the cap
section.

Implementability - This type of cover system will result in raising of site
grades on the order of 2 to 4 feet in non-paved areas of the site. Construction
of this type of cap will limit the use of the capped portion of the property. Tie
in of the edges of this cap system will be difficult to implement due to the
presence of building structures and utilities. Low permeability soils may be
available from excavations in the northwest corner of the site, but soils below
the water table may be contaminated.

Cost - The cost of a low permeability soil cap is expected to be high compared
to other cover systems that meet the remedial action objectives.

In summary, the use of a low permeability cap for covering contaminated site soils
is expected to be protective of the environment, but difficult to implement based on
site constraints. This technology may be considered during remedial design as an
alternative to a geomembrane cap.
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4.32.4 In-Sity Treatment

The analytical data for soils samples collected during the RI indicate that soils with
contaminants of concern are primarily located in the upper 12 inches of surface soils
and in subsurface soils below the overburden groundwater table. As such, an in-situ
treatment System may be appropriate for soils below the overburden groundwater table
to enhance the performance of a pump and treat system and reduce the time required
for groundwater area remediation.

An in-situ soil treatment system would remove and treat residual contamination in the
soils located within the cone of depression of a groundwater extraction system. If the
soils within the cone of depression were not treated, the residual contamination in the
soils, may recontaminate the overburden groundwater when the groundwater
extraction system is turned off and water levels return to previous levels.

The benefits of using an in-situ soil treatment system to reduce the time for source
area remediation would be greater in cases where the downgradient groundwater
control system involves long-term operation and maintenance costs for pumping of
groundwater. The need for an in-situ soil treatment system to supplement source area
remediation may be less in cases where the downgradient groundwater control system
is a passive system with lower annual operation and maintenance costs.

4.32.4.1 Soil Vapor Extraction

Soil vapor extraction is a method of in-situ soil treatment that involves circulating air
through the pore spaces of unsaturated soils to induce "stripping” of VOCs from the
soi] and into the air stream. A typical soil vapor extraction system consists of air
injection and extraction wells or trenches to circulate air through the unsaturated zone
soils plus an air treatment system to remove VOCs from the extracted soil vapor.

Effectiveness - Soil vapor extraction is an effective technology for removing
and treating soils contaminated with VOCs, but is not effective in treating soils
contaminated with metals. This technology may be effective in reducing the
time required for remediation when used in conjunction with a groundwater
extraction system. This technology is proven and reliable for remediation of
soils contaminated with VOCs. This technology is less effective in dense,
fine-grained glacial till soils that are present in portions of the site,

Implementability - The materials, equipment and labor for installation of a soil
vapor extraction system are available and can be readily implemented. The
system requirements include installation of wells or subsurface trenches to
inject and extract air, a blower, an air treatment system such as vapor phase
activated carbon or catalytic incineration. A surface seal is generally placed
over the area to enhance performance and the existing pavement may be
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adequate for this purpose. Substantial compliance with air permit regulations
may be required for this system.

Cost - Relative costs are expected to be moderate. Capital costs may include
well or trench materials and installation, the blower system and air treatment
system. Operation and maintenance costs may include electrical power for the
blower system, periodic replacement of vapor phase activated carbon (if used),
or power for a catalytic oxidation system (if used).

In summary, a soil vapor extraction system appears to be an effective and
implementable technology for source area remediation when used in conjunction with
a groundwater pump and treat system. This technology will be evaluated further in
the detailed analysis of sitewide alternatives.

4.32 5 Ex-Situ Treatmen for Disposal

Ex-situ treatment and/or disposal actions are presented below for soils and sediments
that may exceed SCGs and be classified as hazardous wastes as defined by TAGM
3028. Additional sampling and analyses may be needed to further confirm the
regulatory status of the surface soils. However, the available data indicate that most
of the contaminated surface soils and sediments may be below SCGs and would
generally be classified as non-hazardous.

4.32.5.1 Off-Site Disposal at a Permitted Landfill

This action involves excavation of contaminated soils or sediments that exceeded
SCGs, but may be classified as non-hazardous solid waste in accordance with TAGM
3028. These soils may be excavated and removed for off-site disposal at a permitted
solid waste disposal facility.

Effectiveness - Excavation and disposal of solid waste at a permitted landfill
is an effective method of reducing potential for direct contact with
contarminated soils and sediments provided materials which exceed the cleanup
goals are fully removed. In addition, this action reduces the potential for
future contamination of surface water or groundwater. Placing these materials
in a permitted solid waste facility reduces the risk to human health and the
environment since the materials will be in a secure location with environmental
monitoring.

Implementability - This action is readily implementable at this site. Solid
waste facilities which are currently permitted in the site area include the Mill
Seat Landfill in Riga, New York; the High Acres Landfill and Recycling
Center in Perinton, New York; and Seneca Meadows Landfill in Waterloo,
New York.
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Cost - Costs for this action are expected to be moderate and may include
excavation, loading, hauling and tipping fees at the solid waste facility.

In summary, excavation and disposal at a permitted solid waste facility appears to be
an effective and implementable technology for remediation of contaminated soils and
sediments that may be classified as non-hazardous solid waste. This technology will
be evaluated further in the detailed analysis of sitewide alternatives.

4.32.5.2 Off-site Treatment and Disposal

This technology is applicable to remediation of soils that may be classified as
hazardous waste. This action would involve excavation of the contaminated soils
followed by off-site treatment and disposal. Solidification and stabilization would be
an acceptable treatment method since the hazardous constituents will likely be metals.
Solidification and stabilization involves mixing the contaminated soils with stabilizing
agents such as cement, lime or polymers to produce a matrix that reduces the potential
of leaching of the contaminants from the soil. If cement is selected as the stabilizing
agent, the treated soils may resemble a cement-like slurry that can be poured into
transportable blocks, or placed in pre-excavated depressions at the disposal facility.
Other stabilizing agents may produce a clay-like soil that can be hauled and spread at
the disposal facility.

Effectiveness - This technology is expected to be effective in reducing the
toxicity and mobility of the metals contamination in the soils. This technology
is expected to be reliable in the long-term in isolating the contaminants of
concern in the soils when properly mixed with the stabilizing agents and placed
at the disposal facility.

Implementability - Contractors, treatment facilities and disposal facilities are
available to implement this technology. Bench-scale treatability studies may
be warranted depending on the volume of soil to be treated.

Cost - Costs for off-site treatment and disposal are expected to be moderate.
Costs for on-site treatment and disposal are expected to be higher due to
mobilization costs and the relatively small volume of soil that is anticipated to
require treatment.

In summary, excavation and off-site treatment and disposal appears to be an effective
and implementable technology for remediation of contaminated soils and sediments
classified as characteristic hazardous waste. This technology will be evaluated further
in the detailed analysis of sitewide alternatives.
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4. i medial Technologi

An evaluation of the analytical data for samples of the SOH sump/catch basin contents
indicates that the contents are likely to be hazardous in accordance with TAGM 3028.
Four samples of the sump/catch basin contents had significant levels of VOCs and
metals which likely exceed the regulatory thresholds. Additional sampling and
laboratory analyses may be appropriate in order to clarify the regulatory status of the
sump/catch basin contents. For the purposes of the FS, alternatives will be only be
developed for off-site treatment and encapsulation of hazardous waste. On-site
disposal of hazardous waste will not be evaluated.

The following subsections discuss the preliminary screening of general response
actions and remedial technologies that were considered for remediation of the
sump/catch basin contents,

4.33,1 No Action

The No Action alternative involves taking no further action to remedy the condition
of the sump/catch basin contents. Department and USEPA guidance requires that the
No Action alternative automatically pass through the preliminary screening and be
compared to other alternatives in the detailed analysis of sitewide alternatives (see
Section 5.0).

4.33.2 Ex-Situ Treatment and/or Disposal

Ex-situ treatment and disposal actions are presented below for sump/catch basin
contents that may be classified as hazardous wastes as identified in TAGM 3028.

4.33.2.1 ~site Trearment and Disposal

This action would involve removal of the contaminated sump/catch basin contents
using a vacuum truck followed by off-site treatment and disposal. Treatment by
thermal desorption followed by solidification and stabilization is a technically
acceptable treatment method since the hazardous constituents will likely be VOCs and
metals.

Effectiveness - This technology is expected to be effective in reducing the
toxicity and mobility of the contaminants in the sump/catch basin contents.
This technology is expected to be reliable in the long-term in treating and
isolating the contaminants of concern when properly mixed with the stabilizing
agents and placed at the disposal facility.
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Implementability - Contractors, treatment facilities and disposal facilities are
available to implement this technology. Bench-scale treatability studies may
not be warranted due to the small volume of sump/catch basin contents to be
treated.

Cost - Costs for off-site treatment and disposal are expected to be moderate.
Costs for on-site treatment and disposal are expected to be higher due to
mobilization costs and the relatively small volume of sump/catch basin contents
to be treated and disposed.

In summary, removal and off-site treatment and disposal appears to be an effective
and implementable technology for remediation of contaminated sump/catch basin
contents. This technology will be evaluated further in the detailed analysis of sitewide
alternatives.

4.4 LTS OF PRELIMINARY SCREENIN
The results of the preliminary screening are summarized in Table 6. The table
identifies the environmental media, general response actions and remedial technologies

that were subjected to preliminary screening and those that will be considered further
in the Detailed Analysis of Sitewide Alternatives (Section 5.0).
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5.00 DETAILED ANALYSIS OF SITEWIDE ALTERNATIVES

The purpose of the detailed analysis of sitewide alternatives is to present the relevant
information needed by the Department to select a site remedy. During the detailed
analysis, the sitewide alternatives are compared on the basis of environmental benefits
and costs using criteria established by the Department in TAGM 4030, "Selection of
Remedial Actions at Inactive Hazardous Waste Sites". This approach is intended to
provide the Department with information needed to compare the merits of each
alternative and select an appropriate remedy that satisfies the remedial action
objectives for the site.

This section includes a summary of the seven evaluation criteria in TAGM 4030 and
a description of the five sitewide alternatives that have been developed for this project.
The sitewide alternatives were developed using the general response actions and
remedial technologies that passed the preliminary screening. The alternatives are then
compared on the basis of the seven evaluation criteria (six environmental criteria and
cost). The section concludes with recommendations for a site remedy.

5.10 EVALUATION CRITERIA

Each remedial alternative is evaluated with respect to the seven criteria outlined in
TAGM 4030 as summarized below.

1. Short-Term Effectiveness: This criterion addresses the impacts of the
alternative during the construction and implementation phase until the remedial
action objectives are met. Factors to be evaluated include protection of the
community during the remedial actions, protection of workers during the
remedial actions, and the time required to achieve the remedial action
objectives.

2. Long-Term Effectiveness: This criterion addresses the long-term protection
of human health and the environment after completion of the remedial action.
An assessment is made of the effectiveness of the remedial action in managing
the risk posed by untreated wastes and/or the residual contamination remaining
after treatment, and the long-term reliability of the remedial action.

3. Reduction of Toxicity, Mobility, and Volume: This criterion addresses the

Department’s preference for selecting “remedial technologies that permanently
and significantly reduce the toxicity, mobility and volume™ of the contaminants
of concern at the site. An evaluation is made as to the extent that the
treatment technology destroys toxic contaminants, reduces mobility of the
contaminants using irreversible treatment processes, and/or reduces the total
volume of contaminated media.
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4. Implementability: This criterion addresses the technical and administrative
feasibility of implementing an altemmative and the availability of services and
materials. Technical feasibility refers to the ability to construct and operate
a remedial action for the specific conditions at the site and the availability of
necessary equipment and technical specialists. Technical feasibility also
includes the future operation and maintenance, replacement and monitoring
that may be required for a remedial action. Administrative feasibility refers
to compliance with applicable rules, regulations, statutes and the ability to
obtain permits or approvals from other government agencies or offices; and the
availability of adequate capacity at permitted treatment, storage and disposal
facilities and related services.

5. Compliance with SCGs and Cleanup Goals: This criterion is used to evaluate

the extent to which each alternative may achieve the proposed cleanup goals.
The cleanup goals were developed based on SCGs promulgated by Federal and
New York State agencies.

6. Overall Protection of Human Health and the Environment: This criterion
provides an overall assessment of protection with respect to long-term and
short-term effectiveness and compliance with cleanup goals.

7. Cost: The estimated capital costs, long-term operation and maintenance costs,
and environmental monitoring costs are evaluated. A present worth analysis
is made to compare the remedial alternatives on the basis of a single dollar
amount for a base year. For the present worth analysis, assumptions are made
regarding the interest rate applicable to borrowed funds and the average
inflation rate. It was also assumed that a 30-year operational period would be
necessary for groundwater control systems and site monitoring. The
comparative cost estimates are intended to reflect actual costs with an accuracy
of +50 percent to -30 percent.

5.20 DEVELOPMENT OF SITEWIDE ALTERNATIVES

Five sitewide remedial alternatives have been assembled using the general response
actions and remedial technologies that passed the preliminary screening. Table 7
provides a summary of the five sitewide alternatives. An expanded description of
each of the sitewide alternatives is provided below.

5.21 Sitewide Alternative #1: No Action

The No Action alternative involves taking no further action to remedy the condition
of the site other than continuing to operate the existing groundwater treatment system
in the Ruby-Gordon basement and relying upon natural attenuation in other areas of
the site. Department and USEPA guidance requires that the No Action alternative be
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considered in the detailed analysis of sitewide alternatives. The No Action alternative
is considered an unacceptable alternative as the site would remain in its present
condition and human health and the environment wouid not be adequately protected.

22 Sitewj lternativ : Deep Perimeter Collection Trench/Soil and Sediment
Disposal Off-Site

A conceptual sketch for Sitewide Alternative No. 2 is provided on Figure 4. Sitewide
Alternative No. 2 includes the following remedial actions for the environmental media
in the study area:

Overburden Groundwater Actions for Alternative #2

L Install a groundwater collection trench along the north and west SOH property
boundaries to provide containment of contaminated groundwater leaving that
portion of the site. Pump from groundwater collection sumps to a
groundwater pretreatment system in a shelter building on the SOH site.
Operate for long-term groundwater control at the north and west site
boundaries.

. Install a groundwater pretreatment system in a shelter building on the SOH
site. The pretreatment system would consist of an air stripper followed by
discharge via a gravity line to the existing sanitary sewer. An off-gas
treatment system may be required for destruction of organic air emissions from
the air stripper.

° Operate groundwater extraction wells near OW-7S for initial remediation of
a portion of the contamination near the suspected source area. Pump
groundwater to the pretreatment system on the SOH site. Install a soil vapor
extraction system to enhance the performance of the remediation at the
suspected source area and to reduce the pumping time required at the
downgradient collection trench and at the suspected source area. Operate
short-term for remediation of the suspected source area.

® Pump contaminated water collected from the Ruby-Gordon basement drainage
system to the groundwater pretreatment system on the SOH site for the long-
term control of groundwater in the area south of the SOH site. Take the
existing air stripper in the Ruby-Gordon basement off-line. Upgrade and
secure the vapor barriers over the Ruby-Gordon basement sumps. Divert
surface water currently entering the basement drainage system from the Ruby-
Gordon loading dock to reduce the volume of water requiring pretreatment.

® Conduct overburden groundwater monitoring to evaluate the extent to which
the remedial action objectives are being met at the site property boundaries.
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L Construct an asphalt-lined drainage swale on Ruby-Gordon property north of
the basement to limit groundwater recharge.

Bedrock Groundwater Actions for Alternative #2

L Use institutional controls to reduce the potential for exposure to contaminated
bedrock groundwater. The remedial actions would include; disconnecting the
existing bedrock supply wells on the SOH property, implementing deed
restrictions on the SOH site, conducting periodic groundwater use surveys in
the immediate site area and conducting bedrock groundwater monitoring,

Soil and Surface Water Sediment Actions for Alternative #2

® Excavate the contaminated on-site and off-site surface soils that exceed SCGs.
Soils that are classified as hazardous waste based on TAGM 3028 are hauled
off-site for treatment and disposal at a hazardous waste disposal facility.

SOH Sump/Catch Basin Actions for Alternative #2

L Remove the sump contents that are classified as hazardous waste using a

vacuum truck. Transport off-site for treatment and disposal in a hazardous
waste disposal facility.

° Decommission waste lines leading from the SOH building to the sumps and
catch basins, if present, and/or upgrade the sumps and catch basins, as
appropriate.

5.23 Sitewide Alternative #3: Perimeter Extraction Wells/Off-Site Soil and Sediment
Disposal

A conceptual sketch of Sitewide Alternative No. 3 is provided on Figure 5. Sitewide
Alternative No. 3 includes the following remedial actions for the environmental media
in the study area:

Overburden Groundwater Actions for Alternative #3

. Install groundwater extraction wells along the north and west SOH property
boundaries to provide containment of contaminated groundwater leaving that
portion of the site. Pump groundwater from wells to a groundwater
pretreatment system in a shelter building on the SOH site. Operate for long-
term groundwater control at the north and west site boundaries.
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Install a groundwater pretreatment system in a shelter building on the SOH
site. The pretreatment system would consist of an air stripper followed by
discharge via a gravity line to the existing sanitary sewer. An off-gas
treatment system may be required for destruction of organic air emissions from
the air stripper.

Operate groundwater extraction wells near OW-78 for initial remediation of
a portion of the contamination near the suspected source area. Pump
groundwater to the pretreatment system on the SOH site. Install a soil vapor
extraction system to enhance the performance of the remediation at the
suspected source area and to reduce the pumping time required at the
downgradient extraction wells and at the suspected source area. Operate short-
term for remediation of the suspected source area.

Pump contaminated water collected from the Ruby-Gordon basement drainage
system to the groundwater pretreatment system on the SOH site for the long-
term control of groundwater quality in the area south of the SOH site. Take
the existing air stripper in the Ruby-Gordon basement off-line. Upgrade and
secure the vapor barriers over the Ruby-Gordon basement sumps. Divert
surface water currently entering the basement drainage system from the Ruby-
Gordon loading dock to reduce the volume of water requiring pretreatment.

Conduct overburden groundwater monitoring to evaluate the extent to which
the remedial action objectives are being met at the site property boundaries.

Construct an asphalt-lined drainage swale on Ruby-Gordon property north of
the basement to limit groundwater recharge.

Bedrock Groundwater Actions for Alternative #3

Use institutional controls to reduce the potential for exposure to contaminated
bedrock groundwater. The remedial actions would include; disconnecting the
existing bedrock supply wells on the SOH property, implementing deed
restrictions on the SOH site, conducting periodic groundwater use surveys in
the immediate site area and conducting bedrock groundwater monitoring.

Soil and Surface Water Sediment Actions for Alternative #3

Excavate the contaminated on-site and off-site surface soils that exceed SCGs.
Soils that are classified as hazardous waste based on TAGM 3028 are hauled
off-site for treatment and disposal at a hazardous waste disposal facility.
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SOH Sump/Catch Basin Actions for Alternative #3

Remove the sump contents that are classified as hazardous waste using a
vacuum truck. Transport off-site for treatment and disposal in a hazardous
waste disposal facility.

Decommission waste lines leading from the SOH buiiding to the sumps and
catch basins, if present, and/or upgrade the sumps and catch basins, as
appropriate.

5.24 Sitewide Alternative #4: Perimeter Extraction Wells/Off-Site Soil Sediment

Disposal

A conceptual sketch for Sitewide Alternative No. 4 is provided on Figure 6. Sitewide
Alternative No. 4 includes the following remedial actions for the environmental media
in the study area:

Overburden Groundwater Actions for Alternative #4

Install groundwater extraction wells along the north and west SOH property
boundaries to provide containment of contaminated groundwater leaving that
portion of the site. Pump groundwater from wells to a groundwater
pretreatment system in a shelter building on the SOH site. Operate for long-
term groundwater control at the north and west site boundaries.

Install a groundwater pretreatment system in a shelter building on the SOH
site. The pretreatment system would consist of an air stripper followed by
discharge via a gravity line to the existing sanitary sewer. An off-gas
treatment system may be required for destruction of organic air emissions from
the air stripper.

Operate groundwater extraction wells near OW-7S for initial remediation of
a portion of the contamination near the suspected source area. Pump
groundwater to the pretreatment system on the SOH site. Install a soil vapor
extraction system to enhance the performance of the remediation at the
suspected source area and to reduce the pumping time required at the
downgradient extraction wells and at the suspected source area. Operate for
short-term remediation of the suspected source area.

Pump contaminated water collected from the Ruby-Gordon basement drainage
system to the groundwater pretreatment system on the SOH site for the long-
term control of groundwater quality in the area south of the SOH site, Take
the existing air stripper in the Ruby-Gordon basement off-line. Upgrade and
secure the vapor barriers over the Ruby-Gordon basement sumps. Divert
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surface water currently entering the basement drainage system from the Ruby-
Gordon loading dock to reduce the volume of water requiring pretreatment.

L Conduct overburden groundwater monitoring to evaluate the extent to which
the remedial action objectives are being met at the site property boundaries.

. Construct a geomembrane cover system with a drainage swale on Ruby-
Gordon property north of the basement to limit groundwater recharge.

Bedrock Groundwater Actions for Aiternative #4

L Use institutional controls to reduce the potential for exposure to contaminated
bedrock groundwater. The remedial actions would include; disconnecting the
existing bedrock supply wells on the SOH property, implementing deed
restrictions on the SOH site, conducting periodic groundwater use surveys in
the immediate site area and conducting bedrock groundwater monitoring.

Soil and Surface Water Sediment Actions for Alternative #4

o Excavate the contaminated on-site and off-site surface soils that exceed SCGs.
Soils that are classified as hazardous waste based on TAGM 3028 are hauled
off-site for treatment and disposal at a hazardous waste disposal facility.

SOH Sump/Catch Basin Actions for Alternative #4

e Remove the sump contents that are classified as hazardous waste using a

vacuum truck. Transport off-site for treatment and disposal in a hazardous
waste disposal facility.

L Decommission waste lines leading from the SOH building to the sumps and
catch basins, if present, and/or upgrade the sumps and catch basins, as
appropriate.

5.25 Sitewide Alternative #5: Vertical Barrier Wall and Shallow Coliection Trench
with Zero Valence Iron Pretreatment/Off-Site Soil/Sediment Disposal

A conceptual sketch of Sitewide Alternative No. 5 is provided on Figure 7. Sitewide
Alternative No. 5 includes the following remedial actions for the environmental media
in the study area:

Overburden Groundwater Actions for Alternative #5

L Install a groundwater containment and collection system along the north and
west property boundartes to limit off-site migration of contaminated
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groundwater from that portion of the site. The system along the north and
west property boundaries would consist of a vertical barrier wall together with
a shallow upgradient collection trench with high permeability relief columns
beneath the trench. Collected groundwater would flow by gravity to a
subsurface groundwater pretreatment vault. Operate for long-term
groundwater control at the north and west site boundaries.

Install a groundwater pretreatment system consisting of subsurface vaults
containing iron filings to promote zero valence oxidation of chlorinated VOCs
for pretreatment of groundwater prior to discharge by gravity to the municipal
sanitary sewer.

Operate groundwater extraction wells near OW-7S for initial remediation of
a portion of the contamination near the suspected source area. Pump
groundwater to a subsurface groundwater pretreatment vault on the SOH site.
Operate short-term for remediation of the suspected source area.

Install a groundwater collection trench along a portion of the south site
boundary near the Ruby-Gordon basement. Collected groundwater would flow
by gravity to a subsurface groundwater pretreatment vault. Operate for the
long-term control of groundwater quality south of the SOH site. Continue to
operate the existing groundwater pretreatment system in the Ruby-Gordon
basement until the groundwater collection trench becomes effective. Upgrade
and secure the vapor barriers over Ruby-Gordon sumps.

Conduct overburden groundwater monitoring to evaluate the extent to which
the remedial action objectives are being met at the site property boundaries.

Construct a geomembrane cover system with a drainage swale on Ruby-
Gordon property north of the basement to limit groundwater recharge.

Bedrock Groundwater Actions for Alternative 5

Use institutional controls to reduce the potential for exposure to contaminated
bedrock groundwater. The remedial actions would include; disconnecting the
existing bedrock supply wells on the SOH property, implementing deed
restrictions on the SOH site, conducting periodic groundwater use surveys in
the immediate site area and conducting bedrock groundwater monitoring.

Soil and Surface Water Sediment Actions for Alternative #5

Excavate the contaminated on-site and off-site surface soils that exceed SCGs.
Soils that are classified as hazardous waste based on TAGM 3028 are hauled
off-site for treatment and disposal at a hazardous waste disposal facility.
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SOH Sump/Catch Basin Actions for Alternative #5

L Remove the sump contents that are classified as hazardous waste using a
vacuum truck. Transport off-site for treatment and disposal in a hazardous
waste disposal facility.

L Decommission waste lines leading from the SOH building to the sumps and
catch basins, if present, and/or upgrade the sumps and catch basins, as
appropriate.

5.30 COMPARISON OF SITEWIDE AL TERNATIVES

The sitewide alternatives are compared on the basis of the seven environmental and
cost criteria in TAGM 4030. Sitewide alternative Nos. 1 through 5 are compared in
the following sections.

5.31 Short-Term Impacts and Effectiveness

This evaluation addresses the impacts of the alternatives during the construction and
implementation phase until the remedial action objectives are met.

Alternative Nos. 3 and 4 appear to involve the least impact to the community and to
workers during construction since these alternatives result in the least amount of site
disturbance through the use of drilled wells. Alternative No. 3 appears to involve the
most impact during construction due to the relatively large amount of excavation
required and due to the need to handle and dispose of greater quantities of potentially
contaminated excavation spoils and contaminated groundwater collected during
construction dewatering. Alternative No. 5 appears to involve less impact during
construction than Alternative No. 2 and more than Alternative Nos. 3 and 4 due to
the need to handle and dispose of some potentially contaminated excavation spoils and
some contaminated groundwater collected during the installation of the shallow
collection trench.

The time required to achieve the remedial action objectives at the SOH property
boundaries appears to be comparable for Alternative Nos. 2 through 5. However,
within the SOH property boundaries, Alternative Nos. 2 through 4 are expected to
cleanup the site groundwater faster than Alternative No. 5 since Alternative Nos. 2
through 4 will induce greater hydraulic gradients on-site and promote faster flushing
of the site groundwater. However, since Alternative No. 5 involves the use of a
gravity collection system, the increased time to cleanup the groundwater within the
SOH site boundaries may not be a significant issue. Alternative No. 5 has the
additional benefit of a south side groundwater collection trench to intercept
groundwater before it reaches the Ruby-Gordon property.
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Alternative No. 1 is not considered to be effective since no action would leave the site
in its present condition and human health and the environment would not be protected.

5.32 Long-T ffectiv rmanen

This evaluation addresses the ability of the alternatives to provide long-term protection
to human health and the environment after completion of the remedial action, the
ability to effectively reduce risk imposed by untreated waste and/or residual
contamination remaining after treatment, and the long-term reliability of the remedial
action.

Alternative Nos. 2 through 5 appear to effectively reduce potential risk associated with
residual contamination or untreated waste since the groundwater is removed and
treated both on-site and off-site for the contaminants of concern and since the
contaminated soils and sediments are removed from the site.

Alternative Nos. 2 through 5 also appear to be comparable in terms of their ability to
protect human health and the environment after completion of the remedial action.
Alternative No. 1 is not expected to provide long-term protection to human health and
the environment.

3.33 Reduction of Toxicity, Mobility and Volume

This evaluation addresses the ability of the alternatives to destroy or treat toxic
contaminants, reduce the mobility of contaminants, and reduce the total volume of
contaminated media.

Alternative Nos. 2 through 5 appear to be effective in reducing the toxicity of the
contaminants in the overburden groundwater since the groundwater is subjected to on-
site pretreatment and off-site treatment by the POTW. For the hazardous soils and
sediments, Alternative Nos. 2 through 5 reduce the toxicity of hazardous materials
through treatment prior to disposal.

Alternative Nos. 2 through 3 appear to be comparable in reducing the mobility and
volume of contaminants in the overburden groundwater in that these alternatives limit
the potential for off-site migration of contaminated groundwater and reduce the
volume of contaminated overburden groundwater in the study area.

Alternative Nos. 2 through 5 appear to be comparable in reducing the mobility of
contaminants in the hazardous soils and sediments, in that the soils and sediments are
subjected to treatment prior to disposal. The volume of hazardous soils and sediments
is not reduced with these alternatives.
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Alternative No. 1 would not reduce the toxicity, mobility or volume or contaminated
media at the site.

4 1 il

This evaluation addresses the ability to construct and operate a remedial action for the
specific conditions at the site, the availability of necessary equipment and technical
specialists, future maintenance and monitoring that may be required, compliance with
applicable rules and regulations, the ability to obtain permits or approvals from other
government agencies or offices, and the availability of adequate capacity at permitted
disposal facilities.

Alternative Nos. 2 through 5 are comparable with regard to these criteria except
constructability and the amount of operation and maintenance required. Alternative
Nos. 3 and 4 appear to be easily constructable in that the amount of intrusive work
is limited through the use of drilled wells and contaminated surface soils and
sediments are excavated and hauled for disposal. Alternative Nos. 2 and 5 may be
more difficult to construct due to the depth and volume of excavation required,
possible difficulties in placing pipe and stone, and handling of potentially contaminated
soil and groundwater during excavation and construction dewatering.

With regard to operation and maintenance, Alternative No. 5 may require the least
amount of labor and expense for long-term operation and maintenance. Alternative
Nos. 2 through 4 require long-term operation of pumping systems for groundwater
extraction.

Alternative No. 1 is easily implementable in that it involves no action other than
continued operation of the existing groundwater pretreatment system in the Ruby-
Gordon basement.

3.35 Compliance with SCGs and SCG Goals

This evaluation addresses the extent to which the alternatives may achieve the
proposed cleanup SCGs for environmental media at the site. As noted, the cleanup
SCGs have been developed based on review of applicable, relevant and appropriate
requirements promulgated by State and Federal agencies.

Alternative Nos. 2 through 5 appear to be comparable with respect to ability to
achieve the proposed overburden groundwater SCG goals for the site. These
alternatives involve on-site pretreatment of overburden groundwater and off-site
treatment at the local POTW to achieve the proposed SCG goals.
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For soils and sediments, Alternative Nos. 2 through 5 appear to be comparable in
ability to achieve the proposed SCG goals in that the contaminated soils and sediments
are removed from the site.

Alternative No. 1 will not achieve the proposed SCG goals for the contaminated
overburden groundwater, or the contaminated soils and sediments at the site.

6 Pr ion of Hum h and the Environment

This evaluation provides an overall assessment of the long-term and short-term
effectiveness of the sitewide alternatives.

With respect to contaminated groundwater, Alternative Nos. 2 through 5 appear to be
comparable in overall protection of human health and the environment. These
alternatives limit the potential for off-site migration of contaminated groundwater,
reduce the volume of contaminated overburden groundwater and utilize proven
technologies to treat the contaminants of concern. Alternative No. 5 has the additional
benefit of the south side groundwater collection trench which would intercept
contaminated groundwater before it enters the Ruby-Gordon basement drainage
system.

With respect to soils and sediments, Altermative Nos. 2 through 5 appear to be
comparable in overall protection as the hazardous soils are removed and disposed at
a permitted waste facility.

Alternative No. 1 would not be protective of human health and the environment since
no action would leave the site in its present condition.

3.37 Cost

Cost estimates are presented for the purpose of comparing the sitewide remedial
alternatives. The estimates include capital costs, indirect capital costs, long-term (30-
year) operation and maintenance costs, and environmental monitoring costs. A
present worth analysis is provided to compare the remedial alternatives on the basis
of a single dollar amount for a base year of 1996, The present worth analysis is
based on an interest rate of 8 percent for borrowed funds and an average inflation rate
of 4 percent. The comparative cost estimates are intended to reflect actual costs with
an accuracy of +50 percent to -30 percent as required by TAGM 4030.

Cost estimate worksheets are provided in Appendix A for each sitewide alternative,
Attached to the worksheets are a list of assumptions made in developing the
comparative cost estimates. It should be noted that assumptions made at this stage are
based on information available at this time and engineering judgements made in
accordance with generally accepted engineering practices. It is likely that many of the
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estimated quantities and costs will vary based on the results of additional testing and
engineering work to be completed during remedial design. For example, assumptions
have been made regarding the types of treatment process equipment required,
anticipated flow rates, the number and spacing of extraction wells required, the
volume of contaminated soils to be handled, etc. As such, these estimates should be
used by the Department only for the purpose of comparing remedial alternatives to
assist in selecting a site remedy and may not be representative of final project costs.

As noted, the comparative cost estimates should be considered approximate, and the
actual construction costs may vary. The comparative costs are based on published
unit costs and information provided by vendors. As such, there is an inherent
uncertainty associated with the cost estimates. In addition, it is possible that the actual
construction costs may be different based on the availability of certain materials at the
time of construction (e.g. it is reported that additional steel mills may produce the iron
required for the zero-valence treatment).

A summary of the comparative cost estimates is as follows;

Sitewide Aliernatives Present Worth Cost
Direct Indirect Operation & Total Estimated
Capitat Capilal Maintenance Cost Cost
Cost Cost
#1 - No Action $C $10.000 $191,500 $201.500
#2 - Deep Collection Trench $940,000 $470.000 $1.576,700 $2.986,700

Source Wells/Remove Soils

#3 - Exaraction Welis $743,000 $371.500 $1.663.800 $2.778.300
Source Wells/Remove Soiis

#4 - Extraction Wells/Source $737.000 $368,500 $1.654,900 $2.760,400
Wells/Remove Soils

#5 - Barrier Wall & Shallow $1.278.000 $639,000 $861,100 $2.778.100
Collection Trench/Source
Wells/Remove Soils

58



5.40 RECOMMENDED SITEWIDE REMEDY

It is recommended that Alternative Nos. 3, 4 or 5 be considered for use as a sitewide
remedy. It appears that these alternatives may achieve the remedial action objectives
in a cost effective manner as compared to the other sitewide alternatives. Alternative
Nos. 3, 4 and 5 are described in greater detail in Section 5.0 of the report and Table
7.
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6.00 SUMMARY AND CONCLUSIONS

This report presents the results of a Feasibility Study (FS) of alternatives for the
environmental remediation of the Stuart-Olver-Holtz (SOH) site located in the Town
of Henrietta, Monroe County, New York. The purpose of the FS is to identify and
evaluate technologies that are available to remediate the portions of the site identified
in the Remedial Investigation (RI} as requiring remedial action. Technologies
appropriate for the site conditions have been developed into sitewide alternatives that
have been evaluated on the basis of their environmental benefits and comparative cost.
The information presented herein will be used by the Department to select remedial
action(s) for the site.

The results of the FS indicate that Alternative Nos. 3, 4 or 5 may be the preferred
remedy for environmental restoration of the SOH site. Each of these alternatives
involve installation of a groundwater collection system near the downgradient property
boundaries and in the vicinity of the suspected source area near the southwest corner
of the SOH building, installation of a groundwater pretreatment system, and discharge
of the pretreated water to the existing municipal sanitary sewer system. Alternative
Nos. 4 and 5 differ from Alternative No. 3 in the manner in which the drainage area
north of Ruby-Gordon is addressed. In addition, Alternative No. 5 includes a shallow
groundwater collection system immediately north of Ruby-Gordon that would provide
greater environmental benefit, Alternative Nos. 3, 4 and 5 are described in greater
detail in Table 7 and Section 5.0 of the report.

The estimated costs of Alternative Nos. 3, 4 and 5 range from $2,760,400 to
$2,986,700. These comparative cost estimates are intended to reflect actual costs with
an accuracy of 450 percent to -30 percent. The basis of the cost estimates is
presented in Section 5.37 of the report. Cost estimate worksheets and assumptions
made for the cost estimates are provided in Appendix A.

To facilitate the most cost effective design, the Department may wish to consider
proceeding forward with supplemental studies to further evaluate the effectiveness of
the zero valence iron pretreatment process if Alternative No. 5 is selected.
Consideration should also be given to completing, concurrently with remedial design,
a pump test to obtain hydraulic parameters for the design of the groundwater
collection systems, particularly in the areas near the south and west portions of the
SOH building to obtain information that could be used to improve the effectiveness
of the source area remediation system.

FANETWORKL9078- 2 FSREPORTYFS . RFT
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ARARs
ASP
cm/s

cy
Department
ETI

FS
GZA
HDPE
MCDOH
NYSDOH
0&M
OSHA
PAHs
PCBs
POTW
ppm
PRAP
RI
RI/FS
ROD
SCGs
SOH
SPDES
SVOCs
TAGM
TAMS
TCA
TCE
TCLP
USEPA
VOCs

ACRONYMS

Applicable and Relevant and Appropriate Requirements
Analytical Services Protocols
centimeters per second

cubic yards

New York State Department of Environmental Conservation

EnviroMetal Technologies, Inc.

Feasibility Study

GZA GeoEnvironmental of New York

high density polyethylene

Monroe County Department of Health

New York State Department of Health
operation and maintenance

Occupational Safety and Health Administration
polynuclear aromatic hydrocarbons
Polychlorinated biphenyls

publicly owned treatment works

parts per million

Proposed Remedial Action Plan

Remedial Investigation

Remedial Investigation/Feasibility Study
Record of Decision

State Standards, Criteria and Guidelines
Stuart-Olver-Holtz

State Pollutant Discharge Elimination System
semi-volatile organic compounds

Technical and Administrative Guidance Memorandum
TAMS Consultants, Inc.

tetrachloroethane

tetrachlorocthene

Toxicity Characteristic Leaching Procedure
United States Environmental Protection Agency
Volatile Organic Compounds
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Table Mo, 4a
Chemical Specific Standards, Crtena and Gudelines (SCGs)

Feasibility Study

Stuan-Over-Holtz

Site No 8-28-079

Henrietta, New York
Overburden Groundwater
ECG's
NYSDEC | USEPA | USEPA USEPA Heatlth Advisacies
Class 3A | MCL's | MCLG's Child/ Child/ Adult Selected SCG Goal
One Oay | Long Term | Lifebme | SCG Goal Basis of
Parameter Selected SCC Goal
Voinatie Crganics {ug)
WVirwl chionde 2 2 1] 3000 10 2 Class GA
Chlorosathanea 5 5 Class GA
Methylene chiohde 5 5 Class GA
Acetone 50 50 Class GA
1,1-Dichloroethenes 5 7 7 2000 1000 7 5 Ciass GA
1,1-Dichlorcethane 5 5 Ciass GA
1,2-Dichieroethene (total) 5 70 70| 20000 2000 100 5 Ciass GA
Chioroform 7 100 7 Class GA
1,1,1-Tachlorethane 5 200 200| 100000 40000 200 5 Class GA
Trichloroethene {TCE) -] 5 o] 5 Class GA
1,1, 2-Trichloroethane A3 5 3 €00 400 3 s Class GA
Tetrachloroethene 5 5 o} 2000 1000 5 Class GA
Semi-Volatile Organies (ugh)
Phenol 1 €000 6000 4000 1 Class GA
4-Methyl Phenol a0 50 Class GA
2-Methylphenol 50 =1s] Class GA
Isophorane 50 15000 15000 100 50 Class GA
D1 methyl Phthalate 50 50 Class GA
Di-n-butyl phthalate 50 50 Class GA
Diethyl Phthalate S0 30 Class GA
Bis{2-ethythexyl)phthalate 50 50 Class GA
‘Metals (ugh)
Alurminum 100 100 Class GA
Arsenic 25 5 25 Class GA
Barium 1000 2000 2000 2000 1000 Class GA
Cadmium 10 5 5 40 S 5 10 Class GA
Calcwm 10 10 Class GA
Chromium 50 100 100 1000 200 100 a0 Class GA
Cobalt S 5 Class GA
Copper 200 1300 200 Ciass GA
iron 300 300 ClassGA
Lead 25 0 25 Class GA
Magnesium A5000 ISO00  Class GA
Manganese 500 200 500 Class GA
Mercury 2 2 2 2 MCL's/MCLG's/USEPA Lifetime
Nickel ) 100 100 100G 500 100 109, . {MCL's/MCLG'S/USEPA Lifetime
FPotassium M. A Mo SCG Available .
Silver 50 200 200 100 £0 Class GA
Sodium 20000 20000 Class GA
Vanadium ag 3n 20 20 USEPA Lifetime
Zinc 300 8000 000 2000 ana Class GA
Gthers

Cyanide {ugh) 100 200 200 200 200 200 100 Class GA
MNotes:

1) Trus table lists those analytical parameters that were detected at a concentration exceeding chemical specific SCG's.

2) This table lists Selected SCG Geals that were denved by companng chemical specific SCG's  See text for additional detalls

3) USEPA MCLs and MCLGs apply to public water supplies

4) USEPA Health Adwsones developed to be protectve of adverse nanarcinogenic heatth effects associated with exposure of chitd for one day
and ionger tesm (approximately 7 years or 10 % of lifesbme) and lfetime exposure for adutts

OBGWARAR ALSFSTableda Page 1af 1 1417196




Table No. 4b

Chemical Specific Standards, Criteria and Guidslines (SCGs)

Feasibility Study
Stuart-Otver-Holtz
Site No. 8-28-079

Henristta, New York

Bedrock Groundwater
SCG's

NYSDEC | USEPA | USEPA USEPA Health Adwvi Selected SCG Goal

Cliass GA| MCL's | MCLG's| Child/ Child/ Adult SCG Goal | Basis of Selected
Paramster One Day [ Lohg Term | Lifetime 5CG Goa!

Volatile Orgenics (ugh
Chloromethane 5 9000 1000 3 E) Class GA
Vinyl chloride 2 2 0 3000 10 2 Class GA
Chiorosthane 5 5 Class GA
Methylene chioride 5 5 0| 10000 g Class GA
Acstone 50 S0 Class GA
Carbon disulfide S0 50 Class GA
1,1-Dichlorgethens 5 7 7 2000 1000 7 5 Class GA
1,1-Dichiorosthane 2 5 Class GA
1,2-Dichlorosthene (total) 3 70 70| 20000 2000 100 5 Class GA
1,2 Dichlcroethane 5 5 0 700 700 5 Class GA
1,1,1-Trichlorosthane 5 200 200| 100000 40000 200 5 Class GA
Trichioroethene (TCE) 5 5 L] 3 Class GA
Bonzens S s Q 200 5 Class GA .
2-Hexanone 50 50 Class GA
Tetrachloroethene 5 5 0 2000 1000 5 Class GA
Teluene 5 S Class GA
Ethyl benzene § 700 700 30000 700 5 Class GA
Xylenes (total) S| 10000 10000 40000 4000CG| 10000 5 Class GA
Semi-Volatile Organics (ug/M
2 Methyl Phenol 50 50 Ciass GA
Pheanol 1 &000 6000 4000 1 Class GA
4-Methyiphenol 50 50 Class GA
Isophorone 50 15000 15000 100 50 Class GA
Di-n-butyl phthalate 50 50 Class GA
Bis {2-ehtylhaxyl) Phthalate 50 S0 Class GA
Metals (ug/®)
Aluminum 0w 100 Class GA
Antimony 3 6 3] 15 15 3. 3 Class GA
Arsenic 25 5 22 Class G&
Barium 1000 2000 2000 2000 1000 Class GA
Cadmium 10 5 5 40 5 5 10 Class GA
Calcium MNA. No SCG Avalable
Chromium 50 100 100 1000 200 100 50 Class GA
Cobalt 5 5 Class GA
Copper 200 1300 200 Class GA,
Iren 300 300 Class GA
Lead 25 o] 25 Class GA .
Magnesium 33000 35000 Class GA
Manganese 500 200 500 Class GA
Metcury 2 2z Class GA
Nickel 100 100 1000 500 100 100 MCL's
Potassium N.A. Na SCG Avaiat
Sitver 50 200 200 100 50 Clags GA
Sadium 20000 20000 Class GA
Vanadium 80 30 20 20 Adutt Ltetims
Zinc 300 6000 3000 2000 300 Class GA
Others

Cyanide {ugh) 100 200 200 200 200 200 100 Class GA
MNotes:

1) This table lists those analytical parameters that were detected at a concentration exceeding chemical spacific SCG's.

2) This table lists selected SCG goals that were derived by comparing chemicat specific SCG's.

See text for additional details.
3) USEPA MCLs and MCLGs apply io public water supplies.
4) USEPA Health Advisories deveioped to be protective of adverse non-carcinogenic health effects associated with
exposure of child for one day and ionger term (approximataly 7 years or 10% of lifetime exposure for adults.
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Table Mo 4c

Chemical Specific Standards, Crtena and Guidelines [SCGs}

Feasibiity Study
Stuart-Ohvar-Holtz

Site No 8-28-079
Hennetta, New York

SOH Sump Sediment Samples
SCG's
NYSDEC Selected SCG Goal
TAGM USEPA USEPA NYS Agencies | 5CG Goat Basis of
Parameter 4046 HEAST PRGs Total PAH Selected SCG Goal
Volatile Crganics (Ugkg)
1,1-Dichioroethane 200| 8000000 400000 200 TAGM 4046
1,2-Dichioroethens(Total) 300 800060 1400 ann TAGM 4046
1,1,1-Trichloroethane 8OO 7000000 45000 800 TAGM 4046
Trichloroethene 700 64000 34000 700 TAGM 4045
Tetrachloroethene 1400 14000 &850 1400 TAGM 4045
Toluense 1500| 20000000 280000 1500 TAGM 4045
Chiorebenzene 1700| 2000000 300000 1700 TAGM 4046
Ethyl benzene 5500] 8000000 68000 5500 TAGM 4046
Xylene {iotal) 1200| 200000000 99000 1200 TAGM 4046
Semi-Volatie Croanics (LQMKG)
1,4-Dichlorobenzene 8500 29000 32000 8500 TAGM 40456
1,2 Dichlorobenzene ¥800 700000 230000 7900 TAGM 4045
Naphthalene 13000 300000 20000 13000 TAGM 4048
2-Metryinaphthalens 36400 36400 TAGM 4048
Dimethyl Phihalate 100000000 100000000 | USEPA PRGSs
Acenaphthylene 41000 300000 41000 TAGM 4048
Acenaphthens 50000 5000000 35000 50000 TAGM 4046
Dipenzofuran 5200 6200 TAGM 4048
Fluorene 50000 3000000 28000 50000 TAGM 4048
Phenarthrene 20000 50000  |TAGM 4048
Anthracene 50000  2G000000 1800 50000  |TAGM 4046
Carbazoke 50000 300 280000 50000 TAGM 4046
Di-n-Butylphthalate 5100 100000000 B100 TAGM 4046
Fluoranthene 50000 3000000 82000000 50000 TAGM 4046
Pyrene 20000 2000000 61000000 50000 TAGM 4046
Butylbenzylphthalate 50000 20000000| 100000000 50000 [TAGM 4046
Benzo [a) Anthracene 224 or MOL 220 9900 9900 USEFA PRG
Chrysene 400 890000 990000  |USEPA PRG
Bis {2-Ethythexyl) Phthalate 50000 50000 410000 50000 TAGM 4046/ USEPA HEAST
Di-n-Oetyl Phthalate 50000 20003000 41000000 50000 TAGM 4045
Benzo {b) Fluoranthene 1100 230 8800 8900 USEPA PRG
Benzo (k] Flucranthene 1100 220 8800 9500 USEFA FRG
Benzo (a) Pyrene 61 or MDL 60 880 990 USEPA PRG
Indeno [1,2,3-cd) Pyrene 3200 9800 8300 |USEPA PRG
Dibenz {a,h) Anthracene 14 or MDL 14 990 880 USEPA PRG
Benzolg h,i} Peryene 50000 50000 TAGM 4046
Total PAH 100000 100000 |[WYS Agencies
Metals (mg/g)
Aluminum 100000 100000 |USEPA PRG
Antimany jcli] 820 820 USEPA PRG
Arsenic 7.6 80 33 75 TAGM 4046
Bariurn 300 4000 100000 300 TAGM 4045
Cadmium 1 80 1000 1 TAGM 4046
Calcium MN.A No SCG Avalable
Chromium 10 80000 100000 10 TAGM 4046
Cabatt o 30 TAGM 4046
Copper 25 76000 25 TAGM 4046
Iren 2000 2000 TAGM 4046
Lead 500 250 500 TAGM 4045
Magnesium NA No SCG Available
Manganese 20000 200000 20000 USEPA HEAST
Mercury k] 20 §10 3 TAGM 4045
Nicke! 13 2000 41000 13 TAGM 4046
Potassium N.A No SCG Available
Selenium 2 10000 2 TAGM 4045
Siver 200 10000 10000 USEPA FRG
Sodiurn N.A No SCG Available
Vanadium 150 600 14000 150 TAGM 4046
2Zinc 20 20000 100000 20 TAGM 4048
Motes:

1) This table lists those analytical parameters that were detected at a concentration exceeding chemical specfic SCG's.
2) This table lists selected SCG goals that were derived by companng chemical specific SCGs

See text for additional details

3) TAGM 4046 = “Technical and Administratve Guidance Memarandum Deterrmmation of Sod Cieanup Obyectves
Levels", prepared by NYSDEC, January 24, 1934 For organic compounds, a TOGC of 4 percent was assumed

4) HEAST - Values denved from USEPA Health Effects Summary Table,

5} HEAST value for chrommum assumes trivalent chrormum

6} USEPA PRGs - Region IX Preiminary Remediation Goals, Apnl 1533

7) Total PAH (polynuclear aromabi hydrocarbons) SCG based on potental exposure scenanos provided by Mew York State Agencies.
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Tabie No, 4d
Chemical Spacific Standards, Crteria and Guidelines (SCGa)

Faagibility Study
Stuan-Olver-Holtz
Sim No. 8-28-079

Hennetta, New Yok

SOH Sump Water Samples
SCO%

NYSOEC | USEPA | USEPA USEPA Health Advisonas NYSOEC | USEPA | Awoc | awac Selecied S0 Gosls

ChesGA | MCL's | MCLG | Chie il Adl | CasC | AWGE | Aquic | Agquabe | 506 Gom Basrs of
Parmmein Cne Duy | Long Term | it Water Huallhy Acude Chronic Selscted 500G Gon!

Volatils Crganics (up)
1,1-Dichloroath 5 5 Clags GA
1.1, 1-Trichkyrowth 5 200 200 100000 40000 200 1.03 5 Class GA
Tolusne 5| 1000 1000 20000 2000 1000 $430Q0[ 17500 5 Chass GA
Ethyl & 5 700 700 30000 1000 700 3000 32000 5 Class GA
Kyhne {total) 5| 10000] 10000 40000 40000] 10000 5 |Class GA
Semi-Volatie Orpanics {ugh)
Phenot 1 6000 8000 4000 20800 10200 2560 1 Class GA
4-Methyiphenc S0 50  |Class GA
Pl t 50 50 |Class GA
Ar 50 50 _[Class GA
Flupranthana 50 30| 3980 50  |Class GA
Pyrana 50 50 [Class GA
Butylbmnzylphthalate 50 100 0 50 |Class GA
Benzo (3) Anthracens S0 50  [Class GA
Chrysene 50 02 0 50 |Class GA
Bis (2-Ethythexyl) Phthal 50 08 S0 [Class GA
Benza {b) FI th S0 02 2 S0 iClass GA
Benzo (K} Fluoranthene 0 02 [t} S0 [Class GA
Banzo (a) Fyrene 30 02 o 2800 50  |Class GA
Indeno (1,2 3-cd) Pyrene 50 04 ] S0 [Class GA
Benzoip.h i} Peryiene S0 50 [Class GA
-Mmtals {ugT
A i 100 100 750 87 100 |Class GA
Antimony ;] g 15 15 3 146 a8 30 146 |USEFA AWQC
Arsanic 25 50 180 0.0022 25 Cizax GA
Bari 1000 2000 2000 2000 1000 1000__|Class GA
Cadmium 10 5 5 40 5 5 302 10 130 503 10 Class GA
Calcium NA No SCG Availabi
Chromium 50 100 100 1000 200 100 824 | 170000 1700 210 50 [Class GA
Cobalt 5 ] 5 |Class GA
Copper 200 1300 =0 1000 18 12| 1300 |USEPA MCLGS
Iran 300 300 30 1000] 300 [Class GA
Lead 25 o 27 50 8.2 32 25 |Class GA
Magnesium 35000 35000 |Class GA
Manganese 500 200 50 500 |Ciass GA
Marcury 2 0,144 24| 0012 2 Class GA
Nickel 100 100 1000 500 100 345 13.4 1400 100 100 |USEPRA MCLs
Potassi N4 [No SCG Avaable
Selenium 10 50 50 1 10 20 S 10 |Class GA
Siitvar 50 200 200 100 0.1 50 o8z Q.12 50 Clg__ss GA
Sod 20000 20000 [Class GA
Thallium 2 K] ¥ 7 K] ¥ 12 1400 40] 13 |USERA AWGLC
Vanadi 80 3 20 14 . 14 |Class C
Zine 300 5000 an0a 2000 AdE S000 96 BE| 300 |Class GA
Othars
Cyanide ug/ 100 200 200 200 200 200 52 200 22 52| 100 [Class GA
Motes:
1) Tris table hsts those analytcal parameters that were detected at a co tration exceeding ch | specihie SCG's
2) This table iists selected SCG goals that wera d 1 by panng ch t specific SCG's See text for additonal detals

4) Class C Surface Water Standards as promulgated in 6 NYCRR 703
5) Class C Surfaca Watar Standards for selected matals are bazed on tha hardness of the water
For the purposes of making these calculatons, a hardness of S40 ppm was assumed
Chromium = exp [ 0.812 [ In {(ppm hardness)} + 1.581)
Copper = axp [ 0.8545 [ In (ppm harinass)] - 1.4685)
Lead = exp ( 1.2858{ In (ppm hardness)] - 4.861)
Nickel = axp { 0.76 [ In (ppm hardnass)] + 1 05)
Zine = exp [ 085 [ In (ppm hardness)) + 0.50)
B8) AWGQC = USEPA Ambient Water Quaiity Criteria for Hurnan Health, water and fish ingestion
71 Chromium is assumed to be tmalent chromium
8) Silver Class C Surface Water Standard is for wonic sitver
9) LISEPA MCLs and MCLGE apply to public water supples
10) USEPA Health Advrsories developed to be potective of adverse non-carcinogsnic haalth atfects associated with sxposure of child for one day
and longer term (approximately 7 ywars of 10 % of litabhme) and ifetime exposure for adults



Tabis No 4e
Chemical Specific Standards, Cntana and Guidelines (SCGs)

Feasbility Study

Stuan-Oher-Holiz

Site No. 8-28-079
Hennetta, New York

Surface Soils

5CGs Background
NYSDEC OW-115 OW-H5 Salnctnd SCG Goal
TAGM USEPA USEPA NYSAgencies | 20.32 | | B10 | | 5CG Gosl Basis of
Parameter 4048 HEAST PRGS Total PAH Brz95 | O | 82095 | O Selected SCC Goal
Volatile Crgenics fug/kg)
Methylens chionde 100 $3000 62000 100 TAGM 4046
Toluene 1500 20000000 280000 1500 TAGM 4045
Chicreb 1700 2000000 300000 1700 | TAGM 4045
: Sami-Valatite Drganice (ugfg)
Naphthalene 13000 300000 80000 8000¢ _|USEPA PRG
2-Methyinaphthal 35400 36400  |TAGM 4046
Acenaphthylene 41000 300000 41000 TAGM 4048
Acwnaphtrene 50000 5000000 38000 50000 | TAGM 4046
Dibenzoluran 4200 8200 TAGM 4046
Fluorne 50000 3000000 28000 50000 |TAGM 4046
Phenanthrens S0000 50000 |TAGM 4046
Anthracene 50000 20000000 800 50000 TAGM 4045
Carbazole 50000 8300 290000 260000 |USEPA PRG
Di-n-Butylphthalat 8100 100000000 B100 | TAGM 4046
|_Fluoranthens 50000 3000000| 82000000 50000 [TAGM 4045
| Pyratie 50000 2000000 81000000 50000 _{TAGM 4045
Butytbenzyiphthalate 50000 20000000 100000000 50000 | TAGM 4048
Banzo (s} Anth 224 or MDL 20 2900 9500 USEPAPRG
Chrysene 400 BO00000 9000000 |USEPA PRG
Bis {2-Ethythexyf) Phthalate 50000 50000 410000 410000 |USEPA PRG
Di-n-Octyl Phthalate S0000 2000000 41000000 41000000 |USEPA PRG
Benzo (b} Fluoranthene 1100 220 9000 8800 USEPA PRG
Benzo (k) Fluoranthene 1100 20 9900 9900 USEPA PRG
Banza (a) Pyrane &1 or MDL &0 §60 290 USEPA PRG
Indeno {1,2,3-cd) Pyrene 3200 9900 9900 USEPA PRG
Dibang {a b} Anthracene 14 or MDL 14 960 890 USEPA PRG
Benzofg h,i) Parylens §0000 50000 _ [TAGM 4046
Total PAH 100000 100000 _ |NYS Agencies
Metals (mgfky)
Aluminum 100000 5540{ * 3430, - 100000 IUSERA PRG
Anbirnany 30 §20 820 USEPA PRG
Arsenic 7.5 50 33 0.86) BJ 1.2| BJ 75 TAGM 4046
Barium 300 4000 100000 €60.8 402 B 100000 |USEPA PRG _
Baryllium 018 .15 1300 g2l B 1300 USEPA PRG
Cadmium 1 ] 1000 1000 |USEPA PRG
Caicium 80100 50100 80100 iBackground
Ci i 10 80000 100000 9.5 7.4 100000 |USEPAPRG =~ -
Cobalt 30 36| B a7l B 30 TAGM 4046
Copper 25 78000 6 B 103 J 76000  |USEPA PRG
Iron 2000 12400|_* 0020 * | 12400 _|Background
| Lead 500 250 18] s 32 s 500 TAGM 4046
Magnasium n 42300 18500 42300 |Background
Manganese 20000 200000 299 260 200000 |LISEPA PRG
Marcury 3 20 810 I TAGM 4046
HNicke!| 13 2000 41000 85 B 8.2 41000 USEPA PRG
Potassium 2560 1030| B Background
Selani 2 10000 USEPA PRG
Silver 200 10000 045 u 044] U] 10000 [USEPA PRG
Sodium | B 154 B 201 ___ {Background
YVanadium 150 800 14000 g7 B 111 14000  [USEPA PRGC
Zing pas] 20000 10000 R R 10000 |USEPA PRG
Cthars (mgfkg)
Cyanide 2000 41000 | | 41000 _|USEPA PRG
Notes,
1} This table iists those analytcal parameters that were o iata trab ding chemical specific SCi5's
2} This table Ists selected SCG goals that were d d by companng ct I ific SCG's and in the case of matals, ste background ievels
See toxt for additicnal details,
3) TAGM 4048 = "Technical and Admini: Guid ] dum' Det of Soil Cleanup Objectives Levels”, prepared by NYSDEC,

January 24, 1984 For organic compounds, a TOC of 1 percent was assumed For metals, sie surface soil background test results were not available
4] HEAST - Values derived from USEPA Health Effects Summary Table
5) HEAST value for chromium assumes tnvaient chromi
&) USEPA PRGs - Region IX Preliminary Remediation Goals, Apnl 1883
71 Total PAr (polynugi hydrocarbons) SCG based on potential expasure scenaros provided by New York State Agencies




Tabbe No. 4f
Chivrrcal Spacific Stsndards, Critena and Suidaines |SCGE)

Fausiiity Shady
Samrt-Obvee-Holtz
Sl No, 5-28-079
Harmiatta, New York
Subsurface Soils
5CGs
NYSDEC OW115 OW-5S Selected SCT Goal
TAGM USEPA USEPA NYS Agences | 26-3Z 810 | 5CGGoal Basis of
Faramets 4046 HEAST PRGs Tow pan | ez [G) sems [Q Selected SCG Goal
[ Vo Orpwrcs (ughg)
Chiorostins 1900 540000 1900 | TAGM 4046
Mefrans chicride 100 23000 62000 |USEPAPRG |
Arwione 200] 6000000 $3000000 200 TAGM 4048
1, 3D 400] 12000 120 400 TAGM 4046
1.1-Dchioroethane 200{ 8000000 00000 200 [TAGM 4046
1.2 { Totml} 300 BRA0O0 1400 1400 YSEPA PRG
| Crioroform 30 1100 1600 300 [TAGM 4046
2-Dechioroethans [ 7T 1400 100 | TAGM 4046
1 1-Trichioroethane 300|  700000C 49000 800 |TAGM 4046
Trichioroedhene 7O 54001 34000 34000 |USEPA PRG
1.2-Trichior 1 400 6900 |USEFA FRG
| Benzense 80 2400 4500 4500 {USEPA PRG
Teirachioroethens 400 400¢ 850 1400 AGM 4046
" Toluane 500| 2000 280000 1500 AGM 4046
[ Chiorobenzens TO0[ 200000 300000 1700 AGM 4046
[ Efybenzene £300| 80000 65000 5300 AGM 4046
["Xyhena (total) 700 | 000000 95000 1200 | TAGM 4045
Sami-volaiile Droanics [uphg)
Phanal 3 or WDL| 50000000 100000000 100000000 | USEPA PRG
1.4 Dichiorobenzens 8500 Z5000 32000 8500 | TAGM 4046
| Distfiipraatate 7100| _6000000G| 100000000 7100 | TAGM 4046
Pt ) 50000 50000 [TAGM 4048
Arfhracene 50000| 20000000 T00( 50000 | TAGM 4046
Carbazole 50000 2300 00K 50000 | TAGM 4048
|_Dien- Butyiprihalate: 8100 10000000C £100 _ ITAGM 4045
Frommens 50000 SZ000000 50000 |TAGM 4046
Pyrene 50000 2000000 G000 50000 |TAGM 4046
| Butybenzyphihwmie S0000|  20000000] 1 50000 |TAGM 4046
Benzo [n) Antracens 224 of MDL 220 9500 9900 |USEFA PRG
sane 400 980000 990000 |USEPA PRG
Bis (2-Ethhexyf) Prhaimta SO0 50000 490000 410000 | USEFA PRG
Di-n-Octyl Prihalate 50000] 2000060 41000000 50000 | TAGM 4046
Banzo (i} Fuorantens % 2% 2500 9900 |USEPAPRG |
Benzo (k) Foranhane [ 720 3900 9900 |USEPAPRG
| Benzo (a) Pyrene &1 or ML 60 590 990 |USEPAPRG
Indend (1,2, 3-cd) Pyrene 3200 9500 8900 |USEPAPRG
Ciberz (8.h) e T4 o WDL 14 ) %90 |USEPAPRG _
I Benzofg.b) Panjens 55000 50000 | TAGM 4046
Tomwl PAH 100000 100000 _|NYS Agencies
PCAPwskcides {mgkg)
Arocor - 1264 0 74 10 TAGM 4046
| Mt imghg)
Alararum 100000 5540 ¥ 3430 * | 100000 |USEPAPRG o
‘ 30 820 820 |USEPAPRG
Arsanic 75 80 33 12| BY 75 |TAGM 4046
Barium 300 4000 100000 02| 8 300 |TAGM 4046
Banylium 0.16 016 13 1.3 __|USEPAPRG
_Cadmum 1 85 1000
_Caicumn 50100
Chromum o 80000 100000 74
Cobeft 30 36l 8 2 ]
| Copper 75 76000 AN L[ I
on 2000 12400} ° i)
Laad 500 250 18] 5 32[ 8
| Magnesam 42300 18800
| bangenese 20000 2 295 260
| Mercury 3 20 1
[ Nickel 13 2000 410X a5/ 8 9.2
“Potassium ) 2560 1035 B
[ Selenkum 2 0005
| Sodum 10000 01 B 154| 8
| Thakum [ 160
Vanadum 750 500 14000 a7 B 1%.1
Zing pai] 20000 100000 R R
Cihars
Caride 2000 41000 41000 __|USEFA FRG
Notes:

1} This tabie ksts Those wryical parameters that were detecied at & concentraton exceeding chemical specific SCG's.

2) Tris tabe Exty salected SCG goals thal ware dertvd by comparng chamical spacic SCG'S, and in thi case of metss,
Site baciground evels,  Sea tex] for addional deblus

3) TAGM 4045 » “Techrcal and Adminsraive Guldence Mamorsndum: Determsnation of Sod Clearnup Otyscives Levels™,
prepared ry NYSDEC. January 24, 1994 For organic compounds, a TOC of 1 percent was assumed  For metals,
soll et results for samples from CW-115 and OW-0S are used as background as shown above

4] HEAST - Vales darvad from USEFA Hesllh Effects Surmmary Table

51 HEAST vaue for chroms rmvmbant
6] USEFPA PRGs - Region X Prefminary Rermadaton Goals, Aol 1993
71 Totsl PAKM (powy aromaic drocerh

SURSARAR XL 5 ST abled!
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Table No. 4h
Chemical Specific Standards, Criterta and Guidelines (SCGs)

Feasibility Study

Stuart-Olver-Holtz
Site No. 8-28-079
Henrietta, New York

Surface Water
SCG's
NYSDEC Water| AWQC | AWQC | USEPA Selected SCG Goal
Standards and | Aquatic| Aquatic | AWQC | SCG Goal Basis of Selected
Parameter Guidance Acute | Chronic | Health SCG Goal
Volatile Organics {ug/l)
Acetone 50 50 NYSDEC H{WS)
Bemi Volatile Organics {ug/)
Pentachlorophenol 0.4 0.4 Class C
Fluoranthene 3980 310 310 AWQC Health
Pyrane 50 50 NYSDEC H{WS)
Metals {ug/H)

Aluminum 100 100 Class C
Barium 1000 1000 AWQC Health
Calcium NA. No SCG Available
Chromium 5594 1700 210| 170000 5504 Class C
Cobatt 5 5 Class C
Copper 368 18 12 1000 368 Class C
Iron 300 1000 30 300 NYSDEC H(WS)
Lead 526 8.2 3.2 50 526 Cilass C
Magnesium N.A. Neo SCG Available
Manganese 300 50 300 NYSDEC H{WS)
Potassium NA No SCG Available
Silver 50 0.9z 0.12 50 50 NYSDEC H{WS)
Sodium N.A, No SCG Available
Vanadium 14 14 Class C
Zing 2530 96 B6 5000 2530 Class C
Notes:

1) This table lists those analytical parameters that were detected at a concentration exceeding

chemical specific SCG's.

2) This table lists selected SCG goals that were derived by comparing chemical specific SCG's.
See text for additional details.
3) Surface Water and Groundwater Standards and Guidance Values as promulgated in 6§ NYCRR 703 and
Division of Water Technical and Operational Guidance Series (TOGS 1.1.1) Ambient Water Quality and
Guidance Values, October 1993
4} Surface Water Standards for selected metais are based on the hardness of the water.
For the purposes of making these calcuilations, a hardness of 5300 ppm was assumed
Chromium = exp ( 0.819 [ In (ppm hardness)] + 1.561)
Copper = exp { 0.8545 [ In (ppm hardness)] - 1.465)
Lead = exp { 1.266 [ In (ppm hardness)] - 4.661)
Nickel = exp { 0.76 | In {ppm hardness)] + 1.06)
Zinc = exp ( 0.85 [ In (ppm hardness)] + 0.50}
5) NYSDEC H(WS) = New York State DEC Health Water Sources Standard (TOGS 1.1.1).
6) AWQC = USEPA Ambient Water Quality Criteria for Human Health; water and fish ingestion.
7) Chromium is assumed to be trivalent chromium.

SWARAR.XLS/FSTabledh
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Table No. 5a

Feasibility Study
Stuart-Olver-Holtz
Site No. 8-28-079

Henrietta, New York

Contaminants of Concern and SCG Goals

Overburden Groundwater
Concentration Range Number of | Number of
Minimum Maximum Selected | Samples | Samples
Parameter 8SCG Goal | Exceeding Tested
Volatiie' Organics {ugfi)
Vinyl chloride 2.7 11000 2 9 32
Methylene chioride 3.9 350 5 4 32
1,1-Dichloroethene 3.6 900 5 14 32
1,1-Dichloroethane 8.6 10000 5 18 32
1,2-Dichloroethene (total) 2.9 10000 5 13 32
1,1,1-Trichloroethane 3.1 24000 5 12 32
Trichloroethene (TCE) 1.4 140000 5 12 32
Tetrachlorcethene 3.3 8800 5 8 32
Semi-Volatile Organics {ug/l)
Phenol 8 9 1 2 17
Metals (ug/f)
Aluminum 289 14900 100 15 16
Cobalt 28 19.1 5 7 16
Lead 1.2 61.8 25 2 32
Manganese 85.4 1420 500 7 16
Nickel 15.6 169 100 2 32
Vanadium 2.6 28.2 20 1 16
Notes:

1} This tabie lists contaminants of concern for purposes of site remediation. Contaminants of concern
include parameters detected at concentrations that exceed the selected SCG goal 1n greater
than 5 percent of the samples analyzed for the medium and excluding essential human nutrients that
are present at levels slightly above background such as iron, magnesium, calcium, potassium, and
sodium. See Tabie 4 for derivation of proposed SCG goals.
2) The range of concentirations shown represents the maximum and minimum for those samples
in which the contaminant was detected and the concentration quantified after data validation.
Samples with "non-detect’ results were not considered in the range.
3} "Number of Samples Exceeding " denotes the number of samples tested that exceed the selected SCG goal.

OBGWARAR.XLS/FSTable5a Page 1 of 1 10117196



Table No. 5b
Contaminants of Concern and SCG Goals

Feasibility Study
Stuart-Olver-Holtz
Site No. 8-28-079

Henrietta, New York

Bedrock Groundwater
Concantration ﬁanga
Number of Number of
Minimum Maximum Selected Samples Samples
Parameter SCG Goal Exceading Testad
Volatile Organics (ug/)
Chioromethane 8.1 8.1 5 1 14
Vinyl chloride 8.8 110 2 4 14
Chlorgethane 21 21 5 1 14
Methylene chloride 7 5500 5 3 14
Acetone 6.5 100 50 1 14
1,1-Dichioroethene 5 250 5 2 14
1,1-Dichloroethane 1.5 5800 5 6 14
1,2-Dichloroethene (total) 3.8 9000 5 7 14
1.2 Dichloroethane 12 12 5 1 14
1.1,1-Trichloroethane 110 170 5 3 14
Trichloroethene (TCE) 15 10000 5 6 14
Tetrachloroethene 4 66 5 1 14
Toluene 1.5 8.0 5 1 14
Xylenes (total) 9 9 5 1 14
Semi-Volatile Organics (ug/l)
Phenol 10 10 1 1 8
Metals (ug/h

Aluminum 247 1400 100 7 7
Antimony 47.8 47.8 K] 1 7
Cadmium 2.7 797 10 4 14
Chromium 25 4380 50 4 14
Cobalt 21 19.4 5 2 7
Copper 4.5 708 200 4 14
lead 2.2 781 25 4 14
Manganese 428 1670 500 6 7
Nickel 195 7770 100 4 14
Vanadium 3 227 20 1 7
Zinc 20.7 4280 300 3 14
Notes:

1} This table lists contaminants of concern for purposes of site remediation. Contaminants of concern
include parameters detected at concentrations that exceed the selected SCG goal in greater
than 5 percent of the samples analyzed for the medium and exciuding essential human nutrients that
are present at levels slightly above background such as iron, magnesium, calcium, potassium, and
sodium. See Table 4 for derivation of proposed SCG goals.
2) The range of concentrations shown represents the maximum and minimum for those sampies
in which the contaminant was detected and the concentration quantified after data validation.
Samples with "non-datect’ results were not considered in the range.
3) "Number of Samples Exceeding " denotes the number of samples tested that exceed the selected SCG goal.

BRGWARAR XLS/FSTable5b Page 1 of 1 10/17/96



Table No. 5¢
Contaminants of Concem and SCG Goals

Feasibility Study
Stuart-Olver-Holtz
Site No. 8-28-079

Henrietta, New York

SOH Sump Sediment Samples
Concentration Range Number of Nurmnber of
Minimum Maximum Selected Samples Samples
Parameter SCG Goal Exceeding Tested
Volatile Organics (ug/kg)
1,1-Dichloroethane 32000 32000 200 1 2
1,2-Dichlcroethene(T otal) 17000 17000 300 1 2
1,1,1-Trichloroethane 8300 2000000 800 2 2
Trichioroethene 8900 83900 700 1 2
Tetrachioroethene 350 91000 1400 1 2
Toluene 580 110000 1500 1 2
Chlorobenzene 8600 8600 1700 1 2
Ethyl benzene 9200 8200 5500 1 2
Xylene (total) 490 45000 1200 1 2
Semi-Volatile Organics (ug/kg)
Total PAH 43680 131690 100000 1 2
Metals (mg/kg)

Arsenic 6.6 46.2 7.5 1 2
Barium 148 384 300 1 2
Cadmium 4.2 63.3 1 2 2
Chromium 165 714 10 2 2
Copper 90.8 395 25 2 2
Nickel 233 983 13 2 2
Selenium 4.4 898 2 2 2
Zinc 256 2210 20 2 2
Notes:

1} This table lists contaminants of concern for purposes of site remediation. Contaminants of concern

include parameters detected at concentrations that exceed the selected SCG goal in greater

than 5 percent of the samples analyzed for the medium and excluding essential human nutrients that
are present at levels siightly above background such as iron, magnesium, caicium, potassium, and

sodium. See Table 4 for derivation of proposed SCG goals.
2) The range of concentrations shown represents the maximum and minimum for those samples

in which the contaminant was detected and the concentration quantified after data validation.

Samples with "non-detect” results were not considered in the range.
3) "Number of Samples Exceeding" denotes the number of samples tested that exceed the selected SCG goal.

NSMARAR.XLS\F STableSca
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Table No. 5d¢
Contaminants of Concemn and SCG Goals

Feasibility Study
Stuart-Olver-Holtz
Site No. 8-28-079

Henrietta, New York

SOH Sump Water Samples
Concentration Range | Number of Number of
Minimum | Maximum | Selected Samples Samples
Parameter SCG Goal | Exceeding Tested
Volatile Organics (ug/l)
1,1-Dichloroethane 72000 72000 5 1 2
1,1.,1-Trichloroethane 7900 7800 5 1 2
Toluene 5800 5800 5 i 2
Ethyl benzene 2700 2700 5 1 2
Xylene (total) 15000 15000 5 1 2
Semi-Volatile Organics {ug/)
Phenol 360 350 1 1 2
Metals (ug/l)

Aluminum 2940 15700 100 2 2
Cadmium 34.7 4430 10 2 2
Chromium 454 4940 50 2 2
Cobalt 11.6 266 5 2 2
Copper 261 3580 1300 1 2
Lead 457 696 25 2 2
Manganese 288 7980 500 1 2
Mercury 2.4 2.4 2 1 2
Nickel 840 §6700 100 2 2
Silver 6.3 98.9 50 1 2
Thallium 20 20 13 1 2
Vanadium 3.7 102 14 1 2
Zinc 7610 63500 300 2 2
Notes:

1) This table lists contaminants of concem for purposes of site remediation. Contaminants of concern
include parameters detected at concentrations that exceed the seiected SCG goal in greater
than 5 percent of the samples analyzed for the medium and excluding essential human nutrnents that
are present at levels slightly above background such as iron, magnesium, ¢alcium, potassium, and
sodium. See Table 4 for derivation of proposed SCG goals,
2) The range of concentrations shown represents the maximum and minimum for those samples
in which the contaminant was detected and the concentration quantified after data validation.
Samples with "non-detect” results were not considered in the range.
3} "Number of Samples Exceeding” denotes the number of samples tested that exceed the selected SCG goal.

Page 1 of 1
NSMARAR XLSWSTakdeSch 1017/96



Table No. Se
Contaminants of Concermn and SCG Goals

Feasibility Study
Stuart-Olver-Holtz
Site No. 8-28-079

Henrietta, New York

Surface Soils
Concentration Range Number of | Number of
Minimum | Maximum Selected Samples Samples
Parameter SCG Goal | Exceeding Tested
Semi-Volatile Organics (ug/kg)
Total PAH 815 741500 100000 3 8
Metals (mg/kg)

Arsenic 3 72.9 7.5 2 8
Cobalt 3.2 366 30 1 8
Lead 15.8 529 500 1 8
Notes:

1) This table lists contaminants of concern for purposes of site remediation. Contaminants of concern
include parameters detected at concentrations that exceed the selected SCG goal in greater
than 5 percent of the samples analyzed for the medium and excluding essential human nutrients that
are present at levels slightly above background such as iron, magnesium, calcium, potassium, and
sodium. See Table 4 for derivation of proposed SCG goais.

2) The range of concentrations shown represents the maximum and minimum for those samples
in which the contaminant was detected and the concentration quantified after data validation.
Samples with "non-detect” results were not considered in the range.

3) "Number of Samples Exceeding” denotes the number of samples tested that exceed the selected

SCG goal.

SSARAR XLS/FSTableSe
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Table No. 5f

Contaminants of Concern and SCG Goals

Feasibility Study
Stuart-Olver-Holtz
Site No. 8-28-079

Henrietta, New York

Subsurface Soils

Concentration Range Number of Number of
Minimum Maximum Selected Samples Samples
Parameter SCG Goal Exceedin Tested
Metals (mg/kg)
Arsenic 0.48 8.8 7.5 2 34
Notes:

1) This table iists contaminants of concemn for purposes of site remediation. Contaminants of concemn

include parameters detected at concentrations that exceed the selected SCG goal in greater

than 5 percent of the samples analyzed for the medium and excluding essential human nutrients that
are present at levels slightly above background such as iron, magnesium, calcium, potassium, and

sodium. See Table 4 for derivation of proposed SCG goalis.
2) The range of concentrations shown represents the maximum and minimum for those samples
in which the contaminant was detected and the concentration quantified after data validation.

Samples with "non-detect” results were not considered in the range.
3) "Number of Samples Exceeding” denotes the number of samples tested that exceed the selected SCG goal.
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Remeadial Investigation

Table No. 5g
Contaminants of Concern and SCG Goals

Stuart-Olver-Holtz
Site No. 8-28-079

Henrietta, New Yoark

Surface Water Sediments

Concentration_ﬁange Number of Number of
Minimum Maximumn Selected Samples Samples
Parameter SCG Goal Exceedin Tested
Semi-Volatile Organics {ug/kg)
Total PAH 3707 220830 100000 1 2
Metals (mg/kg)
Zinc 442 844 270 2 2
Notes:

1) This table lists contaminants of concern for purposes of site remediation. Contaminants of concern

include parameters detected at concentrations that exceed the selected SCG goal in greater
than 5 percent of the samples analyzed for the medium and exciuding essential human nutrients that

are present at levels slightly above background such as iron, magnesium, calcium, potassium, and

sodium. See Table 4 for derivation of proposed SCG goals.
2} The range of concentrations shown represents the maximum and minimum for those samples
in which the contaminant was detected and the concentration quantified after data validation.
Samptles with "non-detect” resuits were not considered in the range.
3) "Number of Samples Exceeding” denotes the number of samples tested that exceed the selected SCG goal.
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Table No. 5h
Contaminants of Concern and SCG Goals

Feasibility Study
Stuart-Olver-Holtz
Site No. 8-28-079

Henrietta, New York

Surface Water
Concentration Range Number of | Number of
Minimum | Maximum Selected Samples Samples
Parameter SCG Goal Exceedin Tested
Semi Volatile Organics (ug/)
Pentachlorophenol 4 4 0.4 1 3
‘Metals (ug/)
Aluminum 158 997 100 3 3
Manganese 185 909 300 2 3

Notes:

1) This table lists contaminants of concem for purposes of site remediation. Contaminants of concemn
include parameters detected at concentrations that exceed the selected SCG goal in greater
than 5 percent of the samples analyzed for the medium and excluding essential human nutrients th
are present at ievels slightly above background such as iron, magnesium, caicium, potassium, and
sodium. See Table 4 for derivation of proposed SCG goals.

2) The range of concentrations shown represents the maximum and minimum for those samples
in which the contaminant was detected and the concentration quantified after data validation.
Samples with "non-detect” results were not considered in the range.

3) "Number of Samples Exceeding” denotes the number of samples tested that exceed the selected S

SWARAR XLS/FSTABLESh Page 1 of 1 10/17/96
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Tabie No. 7
Summary of Sitewide Remedial Altematives

Feasibility Study
Stuart - Olver - Holtz
Site No. 8-28-079
Henrietta, New York

Sitewide Alternative No. 1

No Action

This is an unacceptable alternative as the site would remain in its present condition. Human health and the environment would
not be adequately protected.
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Table No. 7
Summary of Sitewide Remedial Alternatives

Feasibility Study
Stuart - Olver - Holtz
Site No. 8-28-079
Henrietta, New York

Sitewide Alternative No. 2

Downgradient Deep Collection Trench with Air Stripper Pretreatment and Discharge to Municipal Sanitary Sewer,
Source Area Extraction Wells with Air Stripper Pretreatment and Discharge to Municipal Sanitary Sewer,
Off-Site Treatment and Disposal of Hazardous Site Soils and Sump Contents.

OVERBURDEN GROUNDWATER
Install a deep groundwater collection trench along north and west property boundaries to provide containment of
contaminated groundwater leaving that portion of the site. Pump from groundwater coliection sumps to a groundwater
pretreatment system on the SOH site for the long term control of groundwater quality at the north and west site boundaries.

Install a groundwater pretreatment system in a shelter building on the SOH site. The pretreatment systern would consist of an
air stripper followed by discharge via a gravity line to the existing sanitary sewer. An off-gas treatment system may be required
for destruction of organic air emissions from the air stripper.

Operate groundwater extraction wells near OW-73S for initial remediation of the contamination near the suspected

source area. Pump groundwater to the groundwater pretreatment system on the SOH site. Install a soil vapor extraction
system to enhance the performance of the remediation system at the suspected source area and to reduce the pumping time
required at the downgradient collection trench. Operate short term for remediation of the suspected source area.

Pump contaminated water collected from the Ruby-Gordon basement drainage system to a groundwater pretreatment
system on the SOH site for the long term control of groundwater quality in the area south of the SOH site. Take existing
air stripper in basement off-line. Lipgrade and secure vapor barriers over Ruby-Gordon sumps, Divert surface water
currently entering basement drainage system from Ruby-Gordon loading dock.

Conduct overburden groundwater monitoring to evaluate the extent to which the remedial action objectives are being met
at the site property boundaries.

Construct asphalt lined drainage swale on Ruby-Gordon property north of basement to limit groundwater recharge.

BEDROCK GROUNDWATER

Use institutional controls to reduce potential for exposure including; access and deed restrictions, disconnect existing
bedrock supply wells en SOH property, conduct periodic groundwater use surveys in the immediate site area and bedrock
groundwater monitoring.

SOILS AND SURFACE WATER SEDIMENTS
Excavate the contaminated on-site and off-site surface scils that exceed SCGs for off-site treatrment and disposal at a
hazardous or solid waste disposal facility, as appropriate. Backfill, regrade, and seed excavated areas.

SOH SUMP CONTENTS

Remove sump contents that exceed SCGs using a vacuum truck for off-site treatment and disposai at a hazardous waste

disposal facilty. Decommission waste lines leading from SOH building to sumps and catch basins, if present, andior
upgrade sumps/catch basins, as appropriate.
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Table No. 7
Summary of Sitewide Remedial Aiternatives

Feasibility Study
Stuart - Olver - Holtz
Site No. 8-28-079
Henrietta, New York

Sitewide Altemative No. 3

Downgradient Extraction Wells with Air Stripper Pretreatment and Discharge to Municipal Sanitary Sewer,
Scurce Area Extraction Wells with Air Stripper Pretreatment and Discharge to Municipat Sanitary Sewer,
Off-Site Traatment and Disposal of Hazardous Site Soils and Sump Contents.

OVERBURDEN GROUNDWATER

BEDROCK GROUNDWATER

SOILS AND SURFACE WATER SEDIMENTS

Install groundwater extraction wells along north and west property boundaries to provide containment of contaminated
groundwater leaving that portion of the site. Pump from wells to a groundwater pretreatment system on the SOH site for
the long term control of groundwater quality at the north and west site boundaries.

Install a groundwater pretreatment system in a sheiter building on the SOH site. The pretreatment system would consist of an
air stripper followed by discharge via a gravity line to the existing sanitary sewer. An off-gas treatment system may be required
for destruction of organic air emissions from the air stripper.

Operate groundwater extraction welis near OW-75 for initiai remediation of the contamination near the suspected

source area. Pump groundwater to the groundwater pretreatment system on the SOH site. install a soil vapor extraction
system to enhance the performance of the remediation system at the suspected source area and to reduce the pumping time
required at the downgradient collection trench. Operate short term for remediation of the suspected source area.

Pump contaminated water callected from the Ruby-Gordon basement drainage system to a groundwater pretreatment
system on the SOH site for the long term controt of groundwater quality in the area south of the SOH site. Take existing
air stripper in basement off-line. Upgrade and secure vapor barriers over Ruby-Gordon sumps. Divert surface water
currently entering hasement drainage system from Ruby-Gordon loading dock.

Conduct overburden groundwater monitering te evaluate the extent to which the remedial action objectives are being met
at the site property boundaries.

Construct asphalt lined drainage swale on Ruby-Gordon property north of basement to limit groundwater recharge.

Use institutional controls to reduce potential for exposure including; access and deed restrictions, disconnect existing
bedrock supply wells on SOH property, conduct petiodic groundwater use surveys in the immediate site area and bedrock
groundwater monitoring.

SOH SUMP CONTENTS

Excavate the contaminated on-site and off-site surface soils that exceed SCGs for off-site treatment and disposal at a
hazardous or solid waste disposal facility, as appropriate. Backfill, regrade , and seed excavated areas.

Remove sump contents that exceed SCGs using a vacuum truck for off-site treatment and disposal at a hazardous waste
disposal faciiity. Decommission waste lines leading from SOH buiiding to sumps and catch basins, if present, and/or
upgrade sumps/catch basins, as appropriate.

SITEALT.XLS
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Table No. 7
Summary of Sitewide Remedial Alternatives

Feasibility Study
Stuart - Olver - Holtz
Site No. 8-28-079
Henrietta, New York

Sitewide Alternative No. 4

Downgradient Extraction Wells with Air Stripper Pretreatment and Discharge to Municipal Sanitary Sewer,
Source Area Extraction Waells with Air Stripper Pretreatment and Discharge to Municipat Sanitary Sewer,
Off-Site Treatment and Disposal of Hazardous Site Soils and Sump Contents.

OVERBURDEN GROUNDWATER
Install groundwater axtraction wells along north and west property boundaries to provide containment of contaminated
groundwater leaving that portion of the site. Pumgp from wells to a groundwater pretreatment system on the SOH site for
the long term control of groundwater quality at the nerth and west site boundaries.

Install a groundwater pretreatment system in a shelter building on the SOH site. The pretreatment system would consist of an
air stripper followed by discharge via a gravity line to the existing sanitary sewer. An off-gas treatment system may be required
for destruction of organic air emissions from the air stripper.

Operate groundwater extraction wells near OW-78 for initial remediation of the contamination near the suspected

source area. Pump groundwater {o the groundwater pretreatment system on the SOH site. Install a soil vapor extraction
system to enhance the performance of the remediation system at the suspected source area and to reduce the purmnping time
required at the downgradient cotlection trench. Operate short term for remediation of the suspected source area,

Pump contaminated water collected from the Ruby-Gordon basement drainage system to a groundwater pretreatment
system on the SOH site for the long term control of groundwater quality in the area south of the SOH site. Take existing
air stripper in basement off-line. Upgrade and secure vapor barriers over Ruby-Gordon sumps. Divert surface water
currently entering basement drainage system from Ruby-Gordon loading dock.

Conduct overburden groundwater monitoring to evaluate the extent to which the remedial action objectives are being met
at the site property boundaries,

Construct geomembrane cover system on Ruby-Gordon property north of basement to limit groundwater recharge.

BEDROCK GROUNDWATER
Use institutional controls to reduce potential for exposure including; access and deed restrictions, disconnect existing
bedrock supply wells on SOH property, conduct periodic groundwater use surveys in the immediate site area and bedrock
groundwater monitoring.

SOILS AND SURFACE WATER SEDIMENTS
Excavate the contaminated on-site and off-site surface sails that exceed SCGs for off-site treatment at a hazardous or solid
waste disposal facility, as appropriate. Backfill, regrade and seed excavated areas.

SOH SUMP CONTENTS
Remaove sump contents that exceed SCGs using a vacuum truck for off-site treatment and disposal at a hazardous waste
disposal facility. Decommission waste lines leading from SOH building to sumps and catch basins, if present, and/or
upgrade sump/catch basins, if appropriate.
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Table No. 7
Summary of Sitewide Remedial Alternatives

Feasibility Study
Stuarn - Clver - Holtz
Site No. 8-28-079
Henrietta, New York

Sitewide Altemnative No. 5

Barrier Wall and Shallow Collection Trench with Zero Valence lron Pretreatment and Discharge to Municipal Sanitary Sewer,
Source Area Extraction Wells with Zero Valence Iron Pretreatment and Discharge to Municipal Sanitary Sewer,
Off-Site Treatment and Disposal of Hazardous Site Soils and Sump Contents.

OVERBURDEN GROUNDWATER

install a groundwater containment and collection system along the north and west property boundaries to limit off-site
migration of contaminated groundwater frofn that portion of the site. The system along the north and west property
boundaries woyid consist of a vertical barmier wall together with a shallow upgradient collection trench with high permeability
relief columns beneath the trench. Coliected groundwater would flow by gravity to a subsurface groundwater pretreatment
vault. Operate for long tern control of groundwater quality at the north and west site boundaries.

Install a groundwater pretreatment system consisting of subsurface vaults containing iron filings to promote zers valence
oxidation of chlorinated VOC's for pretreatment of groundwater prior to discharge by gravity to the municipal santary
sewer.

Operate groundwater extraction wells near OW-75 for initial remediation of the contamination near the suspected
source area. Pump groundwater to a subsurface groundwater pretreatment vaults on the SOH site. Operate short term for
remediation of the suspected source area.

Ingtall a groundwater collection trench along a portion of the south site boundary near the Ruby-Gordon basement. Collected
groundwater would flow by gravity to a subsurface groundwater pretreatment vault. Operate for the long term control of
groundwater quality south of the SOH site. Continue to operate the existing groundwater pretreatment system in the
Ruby-Gordon basernent untit the groundwater collection trench becomes effective. Upgrade and secure vaper barriers

over Ruby Gerdon sumps.

Conduct overburden groundwater monitoring to evaiuate the extent to which the remedial acfion objectives are
being met at the site property boundaries.

Construct gesmembrane cover system on Ruby-Gordon property north of basement to limit groundwater recharge.

|BEDROCK GROUNDWATER

Use institutional controls to reduce potential for exposure including; access and deed restrictions, disconnect existing
bedrock supply wells an SOH property, conduct periodic groundwater use surveys in the immediate site area and bedrock
groundwater monitoring.

SOILS AND SURFACE WATER SEDIMENTS
Excavate the contaminated on-site and off-site surface soiis that exceed SCGs for off-site treatment and disposal at a
hazardous or solid waste disposal facility, as appropriate. Backfill, regrade and seed excavation areas.

SOH SUMP CONTENTS
Remove sump contents that exceed SCGs using a vacuum truck for off-site treatment and disposal at a hazardous waste
disposal facility. Decommission waste lines leading from SCH building to sumps and catch basins, if present, and/or
upgrade sumps/catch basins, as appropriate,
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Appendix A

Cost Estimates, Site Wide Remedial Alternatives

Feasibility Study
Stuart - Olver - Holtz
Site No. 8-28-079
Henrietta, New York

Sitewide Alternative No. 1:

No Action

Activities and Work Items are summarized on the attached assumptions.

Item Capital O&M
No. Description Cost Present Worth
1 Ruby-Gordon Basement Sumps 30 $191,500
Subtotal $0 $191,500
Engineering $0
Contingency $0
Administration $10,000
TOTAL $10,000 $191,500
Net Present Worth
Capital Cost $10,000
Present worth of annual O&M Cost $191,500
TOTAL NET PRESENT WORTH = $201,500

Notes:

(1) Total Costs (Capital, Present Worth) are rounded to the nearest $1,000.

{2) Cost of money (Interest Rate) set at 8%, Inflation rate at 4%, Net Cost Rate is 4%

(3) Present Worth (P&W) of annual O&M cost = (Annual O&M Cost) *

(P/A, 4%, n years).

FANETWORKVG0782\COST-TAB.XLS Page 1

10/4/96



APPENDIX A

SITEWIDE ALTERNATIVE NO. 1
ASSUMPTIONS FOR COMPARATIVE COST ESTIMATE

No Action Alternative

The No Action alternative involves no remedial action in the study area other than continuing
to operate the existing groundwater treatment system (air stripper) in the Ruby-Gordon basement
to pretreat water collected in the basement drainage system prior to discharge to the municipal
sanitary sewer.

Costs for this alternative include an allowance of $10,000 for administration of the site by
regulatory agencies and operation and maintenance costs for the existing pretreatment system.
These costs include electrical power, monthly maintenance visits for the treatment system,
monthly sampling and analysis of effluent water samples, and sewer use fees based an on
average flow rate of 2 gpm for 30 years.

A-Alt#1-1



Appendix A

Cost Estimates, Site Wide Remedia! Alternatives

Feasibility Study
Stuart - Olver - Holtz
Site No 8-28-079
Henrietta, New York

Sitewide Alternative No. 2:

Downgradient Collection Trench with Air Stripper Pretreatment and Discharge to

Municipal Sanitary Sewer,

Source Area Extraction Wells with Air Stripper Pretreatment and Discharge to

Municipal Sanitary Sewer,
Soil vapor extraction system at the sousce area,
Ofi-Site Disposal of Hazardous Soils and Sediments.
Off-Site Treatment and Disposal of Hazardous Site Sump Contents.

Activities and Work Items are summarized on the attached assumptions.

tem Capital Q&M
No, Description Cost Present Worth
1 Coliection Trench $381,000 $398,500
2 Source Area Extraction Wells/Seil Vapor Ext. $88,000 $58,100
4 |Ex-Situ Pretreatment of Groundwater $78,000 $686,200
5 Bedrock Groundwater Institutional Controls $42 000 $368,100
B Soils and Surface Water Sediments $337,000 $62,300
7 SOH Sump/Catch Basin Contents $8.000 $000
Subtotal $940,000 $1,578,700
Engineering (25%) $235,000
Contingency {(15%) $141,000
Administration (10%) $54,000
TOTAL $1.410,000 $1,5676,700
Net Present Worth
Capital Cost 31,410,000
Present worth of annual O&M Cost  $1,576,700
TOTAL NET PRESENT WORTH =

Nates:

__ 52,086,700

(1) Total Costs {Capital, Present Worth) are rounded to the nearest $1,000.
(2) Cost of money (Interest Rate) set at 8%, Inflation rate at 4%, Net Cost Rate is 4%.

(3) Present Worth (P&W) of annual O&M cost = (Annual O&M Cost) *

(P/A, 4%, n years).

FANETWORK\180782\COST-TAB.XLS Page 1

10/4/86



APPENDIX A

SITEWIDE ALTERNATIVE NO. 2
ASSUMPTIONS FOR COMPARATIVE COST ESTIMATE

Downgradient Collection Trench

For the purposes of developing the comparative cost estimate for Sitewide Alternative No. 2,
it is assumed that an approximately 650 feet long downgradient collection trench would be
installed along the west and north property lines with an average depth of approximately 22 feet.
It is assumed that the downgradient collection trench would be installed using a combination of
open cut excavation and temporary sheeting or shoring. It was assumed that supplemental
analytical testing would be conducted on the excavated soils. The laboratory test results would
be compared with NYSDEC TAGM 3028 guidance levels. The excavated soils, if hazardous
would be transported to an a permitted hazardous waste disposal facility, and if non-hazardous,
would be hauled to a permitted solid waste facility.

Capital costs for the downgradient collection trench in the estimate include: mobilization and
demobilization of the contractor; temporary shoring and excavation for the trench; supplemental
analytical laboratory testing of 4 composite samples of the excavation spoils; off-site soil disposal
at a solid waste landfill; on-site pretreatment of water collected during the excavation dewatering
with discharge to the sanitary sewer; installation of bedding stone, perforated pipe and high
permeability stone from the top of the lower glacial till to within 3 feet of the ground surface;
soil backfill for the upper 3 feet; three manholes used as collection sumps; pipe cleanouts; three
submersible pumps; power supply and wiring for the pumps; and pressure discharge lines
leading to the pretreatment system building on the SOH site.

Operation and maintenance costs for the downgradient collection trench are based on an assumed
operation period of 30 years. Operation and maintenance costs are assumed to include electrical
power costs for the submersible pumps and submersible pump replacement approximately every
5 years. The estimate includes quarterly monitoring of the overburden groundwater for the first
5 years and semi-annual monitoring for the following 25 years. Testing would be conducted for
chlorinated VOCs and the metal contaminants of concern using six existing monitoring wells and
NYSDEC Contract Laboratory Program (CLP) analytical methods and protocols and Level A
data validation.

Ex-Situ Groundwater Pretreatment System for Discharge to Municipal Sanitary Sewer

The estimate assumes that the pretreatment system would consist of a shelter building, an
equalization/sedimentation tank, an air stripper for VOC pretreatment, a flowmeter, and a
gravity discharge line leading to an existing sanitary sewer manhole west of the site. The cost
estimate assumes that a catalytic oxidation system will be needed for treatment of off-gas from
the air stripper.
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The estimate assumes that capital costs for the pretreatment system would include a pre-design
confirmatory testing, a shelter building, the pretreatment process equipment described above,
and a gravity discharge line to the sanitary sewer.

Estimated operation and maintenance costs for the groundwater pretreatment system are based
on an assumed remediation period of approximately 30 years. These costs are assumed to
include: electrical power costs for the pretreatment system; monthly maintenance visits; to
maintain the air stripper and off-gas treatment system and to take flowmeter measurements; and
sewer use fees based on an assumed average discharge rate of approximately 3 to 4 gallons per
minute (gpm) from the three source area extraction wells for approximately 10 years, and inflow
from the downgradient collection trench and the Ruby-Gordon basement sumps assumed at an
average inflow of 16 gpm for approximately 30 years.

Source Area Extraction Wells

For the remediation of the suspected source area, the comparative cost estimate for Sitewide
Alternative No. 2 assumes that two 6-inch diameter extraction wells would be installed in the
vicinity of OW-7S and that three wells (two new wells plus OW-7S) would be used for
groundwater extraction. It is assumed that submersible pumps in the wells would pump the
groundwater via buried force lines beneath the existing pavement to an above-ground
pretreatment system inside a shelter building on the SOH site. It is assumed that a soil vapor
extraction system would be installed near the extraction wells to supplement the source area
remediation.

Capital costs for the source area extraction wells are assumed to include a pump test to obtain
hydraulic parameters for design of the extraction wells, drilling and field monitoring costs to
install the two extraction wells, three pneumatic submersible pumps and discharge lines leading
to the pretreatment building, and the soil vapor extraction system, It is assumed that the water
obtained during the short term pump test could be disposed directly into the sanitary sewer
system without pretreatment by agreement with the Monroe County Pure Waters District,

Estimated operation and maintenance costs for the source area extraction wells are based on an
assumed source area remediation period of approximately 10 years. These costs are expected
to include electrical power costs for the submersible pumps and soil vapor extraction system and
replacement of submersible pumps approximately every 5 years.

Ruby-Gordon Basement Sumps

It is assumed that the basement water collected in the Ruby-Gordon sumps would be pumped to
the pretreatment system on the SOH site for approximately 30 years for control of groundwater
quality in the area south of the SOH site. After that time, it is assumed the basement water
would be discharged to the existing storm drain system on the Ruby-Gordon property. For the
Ruby-Gordon basement sumps, the comparative cost estimate assumes that the existing
groundwater pretreatment system in the Ruby-Gordon basement would be taken off-line.
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Capita!l costs for the Ruby-Gordon basement sumps are assumed to include costs to:
decommission the existing air stripper in the Ruby-Gordon basement; install a pump and
pressure line leading to the SOH pretreatment system; upgrade and secure vapor barriers over
the three basement sumps; and install a system to divert storm water runoff from entering the
basement drainage system from outside the Ruby-Gordon loading dock area.

Operation and maintenance costs for the Ruby-Gordon basement sumps are assumed to include
electrical power for pumping of basement water to the SOH pretreatment system for 30 years.

Bedrock Groundwater

For the bedrock groundwater, capital costs for institutional controls are assumed to include
disconnecting the two existing bedrock wells at the SOH facility, and if required for adequate
monitoring, the installation of two additional bedrock monitoring wells at depths of
approximately 60 feet.

Operation and maintenance costs are assumed to include fees for services related to
implementing deed restrictions. The estimate includes sampling costs and laboratory fees for
bedrock groundwater monitoring on a quarterly basis the first 5 years and semi-annual
monitoring the following 25 years. Testing would be conducted for chlorinated VOCs and the
metal contaminants of concern using seven bedrock monitoring wells and NYSDEC CLP
laboratory analytical methods and protocols and Level A data validation.

Soils and Surface Water Sediments

For the surface soils and sediments, the following assumptions were made to provide a
comparative cost estimate. It is anticipated that additional analytical laboratory testing would
be conducted during project design, and that the additional testing would more fully characterize
the soils and sediments and clarify the regulatory status for disposal.

It is assumed that the volume of contaminated surface soils is approximately 475 cubic yards
(cy). This volume is based on an assumed depth of contaminated soil of 12 inches over the non-
paved, contaminated areas of; the western portion SOH site, the Ruby-Gordon property between
the Ruby-Gordon building and the south SOH property line, and the 50-foot wide right-of-way
owned by Dennis Petrisak west of the site from Commerce Drive south to the southwest corner
of the Ruby-Gordon property, excluding areas within the right-of-way covered by surface water
and surface water sediments. For the comparative cost estimate, it was assumed that the entire
volume of soil that would be excavated from this area would be classified as hazardous based
on NYSDEC TAGM 3028.

The volume of contaminated surface water sediments in the swale to the west of the SOH and
Ruby-Gordon properties is assumed to be approximately 400 cy. This volume is based on the
approximate limits of surface water sediments estimated from the site topographic map and an
assumed depth of 12 inches of contaminated sediments. For the comparative cost estimate, it

A-Alt#2-3



is assumed that the sediments would be classified as hazardous solid waste. Additional sampling
and laboratory analyses, as noted above, would be conducted during project design in order to
clarify the regulatory status of the surface water sediments.

It is assumed that non-hazardous on-site soils excavated from the collection trench would be
hauled to a local permitted solid waste facility within one hour drive of the site. The disposal
costs include loading, transportation and tipping fees at the landfill.

It is assumed that hazardous on-site and off-site soils would be hauled off-site for treatment and
disposal in a secure permitted hazardous waste facility. The disposal costs include loading,
transportation, treatment and disposal costs assuming the material is classified as a hazardous
waste.

Capital costs are assumed to include the excavation, loading, hauling, treatment (as applicable)
and disposal of the contaminated soils and sediments. The estimate also includes collection of
6 samples for supplemental analytical laboratory analyses, perimeter fencing from the SOH
building and along the north, west and south property lines, and a paved drainage swale just
north of the Ruby-Gordon basement. The estimate assumes that the excavated areas would be
backfilled and regraded followed by placement of about 4 inches of topsoil and seed.
Maintenance costs would include lawn care for the reseeded areas and maintenance of the paved
drainage swale.

SOH Sump/Catch Basin Contents

For SOH sump/catch basin contents, it is assumed that the contents are hazardous waste until
such time as additional data are available to characterize the materials. For the purposes of the
comparative cost estimate, it is assumed that the volume of contaminated sump/catch basin
contents on the SOH site is approximately 150 gallons of sump water and approximately 2 cy
of sediments.

The estimate assumes that these materials would be loaded into a vacuum truck and hauled off-
site for treatment and disposal as a hazardous waste at a permitted hazardous waste disposal
facility. The estimate assumes that the available analytical data and NYSDEC TAGM 3028
guidance levels would be used to confirm the required treatment/disposal requirements of these
materials,

An allowance of $2000 has been made for decommissioning of lines entering the sumps and
catch basins from the SOH facility and/or replacement of the sump/catch basin structures, if

necessary.
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Appendix A
Cost Estimates, Site VWide Remedial Atermatives

Feasibility Study
Stuart - Ohver - Holtz
Site No. 8-28-079
Henrietta, New York

Sitewide Alternative No. 3:

Downgradient Extraction Wells with Air Stripper Pretreatment and Discharge to
Municipal Sanitary Sewer,

Source Ares Extraction Wells with Air Stripper Pretreatment and Discharge to
Municipal Sanitary Sewer,

Soil vapor extraction system at the source area,

Off-Site Disposal of Hazardous Soils and Sediments.

Off-Site Treatment and Disposal of Hazardous Site Sumnp Contents.

Activiies and Work ltems are summarized on the attached assumptions.

itemn Capital 0&M
No. Description Cost Present Worth
1 Extraction wells $184,000 $485,600
2 Source Area Extraction Wells/Sail Vapor Ext. $88,000 $58,100
3 Ruby-Gorden Basernent Sumps $6,000 $2 500
4 Ex-Situ Pretreatment of Groundwater $78,000 $686,200
5 Bedrock Groundwater institutional Controls $42,000 $369.100
B Soils and Surface Water Sediments $337,000 $62,300
7 SOH Sump/Catch Basin Contents $8,000 $000
Subtotal $743,000 $1,663,800
Engineering (25%) $185,750
Contingency (15%) $111.450
IAdministration {10%) $74,300
TOTAL $1,114 500 $1.663,800
Net Present Warth

Capital Cost  $1,114 500
Present worth of annual O&M Cost  $1,663,800

TOTAL NET PRESENT WORTH = $2,778.300

Notes:
(1) Total Costs (Capital, Present Worth) are roundad to the nearest $1,000.
{2} Cost of money {Interest Rate) set at 8%, Inflation rate at 4%, Net Cost Rate is 4%
(3} Present Worth (PAW) of annual O&M cost = (Annual D&M Cast) *
(P/A, 4%, n years).

FANETWORKMB0782COST-TAB XLS Page 1 10/4/86



APPENDIX A

SITEWIDE ALTERNATIVE NO. 3
ASSUMPTIONS FOR COMPARATIVE COST ESTIMATE

w1 ient Ex ion Well

For the purposes of developing the comparative cost estimate for Sitewide Alternative No, 3,
it is assumed that the downgradient groundwater containment system would consist of a single
row of overburden extraction wells spaced approximately 50 feet on centers over a length of
approximately 650 feet near the north and west property lines. It is assumed that this would
involve installation of 12 additional overburden extraction wells and use of 3 existing monitoring
wells for groundwater extraction.

Capital costs for the downgradient extraction wells in the estimate include: mobilization and
demobilization of the drilling contractor; soil test borings for the wells; 6-inch diameter well
screens and risers with protective casings; well development; field oversight of the drilling
contractor during well installation and development; supplemental analytical laboratory testing
of 4 composite samples of the drill cuttings and development water; disposal of the drill cuttings
and development water assuming approximately half of the materials will be classified as
hazardous waste and half of the material as solid waste; 15 submersible pumps; power supply
and wiring for the pumps; and pressure discharge lines leading to the pretreatment system
building on the SOH site.

Operation and maintenance costs for the downgradient extraction wells are based on an assumed
operation period of 30 years. Operation and maintenance costs are assumed to include electrical
power costs for the submersible pumps and submersible pump replacement approximately every
5 years. The estimate includes quarterly monitoring of the overburden groundwater for the first
5 years and semi-annual monitoring the following 25 years. Testing would be conducted for
chlorinated VOCs and the metal contaminants of concern using six existing monitoring wells and
NYSDEC Contract Laboratory Program (CLP) laboratory analytical methods and protocols and
Level A data validation.

Ex-Situ Groundwater Pretreatment System for Discharge to Municipal Sanitary Sewer

The estimate assumes that the pretreatment system would consist of a shelter building, an
equalization/sedimentation tank, an air stripper for VOC pretreatment, a flowmeter, and a
gravity discharge line leading to an existing sanitary sewer manhole west of the site. The cost
estimate assumes that a catalytic oxidation system would be needed for treatment of off-gas from
the air stripper.

The estimate assumes that capital costs for the pretreatment system would include pre-design

confirmatory testing, a shelter building, the pretreatment process equipment described above,
and a gravity discharge line to the sanitary sewer.
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Estimated operation and maintenance costs for the groundwater pretreatment system are based
on an assumed remediation period of approximately 30 years. These costs are assumed to
include: electrical power costs for the pretreatment system; monthly maintenance visits to change
filters; maintain the air stripper and off-gas treatment system and to take flowmeter
measurements; and sewer use fees based on an assumed average discharge rate of approximately
3 to 4 gallons per minute (gpm) from the three source area extraction wells for approximately
10 years, and inflow from the downgradient extraction wells and the Ruby-Gordon basement
sumps assumed at an average inflow of 16 gpm for approximately 30 years.

Source Area Extraction Wells

For the remediation of the suspected source area, the comparative cost estimate for Sitewide
Alternative No. 3 assumes that two 6-inch diameter extraction wells would be installed in the
vicinity of OW-78 and that three wells (two new wells plus OW-7S) would be used for
groundwater extraction. It is assumed that submersible pumps in the wells would pump the
groundwater via buried force lines beneath the existing paved parking area to an above-ground
pretreatment system inside a shelter building on the SOH site. It is assumed that a soil vapor
extraction system would be installed near the extraction wells to supplement the source area
remediation.

Capital costs for the source area extraction wells are assumed to include a pump test to obtain
hydraulic parameters for design of the extraction wells, drilling and field menitoring costs to
install the two extraction wells, three pneumatic submersible pumps and discharge lines leading
to the pretreatment building, and the soil vapor extraction system. It is assumed that the pump
test data will be used for design of both the source area and downgradient extraction wells, It
is assumed that the water obtained during the short term pump test could be disposed directly
into the sanitary sewer without pretreatment by agreement with the Monroe County Pure Waters
District.

Estimated operation and maintenance costs for the source area extraction wells are based on an
assumed source area remediation period of approximately 10 years., These costs are expected
to include electrical power costs for the submersible pumps and soil vapor extraction system and
replacement of submersible pumps approximately every 5 years.

Ruby-Gordon Basement Sumps

It is assumed that the basement water collected in the Ruby-Gordon sumps would be pumped to
the pretreatment system on the SOH site for approximately 30 years for control of groundwater
quality in the area south of the SOH site. After that time, it is assumed the basement water
would be discharged to the existing storm drain system on the Ruby-Gordon property. For the
Ruby-Gordon basement sumps, the comparative cost estimate assumes that the existing
groundwater pretreatment system in the Ruby-Gordon basement would be taken off-line.
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Capital costs for the Ruby-Gordon basement sumps are assumed to include costs to
decommission the existing air stripper in the Ruby-Gordon basement, install a pump and
pressure line leading to the SOH pretreatment system, upgrade and secure vapor barriers over
the three basement sumps and install a system to divert storm water runoff from entering the
basement drainage system from outside the Ruby-Gordon loading dock area.

Operation and maintenance costs for the Ruby-Gordon basement sumps are assumed to include
electrical power for pumping of basement water to the SOH pretreatment system for 30 years,

Bedrock Groundwater

For the bedrock groundwater, capital costs for institutional controls are assumed to include
disconnecting the two existing bedrock wells at the SOH facility, and, if required for adequate
monitoring, the installation of two additional bedrock monitoring wells at depths of
approximately 60 feet.

Operation and maintenance costs are assumed to include fees for services related to
implementing deed restrictions. The estimate includes sampling costs and laboratory fees for
bedrock groundwater monitoring on a quarterly basis the first 5 years and semi-annually
monitoring the following 25 years. Testing would be conducted for chlorinated VOCs and the
metal contaminants of concermn using seven bedrock monitoring wells and NYSDEC CLP
laboratory analytical methods and protocols and Level A data validation.

Soils and Surface Water Sediments

For the surface soils and sediments, the following assumptions were made to provide an
approximation of cost until such time as additional data may be available to further characterize
the soils and sediments.

It is assumed that the volume of contaminated surface soils is approximately 475 cubic yards
{cy). This volume is based on an assumed depth of contaminated soil of 12 inches over the non-
paved, contaminated areas of; the SOH site, the Ruby-Gordon property between the Ruby-
Gordon building and the south SOH property line, and the 50-foot wide right-of-way owned by
Dennis Petrisak west of the site from Commerce Drive south to the southwest corner of the
Ruby-Gordon property, excluding areas within the right-of-way covered by surface water and
surface water sediments. For the comparative cost estimate, it was assumed that the volume of
hazardous surface soils would be the total volume of surface soils excavated from the site.

The volume of contaminated surface water sediments in the swale to the west of the SOH and
Ruby-Gordon properties is assumed to be approximately 400 cy. This volume is based on the
approximate limits of surface water sediments estimated from the site topographic map and an
assumed depth of 12 inches of contaminated sediments. For the comparative cost estimate, it
is assumed that the sediments would be classified as hazardous solid waste. Additional sampling
and laboratory analyses would be needed to clarify the regulatory status of the surface water
sediments.
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It is assumed that hazardous on-site and off-site soils would be hauled off-site for treatment and
disposal in a permitted hazardous waste facility, The disposal costs include loading,
transportation, treatment and disposal costs assuming the material is classified as hazardous
waste.

Capital costs are assumed to include the excavation, loading, hauling, treatment (as applicable)
and disposal of the contaminated soils and sediments. The capital costs also include collection
of 6 samples for supplemental analytical laboratory analyses, perimeter fencing from the SOH
building along the north, west and south property lines, a construction of a paved drainage swale
just north of the Ruby-Gordon basement. The estimate assumes that the excavated areas would
be backfilled and regraded followed by placement of about 4 inches of topsoil and seed.
Maintenance costs would include lawn care for the reseeded areas and maintenance of the paved
drainage swale.

OH Sump/Catch Basin Conten

For SOH sump/catch basin contents, it is assumed that the contents are hazardous waste. For
the purposes of the comparative cost estimate, it is assumed that the volume of contaminated
sump/catch basin contents on the SOH site is approximately 150 gallons of sump water and
approximately 2 cy of sediments.

The estimate assumes that these materials would be loaded into a vacuum truck and hauled off-
site for treatment and disposal as a hazardous waste in a permitted hazardous waste disposal
facility. The estimate assumes that the available analytical data and previous experience with
similar materials and NYSDEC TAGM 3028 would be used to establish the required treatment
of these materials prior to disposal.

An allowance of $2000 has been made for decommissioning of lines entering the sumps and
catch basins from the SOH facility and/or replacement of the sump/catch basin structures, if

necessary.
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Appendix A

Cost Estimates, Site Wide Remedial Aternatives

Faasgibility Stugy
Stuart - Obver - Holtz
Site No. B8-28-079
Henrietta, New Yark

Sitewide Alternative No. 4:

Downgradient Extraction Wells with Air Stripper Pretreatment and Discharge to

Municipal Sanitary Sewer,

Source Area Extraction Wells with Air Stripper Pretreatment and Discharge to

Municipal Sanitary Sewer,
Soil vapor extraction system at the source area,
Off-Site Disposal of Hazardous Soils and Sediments.

Off-Site Treatrnent and Disposal of Hazardous Site Sump Contents.

Activities and Work ltems are summarized on the attached assumptions.

Hem Capital O&M
No. Description Cost Present Worth
1 Extraction wells $184,000 $48B5,600
2 Saurce Area Exdraction Welts/Soil Vapor Ext. $88 000 358,100
3 Ruby-Gordon Basement Sumps $6,000 $2,500
4 Ex-Situ Pretreatment of Groundwater $78,000 $686,200
5 Bedrock Groundwater Instrtutional Controls $42 000 %£369.100
B Soils and Surface Water Sediments $331,000 $53,400
7 SOH Sump/Catch Basin Contents $8,000 $000
Subtotal $737,000 $1,654,900
Engineering (25%) $184,250
Contingency (15%) $110,550
Administration (10%} $73,700
TOTAL $1,105 500 $1,654,800
Net Present Worth
Capital Cost $1,105,500
Present worth of annual O&M Cost $1,654,900

TOTAL NET PRESENT WORTH =

Notes:

__$2.760,400

{1) Total Costs {Capital, Present Worth) are rounded to the nearest $1,000.
(2) Cost of money (Interest Rate} set at B%, Inflation rate at 4%, Net Cost Rate is 4%.

(3) Present Worth (P&W) of annual O&M cost = (Annual O&M Cost) *

(PIA, 4%, n years).
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APPENDIX A

SITEWIDE ALTERNATIVE NO. 4
ASSUMPTIONS FOR COMPARATIVE COST ESTIMATE

Downgradient Extraction Wells

For the purposes of developing the comparative cost estimate for Sitewide Alternative No. 4,
it is assumed that the downgradient groundwater containment system would consist of a single
row of overburden extraction wells spaced approximately 50 feet on centers over a length of
approximately 650 feet near the north and west property lines. It is assumed that this would
involve installation of 12 additional overburden extraction wells and use of 3 existing monitoring
wells for groundwater extraction.

Capital costs for the downgradient extraction wells in the estimate include: mobilization and
demobilization of the drilling contractor; soil test borings for the wells; 6-inch diameter well
screens and risers with protective casings; well development; field oversight of the drilling
contractor during well installation and development; supplemental anatytical laboratory testing
of 4 composite samples of the drill cuttings and development water; disposal of the drill cuttings
and development water assuming approximately half of the materials will be classified as
hazardous waste and approximately half of the materials as non-hazardous waste; 15 submersible
pumps, power supply and wiring for the pumps; and pressure discharge lines leading to the
pretreatment system building on the SOH site.

Operation and maintenance costs for the downgradient extraction wells are based on an assumed
operation period of 30 years. Operation and maintenance costs are assumed to include electrical
power costs for the submersible pumps and submersible pump replacement approximately every
5 years. The estimate includes quarterly monitoring of the overburden groundwater for the first
5 years and semi-annual monitoring the following 25 years. Testing would be conducted for
chlorinated VOCs and the metal contaminants of concern using six existing monitoring wells and
NYSDEC Contract Laboratory Program (CLP) laboratory analytical methods and protocols and
Level A data validation.

Ex-Situ Groundwater Pretreatment System for Discharge to Municipal Sanjtary Sewer

The estimate assumes that the pretreatment system would consist of a shelter building, an
equalization/sedimentation tank, an air stripper for VOC pretreatment, a flowmeter, and a
gravity discharge line leading to an existing sanitary sewer manhole west of the site. The cost
estimate assumes that a catalytic oxidation system would be needed for treatment of off-gas from
the air stripper.

The estimate assumes that capital costs for the pretreatment system would include pre-design

confirmatory testing, a shelter building, the pretreatment process equipment described above,
and a gravity discharge line to the sanitary sewer.
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Estimated operation and maintenance costs for the groundwater pretreatment system are based
on an assumed remediation period of approximately 30 years. These costs are assumed to
include electrical power costs for the pretreatment system, monthly maintenance visits to change
filters, maintain the air stripper and off-gas treatment system and to take flowmeter
measurements, and sewer use fees based on an assumed average discharge rate of approximately
3 to 4 gallons per minute (gpm) from the three source area extraction wells for approximately
10 years, and inflow from the downgradient extraction wells and the Ruby-Gordon basement
sumps assumed at an average inflow of 16 gpm for approximately 30 years.

Source Area Extraction Wells

For the remediation of the suspected source area, the comparative cost estimate for Sitewide
Alternative No. 4 assumes that two 6-inch diameter extraction wells would be installed in the
vicinity of OW-7S and that three wells (two new wells plus OW-7S) would be used for
groundwater extraction. It is assumed that submersible pumps in the wells would pump the
groundwater via buried force lines beneath the existing paved parking area to an above-ground
pretreatment system inside a shelter building on the SOH site. It is assumed that a soil vapor
extraction system would be installed near the extraction wells to supplement the source area
remediation.

Capital costs for the source area extraction wells are assumed to include: a pump test to obtain
hydraulic parameters for design of the extraction wells; drilling and field monitoring costs to
install the two extraction wells; three pneumatic submersible pumps and discharge lines leading
to the pretreatment building; and the soil vapor extraction system. It is assumed that the pump
test data will be used for design of both the source area and downgradient extraction wells. It
is assumed that the water obtained during the short term pump test could be disposed directly
into the sanitary sewer without pretreatment by agreement with the Monroe County Pure Waters
District.

Estimated operation and maintenance costs for the source area extraction wells are based on an
assumed source area remediation period of approximately 10 years. These costs are expected
to include electrical power costs for the submersible pumps and soil vapor extraction system and
replacement of submersible pumps approximately every 5 years.

Ruby-Gordon Basement Sumps

It is assumed that the basement water collected in the Ruby-Gordon sumps would be pumped to
the pretreatment system on the SOH site for approximately 30 years for control of groundwater
quality in the area south of the SOH site. After that time, it is assumed the basement water
would be discharged to the existing storm drain system on the Ruby-Gordon property. For the
Ruby-Gordon basement sumps, the comparative cost estimate assumes that the existing
groundwater pretreatment system in the Ruby-Gordon basement would be taken off-line.
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Capital costs for the Ruby-Gordon basement sumps are assumed to include costs to
decommission the existing air stripper in the Ruby-Gordon basement, install a pump and
pressure line leading to the SOH pretreatment system, upgrade and secure vapor barriers over
the three basement sumps and install a system to divert storm water runoff from entering the
basement drainage system from outside the Ruby-Gordon loading dock area.

Operation and maintenance costs for the Ruby-Gordon basement sumps are assumed to include
electrical power for pumping of basement water to the SOH pretreatment system for 30 years.

Bedrock Groundwater

For the bedrock groundwater, capital costs for institutional controls are assumed to include
disconnecting the two existing bedrock wells at the SOH facility, and if required for adequate
monitoring, the installation of two additional bedrock monitoring wells at depths of
approximately 60 feet.

Operation and maintenance costs are assumed to include fees for services related to
implementing deed restrictions. The estimates includes sampling costs and laboratory fees for
bedrock groundwater monitoring on a quarterly basis the first 5 years and semi-annual
monitoring the following 25 years, Testing would be conducted for chlorinated VOCs and the
metal contaminants of concern using seven bedrock monitoring wells and NYSDEC CLP
laboratory analytical methods and protocols Level A data validation.

Soils and Surface Water Sediments

For the surface soils and sediments, the following assumptions were made to provide an
approximation of cost until such time as additional data may be available to further characterize
the soils and sediments.

It is assumed that the volume of contaminated surface soils is approximately 475 cubic yards
{cy). This volume is based on an assumed depth of contaminated soil of 12 inches over the non-
paved, contaminated areas of; the western portion of the SOH site, the Ruby-Gordon property
between the Ruby-Gordon building and the south SOH property line, and the 50-foot wide right-
of-way owned by Dennis Petrisak west of the site from Commerce Drive south to the southwest
corner of the Ruby-Gordon property, excluding areas within the right-of-way covered by surface
water and surface water sediments. For the comparative cost estimate, it is assumed that the
approximate volume of hazardous surface soils would be the total volume of excavated surface
soils.

It is assumed that the Ruby-Gordon drainage swale will be covered with a multi-layer cover

system 60-mil HDPE geomembrane; non-woven geotextile; 6 inches of drainage layer soil; and
4 inches of topsoil and seed.
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The volume of contaminated surface water sediments in the swale to the west of the SOH and
Ruby-Gordon properties is assumed to be approximately 400 cy. This volume is based on the
approximate limits of surface water sediments estimated from the site topographic map and an
assumed depth of 12 inches of contaminated sediments. For the comparative cost estimate, it
is assumed that the sediments would be classified as hazardous solid waste. Additional sampling
and laboratory analyses would be needed to clarify the regulatory status of the surface water
sediments.

It is assumed that hazardous on-site and off-site soils would be hauled off-site for treatment and
disposal in a permitted hazardous waste facility. The disposal costs include loading,
transportation, treatment and disposal costs assuming the material is classified as an F-listed
hazardous waste.

Capital costs are assumed to include the excavation, loading, hauling, treatment (as applicable)
and disposal of the contaminated off-site soils and sediments. The estimate assumes that the
excavated off-site areas would be backfilled and regraded followed by placement of about 4
inches of topsoil and seed. The capital costs for on-site areas are assumed to include labor,
equipment and materials and the placement of the geomembrane cover system in the Ruby-
Gordon swale, Maintenance costs include lawn care for the reseeded areas and maintenance of
new and existing paved parking areas.

SOH Sump/Catch Basin Contents

For SOH sump/catch basin contents, it is assumed that the contents are hazardous waste. For
the purposes of the comparative cost estimate, it is assumed that the volume of contaminated
sump/catch basin contents on the SOH site is approximately 150 gallons of sump water and
approximately 2 cy of sediments.

The estimate assumes that these materials would be loaded into a vacuum truck and hauled off-
site for treatment and disposal as a hazardous waste in 2 permitted hazardous waste disposal
facility. The estimate assumes that the available analytical data and previous experience with
similar materials and NYSDEC TAGM 3028 would be used to establish the required treatment
of these materials prior to disposal.

An allowance of $2000 has been made for decommissioning of lines entering the sumps and
catch basins from the SOH facility and/or replacement of the sump/catch basin structures, if

necessary.
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Appendix A

Cost Estimates, Site Wide Remedial Alternatives

Feasibilty Study
Stuart - QOtver - Holiz
Site No. 8-28-079
Henrietta, New York

Sitewide Alternative No. 5:

Passive Coliection Trench with Zero Valence Iron Pretreatment , Discharge to

Municipal Sanitary Sewer,

Source Area Extraction Wells, Zero Valence Iron Pretreatment, Discharge to

Municipal Sanitary Sewer,

Off-Site Disposal of Hazardous Soils and Sediments.

Off-Site Treatment and Disposal of Hazardeus Site Sump Contents.

Activities and Work Items are summarized on the attached assumptions.

itemn Capital (o741
No. Description Cost Present Worth
1 Passive Collection Trench with Zero $524,000 $301,500
Valence Iron Pretfreatment
2 Source Area Extraction Wells $53,000 $34,000
3 Ruby-Gordon Basement Collection Trench $42,00C 330,700
4 In-Situ Pretreatment of Groundwater $275,000 $89,700
5 Bedrock Groundwater Institutional Controls $42,.000 $351,800
&6 Soils and Surface Water Sediments $334,000 $53,400
7 SOH SumpiCatch Basin Contents $8,000 $0C0
Subtotal $1,278,000 $861,100
Engineering (25%) $318,500
Contingency (15%) $191,700
Administration (10%) $127,800
TOTAL $1,917,000 $861,100
Net Present Worth
Capital Cost $1,917.000
Present worth of annual Q&M Cost $861,100
TOTAL NET PRESENT WORTH = $2,7768,100

Notes:

(1) Total Costs (Capital, Present Worth) are rounded to the nearest $1,000.
(2) Cost of money {Interest Rate) set at 8%, Inflation rate at 4%, Net Cost Rate is 4%.

(3) Present Worth (P&W) of annual O&M cost = (Annual O&M Cost) *

(P/A, 4%, n years).
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APPENDIX A

SITEWIDE ALTERNATIVE NO. §
ASSUMPTIONS FOR COMPARATIVE COST ESTIMATE

Shallow Barrier Wall/Collection Trench

For the purposes of developing the comparative cost estimate for Sitewide Alternative No. 5,
it is assumed that a vertical barrier wall with shallow collection trench and relief wells would
be installed along the north and west property boundaries approximately 650 feet long. It is
assumed that the barrier wall would consist of a single row of permanent sheet piles. The
shallow collection trench would be constructed using a combination of open cut excavation and
temporary shoring, and the relief wells would be 18 inch diameter borings. The relief wells
would be drilled in a row parallel to the upgradient side of the barrier wall. The shallow
collection trench would be installed over the top of the relief wells so that the wells and
collection trench are hydraulically connected. It was assumed that supplemental analytical
testing would be conducted on the soils that would be excavated. The laboratory test results
would be compared with NYSDEC TAGM 3028 guidance levels. The excavated soils, if
hazardous would be transported to an a permitted hazardous waste disposal facility, and if non-
hazardous, would be hauled to a permitted solid waste facility. For cost estimating, it was
assumed that the excavation spoils would be non-hazardous solid waste that would be hauled to
a permitted solid waste facility.

Capital costs for the barrier wall and shallow collection trench in the estimate include:
mobilization and demobilization of the contractor; installation of permanent sheet piling to an
average depth of 23 feet and at completion, cutoff 5-feet below ground surface; 18 inch diameter
borings every 10 feet to an average depth of 23 feet; temporary shoring and excavation for the
collection trench; installation of bedding stone; installation of perforated pipe; installation of high
permeability stone approximately 6 feet wide and in the lower 10 feet of the excavation with the
remainder of the trench backfilled with soil; five manholes used as cleanouts and monitoring
points; supplemental analytical laboratory testing of 4 composite samples of the excavation
spoils; off-site disposal at a solid waste landfill; and on-site pretreatment of water collected
during the excavation dewatering with discharge to the sanitary sewer.

Operation and maintenance costs include quarterly monitoring of the overburden groundwater
for the first 5 years and semi-annual monitoring for another 25 years. Testing would be
conducted for chlorinated VOCs and the metal contaminants of concern using six existing
monitoring wells and NYSDEC Contract Laboratory Program (CLP) analytical methods and
protocols and Level A data validation.

In-Situ Groundwater Pretreatment System for Discharge to Municipal Sani Sewer

The estimate assumes that the pretreatment system would consist of two subsurface vaults filled
with iron filings that will use the zero valence iron process to pretreat the groundwater prior to
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discharge to the municipal sanitary sewer. The estimate includes a treatability study, a shelter
building to house the compressor for the source area extraction wells, two underground storage
vaults to contain the iron filings, a flowmeter, and a gravity discharge line leading to an existing
manhole for the sanitary sewer system to the west of the site and license fees for the zero
valence iron treatment technology.

Estimated operation and maintenance costs for the groundwater pretreatment system are based
on an assumed operation period of 30 years. These costs are assumed to inciude rejuvenation
of the iron every 5 years, and sewer fees based on the assumed average discharge rate of
approximately 3 to 4 gallons per minute (gpm) from the three source area extraction wells and
approximately 8 gpm from the downgradient collection system.

Source Area Extraction Wells

For the remediation of the suspected source area, the comparative cost estimate for Sitewide
Alternative No. § assumes that two 6-inch diameter extraction wells would be installed in the
vicinity of OW-7S and that three wells (two new wells plus OW-7S) would be used for
groundwater extraction. It is assumed that submersible pumps in the wells would pump the
groundwater via buried force lines beneath the existing paved parking area to an underground
pretreatment vault filled with iron filings that use the zero valence iron process for pretreatment
followed by discharge to the municipal sanitary sewer.

Capital costs for the source area extraction wells are assumed to include a pump test to obtain
hydraulic parameters for design of the extraction wells, drilling and field monitoring costs to
install two new extraction wells, three pneumatic submersible pumps and discharge lines leading
to the zero valence iron pretreatment vaults. It is assumed that the water obtained during the
short term pump test could be disposed directly into the sanitary sewer without pretreatment by
agreement with the Monroe County Pure Waters District.

Estimated operation and maintenance costs for the source area extraction wells are based on an
assumed source area remediation period of approximately 10 years. These costs are expected
to include electrical power costs for the submersible pumps and submersible pump replacement
approximately every 5 years.

Ruby-Gordon Basement Sumps

For the purposes of developing the comparative cost estimate, it is assumed that a collection
trench be installed along the south property boundary approximately 200 feet long and to a depth
approximately 3 to 4 feet below the existing basement slab elevation. It is assumed this
collection system will differ from the collection system along the north and west property
boundaries in that it will not contain a barrier wall and relief columns. It is assumed that the
collection trench would be constructed using a combination of open cut excavation and
temporary shoring. It was assumed that supplemental analytical testing would be conducted on
the soils that would be excavated. The laboratory test results would be compared with NYSDEC
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TAGM 3028 guidance levels. The excavated soils, if hazardous would be transported to an a
permitted hazardous waste disposal facility, and if non-hazardous, would be hauled to a
permitted solid waste facility. For cost estimating, it was assumed that the excavation spoils
would be non-hazardous solid waste that would be hauled to a permitted solid waste facility.

Capital costs for the Ruby-Gordon collection trench in the estimate include mobilization and
demobilization of the contractor, temporary shoring and excavation for the collection trench,
installation of bedding stone, installation of perforated pipe, installation of high permeability
stone approximately 4 feet wide and in the lower 10 feet of the excavation, backfill of the
remainder of the trench with soil, one manhole used as a cleanout, analytical laboratory testing
of 1 composite sample of the excavation spoils, off-site disposal of excavated soils at a solid
waste landfill, and installation of a system to divert stormwater runoff from entering the
basement drainage system from outside the Ruby-Gordon loading dock area.

It is assumed that the groundwater collected in the Ruby Gordon basement sumps will continue
to be pretreated using the existing Ruby Gordon treatment system until the collection system
becomes effective (assumed to be approximately 3 years). After that time, it is assumed the
basement water would be discharged to the existing storm drain system on the Ruby-Gordon
property. For the Ruby-Gordon basement sumps, the comparative cost estimate assumes the
installation of vapor barriers over the existing sumps.

Operation and maintenance costs for the Ruby-Gordon basement sumps include operation and
maintenance costs for the existing pretreatment system for approximately 3 years. These costs
include electrical power, monthly maintenance visits for the treatment system, monthly sampling
and analysis of effluent water samples, and sewer use fees based on an average flow rate of 2
gpm for 3 years.

Bedrock Groundwater

For the bedrock groundwater, capital costs for institutional controls are assumed to include
disconnecting the two existing bedrock wells at the SOH facility, and if required for adequate
monitoring, the installation of two additional bedrock monitoring wells at depths of
approximately 60 feet.

Operation and maintenance costs are assumed to include fees for services related to
implementing deed restrictions. The estimate includes sampling costs and laboratory fees for
bedrock groundwater monitoring on a quarterly basis the first 5 years and semi-annually the
following 25 years. Testing would be conducted for chlorinated VOCs and the metal
contaminants of concern using seven bedrock monitoring wells and NYSDEC CLP laboratory
analytical methods and protocols and Level A data validation.
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oils and Water iment

For the surface soils and sediments, the following assumptions were made to provide a rough
approximation of cost until such time as additional data are available to characterize the soils and
sediments,

It is assumed that the volume of contaminated surface soils 1s approximately 475 cubic yards
(cy). This volume is based on an assumed depth of contaminated soil of 12 inches over the non-
paved, contaminated areas of; the western portion of the SOH site, the Ruby-Gordon property
between the Ruby-Gordon building and the south SOH property line, and the 50-foot wide right-
of-way owned by Dennis Petrisak west of the site from Commerce Drive south to the southwest
corner of the Ruby-Gordon property, excluding areas within the right-of-way covered by surface
water and surface water sediments. For the comparative cost estimate, it is assumed that the
approximate volume of hazardous surface soils is the total volume of excavated surface soils.

The volume of contaminated surface water sediments in the swale to the west of the SOH and
Ruby-Gordon properties is assumed to be approximately 400 cy. This volume is based on the
approximate limits of surface water sediments estimated from the site topographic map and an
assumed depth of 12 inches of contaminated sediments. For the comparative cost estimate, it
is assumed that the sediments would be classified as hazardous solid waste. Additional sampling
and laboratory analyses may be needed to clarify the regulatory status of the surface water
sediments.

It is assumed that hazardous on-site and off-site sotls would be hauled off-site for treatment and
disposal in a secure permitted hazardous waste facility. The disposal costs include loading,
transportation, treatment and disposal costs assuming the material is classified as a hazardous
waste.

It is assumed that non-hazardous excavation soils and sediments would be hauled to a permitted
solid waste facility within one hour drive of the site. The disposal costs include loading,
transportation and tipping fees at the landfiil.

It is assumed that the Ruby-Gordon swale area will be covered with a multi-layer system
including 60-mil HDPE geomembrane; non-woven geotextile; 6 inches of drainage layer soil;
and 4 inches of topsoil and seed.

Capital costs are assumed to include the excavation, loading, hauling, treatment (as applicable)
and disposal of the contaminated off-site soils and sediments. The estimate assumes that the
excavated off-site areas would be backfilled and regraded followed by placement of about 4
inches of topsoil and seed. The capital costs for on-site areas are assumed to include labor,
equipment and materials for placement of the drainage swale geomembrane cover system.
Maintenance costs include lawn care for the reseeded areas and maintenance of new and existing
paved parking areas.
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H Sump/Catch Basin Conten

For SOH sump/catch basin contents, it is assumed that the contents are hazardous waste until
such time as additional data are available to characterize the materials. For the purposes of the
comparative cost estimate, it is assumed that the volume of contaminated sump/catch basin
contents on the SOH site is approximately 150 gallons of sump water and approximately 2 cy
of sediments.

The estimate assumes that these materials would be loaded into a vacuum truck and hauled off-
site for treatment and disposal as a hazardous waste in a permitted hazardous waste disposal
facility. The estimate assumes that the available analytical data and previous experience with
similar materials and NYSDEC TAGM 3028 would be used to establish the required treatment
of these materials prior to disposal.

An allowance of $2000 has been made for decommissioning of lines entering the sumps and
catch basins from the SOH facility and/or replacement of the sump/catch basin structures, if

necessary.
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