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EXECUTIVE SUMMARY

The Chem-Trol site is about 17.5 acres in size and is located on Lake Avenue in the Town
of Hamburg, New York. The South Branch of Smokes Creek passes through the western
portion of the site and a tributary to the creek flows through the northern part of the site.

The Chem-Trol site was operated as a waste treatment and transfer facility between 1970
and 1972 when operations were moved to another location. Activities at the site resulted
in soils contamination. As such soils were removed from the site in 1977 and a cover was
placed over the area.

More recently, a remedial investigation was completed to assess the effect of the site on
groundwater, surface water, surface water sediments, floodplain sediments adjacent to the
creek and site soils. Testing done on samples collected during these studies indicated the
presence of soil and on-site tributary sediments containing chemicals related to the past
site activities.

Groundwater below the site contained chemicals that appear to have leached from the
soils. Additionally, a non-aqueous phase liquid (NAPL) was observed in one of the wells
at the site. Experience has shown that it is difficult to remove NAPL from the ground and
that it serves as a persistent source of chemicals to the groundwater.

Potential human health risks were identified based upon the test data for the following
conditions:

o Leaching of substances from site soils to groundwater,

o Direct contact with PCBs in surface water sediments in the on-site tributary,

e Direct contact and leaching to groundwater of PAHs in one floodplain sample
and pesticides in another, and

o Ingestion of groundwater.

Compounds detected in the floodplain samples at concentrations above the remedial action
objectives generally include PAH's in one sample, pesticides in the NYSDEC split of a
second sample and several metals. These substances are likely to be attributable to the fill
placed in this area during rerouting of the South Branch of Smokes Creek or analytical
testing anomalies (in the case of the pesticides in the NYSDEC split sample). It is not
believed that the compounds detected in these two samples are indicative of widespread
impact throughout the floodplain area since similar concentrations of these substances
were not detected in the other floodplain sediment samples. The chemicals detected in the
floodplain sediments were dissimilar to the soils in the source areas. The most prevalent
compounds detected in the site soils were VOCs while the floodplain sediments contained
primarily PAHs. This is further indication that the chemicals in the floodplain sediment
samples are attributable to the fill.
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Presently there is not sufficient data to indicate a need for remediating the floodplain
sediments. Rather, additional sampling aimed at confirming the presence and limits of
affected materials is included in each remedial alternative discussed below. Pending the
results of this analysis, the floodplain sediments may be left in place or addressed along
with the other affected sediments and site soils.

The following alternatives were evaluated in detail to address the identified risks. [Please
refer to the text of the report for a discussion of the alternatives screened out prior to the
detailed analysis.]

ALTERNATIVE 1

This alternative is included as a basis of comparison for the other alternatives as required
by New York State Department of Environmental Conservation and the Comprehensive
Environmental Response, Compensation and Liability Act. This altemative does not
include any active remedial work at the site. Periodic monitoring of surface water
sediments, floodplain sediments and groundwater would be implemented as part of the
alternative to assess changes in site conditions.

ALTERNATIVE 2

This alternative includes "hot spot" soils and on-site tributary sediment removal, deed
restrictions, a fence to prevent contact with materials at the site, and monitoring to
evaluate if migration of the substances in the groundwater and surface sediments is
occurring from their present location. This alternative would remove the most affected and
accessible material from the site and eliminate contact with the remaining affected media.
The ephanced groundwater monitoring includes studies to determine the extent of affected
groundwater downgradient of the site.

ALTERNATIVE 5§

In this alternative, in addition to the remedial technologies listed in Altemative 2, a
groundwater capture/ ex-situ treatment system would be installed. This is considered a
traditional approach to remediating sites similar to Chem-Trol.

Experience with groundwater extraction at similar sites has indicated a lack of
effectiveness in attaining complete site restoration. A recent study by the National
Research Council in 1994 stated that groundwater pumping and treatment systems have
not met the cleanup goals at any of the 42 sites contaminated with dense non-aqueous
phase liquid. Groundwater pump and treat systems often act primarily as hydraulic
containment systems limiting the mobility of the affected groundwater.
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This alternative includes a trench drain as the means of extracting groundwater. Two
methods of trench drain construction were considered, open cut trenching and directional
drilling. The trench drain could be supplemented with extraction wells if it is found
necessary to collect water from deeper in the bedrock.

The extracted groundwater would be tfeated on-site prior to discharge either to the South
Branch of Smokes Creek or to the Erie County Sewer District No. 3 publicly owned
treatment works (POTW).

ALTERNATIVE 6

Alternative 6 includes the components of Alternative 5 as well as upgrading the existing
cap over the site soils to a minimum thickness of 1.5 feet of soil and 0.5 feet of topsoil.

ALTERNATIVE 7

This alternative includes the components of Alternative 6 along with soil vapor extraction
to remove VOCs from the site soils.

A comparative analysis of the alternatives was completed utilizing New York State
Department of Environmental Conservation/ United States Environmental Protection
Agency evaluation criteria. This analysis indicates that Alternative 7 provides the best
balance of the evaluation criteria. Alternative 1 is unacceptable because it is not protective
of human health and the environment. Altemnatives 2, 5, and 6 rank below Alternative 7 in
short term effectiveness, long term effectiveness and reduction in toxicity, mobility and
volume through treatment. Alternatives 2, 5, 6, and 7 have a similar degree of
implementability . The costs for the altematives ranged from $1,045,386 for Alternative 1
to $9,504,267 for Alternative 7.
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GLOSSARY

Definitions of Significant Elements and Terms of the Remedial Program

NOTE: The first eight definitions represent major elements of the remedial process. They
are presented in the order in which they occur, rather than in alphabetical order, to provide
a context to aid in their definition.

Site placed on Registry of Inactive Hazardous Waste Sites - Each inactive site known or
suspected of containing hazardous waste must be included in the Registry. Therefore, all
sites which state or county environmental or public health agencies identify as known or
suspected to have received hazardous waste should be listed in the Registry as they are
identified. Whenever possible, the NYSDEC carries out an initial evaluation at the site
before listing.

Phase I Site Investigation - Preliminary characterization of hazardous substances present
at a site; estimates pathways by which pollutants might be migrating away from the
original site of disposal; identifies population or resources which might be affected by
pollutants from a site; observes how the disposal area was used or operated; and gathers
information regarding who might be responsible for wastes at a site. Involves a search of
records from all agencies known to be involved with a site, interviews with site owners,
employees and local residents to gather pertinent information about a site. Information
gathered is summarized in a Phase I report.

After a Phase I investigation, NYSDEC may choose to initiate an emergency response; to
nominate the site for the National Priorities List; or, where additional information is
needed to determine site significance, to conduct further (Phase IT) investigation.

Phase II Site Investigation - Ordered by NYSDEC when additional information is still
needed after completion of Phase I to properly classify the site. A Phase II investigation is
not sufficiently detailed to determine the full extent of the contamination, to evaluate
remedial alternatives or to prepare a conceptual design for construction. Information
gathered is summarized in a Phase II report and is used to arrive at a final hazard ranking
score and to classify the site.

Remedial Investigation (RI) - A process to determine the nature and extent of
contamination by collecting data and analyzing the site. It includes sampling and
monitoring, as necessary, and includes the gathering of sufficient information to determine
the necessity for, and proposed extent of, remedial program for the site.

Feasibility Study (FS) - A process for developing, evaluating and selecting remedial
actions, using data gathered during the RI to: define the objects of the remedial program




for the site and broadly develop remedial action alternatives and perform a detailed
analysis of a limited number of alternatives which remain after the mitial screening stage.

Remedial Design (RD) - Once a remedial action has been selected, technical drawings and
specifications for remedial construction at a site are developed, as is specified in the final
RI/FS report. Design documents are used to bid and construct the chosen remedial
actions. Remedial design is prepared by consulting engineers with experience in inactive
hazardous waste disposal site remedial actions.

Construction - NYSDEC selects contractors and supervises construction work to carry
out the designed remedial alternative. Construction may be as straight forward as
excavation of contaminated soil with disposal at a permitted hazardous waste facility. On
the other hand, it may involve drum sampling and identification, complete encapsulation,
leachate collection, storage and treatment, groundwater management, or other
technologies. Construction costs may vary from several thousand dollars to many millions
of dollars, depending on the size of the site, the soil, groundwater and other conditions,
and the nature of the wastes.

Monitoring/Maintenance- Denotes post-closure activities to insure continued effectiveness
of the remedial actions. Typical monitoring/maintenance activities include quarterly
inspection by an engineering technician; measurement of level of water in monitoring
wells; or collection of groundwater and surface water samples and analysis for factors
showing the condition of water, presence of toxic substances, or other indicators of
possible pollution from the site. Monitoring/maintenance may be required indefinitely at
many sites.

Consent Order - A legal and enforceable negotiated agreement between the NYSDEC and
responsible parties where responsible parties agree to undertake investigation and cleanup
or pay for the costs of investigation and cleanup work at a site and a schedule for
implementation.

Contract - A legal document signed by a contractor and the NYSDEC to carry out
specific site remediation activities.

Contractor - A person or firm hired to furnish materials or perform services, especially n
construction projects.

Delisting - Removal of a site from the State Registry based on study which shows the site
does not contain hazardous wastes.

Potentially Responsible Party (PRP) Lead Site - An inactive hazardous waste site at which
those legally liable for the site have accepted responsibility for investigating problems at
the site, and for developing and implementing the site's remedial program. PRPs include:
those who own the site during the time wastes were placed, current owners, past and




present operators of the site and those who generated the wastes placed at the site.
Remedial programs developed and implemented by PRPs generally result from an
enforcement action taken by the State and the costs of remedial program are generally
borne by the PRP.

Ranking System - The United States Environmental Protection Agency uses a hazard
ranking system (HRS) to assign numerical scores to each inactive hazardous waste site.
The scores represent the relative risk or danger from the site.

Responsible Parties - Individuals, companies (e.g. site owners, operators, transporters or
generators of hazardous waste) responsible for or contributing to the contamination
problems at a hazardous waste site. PRP is a potentially responsible party.

Site Classification - The NYSDEC assigns sites to classifications established by state law,
as follows:

e Classification 1 - A site causing or presenting an imminent danger of causing
irreversible or irreparable damage to the public health or environment -- immediate action
required.

o Classification 2 - A site posing a significant threat to the public health or
environment -- action required.

» Classification 2a - A temporary classification for a site known or suspected to
contain hazardous waste. Most likely the site will require a Phase I and Phase II
investigation to obtain more information. Based on the results, the site then would be
reclassified or removed from the state Registry if found not to contain hazardous wastes.

e Classification 3 - A site which has hazardous waste confirmed, but not a
significant threat to the public health or environment -- action may be deferred.

e Classification 4 - A site which has been properly closed -- requires continued
management.

e Classification 5 - A site which has been properly closed, with no evidence of
present or potential adverse impact -- no further action required.

State-Lead Site - An inactive hazardous waste site at which the NYSDEC has
responsibility for investigating problems at the site and for developing and implementing
the site's remedial program. The NYSDEC uses money available from the State
Superfund and the Environmental Quality Bond Act of 1986 to pay for these activities.
The NYSDEC has direct control and responsibility for the remedial program.



Common Acronyms
ARAR - Applicable or relevant and appropriate requirement.

ATSDR - Agency for Toxic Substances and Disease Registry: A branch of the Centers
for Disease Control that is responsible for preparing health assessments at sites.

CAA - Clean Air Act

CERCIA - Comprehensive Environmental Response, Compensation, and Liability Act of
1980, also known as Superfund: Amended in 1986 by the Superfund Amendments and
Reauthorization Act (SARA).

CLP - Contract Laboratory Program

CWA - Clean Water Act

DNAPL - Dense non-aqueous phase liquids

DQO - Data quality objectives: Statements that specify the data needed to support
decisions regarding remedial response activities.

HSP - Health and safety plan

HOC - Hydrophobic Organic Compounds

IRIS - Integrated Risk Information System

LNAPL - Light non-aqueous phase liquids

MCL - Maximum contaminant level: Established under the Safe Drinking Water Act.

MCLG - Maximum contaminant level goal: Established under the Safe Drinking Water
Act.

NAAQS - National Ambient Air Quality Standards

NCP - National Oil and Hazardous Substances Contingency Plan
NEPA - National Environmental Policy Act

NIOSH - National Institute for Occupational Safety and Health

NPDES - National Pollutant Discharge Elimination System



NPL - National Priorities List: A list of sites identified for remediation under CERCLA.
O&M - Operation and maintenance

OSHA - Occupational Safety and Health Administration

OSWER - Office of Solid Waste and Emergency Response

PAH - Polynuclear aromatic hydrocarbons

QC - Quality control

RCRA - Resource Conservation and Recovery Act

ROD - Record of Decision: Documents selection of cost-effective Superfund-financed
remedy.

RPM - Remedial Project Manager: The project manager for the lead Federal agency.
SARA - Superfund Amendments and Reauthorization Act of 1986. (See CERCLA).
SDWA - Safe Drinking Water Act

SITE - Superfund innovative technology evaluation

SPHEM - Superfund public health evaluation manual

SVE - Soil Vapor Extraction

SVOC - Semi-Volatile Organic Compound

SWDA - Solid Waste Disposal Act

TBC - To be considered

TCL - Target compound list

TSCA - Toxic Substances Control Act

VOC - Volatile Organic Compound



1. INTRODUCTION

McMahon & Mann Consulting Engineers, P.C. was retained by SCA Services, Inc. to
complete a feasibility study (FS) for the Chem-Trol site (NYSDEC ID Number 9-15-015)
in Hamburg, New York.

The site location is shown on Figure 1. The FS is being submitted pursuant to the
requirements of an administrative order on consent (index no. B9-0226-88-07) dated
October 13, 1992. The FS was done in accordance with a New York State Department of
Environmental Conservation (NYSDEC) approved work plan (GZA, 1992).

1.1 PURPOSE

The purpose of the feasibility study is to develop and evaluate remedial alternatives for
existing or potential environmental contamination at the Chem-Trol site based upon
conditions observed during the remedial investigation (RI-GZA, 1994).

The following guidance documents were used as the basis for the feasibility study:

e "Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA", United States Environmental Protection Agency (EPA), October,
1988;

e "Selection of Remedial Actions at Inactive Hazardous Waste Sites”, NYSDEC
Technical and Administrative Guidance Memorandum (TAGM) No. 4030, May,
1990;

e "Determination of Soil Cleanup Objectives and Cleanup Levels", NYSDEC
TAGM No. 4046, January 24, 1994; and

o "New York Rules for Inactive Hazardous Waste Disposal Sites", 6 NYCRR Part
375.

The site restoration process consists of the following steps.

Work Planning- A scoping process used to identify appropriate studies to assess site
conditions. This work was completed and is reported in the approved work plan

(GZA, 1992).



Remedial Investigations- Field studies to define the nature and extent of affected
media at the site. This work is complete and is presented in the following

documents:

o Chem-Trol Remedial Investigation/Feasibility Study Field Investigation Data
Report, GZA GeoEnvironmental of New York, June 1993.

e Chem-Trol Site Preliminary Remedial Investigation, GZA GeoEnvironmental of
New York, March 1994.

e Chem-Trol Site Remedial Investigation Report, GZA GeoEnvironmental of New
York, November 1994.

Feasibility Studies- Data collected during the remedial investigation is analyzed to
consider appropriate methods to remediate the site in accordance with applicable
laws and regulations. This work is reported herein.

Remedial Design- Plans and specification for the chosen remedial alternative are
prepared.

Remedial Action- The chosen remedial alternative is implemented.

Copies of the reports listed above are made available for review by NYSDEC.

1.2 ORGANIZATION OF REPORT

This feasibility study report is organized following NYSDEC and United States
Environmental Protection Agency (EPA) guidance (NYSDEC, 1989 and USEPA, 1988).
This report contams the following sections.

1. INTRODUCTION: presents the purpose of the study and the role of
community involvement.

2. SITE CHARACTERISTICS: contams a summary of the history, physical
conditions, nature and extent of contamination and potential risks at the site as
known through the remedial investigation (GZA, 1994).



3. IDENTIFICATION AND SCREENING OF REMEDIAL
TECHNOLOGIES: considers methods that may be appropriate for mitigating
the potential site risks, eliminating those that are not likely to be effective or
implementable.

4. DEVELOPMENT AND SCREENING OF ALTERNATIVES: combines
the remedial technologies addressing the different media at the site into remedial
alternatives that each address the entire site.

5. DETAILED ANALYSIS OF ALTERNATIVES: presents an evaluation of
each alternative using criteria developed by NYSDEC.

1.3 COORDINATION WITH THE PUBLIC

This work is being done under an agreement between SCA Services, Inc. and the
NYSDEC in accordance with an approved work plan (GZA, 1992) and 6 NYCRR Part
375. NYSDEC requires that citizens who are interested in a site be given an opportunity
to participate in the remedial program. As such, a citizen participation plan was prepared
for this work (GZA, 1993) describing the manner by which public involvement would be
sought.



2. SITE CHARACTERISTICS

This section contains a summary of the site conditions, a description of the surficial and
subsurface conditions, and the nature and extent of affected media. This discussion is
based upon information in the remedial investigation (GZA, 1994).

2.1 SITE HISTORY

The following is a brief summary of the site history. Please refer to the RI for further
discussion.

Based upon available correspondence and reports, Chem-Trol purchased the site in
October 1969 and began operations in the Spring of 1970. The Chem-Trol facility
occupied the portion of the site approximately bounded by Lake Avenue to the south, the
property line to the east, the on-site tributary of the South Branch of Smokes Creek to the
north and the South Branch of Smokes Creek (original location, see Figure 2) to the west.

A 1972 aerial photograph indicates that the former active area contained four surface
impoundments. The 1972 aerial photograph also depicts the South Branch of Smokes
Creek being rerouted from a former alignment closer to the former active area to its
current flow path (see Figure 2).

Newspaper articles (Buffalo Evening News, July 29, 1972 and Courier Express, July 30,
1972) and other correspondence indicate a fire occurred at the site on July 29, 1972.
Subsequent mspection reports prepared by Erie County Department of Health (ECDOH)
state that water used in the control of the fire was temporarily contained in the bed of the
former South Branch of Smokes Creek.

Following the fire, operations at the Chem-Trol site were halted. Closure operations at
the site apparently continued for a period of several years. These operations reportedly
included: the transfer of waste materials to a NYSDEC approved facility; dismantling and
removal of equipment; and drainage and treating the on-site lagoons with ferro-lime to
neutralize the contents and then backfilling the lagoons with slag.



In 1977 Chem-Trol completed an interim remedial measure (IRM) at the site. As part of
the IRM, 2,562 cubic feet of soil was reportedly removed from the site and a 2 foot thick
cover was placed over the operational area and seeded. An October 3, 1977 letter from
the Erie County Department of Health to Chem-Trol states that the site had been
inspected and was found to be covered, graded and seeded.

2.2 SITE DESCRIPTION
2.2.1 Surface Water

Two surface water bodies are located on the Chem-Trol site, including the South Branch
of Smokes Creek and the unnamed on-site tributary to the South Branch of Smokes Creek
(see Figure 2). The South Branch of Smokes Creek originates near the Village of Orchard
Park, approximately 4 miles southeast of the site (see Figure 1). NYSDEC has classified
the South Branch of Smokes Creek as a Class C surface water indicating a best usage as
"suitable for fishing and all other uses except as a source of drinking water." The on-site
tributary to the South Branch of Smokes Creek flows generally flows from east to west
through the northern portion of the site (see Figure 2). The on-site tributary collects
surface runoff from the railroad track area, the Electro Abrasives property (located north
of the site) and the northem portion of the site.

2.2.2 Subsurface Conditions

The majority of the natural soils in the vicinity of the site were deposited by glacial
processes during Pleistocene time about 10,000 to 15,000 years ago. Typically, soils to
the north of the site are part of the Lake Erie plain. These soils were generally deposited
by glacial lakes and they consist of interbedded clay, silt and fine sand. Areas south of the
site are part of the Allegheny plateau consisting of non-sorted till deposits of dense silt,
clay, sand and gravel It is reported that groundwater wells in these deposits typically
yield less than 10 gpm (LaSala, 1968).

The bedrock unit in the vicinity of the Chem-Trol site is the Ludlowville Formation of the
Hamilton Group. This rock consists primarily of shale with occasional limestone and
sandstone seams. Literature on geologic conditions indicates that the Ludlowville
formation is 65 to 130 feet thick (LaSala, 1968).



Groundwater within the shale generally occurs along the thin vertical and horizontal
openings, (joints and bedding planes) rather than through the rock mass. Water yields
from wells within the bedrock have been reported to range from nearly zero to about 40
gallons per minute (gpm) where limestone is present (LaSala, 1968). In general, bedrock
well water yields range from about 10 to 15 gpm.

The subsurface conditions at the site were investigated through test borings, test pits and
hand auger probes. Test borings at the monitoring well locations are presented on Figure
3. Hand auger probes were made across the site on a grid pattern and their locations are
shown on Figure 4. The hand auger probe locations are identified by their northing and
easting/westing distances off of a site-specific baseline. Test pit locations are shown on

Figure 5.

The subsurface materials at the Chem-Trol site consists of topsoil overlying miscellaneous
fill or glacial deposits followed by bedrock. A conceptual cross-section is presented on
Figure 6.

Three types of fill were encountered at the site. These fill materials include a slag-like
material, a white-gray chalky material and soil fill.

A soil fill consisting of dark brown silty clay containing lesser amounts of sand and gravel,
metal, and wood was encountered at various boring and auger probes located over much
of the area investigated. At several locations, the thickness of this material was greater
than 5 feet, particularly in the southemn portion of the site (south and west of the 4800
Lake Avenue building) and along the western and northern slopes of the formerly active
portion of the site. This is believed to be the fill cover placed over the site following
closure of the lagoons.

Four to six feet of soil fill (generally clays and silts) were also found to be immediately
overlying bedrock at test boring locations within the low lying area to the east of the
South Branch of Smokes Creek (ie., MW-8R, MW-9R, MW-10R and MW-14R on
Figure 3). It is believed that this material was placed during the re-routing of the South
Branch of Smokes Creek.



Glacial till deposits were encountered below the fill in each of the test borings except
those made in the low lying area east of the South Branch of Smokes Creek. The
thickness of the glacial deposits, where encountered, varied between 9.5 and 16.2 feet
thick. The deposits consisted primarily of silt and clay with varying amounts of sand and
gravel. In general, the sand and gravel content of the till tends to increase with depth.
Near the bedrock contact, the soils contained a greater sand and gravel fraction with lesser
amounts of silt and clay. The thickness of the coarser till material ranged from 0.5 feet to
4.7 feet.

As stated previously, the bedrock underlying the Chem-Trol site is part of the Ludlowville
Formation. Rock core samples from the site are generally described as gray, medium to
hard, slightly to moderately weathered shale with very thin to thin bedding (i.e. breaks
along bedding planes spaced from less than 2 inches to about 2 feet). The Ludlowville
Formation is reportedly 130 feet thick m the vicinity of the Chem-Trol site and consists of
the Wanakah and Ledyard Members (Kloc, 1983). A geophysical survey done across the
site suggested that the upper 25 to 30 feet of the shale was more weathered (GZA, 1991).

Based on test boring data, the bedrock surface slopes downward to the west toward the
South Branch of Smokes Creek. Bedrock elevations observed at the site range from
about EL 630 feet NGVD at MW-7R to about El. 609 feet NGVD at MW-13R west of
the South Branch of Smokes Creek and about El. 624 feet NGVD at MW-6R near the on-
site tributary.

Monitoring well MW-9RD was drilled to a depth of 68 feet below the ground surface (EL
549 feet NGVD), providing deeper rock information. Weathered shale was observed from
about 6 feet to 28 feet below the ground surface (about EL 611 to EL 589 feet NGVD).
From about 28 feet to 38 feet, the shale is more competent, as indicated by the higher rock
quality designation (RQD) values that range from 90 to over 92 percent. Fractures within
this depth are typically high angle and are filled with calcite through secondary
mineralization. Below this zone, the shale had lower RQDs (25% to 60%) and exhibit
fresh to moderately weathered fractures.

As noted above, MW-9RD encountered approximately 22 feet of weathered shale
overlying competent shale. The geophysical survey mentioned above suggested about 26
feet of weathered shale existed in the area of MW-9RD. Thus the information obtained



from MW-9RD confirms the subsurface conditions indicated by the geophysical data (ie.,
25 to 30 feet of weathered shale overlying competent shale).

2.2.3 Groundwater Conditions

Groundwater flow at and in the area surrounding the Chem-Trol site is controlled by the
topography and the soil and rock conditions. These materials include surficial soils such
as topsoil and/or miscellaneous fill; glacial till soils; the weathered shale; and the more
competent shale below. Refer to the conceptual cross-section in Figure 6.

Based on subsurface explorations, it appears that groundwater flow generally occurs
within the lower, more granular glacial till soils, the weathered shale and the competent
shale. It is our opinion that the shallow/local groundwater flow at the site is generally the
result of recharge within the South Branch of Smokes Creek watershed to the southeast of
the site. It is believed that the creek is the discharge point for groundwater in the
watershed to the east and west of the creek based on the topography of the area. The
subsurface data indicates that the groundwater flow at the site discharges to the South
Branch of Smokes Creek.

Recharge to the groundwater system occurs as vertical mfiltration through the surficial
soils and glacial till. As the recharging infiltration reaches the lower glacial till, it flows
along the top of rock to vertical fractures where it enters the more permeable weathered
shale.

It is believed that the groundwater flow direction in the weathered shale is primarily
horizontal due to its higher hydraulic conductivity relative to the overlying till and the
underlying competent shale. Flow is towards the South Branch of Smokes Creek. Flow
in the weathered shale is believed to be the primary flow path across the site due to its
relatively high permeability. Based on the hydraulic gradients observed at the site and the
hydraulic conductivity of the weathered shale, it is estimated that more than 80 percent of
the water that passes across the site originates as upgradient flow in the weathered shale

(GZA, 1994).

The relatively low hydraulic conductivity of the underlying more competent shale limits
the amount of water that can pass through it. The head in the competent shale was
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measured at well MW-9RD to be EL 614.3 feet NGVD and the head in the weathered
shale at MW-9R was EL 610.9 feet NGVD on June 16, 1994 (refer to Figure 3 for well
locations). These groundwater elevations indicate that the groundwater flow was upward
from the more competent deeper shale into the shallower weathered shale in the vicmity of
well cluster MW-9. This is consistent with conditions that would be expected at a
groundwater discharge location.

2.2.4 Land Use

The Chem-Trol site is located within the Town of Hamburg, New York, in Southern Erie
County. The Chem-Trol property is located within an urban setting in Hamburg. Zoning
maps of Erie County show that there are various industrial zones around the site including
heavy and general industrial zones to the north and general and light industrial zones to
the east. According to the Erie County DEP Planning Division, the Chem-Trol site does
not lie within an agricultural district.

2.2.5 Groundwater Use

The residences in the communities surrounding the site are serviced by public water
supplied by Erie County Water Authority pumped from the Niagara River. Based upon
conversations with representatives of the Town of Hamburg, Erie County Health
Department, and Erie County Water Authority, groundwater is not used as a source of
drinking water within three miles of the site. One well used for irrigation was reported to
be located about 1 mile northwest of the site.

2.2.6 Ecological Resources

Habitat diversity at the Chem-Trol site is enhanced by the South Branch of Smokes Creek
and the on-site tributary as well as the low lying area in the western portion of the site.
Wildlife is represented by bird and small mammal species. However, a review of
significant fish and wildlife habitat maps provided by the ECDEP do not indicate major
fish or wildlife populations in the area. The NYSDEC has also stated that the site is not
affected by any known significant habitat or threatened or endangered species.

A review of New York State Protected Waters maps provided by Erie County Department
of Environment and Planning (ECDEP) indicates that there are no NYS protected waters
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in the area of the Chem-Trol site. However, navigable waters maps of the U.S. Army
Corps of Engineers indicate that the South Branch of Smokes Creek is a federally
designated navigable waterway.

New York State Protected Plant Habitat maps provided by the ECDEP indicate that the
Chem-Trol site lies within a calcareous bedrock region where a calciphilic species of plant
life may occur on steep slopes and rock outcrops. The NYSDEC information indicated
that Harbinger-of-Spring was found about 2 miles from the site. However, the existence
of these species at the Chem-Trol site has not been identified. The data suggests that,
while no known habitats are present on-site, some endangered plants have been identified
near the site. Prior to remedial work on the site, a detailed review of species on the site
may be warranted depending on the type of work proposed.

Flood maps developed by the Federal Insurance Admmistration (FIA) indicates that
portions of the Chem-Trol site east and west of Smokes Creek lie within the 100 and 500
year floodplain.

A review of National Wetlands Inventory (NWI) maps provided by the U.S. Department
of the Interior, Fish and Wildlife Service indicates that Smokes Creek is designated as a
federal wetlands and that the federal regulatory agency with jurisdiction over wetlands
may define and describe the area in a different manner.

2.2.7 Meteorology
The climate in the vicinity of the site and Erie County is typified by moderately warm
summers and cold, snowy winters. The county is bound to the west by Lake Erie, which
impacts the weather conditions at the site. Information supplied by the Town of Hamburg

indicates the average temperature in January is 23.5°F and in July 70.7°F. The average
annual rainfall is reported at 37.5 inches. The annual average snowfall is 100 inches.

2.3 NATURE AND EXTENT OF CONTAMINATION

The following sections describe the types of compounds present in the site soils, surface
water, surface water sediments, floodplain sediments and groundwater at the site.
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Ixilpacted or affected media were identified in the RI by comparing test results for the
samples to NYSDEC criteria (e.g., NYSDEC, 1994 and 6 NYCRR Part 704).

2.3.1 Site Soils

Soil testing reported in the RI included 25 samples submitted for laboratory analytical
testing; 86 samples screened in the field for selected VOCs; and 77 samples screened in
the field for PCBs. Sample locations are shown on Figure 4.  The analytical testing
indicated the presence of a variety of volatile organic compounds (VOCs) and to a lesser
extent semi-volatile organic compounds (SVOCs), pesticides, and metals. These
compounds are believed to be residuals left behind after the 1977 removal action.

The extent of soils containing these compounds is shown on Figure 4 . The affected soils
cover an area of about 2 acres. The western part of the 2 acre area corresponds
approximately to the portion of the site where two of the former surface impoundments
were located. The eastern part of the 2 acre area corresponds to the approximate location
of a former drum staging pad. The depth of affected soils varied from 5 feet to greater
than 8 feet.

Compounds detected in samples from the affected site soils include:

« methylene chloride (0.002 mg/kg to 8.9 mg/kg),

e 1,1,1 trichloroethane (0.004 mg/kg to 8.8 mg/kg),
« trichloroethene (0.002 mg/kg to 8.7 mg/kg),

o phenol (0.051 mg/kg),

o benzo(a)pyrene (0.23 mg/kg to 3.0 mg/kg) and
o PCBs (0.85 mg/kg to 13.9 mg/kg).

The distribution of VOCs was sporadic across the area of affected soils with no discernible
pattern. This distribution is consistent with the site history that indicates that more highly
contaminated soils were removed and the remaining material was graded across the area.

One "hot spot" was identified within the area of affected soils at sample location SSI-2 (4
to 5 feet) collected from one of the former surface impoundments. The. suite of
compounds detected at this location was dissimilar to the other sample locations. Sample
SSI-2 contained:
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¢ VOCs- 40 mg/kg

e SVOCs- 461 mg/kg

o Pesticides- 50 mg/kg
« PCBs- 1,820 mg/kg,

Specific compounds detected include 120 mg/kg phenol, and 150 mgkg 124
trichlorobenzene among other compounds. Other samples collected in the same area did
not contain similar concentrations of these substances. A sample was collected for PCB
field screening within 10 feet of location SSI-2. This sample only contained 2 mg/kg
PCBs. Additionally, a sample collected within 50 feet of SSI-2 that was tested by the
analytical laboratory contained 2.4 mg/kg PCBs, 0.180 mg/kg of 1,24 trichiorobenzene
and phenol was not detected. Therefore, it appears that the conditions observed at SSI-2
have a limited extent and this area will be treated as an isolated "hot spot".

2.3.2 Surface Water Sediments

Nine surface water sediment samples were collected in 1990 and 12 samples were
collected in 1993 as part of the RI. These sample locations are primarily spaced along the
South Branch of Smokes Creek and the on-site tributary. One sample, SWS-12, was
collected from a seep observed along the western slope of the site. Sample locations are
shown on Figure 5. Sample locations SWS-1, SWS-3, SWS-4 and SWS-5 are upgradient
or upstream of the site and representative of background conditions.

The RI sampling identified an area of affected sediments along the on-site tributary to the
South Branch of Smokes Creek. This area extends from sample location SWS-8 to SWS-
6 as shown on Figure 5. Samples from this area primarily contained PCBs and low
concentrations of VOCs and SVOCs. Compounds detected include PCB (0.94 mg/kg to
2.8 mg/kg), acetone (0.011 mg/kg to 0.53 mg/kg), bis (2-ethylhexyl), phthalate (0.1

mg/kg to 0.88 mg/kg), and benzo(a)pyrene (0.07 mg/kg to 1.1 mg/kg).

Samples of the South Branch of Smokes Creek sediment did not indicate impact by the
site.

Analytical test results for SWS-12 indicated impact by metals, primarily iron and lead.
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: 2.3.3 Surface Water

Surface water samples were collected from eight locations in 1990 including SW-1, SW-2
and SW-9 from the South Branch of Smokes Creek and SW-4, SW-5, SW-6, SW-7 and
SW-8 from the on-site tributary (see Figure 5). Location SW-3 could not be sampled
since standing water was not present at the time of collection. Of these, location SW-1,
SW-4 and SW-5 are considered to be upstream locations. These same locations were
sampled again in 1993 during the RI. In addition, during the RI, samples were collected
from locations SW-10 and SW-11, located on the on-site tributary. This testing indicated
that the surface water had not been impacted by the site.

A sample was also collected from a groundwater seep along the western slope at location
SW-12 (see Figure 5). This testing indicated impact by metals, primarily iron, lead, and
manganese.

2.3.4 Floodplain Sediments

Floodplain sediment samples were collected from two locations (FPS-1 and FPS-2) in
1990 and from four locations during the RI (FPS-3 through FPS-6) in 1993. Samples
collected during the RI, were intended to represent environmental conditions within the
former creek bed where water was stored after the 1971 fire at the site. The location of
these samples are shown on Figure 5 along with the other two sample locations.

Samples of the floodplain sediments generally contained low levels of SVOCs, polynuclear
aromatic hydrocarbons (PAHSs), pesticides, PCBs, and metals below NYSDEC
recommended cleanup objectives (NYSDEC, 1994). Sample FPS-6 (see Figure 5 for
location) generally contained higher concentrations of these compounds. For example,
sample FPS-6 contained 2.9 mg/kg of benzo (a) pyrene, a PAH, while the range detected
in the other 5 samples varied from not detected to 0.22) [J denotes concentration
estimated by the laboratory] mg/kg. A similar pattern was observed for the other PAHs
and SVOCs detected. The origin of the compounds detected in FPS-6 is unknown but
may be attributable to the fill placed at this location during filling of the former creek bed
or reconstruction of the bridge over Lake Avenue.

The pesticides delta-BHC, heptachlor epoxide, and endrin were detected in the NYSDEC
split of sample FPS-5. These compounds were not detected in the sample analyzed by
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Recra Environmental, Inc. for the RI work. It is noted that the test results provided by
NYSDEC were not validated in accordance with the procedures stated in the project work
plan (GZA, 1992). As such, the usefulness of this data in making a decision regarding the

need to consider remedial work is uncertain.

It is not believed that the compounds detected in samples FPS-5 and FPS-6 are indicative
of widespread impact throughout the floodplain area since similar concentrations of these
substances were not detected in the other floodplain sediment samples. The chemicals
detected in the floodplain sediments were dissimilar to the site soils. The most prevalent
compounds detected in the site soils were VOCs while the floodplain sediments contained
primarily PAHs. This is further indication that the chemicals in the floodplain sediment
samples are attributable to the fill.

2.3.5 Groundwater

Monitoring well locations are shown on Figure 3. Eleven monitoring wells were mstalled
in the overburden (designated with an "S") and 12 monitoring wells were installed in the
bedrock (designated "R"). One deeper monitoring well designated MW-9RD was
installed to a depth of 68 feet into the competent shale.

Samples from the monitoring wells indicate that the groundwater in the overburden and
upper weathered bedrock (i.e., the upper 25 to 30 feet of rock) have been impacted
primarily by VOCs. The approximate horizontal extent of the affected area is shown on
Figure 7.

The RI data indicate that the vertical extent of impact is limited to the upper 25 to 30 feet

of weathered shale bedrock. Compounds detected in groundwater samples include those
listed on the following page:
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Compound Range of Specific Solubility in

Detection Gravity Water
(ppm) at 20°C at 20°C (ppm)

1,1,1 trichloroethane (1,1,1 TCA) ND to 2.80 1.34 480 to 4,400
1,1 dichloroethene (1,1 DCE) ND to 0.27 1.22 400
1,1 dichloroethane (1,1 DCA) ND to 0.86 1.17 5,000
chloroethane (CE) ND to 0.20 0.89 : - 5,740
trichloroethene (TCE) ND to 1.50 1.46 1,000
1,2 dichloroethene (1,2 DCE)  ND to 0.026 1.26 600
vinyl chloride (VC) ND to 0.003 0.91 1,100
chloroform ND to 0.26 1.48 8,200
methylene chloride ND to 0.026 1.33 13,200 to 20,000
chlorotoluene ND to 130 1.06 Not available

ND - Not detected

Observations made during the RI indicate the presence of dense non-aqueous phase liquid
(DNAPL) in MW-3S. NAPL was observed in this monitoring well during sampling done
in 1993. The DNAPL was analyzed for velatile organic compounds and found to contain
960 mg/1 chlorotoluene.

2.4 FATE AND TRANSPORT OF SITE CHEMICALS

The following section discusses fate and transport of site related compounds based upon
the testing done during the RI (GZA, 1994). The historical source of chemicals at the site
is believed to be the two western former surface impoundments. Refer to Figure 2 for the
locations of the former surface impoundments and Figure 4 for the extent of affected site

soils.
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The following migration pathways were considered:

o Leaching of chemicals through soils followed by groundwater transport;
o Volatilization of compounds from the soils; and
o Erosion of soils and sediment transport to surface waters.

These migration pathways have resulted in the observed presence of chemicals in the
various media described in Section 2.3.

2.4.1 Leaching and Groundwater Transport

As discussed in Section 2.3, DNAPL was observed in MW-3S during the 1993 sampling.
It is believed that the DNAPL migrated downward to its present location through the soil
from the nearby former surface impoundment. Factors affecting DNAPL mobility include
its surface tension, relative density, and the soil porosity (or fracture width in
rock). Generally, DNAPL will migrate downward, provided sufficient weight of DNAPL is
available to overcome capillary forces. If DNAPL encounters media that it cannot
penetrate, it will tend to pool and flow along the surface of media. If there is not sufficient
weight of DNAPL to overcome capillary forces then the DNAPL becomes trapped in the

soil matrix.

The information collected to date does not indicate significant migration of DNAPL from
the vicinity of MW-3S since DNAPL was not observed at the other monitoring well
locations. The constituents of the DNAPL at MW-3S will slowly dissolve into the
groundwater serving as a continual source of contamination.

Water samples collected from overburden wells contained a variety of VOCs as well as
SVOCs. The majority of the VOCs detected were halogenated aliphatic compounds.
These compounds have a moderate solubility and moderate sorption characteristics
indicating that they may have leached from soils or may be attributable to dissolution of
the DNAPL. SVOCs have a low solubility and tend to sorb to soils indicating that they
are not readily leached from soil to groundwater. Thus, they are only expected to be
present near source areas. This was observed at the Chem-Trol site where SVOCs were
primarily detected in MW-3S, located in close proximity to one of the former surface
impoundments. Based upon the hydrogeologic model discussed in Section 2.2.3, it is
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believed that the majority of the overburden groundwater discharges to the bedrock

groundwater zone.

Groundwater samples collected from wells screened in the bedrock generally contained
VOCs. The majority of the impacted bedrock wells are located to the west of the
potential source areas (see Figure 7). This is consistent with the conceptual
hydrogeologic model presented in Section 2.2.3 that states that flow in the weathered
shale is primarily horizontal to the west toward the South Branch of Smokes Creek.

VOCs were detected in the bedrock to the west of the South Branch of Smokes Creek at
MW-13R indicating flow beneath the creek. This does not appear to be consistent with
the conceptual hydrogeologic model that indicates groundwater flow from the west
toward the South Branch of Smokes Creek. The presence of compounds to the west of
the creek is believed to be attributable to the jointing pattern in the rock (see Figure 8).
As the groundwater approaches the creek some fractures create flow paths beneath the
creek prior to discharging to it. Therefore, it is predicted that the compounds detected at
MW-13R would tend to flow along the creek alignment.

2.4.2 Volatilization

VOCs in the soils and groundwater may volatilize and migrate to the vadose (unsaturated)
zone. In the absence of an overlying confining media, the VOCs would tend to vent to the
atmosphere. A survey in the air at the site did not indicate the presence of VOCs. As
such, the degree of volatilization at the site was less than could be quantified. This is
consistent with the relatively low concentrations of VOCs in the site soils.

2.4.3 Erosion

Erosion and sediment transport are believed to have been significant transport mechanisms
prior to placement of the existing site cover. Erosion results in the entrainment of soil
particles within surface water flow during precipitation events. These particles are then
deposited in low lying areas where slower flows exist. Therefore, substances that tend to
adsorb onto soil particles, such as PCBs, can be transported by this mechanism. Erosion is
believed to have resulted in the PCBs detected in the on-site tributary (see Section 2.3.2).
Currently, transport by this mechanism is limited due to the site cover.
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2.5 BASELINE RISK ASSESSMENT

A qualitative human health risk assessment was completed as part of the RI (GZA, 1994)
to assess potential risks associated with exposure to site soils, surface water sediments,
surface water, floodplain sediments, and groundwater. This assessment indicated potential
human health risks for the following conditions:

o Leaching of substances from site soils to groundwater,

o Direct contact with PCBs in surface water sediments,

e Direct contact and leaching to groundwater of PAHs in floodplain sediment
sample FPS-6 and pesticides in the NYSDEC split of FPS-5, and

o Ingestion of groundwater.

A qualitative environmental risk assessment also identified potential risks related to direct
contact with PCBs in surface water sediments.

2.6 SUMMARY OF ENVIRONMENTAL CONDITIONS

Based upon the data collected during the RI as discussed above, the following media need
to be addressed at the Chem-Trol site:

Site Soils- including the identified "hot spot" area and other site soils containing
primarily residual concentrations of VOCs;

Surface Water Sediments- including sediments i the on-site tributary between
SWS-8 and SWS-6 and those at the seep location (SWS-12);

Floodplain Sediments- including those at FPS-5 and FPS-6; and

Groundwater-including addressing the known affected groundwater beneath the
site and verification of the downgradient extent of the affected area.
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3. IDENTIFICATION AND SCREENING OF REMEDIAL ACTION
TECHNOLOGIES

3.1 INTRODUCTION

The purpose of this identification and screenmg process is to identify a range of suitable
remedial action technologies and remedial options that can be assembled into remedial
alternatives capable of addressing the existing conditions at the Chem-Trol site. EPA's
Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA (EPA 1988a) and NYSDEC Guidance for Selection of Remedial Actions at
Inactive Hazardous Waste Sites (NYSDEC 1990) has established a structured process for
identifying and screening relevant technologies for remediation of contaminated sites.
These guidance documents were followed m this feasibility study. The goal of the
remedy-selection process is to select remedial actions that protect human health and the
environment, that maintain protection over time, and that minimize untreated waste. The
FS process is designed so that appropriate remedial actions are developed and evaluated,
and that pertinent information required to select a recommended remediation approach is

presented.

The National Contingency Plan (NCP) specifies six criteria for developing remedial
alternatives. These criteria were used to develop the preliminary alteratives for remedial
action at the Chem-Trol site as required by NYSDEC (NYSDEC, 1989) and include:

e using treatment to address principal risks as defined by the risk assessment;

o using engineering controls for waste that poses a relatively low long-term risk or

when treatment is impractical,

e combining methods, such as treatment with engmeering controls, to protect
human health and the environment;

o supplementing engineering controls with institutional controls, as is appropriate,
for short- and long-term management to prevent or to limit exposure;

e using innovative technology; and
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o returning usable groundwaters to their beneficial uses or preventing further
degradation.

Selecting a response action proceeds in a series of steps designed to reduce the universe of
potential alternatives to a group of viable alternatives from which a final remedy may be
selected. The selection of remedial action alternatives for the site involves:

identifying preliminary remedial action objectives specific to the contaminated

environmental media;

o identifying general response actions (e.g., removal, treatment, and disposal)
required to attain the remedial action objectives and to cover the scope of
possible remediation activities for the affected sites;

o identifying remedial technologies (e.g., water treatment processes) and remedial
options (e.g. carbon adsorption, air stripping) that can be applied for each of the
general response actions and performing an initial screening to reduce the number
of remedial options for detailed evaluation; and

» evaluating viable remedial options on criteria of effectiveness, implementability
and cost to define a set of options from which to develop alternatives that address

the site as a whole.

Section 3.2 describes remedial action objectives for each medium of interest, identifies
contaminant-specific applicable or relevant and appropriate requirements (ARARSs), other
applicable ARARs, likely exposure routes, and likely receptors. Allowable exposures or
target cleanup levels are developed based on the ARARs and on the findings of the risk
assessment.

Section 3.3 identifies general response actions that satisfy remedial action objectives for
the medium of interest at the site, and presents a preliminary identification of the areas to

which these actions may need to be applied.

Section 3.4 identifies and screens remedial action technology types under each general
response action for soils and sediments and for buildings and structures, respectively.
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Technology types are screened on the basis of site-specific technical feasibility at the
Chem-Trol site. Under each technology type, remedial options are identified and

screened.

In Section 3.5, remedial options identified in the previous section for each medium of
concern are evaluated and screened by criteria of effectiveness, implementability, and
relative cost, with greatest emphasis on effectiveness.

3.2 REMEDIAL ACTION OBJECTIVES

Remedial action objectives are site-specific requirements that define the extent of cleanup
required to achieve overall cleanup objectives. They are based on the nature and extent of
contamination, threatened resources, and the potential for human and environmental

exposure.

Several elements comprise a remedial action objective. These are (1) the contaminant-
specific numerical cleanup limits (i.e., remediation goals or target cleanup levels) for all
affected environmental media, (2) the spatial area of attainment, and (3) the restoration
time-frame. This section addresses remediation goals. Spatial area of attainment and

restoration time frame are discussed in subsequent sections of the feasibility study report.

EPA and NYSDEC specify two "threshold criteria” for deriving target cleanup levels for

contaminated environmental media at waste sites:

o The remediation objectives must afford overall protection of human health and the
environment.

o Concentrations of contaminants in the environment must comply with State
standards, criteria, and guidance (SCGs) and Federal applicable relevant and
appropriate requirements (ARARs).

A remedial alternative must satisfy these "threshold criteria” to be eligible for selection.

SCGs/ARARs mclude requirements that are generally applicable, and officially
promulgated, that are either directly applicable, or that are not directly applicable but are
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relevant and appropriate. To-Be-Considered criteria (TBCs) are non promulgated
advisories or guidance issued by federal or state governments that are not legally binding
and do not have the status of potential SCGs/ARARs. However, in many circumstances
TBCs can be considered along with SCGs/ARARs in determining the necessary level of
cleanup for protection of health or the environment.

As discussed above, a requirement under federal and state environmental laws may be
either "applicable” or "relevant and appropriate” but not both. Therefore, identifying
SCGs/ARARSs is a two-step process: first, to determine if the regulation is applicable;
then, if not, to determine if the regulation is both relevant and appropriate. These terms
are defined in the 1990 NCP (Section 300.5) as follows.

Applicable requirements are those cleanup standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations
promulgated under federal environmental or state environmental or facility
siting laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at an inactive
hazardous waste site. Only those state statutes that are more stringent than
Jederal requirements apply.

Relevant and dppropriate requirements are those cleanup standards, standards
of control, and other substantive requirements, criteria, or [limitations
promuligated under federal environmental or state environmental or facility
siting laws that, while not "applicable” to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a site, address
problems or situations sufficiently similar to those encountered at the site that
their use is suited to the particular site. Only those Federal statutes more

stringent than state requirements are relevant and appropriate.

Site-specific factors used to identify SCGs/ARARs include the characteristics of the
remedial action, hazardous substances present, and physical circumstances of the site.
These factors are compared to the requirement under evaluation to determine if it is
directly applicable or if it is relevant and appropriate. In some cases, only part of a
requirement may be found to be relevant and appropriate.
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SCGs/ARARs are not a uniformly derived set of similar standards and do not consider the
effects of combined exposures to mixtures of chemicals. SCGs/ARARs cannot always be
met as remediation goals for technological reasons, as well as cost factors, but where that
is true, a waiver could be invoked to excuse the deficiency. A waiver is appropriate in the
following circumstances (6 NYCRR Part 375):

o The proposed action is only part of a complete program that will conform to such
standard or criterion [or guidance] upon completion; or

o Conformity to such a standard or criterion will result in a greater risk to the public
health or to the environment than the alternatives; or

o Conformity with such a standard or criterion is technically impractical from an
engineering perspective; or

o The program will attain a level of performance that is equivalent to that required
by the standard or criterion through the use of another method or approach.

Although altematives for site remediation must comply with SCGs/ARARs, due to site-
specific factors (e.g., multiple chemicals and multiple exposure pathways), a cleanup level
set at the level of a single chemical-specific requirement may not adequately protect
human health or the environment. Remediation objectives are developed through the risk
assessment process if:

. an ARAR is not protective (based on results of the risk assessment);
. an ARAR does not exist for the specific chemical or pathways of concern; or
. multiple contaminants result in an unacceptable cumulative risk.

Health advisory levels should be identified or developed to ensure that a remedy is

protective.

EPA guidance (EPA 1988) requires that remedial altematives be developed that protect
human health and the environment by eliminating, reducing, and/or controlling risks posed
by the site. The first step in the development process is to identify remedial action
objectives specifying contaminants and media of concern, potential exposure pathways,
and preliminary remediation goals. The goals are based on acceptable risk-based exposure
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levels that protect human health and the environment, and are developed by considering
SCGs/ARARs and the following factors [1990 NCP Section 300.430(e}2)XiNA)]:

o« For nom carcinogenic toxicants, acceptable exposure levels are those
concentrations to which the most susceptible human population may be exposed
over a lifetime without adverse effects.

o For known or suspected carcinogens, acceptable exposure levels are those
concentrations that represent an upper-bound excess lifetime cancer risk to an
individual of between 10¢ and 10* as determmed by the dose-response
relationship. This range is intended to provide case-by-case flexibility, although
the 10 risk level is the point of departure for determining goals for alternatives
when SCGs/ARARSs are unavailable or not sufficiently protective.

o Other factors related to technical limitations, uncertainty, and other pertinent
information are also considered.

o In the case of multiple contaminants, where the attamment of SCGs/ARARs will
result in a cumulative risk in excess of 10~ (the extreme of the acceptable range),
acceptable exposure limits based on exposure to new carcinogenic toxicants or
cancer risk (described above) must be considered.

e Water quality criteria established under Sections 303 or 304 of the Clean Water
Act and 6 NYCRR parts 700-704 shall be attained where relevant and

appropriate.

e An alternative concentration limit (ACL) may be established in accordance with
CERCLA Section 121(d)}2)BXii).

o Environmental evaluations shall be performed to assess threats to the |
environment, especially sensitive habitats and critical habitats of species protected
under the Endangered Species Act.

Remedial actions may have to comply with several different types of requirements. The
classification of SCGs/ARARs described below was developed to provide guidance on
how to identify and comply with SCGs/ARARs (EPA 1988).
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Chemical-specific requirements are usually health or risk-based numerical values or
methodologies that, when applied to site-specific conditions, result in the establishment of
numerical values. These values establish the acceptable amount or concentration of a
chemical that may be found in, or discharged to, the environment.

Location-specific requirements are restrictions placed on the concentration of hazardous
substances or the conduct of activities solely because they occur in special locations.

Action-specific requirements are usually technology- or activity-based requirements or
limitations on actions taken with respect to hazardous wastes.

3.2.1 Preliminary Identification of SCGs/ARARs

CERCLA and New York State regulations requires the selection of remedial actions at
waste sites that protect human health and the environment and that are cost-effective and
technologically and administratively feasible. Section 121 of CERCLA an 6 NYCRR Part
375 specifies that response actions must be undertaken in compliance with SCGs/ARARs
established in federal and state environmental laws.

3.2.1.1 Chemical-Specific SCGs/ARARSs

Chemical-specific SCGs/ARARSs are health or risk-based numerical limits. These values
are federal or state requirements establishing acceptable amounts or concentrations of
contaminants found in or discharged to the ambient environment (EPA 1988). NYSDEC
specifies that if a contaminant has more than one SCG/ARAR, compliance with the most
stringent is required. Appendix A-1 contains a listing of the chemical-specific
SCGs/ARARs for the Chem-Trol site.

The primary chemical specific SCGs/ARARs include:
o Safe Drinking Water Act - 40 CFR 141,

» New York State Water Quality Regulations - 6 NYCRR Parts 700-705, and
e Clean Water Act - FR 79318.
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3.2.1.2 Location-Specific SCGs/ARARSs

Location-specific SCGs/ARARs are restrictions on activities or on concentrations of
contaminants that may occur at a given location. It is necessary to evaluate the
jurisdictional and legislative requirements of each regulation to determine the applicability
of location-specific SCGs/ARARs for a given site.  Appendix A-2 includes a
comprehensive listing of location-specific requirements. -

The primary location specific SCGs/ARARS inchude:

e Floodplain Management/Wetland Protection - 40 CFR 6.302(b), and
e Streams and Navigable Waters - 6 NYCRR Part 608.

United States Army Corps of Engineers Guidance on Activities in Wetlands within
Superfund Boundaries will also be considered in planning implementation of the remedial
plan.

3.2.1.3 Action-Specific SCGs/ARARS

Action-specific requirements are technology-or activity-based limitations on actions that
may be taken at a waste site regarding management of toxic or hazardous materials.
These SCGs/ARARS are triggered by the selection of a particular remedial action and may
invoke performance standards or technologies as limits on levels of contaminants in

effluents or residues.

Appendix A-3 presents a comprehensive overview of potentially applicable action-specific
requirements. Note that many of the requirements listed include chemical-specific
guidelines. This listing is refined as the FS progresses and the alternatives for site
remediation are refined.

Action specific SCGs/ARARs vary greatly with the technology being implemented but
several that are common to most remedial plans considered for Chem-Trol include:

e Air Quality Standards,
o USEPA Pretreatment Standards,
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o New York State Waste Transporter Regulations, and
o New York State Hazardous Waste Regulations

3.2.2 Derivation of Preliminary Remediation Goals

NYSDEC regulations (6 NYCRR Part 375) state that the goal of remedial
activities is to restore the site to pre-release conditions. The requirement that a remedial
alternative will meet chemical-specific SCGs/ARARs does not ensure-that the proposed
alternative is protective and, thereby, potentially acceptable. This can be determined only
by:

(1) evaluating the combined carcinogenic risk associated with the SCG/ARAR
limits for all chemicals at a given site (assuming additivity of effect in the absence
of data on synergism or antagonism);

(2) establishing that SCGs/ARARs do not exceed EPA toxicity benchmarks for
non carcimogenic effects (i.e., reference doses or reference concentrations), and
are sufficiently protective when muitiple chemicals are present;

(3) determining whether environmental effects (in addition to human health
considerations) are adequately addressed by the SCGs/ARARs; and

(4) evaluating whether the SCGs/ARARs adequately cover all significant
pathways of human exposure identified in the risk assessment.

The establishment of remediation goals or target cleanup levels typically begins
during project scoping or concurrently with preliminary RI activities. Preliminary
remediation goals were listed in the RI/FS workplan (GZA, 1992). As the RI/FS
progresses, the results of risk assessment and the subsequent identification of additional
SCGs/ARARs modify the preliminary remediation goals. Ultimately, final remediation
goals are derived that ensure that remedial alternatives comply with SCGs/ARARSs and
protect human health and the environment. The final remediation goals are documented in
the ROD.

Based on the available EPA guidance, an outline may be developed of the general
approach to derive remediation goals (USEPA, 1988):
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« identify subject contaminants of concern;
o list available SCGs/ARARS;
 identify potential exposure pathways and receptors at risk

+ develop exposure scenmarios and characterize environmental concentrations
/activities at the points of exposure using available monitoring data and/or the
results of environmental fate modeling;

o if SCGs/ARARS are available for all subject chemicals and environmental media,
evaluate the overall protectiveness to human health of exposure to the chemicals
at SCG/ARAR levels and take into consideration combined exposure across
chemicals and multiple pathways;

» if the SCG/ARAR levels are found to be protective, adopt these as remediation
goals (cleanup levels); and

o if SCGs/ARARs are not available for all subject chemicals, or are not found to be
protective of human health, derive cleanup levels based upon the results of risk

assessment.

The exposure pathways that form the basis for risk characterization in the risk
assessment (GZA, 1994) were used in deriving target cleanup levels. Chemical-specific
remediation goals for contaminants must afford overall protection of human health and the
environment. Overall protection as defined by NYSDEC must take into consideration
combined exposure across all contaminants and pathways of concern for receptor groups
at primary risk of exposure.

3.2.3 Remedial Action Objectives for the Chem-Trol Site

The RI concluded that several media at the site had been affected by the presence
of chemicals. These include overburden and bedrock groundwater, site soils, surface
water sediments and flood plain sediments. Preliminary remedial action objectives (RAOs)
were presented in the RI. The following discussion is a further development of the
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preliminary RAOs.  Final acceptable concentrations will be reassessed after
implementation of the selected remedy.

3.2.3.1 Soils

The NYSDEC recommended method for establishing soil cleanup objectives at
inactive waste sites is discussed in their Techmical and Administrative Guidance
Memorandum No. 4046. The basis used in determming the soil clean-up objectives

include:

(a) Human health based levels that correspond to excess lifetime cancer risks of one in a
million for Class A' and B? carcinogens, or one n 100,000 for Class C* carcinogens.
These levels are contained in USEPA's Health Effects Assessment Summary Tables
(HEASTs) which are compiled and updated quarterly by the NYSDEC's Division of
Hazardous Substances Regulation;

(b) Human health based levels for systemic toxicants, calculated from Reference Doses
(RfDs). RfDs are an estimate of the daily exposure an individual (including sensitive
individuals) can experience without appreciable risks of health effects during a lifetime.
An average scenario of exposure in which children ages one to six (who exhibit the
greatest tendency to ingest soil) is assumed. An intake rate of 0.2 gram/day for a five year
exposure period for a 16-kg child is assumed. These levels are contained in USEPA's
Health Effects Assessment Summary Tables (HEASTs) which are compiled and
updateded quarterly by the NYSDEC's Division of Hazardous Substances Regulation;

(c) Environmental concentrations which are protective of groundwater/drinking water
quality; based on promulgated or proposed New York State Standards;

(d) Background values for contaminants; and
( e) Detection limits.
! Class A are proved human carcinogens

2 Class B are probable human carcinogens

3 Class C are possible human carcinogens
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Routes of Exposure

Exposure to chemical substances within the site soils may occur through leaching
to groundwater. Direct contact with site soils is not likely snce the site is covered with
soil

Concentrations of some substances within site soils indicates that the potential
exists for these substances to leach to groundwater. Although exposure to groundwater is
discussed separately below, RAOs for site soils are defined based on the potential leaching
of these substances to protect groundwater.

Contaminants of Concern

Contaminants of Concern (COCs) for site soils are those compounds which
indicate a potential of leaching to the groundwater at a concentration in excess of values
specified in NYSDEC TAGM 4046. These compounds are listed in Table 1.

Chemical Specific Cleanup Objectives

Selection of chemical specific cleanup objectives for site soils was performed in a
manner similar to that set forth in TAGM 4046 (NYSDEC, 1994). The procedure for
selecting a cleanup objective for organic compounds included comparing the groundwater
protection based values with the method detection limit (MDL). If the groundwater
protection value was lower than the MDL, the MDL was selected. A similar procedure is
used for selection of cleanup objectives for metals, however, comparison of health based
and background levels was first completed and the lower selected. The selected value was
then compared with MDLs. Chemical specific cleanup objectives for site soils are

summarized on Table 1.

Remedial Action Objective

The remedial action objective for soils at the Chem-Trol site is to control the
potential for leaching of contaminants from soils containing chemical substances at
concentrations in excess of those specified on Table 1 and continue to prevent human
contact with those soils.
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3.2.3.2 Floodplain Sediments

Routes of Exposure

Potential exposure to chemical substances detected within the floodplamn
sediments in samples collected from a depth of 0.5 to 2.0 feet is similar to that for site
soils. However, the potential for direct contact may be greater since this area was not
covered by the 2 foot thick cap. Test borings in this area (i.e. MW-8, MW-9 and MW-10)
indicate at least 0.5 feet of topsoil is present overlying the floodplain sediments.

Contaminants of Concem

COCs for floodplain sediments are those compounds which have an associated
human health risk for direct contact, or those which exhibit a potential of leaching to the
groundwater. Selection of COCs proceeded in a manner similar to that for site soils. A
list of the contaminants of concem for floodplain sediments is included on Table 2.

Chemical Specific Cleanup Objectives

Determination of chemical specific cleanup objectives for floodplain sediments
was performed in a similar manner to that identified for site soils. Chemical specific
cleanup goals for floodplain sediments are included on Table 2.

Remedial Action Objective

The remedial action objective for floodplain sediments at the Chem-Trol site is to
continue to limit the potential for contact with or leaching of contaminants from soils
containing chemical substances at concentrations in excess of those specified on Table 2.

3.2.3.3 Surface Water Sediments

Routes of Exposure

Exposure to chemical substances within the surface water sediments may occur by
direct contact. In addition, surface water sediments are accessible to fish and wildlife.
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Therefore, SCGs/ARARS associated with these receptors were considered in defining the
RAO:s.

Contaminants of Concern

PCB concentrations within the surface water sediment samples from the on site
tributary to the south branch of Smokes Creek exceeded SCGs/ARARs. As such, PCBs
were selected as the COCs for surface water sediments since no other compounds were
detected at concentrations exceeding SCGs/ARARs.

Chemical Specific Cleanup Objectives

Selection of chemical specific cleanup objectives for PCBs in surface water
sediments proceeded in a manner similar to that for site soils. These values are
summarized on Table 3.

Remedial Action Objective

The remedial action objective for surface water sediments at the Chem-Trol site is
to reduce the potential for human or wildlife contact with those sediments containing
concentrations of PCBs in excess of those values listed on Table 3.

3.2.3.4 Groundwater

Routes of Exposure

The potential for off-site exposure to chemical substances within the groundwater
is considered relatively low. This is because lateral migration is believed to be limited to
the site, and adjacent residences are serviced by a public water supply. The location of
groundwater wells in the area was investigated as reported in the Rl. The nearest
groundwater well is reportedly located approximately 1 mile northwest of the site. As
such, exposure through ingestion of groundwater is not known to occur. Exposure may
occur at outbreaks on the ground surface (i.e., at SW-12) or if future activities at the site
mclude excavation within the saturated zone.
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Contaminants of Concern

COCs for groundwater include those chemicals with concentrations exceeding
New York State SCGs/ARARs. These include primarily VOCs, some metals and sulfate.
COCs for overburden groundwater are included on Table 4.

Chemical Specific Cleanup Objectives

Chemical specific cleanup objectives for groundwater were developed in a manner
similar to that used for site soils. Generally, the most stringent SCG/ARAR was used
unless this was below the CRQL. Cleanup objectives for individual COCs are included on
Table 4.

Remedial Action Objective

The remedial action objective for groundwater is to limit the potential for
exposure or migration of overburden groundwater containing substances at concentrations
exceeding those listed on Table 4.

3.3 GENERAL RESPONSE ACTIONS

General response actions are broad classes of remedial measures that will satisfy the
remedial action objectives. General response actions are media specific and include
treatment, containment, removal, Limited Action, etc.

The following sections present general response actions for surface water sediments,

floodplain sediments, site soils and groundwater. Additionally, areas and volumes of media

associated with the general response actions are presented.

3.3.1 Surface Water Sediment

The following general response actions were considered for the surface water sediments in
the on-site tributary to the South Branch of Smokes Creek:
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o No action,

« Limited Action,

e Containment, and
e Removal

The volume of sediments in this area was estimated based upon the data collected during
the remedial investigation. Affected sediments appear to extend from sample locations
SWS-6 to SWS-8, a length of about 700 feet. The width of the on-site tributary varies
from several feet up to about 15 feet. Therefore, the area of sediments is estimated to be
about one quarter of an acre. Assuming a sediment depth of 1 foot, the volume of affected
sediments is estimated to be 400 cubic yards. This is believed to be a conservative
estimate of the sediment depth since bedrock is exposed in the bottom of the on-site
tributary in several locations indicating a thin layer of sediment over the rock.

3.3.2 Floodplain Sediments
The following general response actions were considered for the floodplain sediments:

e No action,

o Limited Action,
o Containment,

e Removal, and

e In-situ treatment.

The purpose of the floodplain sediment samples was to evaluate the presence of
compounds that are believed to be attributable to water stored in the former bed of the
South Branch of Smokes Creek after the 1971 fire at the site (see Section 2.1). Analysis of
these samples did not indicate the presence of site related substances at concentrations
above the remedial action objectives. The majority of the compounds detected in the site
soils were VOCs while the floodplain sediments contamed PAHSs that may be associated
with the fill placed in the area.

Compounds detected at concentrations above the remedial action objectives generally
include PAH's in FPS-6, pesticides in the NYSDEC split of FPS-5 and several metals. As
discussed in section 2.3.4, these substances are likely to be attributable to the fill placed in
this area during the rerouting of the South Branch of Smokes Creek or analytical testing
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anomalies (in the case of the pesticides in the NYSDEC split sample). It is not believed
that the compounds detected in these two samples are indicative of widespread impact
throughout the floodplain area since similar concentrations of these substances were not
detected in the other floodplain sediment samples.

The general response actions that may be applied to the floodplain sediments such as
contamment (i.e., capping), removal, and m-situ treatment would involve extensive
earthwork and clearing of the area. Based upon observations made during the remedial
investigations the floodplain is likely to be considered a wetland. Additionally, since the
floodplain sediment sample locations were covered by 0.5 feet of soil, remedial work
would cause increased exposure to site workers and the public to the materials. As such,
in accordance with 6 NYCRR Part 375 (see Section 3.2), remedial work should only be
done after careful consideration is given to the benefits in reducing potential risks and the
harm that would be done to human health and the environment through implementing the
remedy.

Presently there is not sufficient data to indicate a need for remediating the floodplain
sediments. Rather, additional sampling aimed at confirming the presence and limits of the
PAH's detected in FPS-6 and the pesticides that may be present at FPS-4 is included in
each remedial alternative. Pending the results of this analysis, the floodplain sediments may
be left in place or addressed along with the other affected sediments and site soils.

3.3.3 Site Soils
The following general response actions were considered for the site soils:

e No action,

o Limited Action,

o Containment, and
+ In-situ treatment.

The RI test data indicates that the area of affected soils is approximately 2 acres. The
aerial extent of this area is shown in Figure 4. These soils are believed to be residuals left
behind after the removal action was completed around 1977. The affected soils were
observed to extend from a depth of about 1 to 2 feet to a depth of 3 to 8 feet.
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The RI test data indicate that a localized hot spot exists in the vicinity of sample SSI-2.
The volume of this material is estimated to be 280 cubic yards. Since this area contained a
wide variety of chemicals (VOCs, SVOCs, PCBs, and pesticides) at relatively high
concentrations and appears to have a small volume, the general response actions for the
material are limited. It is not felt that mstitutional controls, containment or in-situ
treatment are appropriate response actions for this material. Rather due to the limited
volume of soil involved and the diverse types of compounds present the appropriate
general response action for this material is removal with offsite treatment and offsite

disposal.

3.3.4 Groundwater
The following general response actions were considered for the site groundwater:

¢ No action,

o Limited Action,

e Containment,

¢ Collection/Treatment/Discharge, and
o In-situ treatment.

The aerial extent of groundwater that is to be remediated is beneath the former active
portion of the site and extends from MW-12 to the south up to MW-8 to the north and
from MW-IR to the east and MW-14R to the west (see Figure 7). Water from the lower
soil zone and the upper 25 to 30 feet of the bedrock is affected.

The volume of groundwater that would be treated may vary for each general response
action and the specific technology type under consideration. For example, pumping rates
for collection/treatment/discharge type systems would be different than pumping rates
associated with containment actions.

3.4 IDENTIFICATION OF REMEDIAL TECHNOLOGIES AND PROCESS
OPTIONS

Remedial technologies and process options were identified for the gemeral response
actions and media listed in Section 3.3. This preliminary review establishes an overall set
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of remedial technologies and process options and eliminates those which cannot be
realistically applied to each media at the site. Technologies that are not applicable to the
chemicals of concern or are not implementable were eliminated from further consideration.

3.4.1 Surfac_e Water Sediments

Remedial technologies and process options for surface water sediments are summarized in
Table 5 and discussed below.

No Action

Under the no-action general response, no remedial work would be implemented for the
surface water sediments. This general response will be retained throughout the feasibility
study since it represents the current site conditions and practices of environmental
monitoring to observe emvironmental conditions. This general response serves as a
baseline for the remedial alternative evaluation process.

Limited Action

Limited action such as deed restrictions, fencing and monitoring, as described in Table 5,
can be readily implemented for the surface water sediments at the Chem-Trol site. These
technologies are aimed at reducing exposure to contaminants and do not reduce the
volume, mobility or toxicity of the media. These technology types will be considered in
alternative development.

Containment

Containment of the surface water sediments could be achieved by capping the area with
soil, synthetic liners or by replacing the existing on-site tributary with a culvert. These
processes would prevent contact with the sediments and reduce their mobility by limiting
erosion. The use of synthetic liners to cover the sédiments was screened out because this
process is aimed at reducing infiltration while the purpose of containing the sediments
would be to reduce access. This is more effectively achieved using a soil cover that could
resist the potential for erosion or by replacing the tributary with a culvert system.
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Removal

Removal of the sediments in the on-site tributary could be done by temporarily diverting
the current flow and excavating the soil using conventional methods. The sediments may
then be disposed of or treated off site at a NYSDEC approved facility. Alteratively, the

soils may be stored on-site.
3.4.2 Site Soils

Remedial technologies and process options for site soils are summarized in Table 6 and
are discussed below.

No Action

Under the no-action general response, no remedial work would be implemented for the
site soils. This general response will be retained throughout the feasibility study since it
represents the current site conditions and practices of environmental monitoring to
observe environmental conditions. This general response serves as a baseline for the

remedial alternative evaluation process.

Limited Action

Limited action such as deed restrictions, and fencing as described in Table 6 can be readily
implemented for the site soils at the Chem-Trol site. Similar to the surface water
sediments, these technologies are aimed at reducing exposure to contaminants and do not
reduce the volume, mobility or toxicity of the media. These technology types will be

considered in altermative development.

Containment

Containment of the site soils could be achieved by capping the area with soil, or synthetic
hners. The cover could either be designed to prevent direct contact or both limit

infiltration and direct contact. The reduction in infiltration would limit mobility of the
chemicals. It is noted that a soil cover was placed at the site m 1977.

-38-



"Hot Spot” Removal

Removal of the site soils could be done by excavation using conventional methods. The
site soils may then be disposed of or treated off site at a NYSDEC approved facility.

In-Situ Treatment

Treatment of the site soils in-place using processes such as stabilization, vapor extraction,
biodegredation, bioventing, soil flushing, and steam stripping was considered. These
treatment methods could reduce the toxicity, mobility and volume of the substances in the
site soils. Stabilization was excluded from further consideration due to its ineffectiveness
in treating some of the types of compounds (i.e., volatile organic compounds) present in
the site soils.

3.4.3 Groundwater

Remedial technologies and process options for groundwater are summarized in Table 7
and are discussed below.

No Action

Under the no-action general response, no remedial work would be implemented for
groundwater at the site. This general response will be retained throughout the feasibility
study since it represents the current site conditions and practices of environmental
monitoring to observe environmental conditions. This general response serves as a

baseline for the remedial alternative evaluation process.
Limited Action

Limited action such as deed restrictions, and fencing as described in Table 7, can be
readily implemented for the groundwater at the Chem-Trol site. Similar to the other media
at the site, these technologies are aimed at reducing exposure to contaminants and do not
reduce the volume, mobility or toxicity of the media. These technology types will be
considered in alternative development.
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Containment

Methods of groundwater containment include vertical barriers, horizontal subsurface
barriers and encapsulation. Slurry walls were eliminated since this process option is not
typically used in rock. Horizontal subsurface barriers were also eliminated from further
consideration. These processes are used to form a low permeability zone below an
affected area. At the Chem- Trol site a low permeability material already exists below the
affected groundwater, and this technology is not necessary.

Collection

Groundwater collection could be implemented at the site through the use of extraction
wells or subsurface drains created by excavation or hydrofracturing the weathered rock.
Discharge of the collected water to the local POTW may be possible pending their
approval. These processes were retained for further consideration in the feasibility study.

Process options that were eliminated from further consideration include 2-phase
extraction, and discharge of extracted groundwater to the South Branch of Smokes Creek.
Two-phase extraction was eliminated since it would not be feasible to achieve the required
vacuum in the weathered shale.

Ex-Situ Treatment

The extracted groundwater could be treated by a variety of biological, physical and
chemical treatment methods as listed in Table 7. These treatment methods will be
considered further during the feasibility study. '

Discharge

The treated groundwater could either be discharged to the South Branch of Smokes Creek
or to the POTW. These discharge options were retained for further consideration in the
feasibility study.
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In-Situ Treatment

In-situ treatment techmologies that may be applicable to the groundwater include
bioremediation, air sparging and chemical treatment. These methods typically involve a
system to deliver the treatment medium (e.g., microbes, air, nutrients, etc.) to the
subsurface and a collection system to control the movement of groundwater.

Bioremediation involves introducing water containing oxygen, nutrients and microbes into
the subsurface. The microeorganisms metabolize compounds either in the groundwater or
adhered to the soil transforming them into other compounds. Difficulties have been
experienced when applying this technology to complex mixtures of compounds such as
those present at Chem-Trol.

Air sparging is a method where air is injected below the water table to strip VOCs from
the groundwater. The air then bubbles up to the surface and is collected in a SVES.

Chemical treatment is the in-situ chemical transformation of compounds into less

hazardous products.

3.5 PRELIMINARY EVALUATION OF PROCESS OPTIONS

This evaluation is done to reduce the number of potentially applicable remedial process
options using the criteria of effectiveness, implementability, and costs. This step eliminates
options that are not appropriate for the Chem-Trol site to focus the feasibility study on
those that are effective and implementable. Cost is used in evaluating technology types of
the same general response category relative to each other.

Effectiveness Evaluation Criteria

The identified remedial technologies were screened further such that those that were not
likely to protect human health and the environment and satisfy the remedial action
objectives were not considered further. This was done by assessing a technology's ability
to reduce the toxicity, mobility, and volume of the substances at the site. Other factors

considered in this evaluation were:
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o potential impacts to human health and the environment during implementation,
e how proven and reliable a technology is with respect to site conditions, and
o operation and maintenance (O&M) requirements.

The long-term management requirements for residuals at the site reduces the likely
effectiveness of a technology and was therefore mcluded in this evaluation.

Implementability Evaluation Criteria

Implementability includes both technical and administrative feasibility of implementing a
technology process. Since technical implementability was used as the primary criteria
during the initial screening, this evaluation focuses on mstitutional aspects such as the
ability to obtain permits for offsite actions, the availability of equipment to do the work,
and the capacity of treatment, storage and disposal facilities.

Costs Evaluation Criteria
Costs play a limited role in the screening of process options. Costs are used in the
comparison of process options under the same technology type. At this stage costs are
based on engineering judgment, and each process is assigned a relative cost of low,
moderate, or high.

3.5.1 Evaluation of Surface Water Sediment Process Options
Surface water sediment process options were evaluated as summarized in Table 8. The
following sections discuss our evaluation of the process options for each general response
action.

No Action

This response action is retained throughout the FS evaluation to comply with NYSDEC
and CERCLA requirements.
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Limited Action

The remedial options under this response action include security fencing, deed restrictions,
and environmental monitoring. An mspection program would be necessary for a security
fencing system. Restriction on future property use could be incorporated for the surface
water sediments in the on-site tributary, as appropriate, should the land be sold in the
future. Sediment monitoring could be implemented to observe that substances do not
migrate offsite where they could impact human health and the environment. These
processes address contact but do not reduce the toxicity, mobility or volume of
compounds. The costs of these options are considered low. These limited actions will be
considered in the detailed analysis.

Containment

Containment methods including soil cover and replacing the existing on-site tributary with
a culvert system are considered effective and implementable methods of achieving the
remedial action objectives for surface water sediments. These process options both
prevent direct contact with the sediments and limit mobility by reducing the potential for
erosion and subsequent deposition at downstream locations. These options would require
a maintenance program to assess if they are performing as designed. Costs for these
options are considered moderate. Containment of the on-site tributary sediments is

retained for further consideration m the detailed analysis.
Removal

The surface water sediments could be excavated from their present location for
subsequent disposal. Two options for disposing of the sediments were considered, on-site
disposal in a landfill cell and off site disposal. On-site disposal was eliminated from further
consideration since it would require construction of a landfill cell. It is believed that the
implementability of such an option is questionable due to techmical considerations and
community acceptance. Costs for the removal option are considered high relative to the
others considered. Removal of the on-site tributary sediments is retained for further

consideration in the detailed analysis.
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3.5.2 Site soils

Site soils process options were evaluated as summarized on Table 9. The following
sections discuss our evaluation of the process options for each general response action.

No Action

This response action is retained throughout the FS evaluation to comply with NYSDEC
and CERCLA requirements.

Limited Action

The remedial options under this response action include security fencing, and deed
restrictions. As with the surface water sediments, an inspection program would be
necessary for a security fencing system. Restriction on future property use could be
incorporated for the site soils as appropriate should the land be sold in the future. The
costs of these options are considered low. Limited action for the site soils will be
considered in the detailed analysis.

Containment

Containment methods including soil cover, low permeability soil, and a synthetic cap
would meet the remedial action objectives for site soils. These process options prevent
direct contact with the soils and reduce infiltration. The fact that the low permeability soil
and synthetic caps would reduce infiltration would tend to limit the mobility of the
compounds in the soil. As such, low permeability capping could be used in conjunction
with a remedial plan that was aimed at holding the compounds in place. A soil cap that
limits contact with the soils while allowing some infiltration would be more appropriate in
cases where the remedial plan used treatment methods that were designed to remove the
compounds from the soil for subsequent collection or treatment. These options would
require a mamntenance program to assess if they are performing as designed. Costs for
these options are considered high. Containment of the site soils will be considered in the

detailed analysis.
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"Hot Spot" Removal

The site soils in the "Hot Spot" area could be excavated from their present location for
subsequent treatment/disposal offsite. This would result in a reduction of the volume of
affected soils at the site. Costs for the removal option were considered high relative to the
others considered. "Hot Spot" removal will be considered in the detailed analysis.

Treatment

In-situ treatment methods such as vapor extraction, biodegredation, bioventing, soil
flushing and steam stripping were considered for treatment of the site soils.

Vapor extraction would reduce the volume of VOCs m the soil at the site. Vapor
extraction has the added affect of mtroducing oxygen rich air into the subsurface thus
acting in a manner similar to a bioventing system, increasing the rate of biological
degradation. Therefore, for the purposes of the feasibility study, these process options will
be considered together. Vapor extraction is readily implementable at moderate capital

costs and is retained for further consideration.

Biological treatment has proven effective at treating petroleum contaminated soils but its
use in treating mixtures of a variety of chlorinated VOCs and SVOCs has been limited to
bench and pilot scale studies. There is also a lack of certainty of the success in
implementing bioremediation in Northern climates. As such, bench and pilot scale
treatability studies would be necessary to evaluate the effectiveness and implementability
of in-situ biological treatment at the Chem -Trol site and this treatment method will not be
considered further.

Soil flushing is currently being developed as a remedial method to treat soils contaminated
with mixtures of VOCs and SVOCs as are present at the Chem-Trol site. However, as in
the case of bioremediation it also has not been used to treat actual sites. This technology
will not be considered further in the feasibility study.

Steam stripping is effective at removing VOCs from soil but not SVOCs. This technology
will not be considered further due to its lack of ability to treat SVOCs since vapor
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extraction could treat the VOCs at the Chem-Trol site with fewer implementation

problems.
3.5.3 Groundwater

Remedial technologies and process options for groundwater are summarized in Table 10
and are discussed below.

No Action

This response action is retained throughout the FS evaluation to comply with NYSDEC
and CERCLA requirements.

Limited Action

The remedial options under this response action include security fencing, and deed
restrictions. As with the surface water sediments, an inspection program would be
necessary for a security fencing system. Restriction on future property use including the
drilling of wells could be implemented including restrictions on drilling groundwater wells
in downgradient areas. The costs of these options are considered low.

Collection

Groundwater collection would reduce the mobility of compounds at the site by
manipulating groundwater flow patterns. This general response action is considered
readily implementable at moderate costs. As such, collection is retained for further
consideration in combination with other methods aimed at treating the affected

groundwater as discussed below.

Ex-Situ Treatment/ Discharge

This response action includes the groundwater collection methods listed above and
couples them with ex-situ treatment. This remedial approach is widely used to treat sites
similar to Chem-Trol. However, because of the low solubility of the compounds and other
factors such as adsorption, this response action removes compounds from the ground very

slowly, resulting in very long times to reach remedial action objectives.
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A variety of treatment process option are effective at removing compounds from the
pumped groundwater such that the water may be discharged to a surface water body such
as the South Branch of Smokes Creek or the POTW (see Table 10). These methods
include biological treatment (anaerobic and aerobic) and physical treatment (precipitation,
stripping, carbon adsorption, reverse osmosis and ion exchange). The ex-situ treatment
method used at the Chem-Trol site would likely include several umit operations in a
treatment train. The selection of the treatment method will be made during remedial
design.

Costs for this response action are considered high. This response action is retained since it
represents the currently accepted practice for groundwater remediation.

In-Situ Treatment

In-situ treatment technologies include intrinsic bioremediation, bioremediation, air

sparging, chemical transformation and reactive barriers.

As discussed above under "Site Soils”, bioremediation (both intrinsic and enhanced) has
proven effective at treating petroleum compounds and its use in treating chlorinated VOCs
is currently being studied. This technology will not be retained due a lack of
implementation at sites containing mixtures of VOCs in cold climates.

Air sparging would reduce the volume of compounds at the site soils by transferring them
into the vadose zone for collection by a vapor extraction system. However this process
option may not be effective in rock since the air movement is not widely understood.
Small variations in permeability control air pathways and large portions of the targeted
remediation zone may be bypassed by the air. As such, air sparging will not be considered
further.

Chemical transformation has not been implemented at sites where there exists a mixture of
unknown compounds. Therefore this process will not be considered further.

Reactive barriers are effective at removing a wide variety of compounds. However, it

would not be practical to construct a reactive barrier wall in the bedrock or over an area
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as large as is present at the site. As such, this technology was deleted from further

consideration.

Containment

Methods of groundwater contamment include vertical barriers, and encapsulation. Vertical
grout curtains are effective, implementable means of reducing the amount of seepage at
the site. These methods will be considered in feasibility studies.

The long-term effectiveness and implementability of encapsulation for immobilization of

the VOCs at the site is unknown due to the potential for compounds to continue to leach
and this technology was eliminated from further consideration.
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4. DEVELOPMENT OF REMEDIAL ALTERNATIVES

The technically feasible remedial technologies retained after the preliminary screening and
evaluation in Section 3 are combined in this section to form site wide remedial
alternatives. Remedial alternatives were developed that protect human health and the
environment through a range of appropriate management options. Appropriate options
involve elimmating hazardous substances at the site, reducing the concentrations of these
substances to acceptable levels, and preventing exposure to the substances or

combinations of these methods.

The remedial technologies and process options retained after the imitial screening
discussed in Section 3.5 are listed in Table 11. In some instances more than one process
option was retained after the initial screening. In these cases the process option that was
felt to be more suitable for the site conditions was included in the detailed analysis of
remedial alternatives. The rationale for selecting one process option over another is listed
on Table 11.

The remaining process options were combined into remedial alternatives. Process option
combinations were chosen such that a range of "source control” and "migration
management" components were assembled. Source control refers to remedial processes
that involve removal, treatment, or containment of the affected site soils and sediments
that may serve as continued sources. Migration management relates to means of

controlling substances that have moved away from source areas.

The source control and migration management components were assembled into an
overall matrix where each axis contains system components which can be combined into
16 comprehensive site wide alternatives as shown on Table 12. Six of the 16
combinations were not considered to be reasonable and were therefore deleted from
further consideration. These combinations are those that include "no action" for source
control with the migration management components and those that include "no action" for
migration management with the source control components. These alternatives would not

comprehensively address site conditions.
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4.1 PRELIMINARY SCREENING OF ALTERNATIVES

The remaining ten alternatives were screened using the criteria of effectiveness,
implementability and costs as defined in Section 3. This evaluation is summarized on
Tables 13 through 15. The following paragraphs discuss the rationale for eliminating
certain alternatives based upon effectiveness, implementability, and costs.

Alternatives 2, 3 and 4 combine the migration management components of access
restrictions and groundwater monitoring with increasingly agressive methods of source
control (see Table 13). Alternatives 3 and 4 were judged to be ineffective. Alternatives 3
and 4 include upgrading the existing soil cover (Alternatives 3 and 4) and soil vapor
extraction (Aternative 4). These componants of source control are only felt to be
reasonable when combined with some active means of migration management. As such,
Alternatives 3 and 4 will not be considered further during the detailed analysis.
Alternative 2 includes removal of the on-site tributary sediments and "hot spot " soils
along with access restrictions and monitoring. This alternative is believed to represent the
minimal action necessary to be protective of human health and the environment and will be

considered in the detailed analysis of alternatives.

Alternatives 8, 9 and 10 include groundwater pumping wells as the means of extracting
groundwater. The volume of groundwater and well spacing that would need to be
pumped to control flow at the site was estimated using a capture zone method presented
in "Application of Capture-Zone Type Curves for Aquifer Cleanup” (Javandel, 1984). This
estimate was made using the average hydraulic parameters presented in the RI (GZA,
1994). These calculations indicated a system consisting of four extraction wells pumping
at 15 gallons per minute would be required. These wells would be spaced about 125 feet
apart between MW-10R and MW-12R.

Such a pumping well system is not felt to be an effective means of capturing contaminated
groundwater in fractured rock. In addition, aquifer heterogeneities and anisotropies
would allow contammants to potentially bypass even an elaborate groundwater recovery
well system. It is our opinion that a closer well spacing may be necessary to prevent flow
past the system through fractures that are not intersected by the wells. As a minimum,
extensive testing (i.e., pumping tests, tracer tests, etc.) would be necessary to demonstrate
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the effectiveness of such a system. It is believed that a continuous trench drain, included
in Alternatives 5, 6, and 7, would be a more effective means of extracting groundwater.

The implementability of a system of pumping wells was also considered to be low due to
the need to maintain pumps in each well. It is our experience that pumping well systems
require a higher level of maintenance than gravity type systems (ie., a trench drain)
limiting their implementability.

Based upon the effectiveness and implementability considerations discussed above

Alternatives 8, 9, and 10 were deleted from further consideration during the detailed

analysis of alternatives.

4.2 ALTERNATIVE 1

Alternative 1 Groundwater Monitoring
Sediment Monitoring

Floodplain Monitoring

This alternative is included as a basis of comparison for the other alternatives as required
by NYSDEC and CERCLA. This alternative does not include any active remedial work at
the site. Periodic monitoring of surface water sediments and groundwater would be

implemented as part of the alternative to assess changes in site conditions.

4.3 ALTERNATIVE 2

Alternative 2 Sediment Monitoring
Enhanced Groundwater Monitoring
Floodplain Monitoring
"Hot Spot" Excavation/Treatment/Offsite Disposal
On-site Tributary Sediment Excavation/Treatment/Offsite Disposal
Access Restrictions

Site Fence
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This alternative includes "hot spot" soils and on-site tributary sediment removal, deed
restrictions, a fence to prevent contact with materials at the site, and monitoring to
evaluate if migration of the substances in the groundwater and surface sediments is
occurring from their present location. This alternative would remove the most affected and
accessible material from the site and eliminate contact with the remaining affected media.
The enhanced groundwater monitoring includes studies to determine the extent of affected
groundwater downgradient of the site.

It is noted that this alternative and each of those discussed below include removal and
offsite disposal of the on-site tributary sediments. Another means of addressing the on-
site tributary sediments is to cover them in place. Sediments in the on-site tributary could
be covered with an erosion resistant cap consisting of a drainage filter fabric overlain by 1
foot of clean soil to limit direct contact.

As such, a sediment cover could perform adequatly to limit contact with the on-site

tributary sediments. Covering the on-site tributary sediments may be considered during

design of the choosen remedy.

4.4 ALTERNATIVE §

Alternative 5 Sediment Monitoring
Enhanced Groundwater Monitoring
Floodplain Monitoring
"Hot Spot" Excavation/Treatment/Offsite Disposal
Access Restrictions
On-site Tributary Sediment Excavation/Treatment/Offsite Disposal
Groundwater Extraction and Treatment

In this alternative, in addition to the remedial technologies listed in Alternative 2, a
groundwater pumping/ ex-situ treatment system would be installed. This is considered a
traditional approach to remediating sites similar to Chem-Trol.

Experience with groundwater extraction at similar sites has indicated a lack of

effectiveness in attaining complete site restoration. A recent study by the National
Research Council (NRC, 1994) stated that groundwater pump and treatment systems have
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not met the cleanup goals at any of the 42 sites contaminated with dense non-aqueous
phase liquid. Groundwater pump and treat systems often act primarily as hydraulic
containment systems limiting the mobility of the affected groundwater.

This alternative includes a trench drain as the means of extracting groundwater. Two
methods of trench drain construction were considered, open cut trenching and directional
drilling. These two construction methods and their impact on the remediation strategy are
discussed in Section 5. The trench drain could be supplemented with extraction wells if it
is found necessary to collect water from deeper in the bedrock.

The extracted groundwater would be treated on-site prior to discharge either to the South

Branch of Smokes Creek or to the Ere County Sewer District No. 3 publicly owned
treatment works (POTW).

4.5 ALTERNATIVE 6

Altemative 6 Sediment Monitoring
Enhanced Groundwater Monitoring
Floodplain Monitoring
"Hot Spot" Excavation/Treatment/Disposal Offsite
Access Restrictions
On-Site Tributary Sediment Excavation/Treatment/Offsite Disposal
Site Soils Cover

Groundwater Extraction and Treatment

Alternative 6 includes the components of Alternative 5 but conmsiders upgrading the
existing cap over the site soils.
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4.6 ALTERNATIVE 7

Altemative 7 Sediment Monitoring
Groundwater Monitoring
Floodplain Monitoring
"Hot Spot" Excavation/Treatment/Offsite Disposal
Limited Action
Site Soils Cover
On-site Tributary Sediment Excavation/Treatment/Offsite Disposal
Soil Vapor Extraction
Groundwater Extraction and Treatment

This altemative includes the components of Altemative 6 along with soil vapor extraction

to remove VOCs from the site soils.
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5. DETAILED ANALYSIS OF ALTERNATIVES

5.1 INTRODUCTION

A detailed analysis of the alternatives identified in Section 4 is presented below. This
analysis provides the basis for selecting a preferred alternative. The detailed analysis
consists of defining the components of each alternative with respect to affected site media,
technologies to be implemented and performance requirements, and an assessment of the
alternatives against prescribed evaluation criteria.

The identification of remedial alternatives is based solely on the existing data. No pilot
plant or design related evaluations or studies have been conducted. Conclusions about
sizes/ capacities, and estimated costs are subject to the limitations implied by the level of
evaluation conducted. Differing conditions may become evident with further investigation.
If such conditions become evident it may be necessary to reevaluate the feasibility of the

remedial alternatives.

NYSDEC and EPA have identified nine evaluation criteria to use in assessing remedial
alternatives. These criteria are divided into threshold criteria that must be achieved by the
remedy, balancing criteria that are used to weigh one alternative against another, and
modifying criteria to incorporate public comments. These evaluation criteria are listed and
explained below.

Threshold Criteria

Overall protection of human health and the environment addresses whether an alternative
provides adequate protection of human health and the environment, and describes how
risks posed through each exposure pathway are eliminated, reduced, or controlled through
treatment, engineering controls, or institutional controls. It also examines whether the
alternative poses any unacceptable short-term or cross media impacts. The overall
protection criterion is based on the results of several other evaluation criteria, especially
long term effectiveness, permanence, and achieving SCGs/ARARs.

Compliance with standards criteria and guidance (SCGs) and applicable or relevant and
appropriate requirements (ARARs) or other environmental laws is required by 6 NYCRR
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Part 375 and CERCLA. A selected remedy generally must meet all SCGs/ARARs or
provide grounds for mvoking a waiver allowed under CERCLA. Compliance is addressed
in relation to chemical specific, action specific and location specific SCGs/ARARs

Primary Balancing Criteria

Long-term effectiveness and permanence addresses the likelihood that alternative
implementation will protect human health and the environment over the long term after
remediation goals have been met.. It also addresses the adequacy and reliability of
controls to maintain reliable protection of human health and the environment over time,

once cleanup goals have been met.

Short-term effectiveness and environmental impacts addresses the effects of an alternative
during the construction and implementation phase until remedial action objectives are met,
including the speed with which the remedy achieves protectiveness and the potential to
create adverse impacts on human health and the environment during construction and
implementation. Also included under this criterion are the impacts to human and natural

environment that may be of a longer duration.

Reduction of toxicity, mobility, or volume through treatment addresses the statutory
preference for selecting remedial actions that employ treatment technologies that
permanently and significantly reduce toxicity, mobility, or volume of hazardous substances
as their principal element. This evaluation addresses the anticipated performance of the
technologies that may be employed in achieving these treatment goals. It includes the
amount of waste treated or destroyed; the reduction in toxicity, mobility or volume; the
irreversibility of the treatment process; and the type and quantity of residuals resulting
from the treatment process.

Implementability addresses the technical and administrative feasibility of implementing an
alternative, and the availability of services and materials required during its implementation.
This evaluation includes such items as the ability to construct and operate the technology;
the reliability of the technology; the ease of undertaking additional remedial actions; the
ability to obtain services, capacities, equipment, and personnel; the ability to monitor the
performance and effectiveness of technologies; and the ability to obtain necessary approvals
and coordinate with regulatory agencies and authorities.
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The cost criterion addresses the costs associated with implementing a remedial action
alternative, including capital costs, operating and maintenance costs, and total present
worth costs. The cost estimates developed and presented are considered order-of-
magnitude estimates (minus 30% to plus 50%). The costs presented in this report are
subject to the following inherent limitations:

o The preliminary costs estimates presented in the report represent our best professional
judgment in this matter but are not an absolute worst case remedial cost estimate.
Actual quantities and unit costs will vary from those presented here depending on true
labor and material costs, actual site conditions, competitive market conditions,
implementation schedule, and other variables which cannot be accurately estimated
until the time of implementation. The costs presented here include only those items
identified and should not be construed to include other costs not listed.

Modifying Criteria

State or support agency acceptance will be assessed in the ROD following a review of the

comments received on the draft FS.

Community acceptance will be assessed in the ROD following a review of the public

comments received on the draft FS.

5.2 ALTERNATIVE 1 - NO ACTION

This alternative includes:

Component
Groundwater Monitoring
Sediment Monitoring
Floodplain Monitoring

This alternative is included in the feasibility study as a basis for comparison of other
alternatives. This altemmative represents the natural tendency of site conditions to improve
with time. A monitoring system is included to observe this improvement.
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Sediment Monitoring

Sediment monitoring would be implemented to assess the conditions in and around the
affected portions of the on-site tributary. As discussed m Section 2, sediments in this area
contain concentrations of PCBs up to 2.8 PPM, which is in excess of NYSDEC
recommended soil cleanup criteria (TAGM 4046, NYSDEC, 1994) of 1.0 PPM for
protection of human health and NYSDEC sediment cleanup criteria of 0.08 PPM for
protection of the environment. Sediment monitoring locations have been established
upstream, downstream and within this area (see Figure 9).

It is anticipated that the PCB concentrations would diminish slowly with time. Adsorption
to organic material in sediments is the likely fate of more heavily chlorinated PCBs. Once
bound to the sediments the PCBs may persist for years with slow desorption decreasing the
concentrations in the sediments.

Groundwater Monitoring

Groundwater monitoring would be undertaken to observe conditions present in the lower
soil and weathered bedrock zones. Groundwater beneath the site and in the area to the
west (see Figure 7) contained primarily VOCs in excess of NYSDEC ambient groundwater
standards.  Similar to the sediments, monitoring would be conducted upgradient,
downgradient and within the affected area. Existing monitoring wells would be used.

As with the sediments, it is expected that the concentrations of VOCs, SVOCs and metals
in the groundwater would decrease with time due to natural attenuation. Factors that
would tend to result in decreasing concentrations include natural biodegredation, dilution
of the groundwater with infiltrating water, sorption of the substances to the soil, and

chemical transformations.

Since the contaminant sources at the site would not be treated under this alternative it is
anticipated that they may serve as a continued source of substances to the groundwater.
The magnitude of the effect of this process on the concentrations in groundwater is

uncertain.
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Floodplain Soils Monijtoring

Floodplain soils monitoring would be done to further assess the presence of hazardous
substances in this area. As discussed in Section 2, one sample from this area (FPS-6)
contained PAHs in excess of NYSDEC recommended cleanup objectives and a second
sample (FPS-5) contained pesticides in a portion of the sample tested by NYSDEC's
laboratory but not in the portion tested by SCA's laboratory. This monitoring will consist
of collecting two samples in the vicinity of FPS-6 for PAH analysis and two samples in the
vicinity of FPS-5 for pesticide analysis.

5.2.1 Overall Protection of Human Health and the Environment

The no action alternative is not considered protective of human health and the
environment. Although it is believed that concentrations at the site will decrease with
time, potential risks associated with the site are left unchanged in the short term.

5.2.2 Compliance with SCGs/ARARs
The "no action" alternative could be implemented in compliance with location and action

specific SCGs/ARARs, including those associated with environmental monitoring (i.e.
OSHA -Safety and Health Standards), and construction in potential wetland areas.

The "no action" alternative would not comply with the chemical specific SCGs/ARARs for
ambient groundwater quality (6 NYCRR Part 704).

5.2.3 Long Term Effectiveness and Permanence
Groundwater and surface sediment monitoring would be adequate to assess the future
conditions at the site and identify any future exposure pathways associated with the site.
These types of action are used routinely to evaluate sites similar to Chem-Trol.
The long-term risks posed by the site are likely to be similar to those present today.

Concentrations of substances i the site soils, surface water sediments, and groundwater
would preclude future development of the site.
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5.2.4 Reduction in Toxicity, Mobility and Volume Through Treatment

The only treatment that would affect toxicity, mobility and volume of substances at the
site, are the natural processes discussed above.

5.2.5 Short-term Effectiveness

Short-term effects during implementation of monitoring activities related to the protection
of the community, workers, and the environment, could be mitigated through the use of
standard health and safety and construction practices that have been used at the site during

past environmental monitoring work.
5.2.6 Implementability

The no action alternative is readily implementable and would not preclude other actions.
New monitoring wells would be constructed and sampled using protocols previously
implemented successfully at the site. The reliability of this monitoring data would be
continually assessed using standard validation techniques. It is anticipated that approvals
and coordination with public agencies, in addition to NYSDEC and NYSDOH would be
minimal and would not hinder implementation.

5.2.7 Costs

The estimated costs associated with Alternative 1 are summarized below:

Capital Cost $ 14,400
Annual Operation and Maintenance Cost ~ $ 63,120
30 Year Present Worth $ 1,268,026

Refer to Appendix B for a breakdown of these costs.
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5.3 ALTERNATIVE 2 - LIMITED ACTION

Alternative 2 includes:

Component See Detailed
Discussion Under
Altemative:
Sediment Monitoring 1
Enhanced Groundwater Monitoring
Floodplain Monitoring 1

"Hot Spot" Excavation/Treatment/Offsite Disposal
On-Site Tributary Sediment Excavation/Treatment/Offsite Disposal

Access Restrictions

Site Fence

Enhanced groundwater monitoring would include additional studies to assess the extent of
affected groundwater downgradient of the site i addition to the monitoring discussed
under Alternative 1. The "Hot Spot" identified during the RI at sample location SSI-2
would be excavated and taken offsite for treatment and disposal (see Figure 9). The
mstitutional controls are intended to prevent contact with affected media. Access
restrictions, including fencing to limit site access and deed restrictions, would be
implemented to prevent direct contact with affected site soils, surface water sediment and

groundwater.
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Enhanced Groundwater Monitoring

As discussed in Section 2.4.1, VOCs were detected in groundwater samples collected at
MW-13R west of the South Branch of Smokes Creek. It is our opinion that this
observation is indicative of groundwater flow beneath the creek along the creek alignment
(see Figure 8). Therefore we do not believe that affected groundwater is migrating further
to the west.

The enhanced groundwater monitoring program includes studies to confirm the
assumptions made in the conceptual model. These studies include installing two new
monitoring wells, one to the west of the site along the South Alfred Road right-of-way
and the other along the creek downgradient of the site (see Figure 10 for proposed

locations).

Samples from these two monitoring wells and existing well MW-13R would be analyzed
for volatile organic compounds using New York State Analytical Services Protocol
(NYSASP). Depending upon the results of this analysis the need for further action will be

evaluated.

"Hot Spot" Excavation/Treatment/Offsite Disposal

Prior to excavation of the material at SSI-2, additional testing would be done to further
define the extent of this material. The presumed extent of this area is shown on Figure 9.
Based upon the RI test results, it is expected that the volume of soil to be removed is
about 280 cubic yards.

Excavation work would be done in accordance with an appropriate health and safety plan.
It is anticipated that suitable engineering controls and personnel protective equipment are
available to adequately protect workers and the surrounding community during excavation
and handling of the soils.

"Hot Spot" removal would require construction of a staging area for temporary storage of

materials. Excavated material would be placed in the staging area, while the analytical
testing needed for characterization is completed. It is anticipated that the staging area
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would be a bermed area lined with a low permeability synthetic material. The excavated
material would also be covered with synthetic to prevent runoff.

Disposal options for this material were discussed with representatives of a waste disposal
company. They indicated that analytical testing is needed to determine the approprate
disposal method for this material. Testing would be done at a rate of one analysis per 200
cubic yards of soil. Analytical testing to be completed for characterization of the material

would include:
o Toxicity Characteristic Leaching Procedure (TCLP) metals SVOCs, pesticides,
herbicides and VOCs, and
o Total SVOCs, pesticides, herbicides, PCBs and VOCs.

Depending upon the results of the testing the material may be landfilled or incinerated. For
the purposes of cost estimating it is presumed that the material would be incinerated.

On-Site Tributary Sediment Excavation/Treatment/Offsite Disposal

The on-site tributary sediment would be removed by excavating the affected matenals, and
staging them on-site for analytical characterization similar to that described above. It is
presumed that the material could be then transported to an offsite facility for disposal.
The excavation along the on-site tributary would be backfilled and graded using materials
similar to those that were excavated. The area would then be revegetated with plants

idigenous to the area.

Limited Action/Site Fence

Access restrictions would be used to prevent contact with the site soils, surface water
sediments, floodplain sediments and groundwater. A perimeter site fence would be used
to prevent unintentional access to the site. Deed restrictions regarding excavation, land

use and groundwater wells would be implemented.
The following discussions present the detailed analysis of this alternative primarily

focusing on the components unique to this alternative. For further information on the
other components refer to the discussions referenced above.
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5.3.1 Overall Protection of Human Health and the Environment

This alternative mitigates the known site risks primarily through implementation of
institutional controls and removal of the "hot spot" soils and the on-site tributary
sediments. Removal of "hot spot" soils and sediments from the site would permanently
reduce risks by reducing the volume of affected media. Similar to Altemative 1, natural
processes would tend to reduce the concentration of substances in the groundwater at the
site. The monitoring program would be used to assess the effectiveness of the institutional
controls on limiting direct contact, and the long term effect of natural processes.

5.3.2 Compliance with SCGs/ARARs

Alternative 2 could be implemented in compliance with action specific and location
specific SCGs/ARARs. This would require special consideration of dredge requirements,
and floodplain management/wetland protection. Other action specific SCGs/ARARSs are
those pertaining to worker health and safety. It would also be necessary to comply with
SCGs/ARARs for hazardous material identification, packaging, transportation, manifesting
and storage. Location specific SCGs/ARARs related to fence construction near the South
Branch of Smokes Creek and within potential wetlands could be complied with.

Chemical specific groundwater SCGs/ARARs for ambient water quality (i.e. 6 NYCRR
Part 704) would not be met.

5.3.3 Long Term Effectiveness and Permanence

Excavation, treatment and offsite disposal of the "hot spot" soils and on-site tributary
sediments would result in a permanent reduction in risks posed by the material. Residual
risks at the site associated with the these materials would be minimal since the material

would be removed.

Institutional controls would generally be effective as long as the owners of the site
maintain them appropriately. The effectiveness of fencing this site for preventing access is
uncertain since the site is traversed by two streams. As such, the fence would have to abut

the streams allowing access to the site at these locations.
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Deed restrictions would require legal attention during transactions regarding the property.
The overall reliability of this alternative is considered good as long as SCA maintams
ownership of the property.

This alternative mitigates current potential risks posed by site soils, surface water
sediment, and groundwater at the site. A potential future risk may be experienced if the
institutional controls are not kept in place.

5.3.4 Reduction of Toxicity, Mobility and Volume Through Treatment

Sediments removing would reduce the volume of affected material at the site. Disposal of
the on-site tributary sediments would take place off-site. The material would be placed in
a permitted landfill, limiting the mobility of any residuals in the sediments.

Alternative 2 also includes the excavation and off-site treatment of the identified "hot
spot" in the vicinity of SSI-2. This sample contained the highest concentrations of
SVOCs, PAHs, pesticides and PCBs observed in the site soils. Removing this material
from the site eliminates the material containing the majority of volume of these substances.
Based upon the RI test results it is estimated that this would eliminate over 90 percent of
the PCBs and pesticides from the site.

Altemative 2 does not include treatment to reduce the toxicity, mobility or volume of
substances in the groundwater at the site. Treatment of these materials would be through

natural processes that would work at much slower rates than active remedial measures.
5.3.5 Short term Effectiveness

Factors considered related to the short-term effectiveness of Altemative 2 include
environmental impacts and the protection of site workers and the community during
excavation of the "hot spot” and the on-site tributary sediments. Additionally some

environmental impacts may occur during fence construction.

It is anticipated that engineering controls (i.e. dust suppression, erosion control, and air
monitoring) and personnel protective equipment could be used to adequately protect the
community and remediation workers during construction work at the site. Offsite disposal
would result in about 60 to 80 truck trips to and from the site. This is not anticipated to
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pose a problem since the site is serviced by Lake Avenue, a road approved for use by
tandem trucks. The effect of this truck traffic is expected to be small and of short duration

(ie., several days).

Excavation of the "hot spot” and, to a lesser degree, constructing the fence would cause
environmental impacts during construction. These impacts could be mitigated through the
use of controls such as silt fences and dust suppression.

Excavation of the sediments would result in short-term and permanent environmental
impact in the vicinity of the on-site tributary. These impacts could be controlled by
restoring the area to a condition similar to that which is currently present.

It is anticipated that Alternative 2 could be designed and implemented over the course of

one construction season.
5.3.6 Implementability

Alternative 2 is comprised of technologies and construction practices that are currently
available and routinely implemented at similar sites. It is anticipated that these
technologies could be constructed and operated in a reliable manner with a monitorable

effectiveness.

Sediment and soil removal, treatment, and disposal is an implementable technology.
Similar removal actions have taken place (i.e. Black and Bergholtz Creeks Remediation,
Niagara Falls, NY) and permitted facilities currently have the capacity to receive the

maternals.

Implementation would require approval and coordination with other agencies. United
States Army Corps of Engineers (USACOE) approval may be necessary for the work
done in the vicinity of the South Branch of Smokes Creek and its floodplain. Sediment
removal would require coordination with other agencies such as the USACOE and
NYSDEC Division of Fish and Wildlife.
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5.3.7 Costs

The estimated costs associated with Alternative 2 are summarized below:

Capital Cost $ 1,347,719
Annual Operation and Maintenance Cost  $ 69,600
30 Year Present Worth $ 2,730,044

Refer to Appendix B for a breakdown of these costs.

5.4 ALTERNATIVE 5

Alternative 5 includes:

Component See Detailed
Discussion Under
Altemative:
Sediment Monitoring 1
Enhanced Groundwater Monitoring 2
Floodplain Sediment Monitoring 1
"Hot Spot" Excavation 2
Deed Restrictions 2
On-Site Tributary Sediment Excavation/Treatment/ Disposal 2
Groundwater Extraction and Treatment

The monitoring program, "hot spot” removal, sediment removal, and access restrictions
are discussed under Alternatives 1 and 2. Refer to previous discussions of these systems
components. The details of the groundwater pumping and treatment system are discussed

below.
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Groundwater Extraction and Treatment

Groundwater would be collected by a subsurface drain installed in the weathered bedrock.
The drain would consist of a continuous slotted pipe surrounded by stone. The proposed
length of the drain is 600 feet, and three manholes would be placed along the alignment to

provide access. The proposed location of the drain is shown on Figure 11.

The drain would be located near the South Branch of Smokes Creek (see Figure 11). This
location was selected because it is downgradient of most of the affected groundwater at
the site, but still within the affected area. Therefore, a drain at this location would
intercept upgradient flow towards it and tend to draw affected groundwater back.

The drain would be positioned within the weathered shale. This would allow the drain to
intercept fractures in the shallow bedrock and therefore remove substances effectively
from this zone. The drain system would be supplemented with relief wells to collect water
from deeper in the bedrock. The drain would flow toward a pumping station. A
conceptual detail of the drain system is shown on Figure 12.

Relief wells are often used to relieve uplift pressures beneath dams where the permeable
stratum is too deep to be penetrated by a drain. The concept is to provide groundwater at
depth and higher hydrostatic heads a means to flow to the drain (Cedergren, 1989). At the
Chem-Trol site the hydrostatic head in the weathered shale is near the top of rock. The
drain and relief wells would be used to lower the head near the top of weathered shale to
below the top of rock. The drain would lower the head at the top of the relief wells such
that a gradient is maintained from the bottom of the wells to the top causing flow up the
well (see Figure 12). The drain system would be operated at a flow rate designed to
collect the full volume of water that passes beneath the site (see discussion of flow rates

below).

As discussed in Section 4, installation of the trench drain may be accomplished by a "cut
and cover" technique or by directional drilling. The final decision on which method would
be appropriate for the site would be made during remedial design.

The "cut and cover" method involves excavating a trench to the required depth into the
rock for drain placement. It is presently expected that a trench would be excavated 5 to 10
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feet nto the rock. The directional drilling technique would mchude drilling a hole from the
ground surface along the alignment using drilling mud to stabilize the hole and pulling a
pipe into the hole.

The following sections discuss considerations related to the two construction methods.

"Cut and Cover” Trench drain Construction

Preliminary assessment of the rock unit for excavation has been made based upon data
in the RI (GZA, 1994) and a site visit. The rock is described as slightly to moderately
weathered shale to down to depths of approximately 20 feet from the bedrock surface.
The material has thin bedding and evidence of vertical jointing.

The quality of the rock unit was assessed using the Rock Mass Rating (RMR) System
(Bieniawski, 1988). This classification system uses the uniaxial compressive strength
of the rock material, rock quality designation (RQD), spacing of discontinuities,
condition of discontinuities, groundwater conditions, and orientation of discontinuities
to assess the ability to excavate a rock formation. The weathered rock at the site was
described as fair, with a RMR of about 40 indicating that the rock is not diggable and
excavation by ripping is likely to be very difficult (Franklin, 1989). It is likely that it
would be necessary to loosen the rock by blasting prior to excavation. Before the
excavation method can be determined further design study is necessary including test
borings and or test pits along the proposed drain alignment. The additional design
information would include:

o Borings and or test pits along the drain alignment to determine the depth to the
more competent shale;

o A field test to determine the depth of rock excavatability; and

o Piezometers to measure the hydraulic head and vertical gradients along the drain

alignment.

After the trench is excavated it would need to be dewatered prior to drain pipe
installation. Since the dewatering system discharge would need to be treated this could
represent a significant portion of the cost of the "cut and cover” installation method.
Dewatering costs represent a significant unknown in estimating construction costs of
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this method. Sequencing the construction so that the groundwater treatment system is
in place prior to construction could reduce the dewatering costs.

It is presumed that the rock spoil could be used to backfill the upper portion of the
excavation and that offsite disposal of this material would not be necessary. If this is
not the case then disposal of the spoil may represent a significant cost depending upon
the chemical characteristics of the material.

In summary, the advantages and disadvantages of the "cut and cover" excavation
method include:

Advantages
o This excavation method is a proven technology,

o Local contractors are readily available to do the work, and
o The trench would provide an effective cutoff intercepting flow in fractures
extending from the top of rock to the pipe elevation.

Disadvantages
» Ease of excavation is uncertain,

» Excavation would create ground disturbance in a potential wetland area,
o Dewatering costs could be significant and are highly uncertain, and
» Excavation spoil may require special handling and disposal depending upon its

chemical characteristics.

The cost estimates for the drain system and the detail in Figure 12 presume that this

excavation method is used.

Horizontal Directional Drilling

Horizontal directional drilling is a technique often used to install pipelines beneath
river beds. It is considered an attractive alternative since it creates less ground
disturbance than the "cut and cover" method, would result in less excavation spoil and

does not require dewatering,

Directional drilling has certain space requirements that become significant when
considering a site the size of Chem-Trol. On the drilling side of the alignment a 40 foot
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wide by 70 foot long working area is required for drilling equipment. In order to reach
the desired depth the pipe must be angled on the entry and exit sides of the alignment.
The entry and exit side angles are generally limited by the radius to which the
collection pipe may be pulled and the maneuverability of the drilling equipment. At the
Chem-Trol site approximately 100 feet may be needed to reach the required depth.
Additionally, the collection pipe is usually assembled on the exit side of the alignment
prior to pulling it back through. Therefore about 600 feet beyond the exit side of the
drain would be required to assemble the pipe at Chem-Trol. Space requirements could
be reduced if the pipe is assembled in sections as it is pulled back through the bored
hole.

The area of the Chem-Trol site where the drain is proposed for construction does not
have enough space to accommodate the items listed above. On the south side of the
drain there is less than 50 feet to the embankment of Lake Avenue and on the north
side there less than 100 feet to the on-site tributary. The area north of the on-site
tributary is separated by a steep slope and is wooded.

Advantages and disadvantages to the use of horizontal directional drilling are listed

below.

Advantages

o Decreased ground disturbance
e Limited volume of spoil
o Dewatering is not required

Disadvantages

» Space limitations required at the entry and exit sides of the boring may necessitate
obtaining temporary easements on adjacent property, clearing wooded areas of the
site, or using non conventional drilling methods

o The use of drilling mud would require "development” of the drain to assure that it
is functioning as intended

« Some groundwater may bypass the drain in fractures above the drain elevation

» Horizontal directional drilling requires the use of a specialty contractor
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The pumping rate for the groundwater collection drain was assessed using a software
package entitled BEAVERSOFT (1987), developed by Jacob Bear and Amold Verruijt.
The program models plane, steady state flow with infiltration and leakage using the finite
element method. These calculations are intended to give an initial approximation of the
rate of groundwater extraction for this alternative so that it may be compared to other
alternatives. Further work may be necessary to design the system for implementation.

The program was used to calculate the flow from the drain necessary to meet two design

criteria:

1. The upgradient capture width should exceed the width of affected groundwater
flowing beneath the site, and
2. A gradient from the South Branch of Smokes Creek toward the drain should be

maintained.

The first criteria is intended to address continued migration from the site. The second
criteria is aimed at drawing affected groundwater back toward the site for treatment to the

extent practical.

These preliminary calculations indicate that a flow rate of 50 to 100 gallons per minute
would meet the design criteria depending upon the location of the drain relative to the
creek. This flow results in a predicted head in the vicinity of the drain that is about 2 feet
below the elevation of the South Branch of Smokes Creek.

The extracted groundwater would be treated either at the site or the publicly owned
treatment works (POTW) at Erie County Sewer District No. 3.

The ex-situ treatment system would be comprised of a combination of the unit processes
listed in Table 11. Preliminary analysis indicates an on-site treatment system, consisting of
an air stripper followed by carbon adsorption, could treat the extracted groundwater for
discharge to the South Branch of Smokes Creek. It is presumed that the "total organic
substances" treatment requirement for discharge to the creek would be 0.1 mg/] as listed m
6 NYCRR Part 702.16.
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Pretreatment of metals may also be necessary to prevent fouling of the system. The vapor
discharge from the air stripper would be treated by catalytic oxidation prior to discharge
to the atmosphere.

Erie County Sewer District No. 3 has indicated that they may be able to accept the
extracted water for treatment. The pretreatment requirement for discharge to their system
for "total toxic organics” is 2.13 mg/l. This discharge option may be considered during
design of the system.

The groundwater extraction and treatment system would be operated until no further
improvement in water quality is observed in the groundwater monitoring. An assessment
of the potential risks posed by the groundwater would then be completed, taking into
account the water usage and chemical characteristics. If these risks are found to be within
acceptable ranges then groundwater would be monitored for a period of time to determine
if the levels of substances begin to increase. If no significant increase is noted then the
treatment would be discontinued. If unacceptable potential risks are identified then
alternative approaches to the remedial plan will be considered.

5.4.1 Overall Protection of Human Health and the Environment

This alternative achieves overall protection of human health and the environment. The
"hot spot" soils and on-site tributary sediments would be removed from the site. Affected
groundwater would be extracted for treatment. Additionally, monitoring and deed
restrictions would act as secondary means of assuring that nisks are mitigated and that the

systems are operating as ntended.
5.4.2 Compliance With SCGs/ARARs

Action specific SCGs/ARARSs for this altemative include those associated with OSHA
health and safety requirements, SPDES requirements related to discharge to the South
Branch of Smokes Creek (if appropriate), pretreatment requirements for discharge to a
POTW (if appropriate), hazardous materials handling, air quality emission standards, and
wetlands regulations. It is anticipated that this alternative could be implemented in
accordance with each of these SCGs/ARARs.
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Location specific SCGs/ARARs related to wetlands and surface waters would also have to
be considered during design. It is anticipated that these SCGs/ARARs would be met by

this alternative.

Chemical specific SCGs/ARARs for groundwater and surface water include New York
State ambient water quality standards It is unlikely that the groundwater at the site would
be remediated to these levels in the next several years. However, the pumping system

would contain the majority of the affected groundwater, preventing further contravention
of SCGs/ARARSs.

5.4.3 Long-term Effectiveness and Permanence

Upon successful implementation of Alternative 5, the residual site risk would be limited.
Subsurface drains may be subject to clogging by biological activity or sediment infiltration.
These processes would be considered in the design of the system. As such, operation and

maintenance is required to assure long-term effectiveness.

The technologies included in this alternative are routinely implemented at sites similar to
Chem-Trol. The alternative includes monitoring and operation and maintenance.

Therefore, control of the remedy is believed to be adequate and reliable.
5.4.4 Reduction of Toxicity, Mobility and Volume Through Treatment

This alternative includes active measures to reduce the mobility and volume of affected
media. As discussed above the volume of substances in the site soils would be
substantially reduced through the "hot spot" removal. The volume of the affected
sediments in the on-site tributary would be limited by the removal of this material.

The mobility and volume of substances in the groundwater would be reduced by the
groundwater extraction system. The mobility would be reduced since the potential for
offsite migration would be lessened by the groundwater extraction system. Volume of
substances present in the ground would be reduced by the ex-situ treatment of the
groundwater. Residuals of the on-site treatment would include the air discharge from the
air stripper and the spent carbon. These residuals would be managed appropriately by
limiting discharge from the air stripper to permitted levels and through carbon
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regeneration. There would not be site related residuals if the water were treated at the
POTW.

5.4.5 Short-term Effectiveness

Construction activities at the site, related to drain construction and removing the surface
water sediments and "hot spot" soils, would result in short-term effects. These effects

would result from dust emissions from the site, erosion and increased truck traffic.

Protection of the community and site workers would be achieved through the use of
engineering controls and personnel protective equipment. Environmental impacts would
be mitigated by limiting construction activities to the affected areas of the site and

restoring the site to its present condition where practical.

It is anticipated that implementation of this alternative could be completed in one

construction season.

5.4.6 Implementability

The components of Alternative S are readily constructable using conventional construction
techniques. The construction methods included in this altermative have been used many
times in the past and quality control methods have been developed to measure that the
constructed work meets the design requirements. For example, drain imstallation by
directional drilling techniques would require measuring the location of the pipe
horizontally and vertically. This is done using instrumentation placed at the drill bit to
measure inclination and azimuth. This data is used to calculate the location of the hole

along its alignment.

This alternative would require the approval of Erie County Sewer District No. 3, if it was
decided to discharge the extracted groundwater there. If this approval was not possible,
then on-site discharge would be necessary. Similar to Alternative 2, coordination with the
USACOE would be necessary for work in the vicinity of wetlands and surface waters.
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5.4.7 Costs

The estimated costs associated with Alternative 5 are summarized below:

Capital Cost $ 3,133,229
Annual Operation and Maintenance Cost ~ § 317,040
30 Year Present Worth $ 9,429,960

A breakdown of the costs for Alternative 5 is presented in Appendix B.

5.5 ALTERNATIVE 6

Alternative 6 includes:

Component See Detailed
Discussion Under
Alternative:
Sediment Monitoring 1
Enhanced Groundwater Monitoring 2
Floodplain Sediment Monitoring 1
"Hot Spot" Excavation/treatment/Offsite Disposal 2
Deed Restrictions 2
On-Site Tributary Sediment Excavation/Treatment/ Offsite Disposal 2
Site Soils Cover
Groundwater Extraction and Treatment S

The monitoring program, "hot spot" removal, on-site tributary sediment removal and deed
restrictions are discussed under Altemative 2. The groundwater extraction and treatment
systems are discussed under Alternative 5. Refer to previous discussions of these systems
components. The details of the soil cover are discussed below.

The seep area at SWS-12 will also be covered with a soil cover similar to that discussed
below. Prior to placing the cover, the source of the seep will be controlled so that the
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cover material is not eroded. The seepage may be controlled by diverting it to the
groundwater collection system or by limiting the source.

Site Soils Cover

The intention of the site soils cover is to supplement the existing cap so that a uniform
thickness is maintained and to prevent direct contact with the site soils while allowing
processes that tend to promote natural treatment to proceed. These processes include
dissolving of substances in the soil into infiltrating water and vaporization. These

processes are further discussed below.

The rate of dissolution into infiltrating water is dependent upon the permeability of the
surrounding soils which primarily controls the amount of infiltration. The natural soils at
the site have a low permeability, on the order of 1x10° cm/sec (GZA, 1994). It was
estimated in the RI that about 5 to 8 inches of infiltration occurs annually. The effect of
this infiltration is to slowly remove chemicals from the soil as they partition into the water
and migrate down to the groundwater table. Since this alternative includes a groundwater
extraction and treatment system to collect the infiltrating water, it is felt that the cover
should have a permeability equal to or greater than the natural soils. This will allow the
infiltration that is presently occurring to continue and act as a treatment process for the

soils.

A second natural process that tends to treat the soils is vaporization. Movement of vapor
away from the affected material is controlled by molecular diffusion. The diffusion rate
depends on the diffusion coefficient (which is a function of the compound and the media)
and the concentration gradient. Use of a low permeability cover would tend to decrease
the diffusion coefficient of a particular compound, resulting in less vaporization. Similarly,
a low permeability cap would tend to hold vapor within the vadose zone and decrease the
concentration gradient, limiting volatilization. Therefore, the cap should have as high a
permeability as possible to promote volatilization.

In consideration of the issues discussed above, a cap consisting of 1.5 feet of soil with a
permeability greater than 1x10 cm/sec and 0.5 feet of topsoil would be used to limit
direct contact. The former active portion of the site is reportedly covered with
approximately 2 feet of soil. Observations at the site indicate that this material is present
across part of the area of affected site soils. However, erosion may have removed the soil
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in some areas. Therefore the first step in capping would be to evaluate the thickness and
permeability of the existing soil. Material would then be added such that the cover
material properties stated above are maintained.

5.5.1 Overall Protection of Human Health and the Environment

This alternative achieves overall protection of human health and the environment through
active treatment of each of the affected media. "Hot spot" soils and on-site tributary
sediments would be removed from the site. The site soils would be covered to prevent
direct contact. Affected groundwater would be extracted for treatment. Additionally,
monitoring and deed restrictions would act as secondary means of assuring that risks are

mitigated and that the systems are operating as intended.
5.5.2 Compliance With SCGs/ARARs

Action specific SCGs/ARARSs for this alternative include those associated with OSHA
health and safety requirements, SPDES requirements related to discharge to the South
Branch of Smokes Creek (if appropriate), pretreatment requirements for discharge to a
POTW (if appropriate), hazardous materials handling, air quality emission standards, and
wetlands regulations. It is anticipated that this alternative could be implemented in
accordance with each of these SCGs/ARARs.

Location specific SCGs/ARARSs related to wetlands and surface waters would also have to
be considered during design. It is anticipated that these SCGs/ARARs would be met by

this alternative.

Chemical specific SCGs/ARARs for groundwater and surface water include New York
State ambient water quality standards It is unlikely that the groundwater at the site would
be remediated to these levels in the next several years. However, the pumping system
would contain the majority of the affected groundwater, preventing further contravention
of SCGs/ARARs.
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5.5.3 Long-term Effectiveness and Permanence

Upon successful implementation of Alternative 6, the residual site risk would be limited.
Alternative 6 mitigates risks primarily through limiting the potential for contact (i.e. with
site soils, and groundwater). The site soils cap would require routine inspections to assure

that it is functioning as designed.

The technologies included in this alternative are routinely implemented at sites similar to
Chem-Trol.  The alternative includes monitoring and operation and maintenance.

Therefore, control of the remedy is believed to be adequate and reliable.
5.5.4 Reduction of Toxicity, Mobility and Volume Through Treatment

This alternative includes active measures to reduce the mobility and volume of affected

media.

As discussed above the volume of substances at the site would be substantially reduced
through the "hot spot” and on-site tributary sediments removal.

The mobility of the site soils through erosion, would be limited by the cover material.
This reduction in mobility is reversible if the cover material were to be breached,

highlighting the importance of careful maintenance of the system.
Similar to Alternative 5, the mobility and volume of substances in the groundwater would
be reduced by the groundwater extraction system. However, as noted previously, pump
and treat systems are not likely to attain complete site restoration.

5.5.5 Short-term Effectiveness

Construction activities at the site, related to drain construction and removing the surface
water sediments and site soils, would result in short-term effects. These effects would
result from dust emissions from the site, erosion and increased truck traffic.

Protection of the community and site workers would be achieved through the use of

engineering controls and personnel protective equipment. Environmental impacts would
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be mitigated by limiting construction activities to the affected areas of the site and

restoring the site to its present condition where practical.

The amount of increased traffic would depend primarily on the volume of material needed
to cover the site soils. Since the site is presently covered, it is believed that the quantity of
soil necessary to upgrade the thickness over the site soils would be small (i.e. several
thousand cubic yards) and would not impair traffic conditions near the site. However, it
will be necessary to take the surrounding community into consideration when scheduling
remedial work (i.e. limiting truck traffic to daylight hours).

It is anticipated that implementation of this alternative could be completed in one

construction season.
5.5.6 Implementability

The components of Alternative 6 are readily constructable using conventional construction
techniques. The construction methods included in this alternative have been used many
times in the past and quality control methods have been developed to measure that the

constructed work meets the design requirements.

Similar to Alternative 5 this altemative would require the approval of Erie County Sewer
District No. 3, if it was decided to discharge the extracted groundwater there. If this
approval was not possible, then on-site discharge would be necessary. Similar to
Alternative 2, coordination with the USACOE would be necessary for work in the vicinity

of wetlands and surface waters.
5.5.7 Costs

The estimated costs associated with Alternative 6 are summarized below:

Capital Cost $ 3,270,929
Annual Operation and Maintenance Cost ~ $ 335,040
30 Year Present Worth $ 9,837,880

A breakdown of the costs for Alternative 6 is presented in Appendix B.
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5.6 ALTERNATIVE 7

The components of Alternative 7 are summarized in the following table.

Component Components

discussed in
alternative

Sediment Monitoring 1

Enhanced Groundwater Monitoring 2

Floodplain Monitoring 1

"Hot Spot" Excavation/Treatment/Offsite Disposal 2

Access Restrictions 2

Soil Cover 6

On-site Tributary Sediment Excavation/Treatment/ Offsite Disposal 2

Soil Vapor Extraction

Groundwater Extraction and Treatment System 5

This alternative includes the components of Alternative 6 along with soil vapor extraction.
The components of Alternative 7 are shown in plan on Figure 14 and in cross section on
Figure 15. Please refer to previous discussions regarding the other components of the

alternative. The soil vapor extraction system is discussed below.

Soil Vapor Extraction

This alternative represents an active approach to the remediation of residual VOCs in the
site soils. Rather than relying on natural processes to treat the soil, a vapor extraction
system would be used to remove VOCs. The vapor extraction system promotes the
volatilization of compounds from the soil. SVE promotes mass transfer by volatilization

by increasing the concentration gradient and removing compounds as they volatilize.

The soils targeted for treatment by soil vapor extraction (SVE) are at a depth of 2 feet to
about 8 feet below ground surface. It is anticipated that the SVE system would consist of
a series of horizontal, perforated pipes placed in trenches. The pipes would be placed in

the slag fill where it is possible since this material is more porous than the natural soils and
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would promote vapor movement. A schematic layout of the piping for the SVE system is
presented on Figure 14. The actual layout of the piping system would be determined
during design based upon pilot studies.

Air would be drawn from the pipes using a vacuum blower extraction system. Typically,
the extraction system includes sampling ports, flow measurement devices (pitot tubes), a
condensate tank to remove water vapor from the air, particulate filters, air makeup valves

to control flow quantities and the blowers.

If necessary, an air treatment system may be added. The need for a treatment would
depend upon:

1. The concentration of substances in the soil gas.
2. The flow rate necessary to achieve the desired treatment.
3. The air loading emission limits established for the project.

These factors would be considered in designing the system. Treatment processes for SVE
systems often consist of carbon adsorption for low concentrations and catalytic oxidation

for high concentrations.

The goal of operating the SVE system would be to reduce the concentration of VOCs in
the soils to below the remedial action objectives (i.e., TAGM #4046, NYSDEC, 1994).
Monitoring would be done during operation of the system to assess the progress of the
remedial effort. When the monitoring indicates that the remedial action objectives may
have been attained samples of the soil would then be collected for testing. Depending
upon the results of this testing the need for further action will be evaluated.

5.6.1 Overall Protection of Human Health and the Environment
Alternative 7 provides protection of human health and the environment through active

measures to mitigate risks identified for the site. Affected surface water sediments, site

soils and groundwater would each be addressed.
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5.6.2 Compliance With SCGs/ARARs

Compliance with chemical specific, action specific and location specific SCGs/ARARs for
the SVE system components of this alternative are discussed below.

To-be-considered criteria for soil listed in NYSDEC TAGM 4046, Recommended
Practice for Establishing Soil Clean-up Objectives, (NYSDEC, 1994) would form the
basis for evaluating the effectiveness of the SVE system. It is anticipated that the SVE
system could result in a reduction of the concentration of volatile organic compounds in
the soil to concentrations less than those stated in the NYSDEC TAGM.

As with the other alternatives, this work would involve some construction in wetlands and
adjacent to navigable waters. It is anticipated that the work could be done in accordance

with applicable regulations.
5.6.3 Long-term Effectiveness and Permanence

The SVE system would result in a permanent reduction of the mass of substances in the
soil. Reduction of the concentration of VOCs to below the criteria in NYSDEC TAGM
#4046 would eliminate the potential risk for these substances.

SVE systems are considered a demonstrated technology for treating soils affected with
VOCs (National Research Council, 1994). Controls placed on the system would
adequately and reliably assure that it operates as intended.

5.6.4 Reduction In Toxicity, Mobility and Volume Through Treatment
The SVE would reduce the volume of the VOCs in the site soils. It is expected that the

amount of VOCs in the soil could be reduced to the TAGM 4046 criteria. Residuals from
the SVE would consist of air discharge or spent carbon (if used as an air treatment media).

5.6.5 Short-term Effectiveness

Similar to the other components of this alternative it is expected that the community and

site workers could be adequately protected by conventional engineering controls and
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personnel protective equipment during installation of the SVE system. Environmental

impacts of these actions would be limited.

It is anticipated that the components of this alternative could be constructed during one

construction season.

5.6.6 Implementability
The SVE system is comprised of readily available components that are routinely used.
The construction of the SVE would not preclude the implementation of other remedial
actions at the site. In fact, the SVE system may be useful when considering future

development at the site as a vapor relief mechanism. Implementation of the SVE would
require coordination with the NYSDEC Division of Air regarding discharge of the vapor.

5.6.7 Costs

The estimated costs associated with Alternative 7 are summarized below:

Capital Cost $ 3,512,579
Annual Operation and Maintenance Cost ~ $ 378,240
30 Year Present Worth $ 10,474,676

Refer to Appendix B for a breakdown of costs.

5.7 COMPARATIVE ANALYSIS OF ALTERNATIVES

This section presents a comparative analysis of the alternatives developed for the Chem-
Trol site relative to NYSDEC/EPA evaluation criteria. The comparative analysis of
alternatives is presented in Table 16 and discussed below. The relative degree of
compliance with the NYSDEC/EPA evaluation criteria was evaluated and is presented on
Table 17.
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5.7.1 Overall Protection of Human Health And The Environment

Each alternative, except Alternative 1, provides overall protection of human health and the
environment to varying degrees. Alternative 7 provides the greatest degree of protection
to human health and the environment. Removal of the "hot spot" soils and on-site
tributary sediments, soil vapor extraction and the soil cover would mitigate potential risks
posed by the site soils. Groundwater would be addressed through a groundwater
collection and treatment system. Short term risks to workers and the community during
implementation could be mitigated using safety procedures and personnel protective
equipment. Short term risks to the environment caused by working in wetlands and the

on-site tributary could be addressed during detailed design.

Alternatives 5 and 6 include "hot spot” removal, and groundwater pumping and treatment.
Alternative 6 includes upgrading the cover over the site soils, while alternative 5 includes
leaving the existing cap as is. These alternatives provide the next best level of protection
compared to altemative 7, but are less aggressive in nature. The site soils would be
covered as part of Alternative 6 to reduce the potential for direct contact but they would
not be treated. The on-site tributary sediment excavation is expected to result in short-

term environmental impact.

Altemmative 2 provides protection through "hot spot” and on-site tributary sediment
removal and institutional controls such as site fencing. Since groundwater would not be

addressed, this alternative is ranked below Alternatives 5, 6, and 7.

Alternative 1 does not provide any increased level of protection but involves a low degree

of risk to site workers and the environment.
5.7.2 Compliance With SCGs/ARARSs

It is anticipated that each alterative could be implemented in accordance with action
specific and location specific SCGs/ARARs. Chemical specific SCGs/ARARs for ambient
groundwater quality would not be met by any of the altermatives. Work on other sites
containing DNAPL indicates that these standards have not been achieved even after many

years of groundwater extraction. Alternative 7 provides the greatest degree of compliance

- 85-



with these SCGs/ARARs, since it includes measures to treat the on-site soils (i.e.. the
source area) as well as the components of the other altematives.

5.7.3 Long-Term Effectiveness and Permanence

Long-term effectiveness is based upon the degree to which potential human health risks
due to exposure to affected media is reduced from the existing risk and the reliability of

controls.

Alternative 7 mitigates risks related to soils, groundwater and sediments. The soils
treatment would result in a permanent reduction of risks related with these materials.
Residual risks related to sediments and groundwater are believed to be small and would be
reliably controlled through routine maintenance.

Alternative 6 would mitigate risks to a lesser degree than Alternative 7 since soils would
not be treated. However, residual risks would still be small since the site soils would be
covered and groundwater flow would be controlled. This altemative relies more heavily

on maintenance to assure that these systems are adequately protective.

Altemative 5 mitigates risks attributable to soils through removal of the identified "hot
spot" and on-site tributary sediments. Groundwater would be controlled in the same
manner as in Alternatives 6 and 7. Residual nisks related to soils would be greater for this
alternative since soils would not be covered or treated. Residual risks related to sediments
would be minimal since this material would be removed from the site. This altemative
relies more heavily on maintenance to control risks since less active measures are included

to treat the site soils.

Alternative 2 would result in a permanent reduction in risk related to the "hot spot” soils
and the on-site tributary sediments since these materials would be removed. However, site
soils and groundwater would not be addressed except through access restrictions. As
such residual risks would be greater for Alternative 2 than for the altematives discussed

above.

Alternative 1 does not include measures to decrease risks from their current levels. As

such, Alternative 1 has a low long-term effectiveness.
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5.7.4 Short-Term Effectiveness

Short-term effectiveness is a measure of risks posed to the community and site workers
during implementation of the alternative, the duration that these short-term risks will exist
and the short-term environmental impacts. More complex alternatives generally result in a
decrease in short-term effectiveness due to increased material handling and site
disturbance.

Alternative 1, no action, has the highest degree of short-term effectiveness, since it
involves the least amount of site work and material handling. Alternative 1 could be

implemented over the course of several months.

Alternative 2 involves removal of the "hot spot" soils and tributary sediments and
constructing a perimeter fence. Removal will necessitate exposure of construction
workers to the materials. Exposure to the community could also occur through dust
emissions. Engineering controls would be necessary to reduce the impact on the South
Branch of Smokes Creek. Environmental impacts are also expected but could be
addressed by using engineering controls to prevent erosion of soils into the South Branch
of Smokes Creek. It is expected that the site workers and the community could be
adequately protected through implementation of standard safety procedures and the use of
personnel protective equipment. Alternative 2 is ranked low in terms of short term

effectiveness.

Alternative 5, 6, and 7 include groundwater pumping and treatment in addition to the
components of Alternative 2. This additional site work would involve increased potential
to impact the community and remediation workers due primarily to completing work over
a larger area. Similar to Alternative 2, it is believed that these risks could be reduced
using standard engineering controls (i.e. personnel protective equipment, dust suppression,

air monitoring, etc.) and this alternative has a low degree of short-term effectiveness.
5.7.5 Reduction in Toxicity , Mobility and Volume Through Treatment

Altemnative 1 does not include reduction of toxicity, mobility or volume of materials and is

rated low in this respect.
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Alternative 2 includes offsite disposal of the "hot spot” soils and on-site tributary
sediments but does not address reducing the toxicity, mobility and volume of the
remaining site soils and groundwater. It is noted that since the material in the on-site
tributary is not restricted from land disposal it would likely be placed in a secure landfill
cell that prevents migration of the material. This alternative has a medium rating for the
reduction of toxicity, mobility and volume through treatment.

Alternative 5 includes groundwater treatment in addition to the components of Alternative
2 This represents a moderate increase in reduction of toxicity, mobility and volume over

that included imn Alternative 2.

Alternative 6 further reduces toxicity, mobility and volume through the use of a soil cover

over the site soils.

Alternative 7 includes a SVE system to treat VOCs in the soils in addition to the
components of Alternative 6. The SVE system results in an increase in the reduction of
toxicity, mobility and volume over Alternative 6.

5.7.6 Implementability

Each of the altematives identified include remedial technologies that are readily
implementable. Vendors for each component of the alternatives have been contacted as
discussed in the detailed analysis to help assure that the technologies presented are
appropriate and available for use at the site.

The degree of implementability is therefore related to the complexity of the alternative.

Alternative 1 is the least complex and has a high degree of implementability. Alternatives
2,5, 6 and 7 have a medium degree of relative complexity and implementability.
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5.7.7 Costs

The cost comparison includes capital costs, yearly operation and maintenance costs and
the 30 year present worth costs of the alternatives as tabulated below.

Alternative Direct Capital Indirect Capital Annual Present Worth
Costs Costs Operating Costs Value
1 $14,400 $63,120 $1,268,026
2 $998,310 $349,409 $69,600 $2,730,044
5 $2,320,910 $812,319 $317,040 $9,429,960
6 $2,422,910 $848,019 $335,040 $9,837,880
7 $2,601,910 $910,669 $£378,240 $10,474,676
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6. PREFERRED ALTERNATIVE

This section summarizes site conditions and presents the components of the altermative
that we feel address potential risks.

6.1 SUMMARY OF SITE CONDITIONS

The Remedial Investigation was completed to assess the effect of the site on groundwater,
surface water, surface water sediments, floodplain sediments east of the South Branch of
Smokes Creek and site soils. These studies indicated potential human health risks for the

following conditions:

o Leaching of substances from site soils to groundwater,

o Direct contact with PCBs in surface water sediments in the on-site tributary,

o Direct contact and leaching to groundwater of PAHs in one floodplain sample
and pesticides in another, and

« Ingestion of groundwater.

6.2 SUMMARY OF PREFERRED ALTERNATIVE

A variety of remedial alternatives were considered as discussed in Sections 4 and 5 and
based upon the comparative analysis, it is appropriate to implement Alternative 7. This

alternative is comprised of the following components:

Sediment Monitoring

Enhanced Groundwater Monitoring

Floodplain Monitoring

"Hot Spot” Soils Excavation/Treatment/Offsite Disposal

Deed Restrictions

Site Soils Cover

On-site Tributary Sediment Excavation/Treatment/Offsite Disposal
Soil Vapor Extraction

Groundwater Extraction and Treatment
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Figures 10 and 14 present a schematic layout of the various components of this
alternative. Further information regarding these components is presented below.

This alternative will address applicable chemical specific, location specific and action
specific SCGs/ARARs for the Chem-Trol site. Table 18 presents a summary of how the
components of the preferred alternative satisfy the requirements of the SCGs/ARARs.
Table 19 presents a summary of parameters detected at the site, the chemical specific
remedial action objective, maximum detected concentrations and the component of the

preferred remedial alternative that address these parameters.

Sediment Monitoring

Sediment monitoring would be implemented to assess the conditions in and around the
affected portions of the on-site tributary. Since affected on -site tributary sediments will be
removed as part of this alternative (see discussions below), monitoring will be done to
verify that sediments do not become affected in the future. Sediment monitoring locations
have been established upstream, downstream and within this area (see Figure 9).

Enhanced Groundwater Monitoring

The enhanced groundwater monitoring program includes studies to confirm the
assumption made in the conceptual model that groundwater containing substances at
concentrations exceeding the remedial action objectives listed in Table 19 have not
migrated past the vicinity of the South Branch of Smokes Creek. These studies include
installing three new monitoring wells; one to the west of the site along the South Alfred
Road right-of-way, another along the creek downgradient of the site, and a third well
upgradient to the east of the site (see Figure 10 for proposed locations).

Samples from these three monitoring wells and existing well MW-13R would be analyzed
for volatile organic compounds using New York State Analytical Services Protocol
(NYSASP). Depending upon the results of this analysis the need for further action will be

evaluated.
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Floodplain Soils Monitoring

Floodplain soils monitoring would be done to further assess the presence of hazardous
substances in this area. As discussed in Section 2, one sample from this area (FPS-6)
contained PAHs in excess of NYSDEC recommended cleanup objectives and the remedial
action objectives listed in Table 2 and a second sample (FPS-5) contained pesticides in a
portion of the sample tested by NYSDEC's laboratory but not in the portion tested by
SCA's laboratory. This monitoring will consist of collecting two samples in the vicinity of
FPS-6 for PAH analysis and two samples in the vicinity of FPS-5 for pesticide analysis.

It is noted that soils from this area will also be evaluated during "design phase studies”.
This work will include:

o Test borings along the proposed trench drain alignment to assess the rock and
groundwater conditions,

o Test pits along the trench drain alignment to assess excavatability, and

o Analytical testing of the soil along the trench drain alignment to evaluate the

presence of substances that may be encountered during construction
Additionally, these soils will be exposed during the construction of the proposed trench
drain. Therefore, it is our opinion that we will have sufficient information to reevaluate

the need to address the floodplain sediment soils at several points as the project continues.

"Hot Spot" Excavation/Treatment/Offsite Disposal

Prior to excavation of the material at SSI-2, additional testing will be done to further
define the extent of this matenial. The remedial action objectives listed in Table 19 for
PCBs, pesticides, and SVOCs would be used in evaluation of the additional test data to
define the extent of affected soils.

"Hot Spot" removal will require construction of a staging area for temporary storage of
materials. Excavated material will be placed in the staging area, while analytical testing
needed for characterization is completed. It is anticipated that the staging area will be a
bermed area lined with a low permeability synthetic liner. The excavated material would
also be covered with a synthetic liner to prevent runoff.
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Analytical testing is needed to determine the appropnate disposal method for this material.
Testing would be done at a rate of one analysis per 200 cubic yards of soil. Analytical
testing to be completed for characterization of the material would include:

o Toxicity Characteristic Leaching Procedure (TCLP) metals SVOCs, pesticides,
herbicides and VOCs, and
o Total SVOCs, pesticides, herbicides, PCBs and VOCs.

These test results will be compared to values contained in 6 NYCRR Part 371.1-371.4
"Identification and Listing of Hazardous Waste” and land disposal restrictions. Depending

upon the results of the testing the material may be landfilled or incinerated.

Deed Restrictions

Deed restrictions regarding excavation, land use and groundwater wells would be
implemented. Deed restrictions prohibiting these activities would be implemented for the
portion of the site south of the on-site tributary of the South Branch of Smokes Creek.

Site Soils Cover

The mntention of the site soils cover is to supplement the existing cap so that a uniform
thickness is maintained and to prevent direct contact with the site soils while allowing
processes that tend to promote natural treatment to proceed. The cap would extend over

the 1dentified area of affected soils shown on Figure 14.

The seep area at SWS-12 will also be capped with a soil cover. Prior to placing the cover,
the source of the seep will be controlled so that the cover material is not eroded. The
seepage may be controlled by diverting it to the groundwater collection system or by
limiting the source.

A cap would consist of 2.0 feet of material to limit direct contact. Of this material, 1.5 feet
would have a permeability greater than 1x10% cm/sec and 0.5 feet would consist of topsoil
to allow vegetative cover. The former active portion of the site is reportedly already
covered with approximately 2 feet of soil. Observations at the site indicate that this

material is present across part of the area. Erosion may have removed some of the soil in
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certain areas. Therefore, the first step in capping would be to evaluate the thickness and
permeability of the existing soil. Material would then be added such that the cover

matenal properties stated above are maintained.

On-Site Tributary Sediment Excavation/Treatment/QOffsite Disposal

The on-site tributary sediment would be removed by excavating the affected materials, and
staging them on-site for analytical characterization similar to that described above for the
"Hot Spot" soils. The location of the soils to be removed is shown on Figure 14. This
area encompasses sample locations SWS-6, SWS-8, and SWS-10. These sample locations
contained PCBs in excess of the sediment clean-up objective of 0.19 mg/kg.

It is noted that sample location SWS-7 is located between SWS-6 and SWS-10 and did
not contain PCBs in excess of the clean-up objective. Additional sampling may be
completed in the area between SWS-6 and SWS-10 the confirm the limits of PCBs in this

area.

It is presumed that the material could be then transported to an offsite facility for disposal.
The excavation along the on-site tributary would be backfilled and graded using materials
similar to those that were excavated. The area would then be revegetated with plants

indigenous to the area.

Groundwater Extraction and Treatment

Samples from the monitoring wells installed as part of the remedial investigations indicate
that the groundwater in the overburden and upper weathered bedrock (i.e., the upper 25
to 30 feet of rock) have been impacted primarily by VOCs at concentrations in excess of
the groundwater remedial action objectives listed in Table 19. The approximate horizontal

extent of the affected area is shown on Figure 7.

Groundwater would be collected by a subsurface drain installed in the weathered bedrock.
The drain would consist of a continuous slotted pipe surrounded by stone. The proposed
length of the drain is 600 feet, and three manholes would be placed along the alignment to
provide access. The proposed location of the drain is shown on Figure 14.
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The drain would be located near the South Branch of Smokes Creek (see Figure 14). This
location was selected because it is downgradient of most of the affected groundwater at
the site, but still within the affected area. Therefore, a drain at this location would
intercept upgradient flow towards it and tend to draw affected groundwater back.

The drain would be positioned within the weathered shale to intercept fractures in the
shallow bedrock and therefore remove substances effectively from this zone. The drain
system would be supplemented with passive relief wells to collect water from deeper in the
bedrock. The drain would flow toward a pumping station.

Relief wells are often used to relieve uplift pressures beneath dams where the permeable
stratum is too deep to be penetrated by a drain. The concept is to provide groundwater at
depth and higher hydrostatic heads a means to flow to the drain (Cedergren, 1989). At the
Chem-Trol site the hydrostatic head in the weathered shale is near the top of rock. The
drain and relief wells would be used to lower the head near the top of weathered shale to
below the top of rock. The drain would lower the head at the top of the relief wells such
that a gradient is maintained from the bottom of the wells to the top causing flow up the
well (see Figure 12). The drain system would be operated at a flow rate designed to

collect the volume of water that passes beneath the site.

Preliminary calculations indicate that a flow rate of 50 to 100 gallons per minute would
meet the design criteria depending upon the location of the drain relative to the creek.
This flow results n a predicted head in the vicinity of the dram that is about 2 feet below
the elevation of the South Branch of Smokes Creek.

The extracted groundwater would be treated either at the site or the publicly owned
treatment works (POTW) at Enie County Sewer District No. 3.

On site treatment would be comprised of a combination of the unit processes listed in
Table 11. Preliminary analysis indicates an on-site treatment system, consisting of an air
stripper followed by carbon adsorption, could treat the extracted groundwater for surface
discharge. Pretreatment of metals may also be necessary to prevent fouling of the system.
The vapor discharge from the air stripper could be treated (e.g., catalytic oxidation,

carbon adsorption) prior to discharge to the atmosphere if necessary.
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It is presumed that the "total organic substances" treatment requirement for discharge to
the South Branch of Smokes Creek would be 0.1 mg/1 as listed in 6 NYCRR Part 702.16.
Preliminary specific compound effluent concentrations are presented in 6 NYCRR Pan
703.

Erie County Sewer District No. 3 has indicated that they may be able to accept the
extracted water for treatment. The pretreatment requirement for discharge to their system
for "total toxic organics” is 2.13 mg/l. This discharge option will be considered during

design of the system.

The groundwater extraction and treatment system would be operated untd no further
improvement in water quality is observed in the groundwater monitoring. An assessment
of the potential risks posed by the groundwater would then be completed, taking into
account the lack of domestic groundwater consumption in the area and anticipated
chemical characteristics of the groundwater should treatment cease. If these risks are
found to be within acceptable ranges then groundwater would be monitored to note
whether the concentrations remain at levels. If no significant increase in risk is noted then
the treatment would be discontinued. If unacceptable potential risks are identified then

alternative approaches to the remedial plan will be considered.

Soil Vapor Extraction

A soil vapor extraction (SVE) system will be used to actively remove VOCs from the
affected site soils. Vapor extraction promotes the volatilization of compounds from the
sol. SVE promotes mass transfer by volatilization by increasing the concentration

gradient and removing compounds as they volatilize.
The soils targeted for treatment by SVE are at a depth of 2 feet to about 8 feet below

ground surface in the area shown on Figure 14. VOCs detected in samples from the

affected site soils include:
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o methylene chloride (0.002 mg/kg to 8.9 mg/kg),
o 1.1,1 trichloroethane (0.004 mg/kg to 8.8 mg/kg),
o trichloroethene (0.002 mg/kg to 8.7 mg/kg),

It is anticipated that the SVE system would consist of a series of horizontal, perforated
pipes placed in trenches. The pipes would be placed in the slag fill because this material is
more porous than the natural soils. This would promote vapor movement. A schematic
layout of the piping for the SVE system is presented on Figure 14. The actual layout of
the piping system would be determined during design based upon pilot studies.

Air would be drawn from the pipes using a vacuum blower extraction system. Typically,
the extraction system includes sampling ports, flow measurement devices (pitot tubes), a
condensate tank to remove water vapor from the air, particulate filters, air makeup valves

to control flow quantities and the blowers.

If necessary, an air treatment system may be added. The need for a treatment would

depend upon:

1. The concentration of substances in the soil gas.
2. The flow rate necessary to achieve the desired treatment.

3. The air loading emission limits established for the project.

These factors would be considered in designing the system. Treatment processes for SVE
systems often consist of carbon adsorption for low concentrations and catalytic oxidation
for high concentrations.

The goal of operating the SVE system would be to reduce the concentration of VOCs in
the soils to below the remedial action objectives (i.e., TAGM #4046, NYSDEC, 1994).
Monitoring would be done during operation of the system to assess the progress of the
remedial effort. When the monitoring indicates that the remedial action objectives may
have been attained samples of the soil would then be collected for testing. Depending

upon the results of this testing the need for further action will be evaluated.
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TABLE 1
Chem-Trol Feasibility Studies
Site Soils Remedial Action Objectives

NYSDEC TAGM #4046
Parameter Soil Cleanup USEPA Health | .  USEPA Method Cleanup
Objective to Based Criteria Superfind PCB | detection objective
Protect GW for Direct Cleanup Limit
Quality Contact (MDL)

VOCs (mg/kg)
Methylene Chloride 0.10 93.0 0.005 0.100
Chloroform 0.30 114.0 0.005 0.300
Tetrachloroethene 1.40 14.0 0.005 1.400
1,1,1-Trichloroethane 0.76 7,000 0.005 0.760
Trichloroethene 0.70 64.0 0.005 0.700
Total Xylenes 1.20 200,000 0.005 1.200

SVOCs (mg/kg) 500 (total) 500 (total)
Phenol 0.03 50,000 0.330 0.330
2-Methylphenol 0.10 0.330 0.330
4-Methylphenol 0.90 4,000 0.330 0.900
Hexachlorobenzene 1.40 0410 ' 0.330 0.410

PAHs (mg/kg)
Benzo (a)Anthracene 3.0 0.224 0.330 3.0
Chrysene 0.40 0.330 0.40
Benzo (b)Fluoranthene 1.10 0.330 1.1
Benzo (k)Fluoranthene 1.10 0.330 1.1
Benzo (a)Pyrene 11.0 0.061 0.330 11.0
Dibenzo (a.h)Anthracene - | 165,000 0.014 0.330 165,000

Pesticides(mg/kg) 10.0 (total) 10 (total)

delta-BHC 0.30 0.008 0.300
gamma-BHC 0.06 5.4 0.008 0.060

PCBs (mg/kg) 10.0 (total) 1.0 (total) 10.0 (total) 10 (total)
Aroclor-1242 0.160
Aroclor-1248 0.160
Aroclor-1254 0.160
Aroclor-1260 0.160

Metals (mg/kg)
Aluminum 16,653 20 16,653
Arsenic 8 1 8
Beryllium 0.16 0.5 0.5
Cadmium 0.77 0.5 0.77
Calcium 72,865 500 72,865
Chromium 26 1 26
Copper 55 2.5 55
Iron 31.337 10 31,337
Magnesium 7.938 500 7,938
Manganese 902 1.5 902
Silver 0.12 1 1
Sodium 381 500 500

Notes:

1. Referance NYSDEC TAGM # 4046: Determination of Soil Cleanup Objectives and Cleanup Levels, HWR-94-
4046, January 24,1994,

2.Referance MDL: Analytical Services Protocol (ASP) 91 for New York State Department of Environmental
Conservation. "Low Soil/ Sediment" MDLs are shown, actual detection limits are highly matrix dependant and the
values shown may not always be achievable.

McMahon & Mann 0211095
Consulting Engineers, P.C. CTSOLRAO.DOC




TABLE 2

Chem-Trol Feasibility Studies
Floodplain Sediment Remedial Action Objectives

NYSDEC TAGM #4046
Parameter Soil Cleanup | USEPA Health USEPA Method Cleanup
Objective to | Based Criteria | Superfund detection objective
Protect GW for Direct PCB Cleanup Limit
Quality Contact (MDL)

SVOCs (mg/kg) 500 (total) 500 (total)
Phenol 0.03 50,000 0.33 0.33
2,4-Dinitrophenol 0.20 200 1.60 1.60
Hexachlorobenzene 1.40 041 0.33 1.40

PAHSs (mg/kg)
Benzo (a)Anthracene 3.0 0.224 0.33 3.0
Chrysene 0.40 0.33 0.40
Benzo (b)Fluoranthene 1.10 0.33 1.10
Benzo (k)Fluoranthene 1.10 0.33 1.10
Benzo (a)Pyrene 11.0 0.061 0.33 11.0
Dibenzo (a,h)Anthracene | 165,000 0.014 0.33 165,000

Pesticides(mg/kg) 10.0 (total) 10.0 (total)

delta-BHC 0.30 0.008 0.30
Heptaclor Epoxide 0.02 0.077 0.008 0.02
Endrin 0.10 20.0 0.008 0.10

PCBs (mg/kg) 10.0 (total) 1.0 (total) 10.0 (total) 10.0 (total)
Aroclor-1248 0.08
Aroclor-1254 0.16
Aroclor-1260 0.16

Metals (mg/kg)

Beryllium 0.16 0.5 0.5
Cadmium 0.77 0.5 0.77
Chromium 26 1 26
Copper 55 2.5 55
Sodium 381 500 500
Notes:

1. Referance NYSDEC TAGM # 4046: Determination of Soil Cleanup Objectives and
Cleanup Levels, HWR-94-4046, January 24,1994.

2.Referance MDL: Analytical Services Protocol (ASP) 91 for New York State

Department of Environmental Conservation. "Low Soil/ Sediment" MDLs are shown,
actual detection limits are highly matrix dependant and the values shown may not always

be achievable.

McMahon & Mann

Consulting Engineers, P.C.

02/10/93

CTFPSRAO.DOC
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Table 4
Chem-Trol Feasibility Studies
Groundwater Remedial Action Objectives

Parameter NYS USEPA | USEPA USEPA Health Advisories MDL | Remedial
Class GA| MCL | MCLG Action
Standard Objective
Child one- (Child long- [Adult
day term lifetime
VOCs (ug/l)
Chloroethane 5 10 10
Methylene Chloride 5 5 0 10,000 5 5
[Acetone 50 10 1200 10 10
1,1-Dichloroethane 5 5 S
1,1,Dichloroethene 5 7 7 2,000 1,000 7 5 5
Total 1,2 Dichlorethenes 5 70 70 20,000 2,000 100 5 5
Chloroform 7 100 4.000 100 S 7
1,1,1-Trichloroethane 5 200 200 100,000 140,000 200 S S
Trichloroethene 5 5 0 5 5
Benzene 0.7 S 0 200 S 5
[Toluene 5 1000 1000 20,000 2,000 1,000 5 S
[Vinyl Chloride D 2 3,000 10 10 10
Chlorotoluene S 2,000 2,000 100 S
SVOCs (ug/l)
4-Chloro-3-methylphenol 5 10 10
METALS (ug/l) see note 2
Aluminum 100 200 5,460
[ron 500 100 7,180
Magnesium 35,000 5,000 [37,900
Manganese 500 200 15 500
Sodium 20,000 5,000 54,000
Inorganics (ug/l)
Sulfate 250,000 250,000
Notes:

1. Reference MDL: Analytical Services Protocol (ASP) 91 for New York State Department of Environmental
Conservation. "Low Soil/ Sediment” MDLs are shown, actual detection limits are highly matrix dependent and the
values shown may not always be achievable.

2. Cleanup objectives for metals are based upon maximum upgradient concentrations measured in monitoring,
wells MW-7R and MW-11R.

McMahon & Mann —

Consulting Engineers, P.C. CTGWRAO.DOC
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Summary of Site Conditions and Remedial Technologiesk

TABLE 19

Chem-Trol Feasibility Studies

Parameter Remedial Maximum Location Primary Remedial
Oﬁjitci?i?le Colx?:::x(t:::gon Compmmyet
Soil
VOCs (mg/kg)
Methylene Chloride 0.100 8.9 SSI-1 (5-5.3) Soil Vapor Extraction
Chloroform 0.300 34 SSI-1 (5-5.3% System and Soil
Tetrachloroethene 1.400 35 N400, W200 (2.5") | Cover
1,1,1-Trichloroethane 0.760 8.8 N200, W200 (59
Trichloroethene 0.700 8.7 SPMW-1 (6-8)
Total Xylenes 1.200 I8 SSI-2 (4-5Y)
SVOCs (mg/kg)
Phenol 0.330 120 SSI-2 (4-5Y) "Hot Spot"
2-Methylphenol 0.330 14 SS1-2 (4-59 Excavation/ Treatment/
4-Methylphenol 0.900 52 SSI-2 (4-5Y) Offsite and Soil
Hexachlorobenzene 0410 21 SSI-2 (4-5Y) Cover
Pesticides(mg/kg) "Hot Spot" Excavation/
delta-BHC 0.300 46 SSI-2 (4-5Y Treatment/ Offsite
gamma-BHC 0.060 2.6 SSI-2 (4-5%) Disposal
PCBs, Total (mg/kg) 10 1,800 SSI-2 (4-5") "Hot Spot” Excavation/
Treatment/ Offsite
Disposal
McMahon & Ma!!n April 5, 1995
Consulting Engineers, P.C. CTARSUM.DOC
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Appendix A

o Summary of standards, criteria and guidance/
applicable, relevant and appropriate regulations
(SCGs/ARARs)

Al: Chemical Specific SCGs/ARARs
A2: Location Specific SCGs/ARARS
A3: Action Specific SCGs/ARARSs
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Appendix B

Preliminary Itemized Estimate of Costs
o Itemized estimated costs

Alternative 1
Altemnative 2
Alternative 5
Altemative 6
Altemative 7

« Summary of the basis for cost components



CHEM-TROL SITE

Alternative 1
Estimated Costs

Description Quantity Unit Price | Capital Cost { Annual Cost
A. DIRECT CAPITAL COSTS
B. INDIRECT CAPITAL COSTS
Engineering (Work Planning) $12,000
Contingency {20%) $2,400
C. ANNUAL OPERATING COSTS
Site Inspections 41/yr $1,000 $4,000
Groundwater Sample Collection 13|ea $300 $3,900
Sediment Sample Collection 6|ea $200 $1,200
Sample Analysis 191ea $1,500 $28,500
Quality Control 1{ls $5,000 $5,000
Reporting 1|ls $10,000 $10,000
Contingency (20 % of Annual O & M) $10,5620
Subtotal $63,120
TOTAL CAPITAL COSTS $14,400
TOTAL ANNUAL COSTS $63,120

{6% discount rate, 3% inflation)

TOTAL PRESENT WORTH COSTS 30 YEAR LIFE

$1,268,026

Cost estimate intended for the purpose of comparing remedial alternatives,

actual construction costs will vary.

2/9/95
CTALT1C.XLS




CHEM-TROL SITE

Alternative 2
Estimated Costs

Description Quantity Unit Price | Capital Cost | Annual Cost
A. DIRECT CAPITAL COSTS
Monitoring

Monitoring Well Construction 3lea $2,300 $6,900
Groundwater Studies 1{ls $12,500 $12,500
Floodplain Sampling 4iea $1,500 $6,000
Floodplain Evaluation and Report 1ils $10,000 $10,000

institutional Controls
Site Fence 3760}If $15 $56,400
Legal Fees 1ils $50,000 $50,000

"Hot Spot” Removal
Mob/demob 1|ls $65,000 $65,000
Waste Characterization 1(ls $30,000 $30,000
Silt Fences 1500|1f $1.10 $1,650
Staging Area 1lls $5,000 $5,000
Clean Fill 280(cy $15 $4,200
Topsoil 25(cy $20 $500
Seeding 0.2{ac $3,000 $600
Excavation of "hot spot” 280|cy $20 $5,600
Offsite Disposal (Incineration) 280|cy $1,800 $504,000

Sediment Remaval
Site Clearing 2}lac $1,500 $3,000
Silt Fences 1600(if $1.10 $1,760
Excavate Sediments 450(cy $20.00 $9,000
Clean Fill 450(cy $20 $9,000
Topsoil 800|cy $20 $16,000
Revegetation 2|ac $6,600 $13,200
Flow Diversion 800(If $10 $8,000
Transportation and Disposal (Landfill) 450|cy $400 $180,000

Subtotal $998,310

B. INDIRECT CAPITAL COSTS
Engineering (15% of total direct capital cost) $149,747
Contingency (20% of total direct capital cost) $199,662

B

2/9/95
CTALT2C.XLS




CHEM-TROL SITE
Alternative 2
Estimated Costs

C. ANNUAL OPERATING COSTS
Site Inspections 41 /yr $1,000 $4,000
Groundwater Sample Collection 16|ea $300 $4,800
Sediment Sample Collection 6lea $200 $1,200
Sample Analysis 221ea $1,500 $33,000
Quality Control 1|ls $5,000 $5,000
Reporting 1{ls $10,000 $10,000
Contingency {20 % of annual O & M) $11,600
Subtotal $69,600
TOTAL CAPITAL COSTS $1,347,719
TOTAL ANNUAL COSTS $69,600
TOTAL PRESENT WORTH COSTS 30 YEAR LIFE
(6% discount rate, 3% inflation) $2,730,044

Cost estimate intended for the purpose of comparing remedial alternatives,
actual construction costs will vary.

2/9/95%
CTALT2C.XLS



CHEM-TROL SITE
Alternative 5
Estimated Costs

Description Quantity Unit Price | Capital Cost { Annual Cost
A. DIRECT CAPITAL COSTS
Monitoring
Monitoring Well Construction 3lea $2,300 $6,900
Groundwater Studies 1]ls $12,500 $12,500
Floodplain Sampling 4jea $1,500 $6,000
Floodplain Evaluation and Report 1|ls $10,000 $10,000
institutional Controls
Legal Fees 1ils $50,000 $50,000
"Hot Spot” Removal
Mob/demob 1llis $65,000 $65,000
Waste Characterization 1ils $30,000 $30,000
Silt Fences 1500]If $1.10 $1,650
Staging Area 1lls $5,000 $5,000
Clean Fill 280{cy $16 $4,200
Topsoil 25|cy $20 $500
Seeding 0.2|ac $3,000 $600
Excavation of "hot spot" 280}cy $20 $5,600
Offsite Disposal {Incineration) 280]|cy $1,800 $504,000
Sediment Removal
Site Clearing 2}ac $1,500 $3,000
Silt Fences 1600{If $1.10 $1,760
Excavate Sediments 450|cy $20.00 $9,000
Clean Fill 450|cy $20 $9,000
Topsoil 800icy $20 $16,000
Revegetation 2lac $6,600 $13,200
Flow Diversion 800|If $10 $8,000
Transportation and Disposal (Landfill) 450{cy $400 $180,000
Groundwater Extraction
SPDES Permitting 1{is $10,000 $10,000
Treatability Study 2]ea $15,000 $30,000
Field Explorations 1lis $24,000 $24,000
Drain construction 5501if $1,000 $550,000
Plumbing 200(1f $75 $15,000
Treatment System 1ils $750,000 $750,000
Subtotal $2,320,910
B. INDIRECT CAPITAL COSTS
Engineering (15% of total direct capital cost) $348,137
Contingency {20% of total direct capital cost) $464,182
H
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CHEM-TROL SITE
Alternative 5
Estimated Costs

C. ANNUAL OPERATING COSTS
Site Inspections 26|/yr $1,000 $26,000
Treatment System Operation 1{/yr $35,000 $35,000
Maintenance 1{/yr $28,000 $28,000
Groundwater Sample Collection 16]ea $300 $4,800
Sediment Sample Coliection Biea $200 $1,200
Sample Analysis 22ea $1,500 $33,000
Quality Control 1!s $5,000 $5,000
Reporting 11ls $10,000 $10,000
Carbon Usage 1 [yr $50,000 $50,000
Water Discharge Monitoring 1is $25,000 $25,000
Electric Power 6.60E + 05(kw $0.07 $46,200
Contingency {20 % of annual O&M) $52,840
Subtotal $317,040
TOTAL CAPITAL COSTS $3,133,229
TOTAL ANNUAL COSTS $317,040
TOTAL PRESENT WORTH COSTS 30 YEAR LIFE
(6% discount rate, 3% inflation) $9,429,960

Cost estimate intended for the purpose of comparing remedial alternatives,
actual construction costs will vary.
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CHEM-TROL SITE
Alternative 6
Estimated Costs

Description Quantity Unit Price | Capital Cost | Annual Cost
A. DIRECT CAPITAL COSTS
Monitoring
Monitoring Well Construction dlea $2,300 $6,900
Groundwater Studies 1|ls $12,500 $12,500
Floodplain Sampling 4lea $1,500 $6,000
Fioodplain Evaluation and Report 1lls $10,000 $10,000
institutional Controls
Legal Fees 1lls $50,000 $50,000
"Hot Spot” Removal
Mob/demob 1lis $65,000 $65,000
Waste Characterization 1|ls $30,000 $30,000
Silt Fences 1500({if $1.10 $1,650
Staging Area 1lis $5,000 $5,000
Clean Fill 280{cy $15 $4,200
Topsoil 25|cy $20 $500
Seeding 0.2{ac $3,000 $600
Excavation of "hot spot" 280jcy $20 $5,600
Offsite Disposal (Incineration) 280|cy $1,800 $504,000
Sediment Removal
Site Clearing 2tac $1,500 $3,000
Silt Fences 1600(if $1.10 $1,760
Excavate Sediments 450icy $20 $9,000
Clean Fill 450|cy $20 $9,000
Topsoil 800{cy $20 $16,000
Revegetation 2lac $6,600 $13,200
Flow Diversion 800|If $10 $8,000
Transportation and Disposal (Landfill) 450|cy $400 $180,000
Groundwater Extraction
SPDES Permitting 1ils $10,000 $10,000
Treatability Study 2lea $15,000 $30,000
Field Explorations 1|ls $24,000 $24,000
Drain construction 550|If $1,000 $550,000
Plumbing 2001If $75 $15,000
Treatment System 1{ls $750,000 $750,000
Soil Cover
Clearing Z2lac $1,500 $3,000
Clean Fili 5000|cy $18 $90,000
Topsoil 450(cy $20 $9,000
Subtotal $2,422,910
B. INDIRECT CAPITAL COSTS
Engineering (15% of total direct capital cost) $363,437
Contingency (20% of total direct capital cost) $484,582
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CHEM-TROL SITE
Alternative 6
Estimated Costs

C. ANNUAL OPERATING COSTS
Site Inspections 26|/yr $1,000 $26,000
Treatment System Operation 1| /yr $35,000 $35,000
Maintenance 1|/yr $28,000 $28,000
Groundwater Sample Collection 16|ea $300 $4,800
Sediment Sample Collection Glea $200 $1,200
Sample Analysis 22lea $1,500 $33,000
Quality Control 1ils $5,000 $5,000
Reporting 1lls $10,000 $10,000
Carbon Usage T iyr $50,000 $50,000
Water Discharge Monitoring e $25,000 $25,000
Air Stack Monitaring 1lis $15,000 $15,000
Electric Power 6.60E + 05 |kw $0.07 $46,200
Contingency {20% of annual O & M) $55,840
Subtotal $335,040

TOTAL CAPITAL COSTS $3,270,929

TOTAL ANNUAL COSTS $335,040
TOTAL PRESENT WORTH COSTS 30 YEAR LIFE
{6 % discount rate, 3% inflation) $9,837,880

Cost estimate intended for the purpose of comparing remedial alternatives,
actual construction costs will vary.
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CHEM-TROL SITE
Alternative 7
Estimated Costs

Description Quantity Unit Price | Capital Cost | Annual Cost
A. DIRECT CAPITAL COSTS
Monitoring
Monitoring Well Construction 3lea $2,300 $6,900
Groundwater Studies 11s $12,500 $12,500
Floodplain Sampling 4lea $1,500 $6,000
Fioodplain Evaluation and Report 1lis $10,000 $10,000
Institutional Controls
Legal Fees 1ils $50,000 $50,000
"Hot Spot" Removal
Mob/demob 1ils $65,000 $65,000
Waste Characterization 1|ls $30,000 $30,000
Silt Fences 1500(if $1.10 $1,650
Staging Area 1lls $5,000 $5,000
Clean Fill 280fcy $15 $4,200
Topsoil 25|cy $20 $500
Seeding 0.2{ac $3,000 $600
Excavation of "hot spot” 280|cy $20 $5,600
Offsite Disposal (Incineration) 280]cy $1,800 $504,000
Sediment Removal
Site Clearing 2lac $1,500 $3,000
Silt Fences 16001!f $1 $1,760
Excavate Sediments 450{cy $20.00 $9,000
Clean Fill 450|cy $20.00 $9,000
Topsoil 800|cy $20 $16,000
Revegetation 2}ac $6,600 $13,200
Flow Diversion 800]if $10 $8,000
Transportation and Disposal {Landfill) 450|cy $400 $180,000
Groundwater Extraction
SPDES Permitting 1ils $10,000 $10,000
Treatability Study 2iea $15,000 $30,000
Field Explorations 1{ls $24,000 $24,000
Drain construction 550|if $1,000 $550,000
Plumbing 200¢If $75 $15,000
Treatment System 1lis $750,000 $750,000
Soil Cover
Clearing 2lac $1,500 $3,000
Clean Fill 5000(cy $18 $90,000
Topsoil 450|cy $20 $9,000
Soil Vapor Extraction
Pilot Study 1lls $15,000 $15,000
Piping 2600|If $156 $39,000
Blower System Tls $25,000 $25,000
Catylitic Oxidation 1lls $100,000 $100,000
Subtotal $2,601,910
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CHEM-TROL SITE
Alternative 7
Estimated Costs

B. INDIRECT CAPITAL COSTS
Engineering (15% of total direct capital cost) $390,287
Contingency {20% of total direct capital cost) $520,382
C. ANNUAL OPERATING COSTS
Site Inspections 26| /yr $1,000 $26,000
Treatment System Operation 1 /yr $35,000 $35,000
Maintenance 1)/yr $28,000 $28,000
Groundwater Sample Collection 16|ea $300 $4,800
Sediment Sample Collection 6lea $200 $1,200
Sample Analysis 22lea $1,500 $33,000
Quality Control Tiis $5,000 $5,000
Reporting 1is $10,000 $10,000
Carbon Usage 1 fye $50,000 $50,000
Water Discharge Monitoring 1lis $25,000 $25,000
Air Stack Monitoring 1lis $15,000 $15,000
Electric Power 6.60E + 05{kw $0.07 $46,200
SVE Monitoring (5 years) 1 {1yr $12,000 $12,000
SVE Operation {5 years) 1 yr $24,000 $24,000
Contingency {20% of annual O&M) $63,040
Subtotal $378,240
TOTAL CAPITAL COSTS $3,512,579
TOTAL ANNUAL COSTS $378,240
TOTAL PRESENT WORTH COSTS 30 YEAR LIFE
(6% discount rate, 3% inflation) $10,474,676

Cost estimate intended for the purpose of comparing remedial alternatives,
actual construction costs will vary.

2/13/95
CTALT7C.XLS



CHEM-TROL SITE
Basis for
Estimated Costs

Description

Items Included in Unit Costs

A. DIRECT CAPITAL COSTS

Groundwater Monitoring

Monitoring Well Construction

Mobilization/demabilization, drilling, soil sampling,

rock coring, monitoring well installation, protective casing,

logging by a field engineer, and health and safety supplies.

Groundwater Studies

Report presenting results of downgradient extent of

impacted groundwater study

Floodplain Sampling

Sampling and analysis for SVOCs and pesticides

Floodplain Evaluation and Report

Report presenting test results and recommendation for

no action or remedial appropriate activity.

Institutional Controls

Legal Fees Fees for implementing access restrictions
Fencing 6 foot high security fence

"Hot Spot” Removal
Silt Fences Materials and installation
Staging Area 50 x 50 foot polyethylene lined area
Clean Fill Materials, transportation, and placement
Topsoil Materials , transportation, and placement
Seeding Seed, fertilizer, mulch, and erosion control

Excavation of "hot spot”

Labor and health and safety supplies

Offsite Disposal

Transportation and offsite incineration

Sediment Removal

Site Clearing Clearing and grubbing, assumes 2 acres per day
Divert Flow Bypass pumps, and temporary piping

Silt Fences Materials and instailation

Excavate sediments Labor and health and safety supplies

Topsoit Materials, transportation, and placement

Clean Fill Materials, transportation, and placement

Revegetation Reestablishment of vegetation by providing hydrologic

conditions for natural wetland growth.

Transportation and Disposal

Transportation and offsite land disposal
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CHEM-TROL SITE
Basis for
Estimated Costs

Groundwater Extraction

SPDES Permitting

Preparation of permit documents

Treatability Study

Sample collection, bench scale treatment studies by

vendors

Field Explorations

Piezometers, test pits and soils analytical testing along

trench alignment

Drain construction

Soil and rock excavation, relief well drilling on 25 foot

centers, drainage pipe, drainage stone, soil backfill,

manholes, site restoration, and dewatering

Plumbing

Piping and pumps to the treatment plant

Treatment System

Air stripper, carbon adsorption, treatment of

air stripper offgas, utility hookups, and system startup.

Soil Cover
Clearing Clearing and grubbing, assumes 2 acres per day
Clean Fili Materials, transportation, and placement
Topsoil Materials , transportation, and placement
Soil Vapor Extraction
Pilot Study Tests to establish design parameters
Piping Trench excavation and PVC piping

Carbon treatment system

Carbon drums and offsite regeneration

Blower System

500 SCFM blower, piping, enclosure, and instrumentation

B. INDIRECT CAPITAL COSTS

1. Engineering

Design drawings, contact documents

2. Contingency

Unanticipated site conditions, etc.

C. ANNUAL OPERATING COSTS

Site Inspections

Half day site visit and preparation of observation report

Treatment System Operation

Maintenance

Labor costs for treatment plant operation
system repair, replacement parts '

Groundwater Sampie Collection

Field time, sampling equipment, health and safety supplies

Sediment Sample Collection

Field time, sampling equipment, health and safety supplies

Sample Analysis

Testing for VOCs, SVOCs and PCBs

Quality Control

MS/MSD, duplicates, equipment blanks, trip blanks

Reporting

Summary of field procedures and test results

Carbon Usage

Transportation and carbon regeneration

Electric Power

Power usage at 100 HP

Water discharge monitoring

Testing of effluent from system daily for solids,

and weekly for VOCs

Air Stack Monitoring

Monthly testing for VOCs from air stripper emission

2/10/95
CTCSTBAS.XLS




