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EXECUTIVE SUMMARY

From 1942 to 1946, portions of the Linde property and buildings in the Town of
Tonawanda, New York, were used for separation of uranium ores. These processing activities,
conducted under a Manhattan Engineer District (MED) contract, resulted in radioactive
contamination of portions of the property and buildings. Subsequent disposal and relocation of
processing wastes from the Linde property resulted in radioactive contamination of three nearby
properties in the Town of Tonawanda: the Ashland 1 property, the Seaway property, and the
Ashland 2 property. Together these four properties are referred to as the Tonawanda site.

The U.S. Department of Energy (DOE) is conducting a cleanup of the Tonawanda site
under the Formerly Utilized Sites Remedial Action Program (FUSRAP), which was established
to identify and clean up or otherwise control sites where residual radioactive contamination
remains from the early years of the nation’s atomic energy program or from commercial
operations causing conditions that Congress has authorized DOE to remedy.

DOE is conducting a remedial investigation/feasibility study/proposed plan-environmental
impact statement (RI/FS/PP-EIS) process for the Tonawanda site in accordance with procedures
developed under the Comprehensive Environmental Response, Compensation, and Liability Act

_(CERCLA) and National Environmental Policy Act (NEPA). The PP is published separately

but is considered an integral part of the RI/FS-EIS process. The PP highlights information from
the FS and identifies the preferred alternative. It is the fourth major document in the
RI/FS/PP-EIS package. The RI/FS/PP-EIS process will, after agency and public review,
conclude with the issuance of a Record of Decision (ROD) that will identify the remedies
selected for the contamination present at the Tonawanda site. - Although the site is not currently
on the National Priorities List (NPL), the U.S. Environmental Protection Agency (EPA) and the
New York State Department of Environmental Conservation (NYSDEC) will be consulted on
the issuance of the ROD.

The RI report, a baseline risk assessment (BRA), and the FS are the primary evaluation
documents prepared by DOE to summarize the findings of the integrated RI/FS/PP-EIS process.
The RI report summarizes the findings of activities conducted at the Tonawanda site to determine
the nature, extent, and potential for migration of the radioactive and associated chemical
contamination resulting from MED operations. The BRA presents the findings of an assessment
to determine the human health and ecological risks posed by the presence of radioactive and
associated chemical contamination. The FS report identifies, develops, and evaluates remedial
action alternatives for the site based on the nature and extent of contamination documented in
the RI report. The FS report also evaluates the potential environmental consequences of the
various remedial action alternatives identified.

MED processing activities contaminated surface and subsurface soils on the Linde
property with uranium, radium, and thorium. Soils at the Ashland 1, Seaway Industrial Park,
and Ashland 2 properties became contaminated when they received solid ore refinery wastes

92-048P/102993 ES-1



from the Linde property. Liquid wastes from MED activities at Linde were discharged at
various times between 1943 and 1944 into sanitary and storm sewers, and into injection wells
in the fractured bedrock strata and overlying contact-zone aquifers.

The BRA concludes that radioactive and MED-related chemical contaminants at the
Tonawanda site could result in risks to human health and ecological resources. The major
potential human radiation exposure pathways identified are direct externmal radiation and
inhalation of particulates. ‘

This FS document provides the information necessary to select the most appropriate
methods to remediate and dispose of the MED-generated contaminants present at the Tonawanda
site.

Historical and Present Property Use

Linde processed uranium under contract with MED from 1942 to 1946. The Linde
property is now an operating industrial plant owned by Praxair Incorporated. The property is
fenced and access is restricted to onsite workers.

The Ashland 1 property, originally known as the Haist property, was leased by MED for
disposal of ore-processing residues. The U.S. Atomic Energy Commission (AEC) released the
property for use following a 1958 radiological survey. Much of the contaminated soil from the
site was removed to the Seaway and Ashland 2 properties during construction in the 1970s.

The Seaway Industrial Park has been a solid waste landfill for the past 50 to 60 years.
Browning-Ferris Industries (BFI) currently operates it as a sanitary landfill.

A portion of the Ashland 2 property was used by Ashland Oil as a landfill for disposal
of industrial and chemical by-products. Now vacant, it is parsally fenced but accessible to
trespassers on foot.

Nature and Extent of MED-related Radiological and Chemical Contamination

Uranium processing at the Linde property was the source of the MED-related
contamination at all four properties. Results of investigations show the nature and extent of
contamination at the four properties to be the following:

. Uranium, radium, thorium, and their respective radioactive decay products are
the primary radiological contaminants in the surface and subsurface soils,
sediments, and surface water. Uranium-processing effluents injected into wells
contaminated the fractured bedrock strata underneath the Linde site.

. Radiological contamination is present in surface and subsurface soils at Linde as
a result of handling uranium ores, temporarily storing ore-processing waste, and
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disposing of liquid process waste. Radiological contamination is present in
surface and subsurface soils at Ashland 1, Seaway Industrial Park, and Ashland
2 as a result of disposal of processing wastes from Linde. The total quantity of
radiologically contaminated soils and waste is approximately 268,400 m’
(351,000 yd°) as presented in the Remedial Investigation (RI) (BNI 1993).

. The Linde soils are covered almost entirely by asphalt and buildings. Four
buildings at Linde have been found to contain radioactive contamination
exceeding DOE guidelines. Contaminated soils in some areas of the Seaway
property are buried under landfill debris. Contaminated soil at Ashland 1 and
Ashland 2 include both surface and subsurface soils.

. The nature and extent of MED-related radiological and chemical contamination
of groundwater on the four Tonawanda properties has been evaluated in the RI.
There is no evidence of MED-related contamination of deep groundwater on the
Ashland or Seaway properties. Contamination in the bedrock and contact-zone
aquifer at Linde does not pose a threat to human health or to the environment due
to low flow velocity and lack of an exposure route, as this aquifer is not a
drinking water source (BNI 1993). Precipitated contamination detected in a
bedrock fracture resulting from the injection of effluent at Linde is immobile. No
exposure route exists to present a risk of exposure (BNI 1993).

. Nonradioactive chemical contaminants are known to be present at the site, and
inorganic (metals) contamination of soils and sediments may be of concern. The
RI concludes that the MED-related chemicals, primarily copper, lead, manganese,
and vanadium, have not migrated from the radiologically contaminated soils.
This provides for the use of MED-related radiologic contaminants as "tracers" to
define the soils contaminated by MED activities for remediation.

. Analysis indicates only one instance of wastes mixed with radioactive
contaminants that meet the definition of hazardous (i.e., toxic by characteristic)
under the Resource Conservation and Recovery Act (RCRA). This condition was
found in one soil sample (of 12 analyzed) obtained at Ashland 1 that contained
a concentration of chromium exceeding the hazardous waste qualifying
concentration (BNI 1993).

Need for Remediation

The RI determined that areas of soils and sediments located on all four properties
comprising the Tonawanda site contained concentrations of radionuclides exceeding cleanup
guidelines and other MED-related chemical contaminants (metals) exceeding background
concentrations. Four buildings on the Linde property, formerly used during ore processing
activities, were found to contain radioactive surface contamination exceeding removal guidelines.
Surface waters were found to be transporting contamination to a limited extent from erosion of
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the contaminated soils. It was determined that the groundwater in various aquifers under the
four properties was not significantly impacted by the site or former MED activities, and was not
currently or projected to be used as a dnnking water source. Remediation of site groundwatcr
is not considered necessary.

According to the NCP, which establishes EPA regulations for compliance with CERCLA,
acceptable exposure levels for known or suspected carcinogens are generally those that represent
an excess upper bound lifetime cancer risk to an individual of between 1 x 10 and 1 x 10*.
The BRA determined risks from radiological and chemical exposures if contaminated material
was left onsite. For current use, two types of human receptors (employees and transients) could
receive radiological doses. At Linde, employees may encounter mean radiological risks of 7 x
10 and reasonable maximum exposure (RME) risk of 4 x 10*. Radiological risks would remain
similar in the future. For current use scenarios at Ashland 1, Seaway, and Ashland 2 properties,
transients may be exposed to mean radiological risks of 5 x 10° to 1 x 10 and reasonable
maximum exposure risks of 5 x 106 to 1 x 10*. Future employees at Ashland 1 and Ashland
2 may be exposed to mean radiological risks of 4 x 107 to 7 x 10* and reasonable maximum
exposure risks of 2 x 10° and 1 x 102. Transients in the future at Seaway may encounter a
mean radiological risk of 7 x 10”7 and an RME of 2 x 10*. For current and future use, the mean
radiological risk to a child wading in the creek is 2 x 107 and the RME risk is 9 x 107.
Chemical risk arises from potential soil ingestion with the highest RME risk (2 x 10°) being to
current and future employees at Linde, associated pnmarily with the ingestion of arsenic.
Potential noncarcinogenic health effects show hazard indices of less than 1 where 1 or greater
is unacceptable. Metals, especially copper, lead, selenium, silver, vanadium, and zinc in soils
and surface waters were the greatest sources of ecological risk by ingestion of soils and direct
contact with surface waters.

Remedial Action Objectives

Summarized below are the remedial action objectives for the MED-related contaminated
media:

° prevent release of contaminants from soils and sediments into surface water and
groundwater;

. reduce risks associated with contact and with inhalation and incidental ingestion
of soils and sediments;

° reduce volume, toxicity, and/or mobility of contaminants in soils and sediments;

° achieve chemical-specific applicable or relevant and appropriate requirements

(ARARs) for soils, sediments, and surface water; and

. achieve ARARs through decontamination and/or demolition of the contaminated
buildings at Linde.
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Screening of Remedial Alternatives

Remedial technologies were identified during the RI as possible responses for remediation
of soils and sediments and of buildings and structures containing radioactive contaminants at the
Tonawanda site, and were screened for effectiveness, implementability, and cost. Goals for
surface water were addressed through the remediation of contaminated site soils, which are
sources of surface water contamination. Remedial alternatives that passed the remedy selection
process are listed by medium:

Soils and Sediments

° Institutional controls/site maintenance — access restriction, deed restrictions,
monitoring;

° Containment — clay or multimedia cap or soil cover for soils and sediments;

walls, grading, and dikes for water diversion, during sediment remediation;

. Removal — partial or total excavation of soils and sediments;

° Treatment — in situ, onsite or offsite, physical or chemical; and

° Dispdsal/discharge — onsite land encapsulation, offsite disposal or reuse.
Buildings and Structures

. Institutional controls/site maintenance — deed restrictions, site security, and

ambient air monitoring;
° Containment — surface sealing;
. Collection — par#ial demolition or complete demolition;
o Decontamination — physical procedures and chemical procedures;
° Demolition - building demolition; and
. Disposal — onsite land encapsulation or disposal at an offsite facility.

These technologies are combined to form sitewide alternatives for remedial action.
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Summary of Remedial Alternatives

Alternatives for remedial action at the site were evaluated against the CERCLA criteria
and NEPA values. These criteria and environmental consequences address such critical issues
as technical feasibility; effectiveness in protecting human health and the environment; geology,
soils, and wetlands; socioeconomic and institutional issues; land use and aesthetics; and cost.
Remedial alternatives included in the detailed evaluation are discussed below:

Alternative 1: No Action. This alternative provides for no additional remedial action
at the site. Periodic environmental monitoring is incorporated in this alternative. This
alternative is not protective of human health and the environment.

Alternative 2: Complete Excavation with Offsite Disposal. Complete excavation of
MED-contaminated soils (including those underneath buildings and Seaway refuse) and offsite
disposal would remove the source of contamination from the site. At Linde, contamninated
structures (Buildings 14, 30, 31, 38, and the subsurface vault) would be demolished.
Rattlesnake Creek would be temporarily diverted to remove radioactive contaminants in
sediments; the associated wetlands would be reconstructed. This alternative would protect
human health and the environment and would meet applicable standards regarding acceptable
levels of residual contamination.

Alternative 3: Complete Excavation with Onsite Disposal. Complete excavation of
soils (including those underneath buildings and Seaway refuse) and onsite disposal would protect
human health and the environment. At Linde, contaminated structures (Buildings 14, 30, 31,
38, and the subsurface vault) would be demolished. Institutional controls would be imposed to
control access to the onsite disposal cell, and the cell would be designed to minimize future
exposures or releases to the environment. Rattlesnake Creek would be temporarily diverted to
remove radioactive contaminants in sediments; the associated wetlands would be reconstructed.
Applicable standards regarding acceptable levels of residual contamination would be met.

Alternative 4: Partial Excavation with Offsite Disposal. Partial excavation of MED-
contaminated soils would involve those contaminated soils that are accessible (i.e., not under
Building 30 or landfill material). Physical and chemical methods would be used to selectively
decontaminate Building 30. Buildings 14,- 31, and 38 and the subsurface vault would be
completely demolished at Linde. Soils from under Building 30 would be excavated when they
become accessible. Rattlesnake Creek may need temporary diversion to remove radioactive
contaminants in sediments; the associated wetlands would be reconstructed. Since most of the
contamination (over 90% as defined in the FS) would be removed and institutional controls
would prevent access to and disturbance of the contaminated soils left in place in the Seaway
landfill, this alternative would protect human health. This alternative does not meet applicable
standards for levels of residual radioactivity acceptable for unrestricted use. Therefore,
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restrictions would be required on the continued use of areas of these properties, or justification
to impose supplemental standards would be developed.

Alternative 5: Partial Excavation with Onsite Disposal. Partial excavation of soils
would involve those contaminated soils that are accessible (i.e., not under Building 30,
pavement, or landfill material). Physical and chemical methods would be used to selectively
decontaminate Building 30. Buildings 14, 31, and 38 and the subsurface vault would be
completely demolished at Linde. Rattlesnake Creek may need temporary diversion to remove
radioactive contaminants in sediments; the associated wetlands will be reconstructed. Since most
of the contamination (over 90% as defined in the FS) would be removed and the non-excavated
material would remain under the refuse at Seaway, this alternative would protect human health
and would significantly reduce migration of contamination to surface water and groundwater.
This alternative does not meet applicable standards for acceptable levels of residual radioactivity
for unrestricted use at the Seaway landfill. Therefore, restrictions would be required on the
future use of areas of these properties, or justification to impose supplemental standards would

be developed.

Alternative 6: Containment with Institutional Controls. Containment would involve
capping all accessible soils, temporarily diverting Rattlesnake Creek to remove radioactive
sediments, and reconstructing associated wetlands. Radionuclides on the surfaces of buildings
and structures would be contained by applying sealants. This alternative would protect human
health and the environment by eliminating exposure pathways. Institutional controls would be
required to prevent future access to and disturbance of the contained waste. Applicable
standards regarding residual contamination and containment would not be met. Therefore,
restrictions would be required on the future use of areas of these properties, or justification to
impose supplemental standards would be developed.

Alternatives 2 through 5 require disposal of large quantities of contaminated soil. As part
of the analysis of those alternatives, seven disposal options were evaluated:

. Onsite disposal in a designed encapsulation cell: The contaminated materials
would be excavated and disposed in an encapsulation cell at Ashland 1, Seaway,
or Ashland 2. The cell would have a clay liner that prevents upward migration
of water into the cells and minimizes potential buildup of water within the cell.
Infiltration of surface water into the cell would be minimized with an
impermeable cap consisting of four feet of clay, three feet of protective rip-rap,
sand, and topsoil layers. A typical design is shown in Figure 5-2.

. Offsite disposal in an in-state land encapsulation cell: This option involves
disposal of the waste materials at a facility within the State of New York. The
design requirements for an encapsulation cell offsite would be similar to that for
an onsite cell. Because this facility does not now exist, the use of such an option
may only be plausible for long range remedial actions. For the purpose of this
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FS, it is assumed that DOE would develop a separate disposal facility dedicated
to the New York FUSRAP waste.

o Permanent disposal at a FUSRAP-dedicated disposal facility located in the
eastern U.S.: This option would involve disposal at a newly designed and
constructed dedicated encapsulation cell. The design requirements for an
encapsulation cell offsite would be similar to that for an onsite cell. This land
encapsulation facility could be dedicated to the disposal of not only New York
waste, but other FUSRAP waste as well. Because this facility does not now
exist, the use of such an option may only be plausible for long range remedial
actions.

. Permanent disposal at a FUSRAP-dedicated disposal facility located in the
western U.S.: This option is the same as the above option; however, the new
disposal facility would be located in the western U.S. Because this facility does
not now exist, the use of such an option may only be plausible for long range
remedial actions.

o Offsite disposal located at an existing federal facility: This option would be
similar to the previous disposal option.

. Offsite disposal at a commercially licensed low level waste (LLW) disposal:
facility: Under this option, the contaminated materials would be excavated and
transported offsite to a commercially licensed LLW disposal facility for
permanent disposal.

. Offsite beneficial reuse: The potential for the reuse of Tonawanda waste was
also evaluated. Potential beneficial reuse options include using soil as cover in
low-level radioactive waste (LLRW) facilities; fill material for airport expansion
projects, fill material for roadbeds, or similar construction sites. Potential use as
structural fill in such projects would require further investigation. More detailed
analyses would be conducted for specific beneficial reuse opportunities identified
to ensure protection of public health and the environment.

Analysis of Alternatives

The alternatives were each evaluated against CERCLA criteria and NEPA values and then
compared with each other on the basis of the evaluations.

The no-action alternative, Alternative 1, was found least acceptable when evaluated
against the CERCLA criteria and NEPA values and when compared with each of the other
remedial alternatives. With no action, there would be no controls over access to and potential
disturbance of contaminated soils and buildings that would result in unacceptable health and
environmental risks and would not comply with the ARARs identified as required cleanup
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standards. By failing to be protective, this alternative cannot be considered as the preferred
alternative.

The containment alternative, Alternative 6, was found less acceptable than the removal
alternatives because of the long-term controls that would be necessary over large areas of the
site to prevent future exposures to the capped contaminated soils. No liner system would be
installed under the contaminants as a secondary means of migration control.

The partial excavation alternatives, Alternatives 4 and 5, were found more acceptable
because most of the radiologically contaminated soils would be removed without disturbing
ongoing operations at Linde and Seaway. Contaminated soil would be left only temporarily
under Building 30 at Linde, to be removed when the building is no longer used. Institutional
controls would be used to prevent future disturbance of contaminated soils currently buried under
refuse at the Seaway landfill, to be left in place under these alternatives.

Alternatives 2 and 3, complete removal of all contaminated soils, are most protective of
human health and the environment but would disrupt activities at Linde and Seaway and would
require demolition of a building currently being used at Linde. It was found that removal with
offsite disposal would be more costly than removal with onsite disposal and would provide no
additional protection for public health or the environment. Additionally, offsite disposal would
require a major effort to transport over 268,400 m* (351,000 yd®) of contaminated soil and
waste.
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1. INTRODUCTION

From 1942 to 1946, several buildings and other portions of Linde property in the Town
of Tonawanda, New York, were used for separation of uranium ores. These processing
activities, conducted under a Manhattan Engineer District (MED) contract, resulted in
radioactive contamination of portions of the property and buildings. Subsequent disposal and
relocation of processing wastes from the Linde property resulted in radioactive contamination
of three nearby properties in the Town of Tonawanda: the Ashland 1 property, the Seaway
property, and the Ashland 2 property. Together these four properties and adjacent areas of
contamination are referred to as the Tonawanda site (Figures 1-1 and 1-2). These properties
also contain contamination from other sources not related to MED activities.

The U.S. Department of Energy (DOE) is conducting an evaluation of the Tonawanda
site under its Formerly Utilized Sites Remedial Action Program (FUSRAP), which was
established to identify and clean up, or otherwise control sites where residual contamination
remains from activities conducted under contract to MED or the U.S. Atomic Energy

Commission (AEC).

This document evaluates the alternatives for remedial action at the site. The proposed
action for the site is remediation. It is based on historical data and the results of the remedial
investigation (RI) that present information on the nature and extent of contamination, and the
baseline risk assessment (BRA) that evaluates potential health and ecological risks if no remedial
action is taken at the site. Action is warranted based on the potential for unacceptable exposure
if existing access restrictions are not maintained in the future. The Feasibility Study evaluates
potentlal remedial actions to address risk at the site. The RI, BRA, and FS comprise the
primary evaluation documents for the integrated RI/FS-Environmental Impact Statement (EIS)
package. The Proposed Plan (PP) is published separately but is considered an integral part of
the RI/FS/PP-EIS process. The PP highlights information from the FS and identifies the
preferred alternative. It is the fourth major document of the RI/FS/PP-EIS package. After the
completion of the RI, BRA, FS, and the PP, and after public and agency review, the process
will conclude with the issue of a Record of Decision (ROD) that will identify the remedies
selected for the site.

The RI and BRA have been summarized and hereby incorporated by reference in the
Tonawanda FS. Therefore, for the RI/FS/PP-EIS process for the Tonawanda site, the EIS
consists of the FS and PP, and is hereafter referred to as an FS/PP-EIS.

Comments on the proposed remedial action at the Tonawanda site will be accepted for
60 days following issuance of the draft FS/PP-EIS. This period includes the required 30 days
for review under CERCLA, plus an additional 30-day extension. The 60-day public review and
comment period satisfies the minimum 45-day public review period granted for a draft EIS under
NEPA. A public hearing will be held during the comment period to receive any oral comments
the public wishes to make, or receive any written comments the public wishes to submit,
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regarding the preferred alternative or any other aspect of the draft FS/PP-EIS. Responses to
public comments on the draft FS/PP-EIS will be presented in a response to comments document.
The response to comments document, which combined with the draft FS/PP-EIS will constitute
the final FS/PP-EIS, will be issued to the public for a 30-day waiting period. After the public
comment waiting period, remedial decisions made for the Tonawanda site on the basis of the
final FS/PP-EIS will be presented in the ROD.

1.1 PURPOSE AND ORGANIZATION OF THE REPORT

This FS report identifies, develops, and evaluates remedial action alternatives for the
Tonawanda site based on the nature and extent of MED-related contamination documented in the
Tonawanda RI report. It also evaluates the potential environmental consequences of various
remedial actions. DOE’s policy is to integrate NEPA values into the procedural and
documentation requirements of CERCLA for remedial actions at sites for which it has
responsibility (DOE Order 5400.4).

The FS report for the Tonawanda site is organized in accordance with guidance from
DOE and EPA for remedial response actions at DOE facilities (DOE 1989, Ziemer 1991; EPA
1988a). The introduction, purpose, scope, description of related federal actions, and summary
of information obtained through consultations with other agencies are detailed in Section 1.
Section 2 describes the Tonawanda site, its history and environmental setting, the nature and
extent of contamination, the transport and fate of contaminants, and summarizes the findings of
the BRA, which was conducted to assess risks to human health and the ecosystem associated
with site contaminants. Remedial action technologies are identified in Section 3 and screened
for effectiveness in meeting the remedial action goals defined in that chapter. Several alternative
actions are .developed and screened in Section 4. A detailed analysis of altermatives using
required CERCLA criteria and NEPA values is presented in Section 5. Section 5 also
summarizes and compares the results of the analysis. Section 6 provides the references. At the
end of the document are various Appendixes.

1.2 SCOPING PROCESS SUMMARY

The objective of the scoping process is to determine the range of issues to be addressed
during the combined CERCLA and NEPA process. Scoping involves identification of potential
actions and significant issues to be addressed, preliminary identification of the range of
alternatives to be evaluated, a review and analysis of existing data, and identification of data
needs.

On April 11, 1988, DOE published a notice of intent (NOI) in the Federal Register (53
FR 11901) to prepare an RI/FS/PP-EIS to remediate the Tonawanda and Colonie, New York,
FUSRAP sites. The NOI presented background information on the proposed scope and content
of the Tonawanda and Colonie projects and solicited comments and suggestions from members
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of the public, agencies, and other interested groups. A broad range of generic alternatives was
cited in the NOI, including no action, treatment and/or disposal onsite or offsite, and
containment or institutional controls. The NOI also listed environmental issues tentatively
identified for analysis in the FSs. Subsequent to the publication of the NOI, DOE expressed its
intent that the contamination at Colonie and Tonawanda would not be shipped from one site to
the other.

As part of the scoping and planning process, a public scoping meeting for the Tonawanda
FUSRAP project was held in the Town of Tonawanda on April 26, 1988, to solicit public
comment on the scope of the CERCLA/NEPA process and the range of alternatives to be
considered. An additional meeting was held at the request of local officials and the public for
scoping purposes on June 16, 1988. A total of 315 comments were received at these scoping
meetings. The public expressed preference for consideration of alternative sites for disposal
outside of New York, and concern about possible groundwater contamination and the potential
for adverse health effects (including cancer risks). Other concerns expressed during scoping
were linked to the effects of the project on water quality and bringing additional wastes to
Tonawanda (BNI 1993b). In conjunction with the research of these concerns, a review of
pertinent literature and data, including completion of the BRA, was conducted to determine how
the contamination at the site affects risks to human health and the environment. The FS
includes a summary of the results of the BRA in Section 2.5.

A copy of the administrative record for actions at the Tonawanda site is being
maintained by DOE at the Kenmore Branch Library, 160 Delaware Road, Village of Kenmore,
NY 14217 (near Tonawanda), and is updated quarterly. A community relations program has
been developed and is being implemented to inform the public of activities at the site. Through
this program, DOE interacts with the public by means of news releases, public meetings,
discussions with local interest groups, and by receiving and responding to public comments.

1.3 RELATED FEDERAL PROJECTS

DOE is presently planning response actions for the Colonie, New York, FUSRAP site.
Because Colonie has contaminants and environmental impacts similar to those at the Tonawanda
site, similar studies are being performed to select remedial action alternatives.

FUSRAP remediation projects in New Jersey for which RI/FS/PP-EISs are being
prepared are the Maywood site in Maywood, Rochelle Park, and Lodi, and the Wayne site in
Wayne, New Jersey.

DOE has prepared EIS documents for other programs and other sites under its remedial
action program for treatment and storage of radioactive materials. Significant among these is
the Final Environmental Impact Statement; Long-Term Management of the Existing Radioactive
Wastes and Residues at the Niagara Falls Storage Site (DOE 1986). The EIS addresses DOE’s
planning and management of the long-term storage of existing radioactive wastes and residues
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at the NFSS. These, along with other FUSRAP documents, serve as references for
implementing remedial action at the Tonawanda site.

1.4 CONSULTATION AND COORDINATION WITH OTHER AGENCIES

DOE is the lead agency for remedial action at the Tonawanda site. However, plans and
activities at the site are being coordinated with EPA Region II. Activities are also being
coordinated with appropriate New York State agencies including the New York State Department
of Environmental Conservation (NYSDEC). The identification of federal and state regulations
that may impact site remediation is being conducted in consultation with EPA Region II and
NYSDEC, respectively. Through its community relations plan for the Tonawanda site, DOE
also provides means for federal and state legislators, local and county officials, and the general
public to participate in the decision-making process for site remediation.

Several other agencies responsible for natural or cultural resources addressed in the FS
have been consulted. These include the U.S. Fish and Wildlife Service (FWS), New York State
Historic Preservation Office (SHPO), U.S. Army Corps of Engineers (COE), U.S. Soil
Conservation Service (SCS), and other state and county agencies.

92-048P/102993 1-6




,

2. SITE CHARACTERISTICS

2.1 SITE HISTORY
2.1.1 Background

This section presenting the site history and background was compiled from the
Tonawanda RI report (BNI 1993) and prior characterization of the four properties comprising
the Tonawanda site. All radioactive contamination for which FUSRAP is responsible in the
Tonawanda area stems from uranium processing performed for MED at the Linde property.
MED contracted with Linde (formerly Linde Air Products Corporation, a subsidiary of Union
Carbide) from 1942 to 1946 to separate uranium from uranium ore at its ceramic plant. Linde
was selected because of the company’s experience in the ceramics business, which involved
processing uranium to produce the "salts" used to color ceramic glazes. Under the MED
contract, uranium from seven different sources was processed at Linde: four types of African
ores (three low-grade pitchblendes and a torbernite) and three types of domestic ore tailings
(carnotite from Colorado).

2.1.2 History of the Linde Property

Commercial operations at the Linde property began in 1943 after laboratory and pilot
studies were conducted to develop methods for processing uranium. Five Linde buildings were
involved in MED activities: Building 14, which was built by Union Carbide in the mid-1930s,
and Buildings 30, 31, 37, and 38, built by MED on land owned by Union Carbide (Figure 2-1).
Ownership of Buildings 30, 31, 37, and 38 was transferred to Linde when the MED contract
was terminated. The buildings were used for laboratory and pilot plant studies for uranium
separation, processing of uranium ores, and uranium separation.

Processing operations at the Linde property produced both solid waste and liquid effluent.
The solid waste was removed from the site and the liquid waste was initially discharged to the
sanitary sewer system; by April 1944, approximately 984,000 m? (26,000,000 gal) had been
discharged. In June 1944, process changes had increased the pH of the effluent and discharge
into the sanitary sewer was halted, and onsite deep-well injection of liquid effluent was
implemented with the approval of MED. During periods of well injection when the injection
wells became blocked with effluent, the effluent was discharged into a storm sewer that drained
into a ditch north of the plant and ultimately into Twomile Creek. Ore processing operations,
and consequently the well injection of wastewater, ended in July 1946 (Aerospace 1981).

Based on historical information presented in the RI report (BNI 1993), the Linde property

has four sources of MED-related contamination: uranium processing buildings, surface and
subsurface soils, immobilized processing effluents in fractured bedrock strata, and sediments in
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sumps and storm and sanitary sewers. The primary radioactive contaminants in the soils and
sediments are uranium (U)-238, radium (Ra)-226, and thorium (Th)-230 and their respective
radioactive decay products. For the purpose of this report, the notations "Ra-226," "Th-232,"
and "U-238" also refer to their associated decay products, which are assumed to be in
equilibrium with the measured present activity. The primary radioactive contamination in the
Linde buildings is alpha and beta-gamma fixed and removable radioactivity, which is above DOE
residual radioactivity guidelines. DOE relies upon two types of guidelines for residual
radioactivity, the first being generic, which is equivalent to the standard found in 40 CFR Part
192. These guidelines are 5 pCi/g (averaged over the first 15 cm) and 15 pCi/g (averaged over
15-cm thick layers of soil more than 15 cm below the surface). These generic guidelines apply
to residual concentrations of Ra-226, Ra-228, Th-230, and Th-232. Where either Th-230 and
Ra-226 or Th-232 and Ra-228 are present, the appropriate guideline is applied as the limit to

- the radionuclide with the higher concentration. If other mixtures occur, the sum of the ratios

of the concentrations of individual radionuclides to their respective limits must not exceed 1.
The other type of guideline is "derived," which establishes procedures to provide for treatment
of hot spots and to take into account multiples or mixtures of radionuclides other than radium
or thorium. Derived guidelines result in a more conservative approach. In any event, DOE
follows as low as reasonably achievable (ALLARA) standards to protect the public (EPA 1987).

In addition to MED-related contamination identified on the Linde property, the natural
soils at Linde have been covered with a layer of fill ranging from 0 to 5.1 m (0 to 17 ft), which
appears to contain additional contaminants including slag and fly ash. Both slag and fly ash are
suspected sources of heavy metals and radionuclides including Th-232. This isotope of thorium
was not present in the MED ores processed at Linde. The existence of this contaminant
indicates a source of contamination not related to MED processing activities. Various organic
compounds not related to MED ore processing were also detected during investigations on the
Linde property (BNI 1993). Table 2-1 presents a list of various contaminants of interest for the
Linde, Ashland, and Seaway properties, identified during the RI along with their probable

sources.

Linde is presently an operating industrial plant owned by Praxair Incorporated. Portions
of this site were previously owned by the Town of Tonawanda, Excelsior Steel Ball Company,
Metropolitan Commercial Corporation, and the Pullman Trolley Land Company. Buildings on
the site are currently used as offices, research laboratories, fabrication facilities, and warehouse

storage areas.
2.1.3 History of the Ashland 1, Seaway, and Ashland 2 Properties

In 1943 when commercial operations began at the Linde property, efforts were also
underway to identify a disposal site for waste residues produced during uranium processing at
Linde. MED leased a 4-ha (10-acre) tract known as the Haist property to serve as a disposal
site for ore refinery residues. The Haist site was later called Ashland 1. Residues deposited
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Table 2-1. Constituents of Interest at the Tonawanda Site and Their Sources

| Stage 2 Filter Cake

92-048PSY/011293

24




Table 2-1. (continued)

Manganese
Iron

Refinery Wastes® Benzene’
Toluene*
Ethylbenzene*
Longchain Hydrocarbons*
Xylenes'
Methyleae Chloride
Polynuclear Aromatics (PNAs)
Chromium*
Molybdenum*
Lead
Nickel
Arsenic

* Analyte can be used as an indicator parameter for associated source.
® Analyte associsted with African ore processing.
° Present primarily at Ashland 1 and 2.

Source: BNI 1992a.
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at Ashland 1 from 1944 to 1946 consisted primarily of low-grade uranium ore tailings from
processing American ores (African ore residues were transported from Linde to Lewiston, NY
and Middlesex, NJ) (Aerospace 1981). Records indicate that 7250 metric tons (8,000 tons) of
residues were spread over roughly two-thirds of the property to depths 0of 0.3t0 1.5 m (1 to 5 ft)
(BNI 1993).

Following a radiological survey in 1958 by the Environmental Measurements Laboratory,
AEC released the Haist property for use without removal of the residues. In 1960, the property
was transferred to Ashland Oil and has since been used for this company’s oil refinery activities.

In 1974, Ashland Oil constructed two petroleum product storage tanks and a drainage
ditch on the Ashland 1 property. The majority of the excavated soil was transported to Seaway
and Ashland 2 for disposal; the quantities of materials disposed of at each site are unknown.
Any soil not transported offsite may have been used to construct the earthen berm around the
storage tanks at Ashland 1. The storage tanks were removed by Ashland Qil in 1989.

A portion of the Ashland 2 property was used by Ashland Oil as a landfill for disposal
of general plant refuse and industrial and chemical byproducts. The radioactive residues
removed from Ashland 1 were deposited in an area of Ashland 2 adjoining the Ashland Oil
landfill area. At present, the Ashland 2 property is vacant and is covered by grass, bushes, and
weeds; no commercial operations are now being conducted.

The Seaway Industrial Park is presently operated by BFI. It has been owned by the
Seaway Industrial Park Development Company since 1964. Seaway Industrial Park
Development Company, formerly known as the North Waterway Company, owned this site
before 1964.

Seaway Industrial Park has been used as a landfill for the past 50 to 60 years. The
radioactive residues excavated by Ashland Oil from Ashland 1 during storage tank construction
activities were deposited on three areas at Seaway. Since that time, portions of these residues
have been buried under refuse and fill material.

Historical investigations of Ashland 1, Seaway, and Ashland 2 discussed in the RI
(BNI 1993) indicate two sources of radioactive contamination at each of these properties: surface
and subsurface soils, and sediments along Seaway drainage ditches and Rattlesnake Creek. The
primary contaminants in the soils are U-238, Ra-226, and Th-230 and their respective
radioactive decay products. The primary contaminant in the sediments is Th-230.
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2.2  SITE DESCRIPTION

2.2.1 Bedrock and Soils
2.2.1.1 Bedrock Geology

The Tonawanda site is located within the Erie-Ontario Lowland Physiographic Unit of
New York (Muller 1965; from BNI 1993). The Erie-Ontario Lowland has significant relief
characterized by two major escarpments—the Niagara and the Onodaga. The Onodaga
escarpment is a north-facing, east-northeast trending topographic rise that extends parallel to and
immediately north of the Allegheny plateau, which is part of the Appalachian Upland. The
Niagara escarpment exists approximately two-thirds of the distance between the Onodaga
escarpment and Lake Ontario. The Niagara escarpment separates the Erie-Ontario Lowland into
two segments—a northern, topographically-lower segment and a southern, topographically-higher
segment (BNI 1993). The Tonawanda sites are located between the Niagara and Onodaga
escarpments. The elevation of the ground surface is approximately 180 m (590 ft) above mean
sea level at the Ashland properties and 183 m (600 ft) at the Linde site (BNI 1987). The four
Tonawanda sites (Linde, Ashland 1, Seaway, and Ashland 2) are located east of the Niagara
River, which is less than 1.6 km (1 mi) from Linde and 150 m (500 ft) from the
Ashland-Seaway areas.

The bedrock underlying the northern segment of the Erie-Ontario Lowland, north of the
Niagara escarpment, consists of Queenston shale of Ordovician Age. The rocks of the Niagara
escarpment consist of Silurian Age carbonate rocks of the Lockport Group and dolomites,
limestones, shales, and sandstones of the Clinton and Medina Groups. The southern segment
of the Erie-Ontario Lowland, which extends from the Niagara escarpment to the Onodaga
escarpment, is underlain predominantly by the Silurian Salina Group (which consists of shales
and dolomites) and the Lockport Group (consisting of dolomites and limestones). The Onodaga
escarpment is underlain by dolomites of the upper part of the Salina Group and limestones of
the Devonian Onondaga Formation. The remainder of the southern segment of the Erie-Ontario
Lowland is underlain by limestones of the Devonian Age Hamilton Group (BNI 1993). A
generalized stratigraphic section for the Erie-Ontario Lowlands is depicted in Figure 2-2.

The near-surface rocks of the Erie-Ontario Lowlands are underlain by rocks ranging from
the lower Cambrian Galway Formation through the Ordovician Lorraine Group. The sediments
that formed these rocks were deposited on basement rock in a seaward-thickening wedge that
lithified into shales, sandstones, and limestones. The basement rock in western New York is
considered to be the southern extension of the Proterozoic Canadian Shield, a stable craton of
metamorphosed rock.

The sedimentary material deposited from the Cambrian to the Ordovician was derived
from erosion of the Adirondack and Appalachian Mountains that were forming at the time.
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Middle to Upper Ordovician formations in western New York consist predominantly of shales
and siltstones of marine origin. During the Silurian and Devonian periods, the sediments that
make up the Erie-Ontario Lowlands continued to accumulate as a result of uplifting and erosion
of the Appalachian Mountains. This deposition was infrequently interrupted by uplift of the
Erie-Ontario Lowlands. This cycle of uplift and erosion resulted in shallow marine formations
separated by erosional unconformities or depositional hiatus. There is no geologic record for
the remainder of the Paleozoic, Mesozoic, or early Cenozoic eras due in part to preglacial
exposure and erosion and to glacial erosion (BNI 1987).

The bedrock underlying the Tonawanda properties belongs to the upper Salina Group and
consists of shale, dolomites with layers of gypsum, and occasionally halite of the Akron, Bertie,
Camillus, Syracuse, and Vernon Formations. Locally, the carbonate portions of these
formations are a massive, fine-grained limey shale with solution channelling through vertical
joints and horizontal bedding planes. Massive gypsum layers [up to 1.5 m (5 ft) thick] are
interbedded within the shales and dolomites. However, most of the halite and gypsum beds of
the Salina Group are found in the Syracuse Formation (which is below the Camillus), and
commercial deposits of gypsum may be associated with the Syracuse Formation rather than with
the Camillus shale. Shales of the Salina Group at depths of 17 to 29 m (55 to 95 ft) constitute
an irregular floor for the surficial deposits and are part of the groundwater system at the
properties. Nineteen geologic boreholes were drilled at Ashland 1 and 2 and adjacent to the
southeastern boundary of Seaway from 1.5 to 4.5 m (5 to 15 ft) into bedrock. At Linde, where
liquid effluent had been injected into bedrock, eight boreholes were advanced into bedrock an

average of 18 m (60 ft) (BNI 1993).

All RI boreholes with significant core recovery exhibited an extensively fractured zone
within the top 3.7 m (12 ft) of the bedrock surface. The primary pattern, mostly planar to
slightly undulating joint surface, is perpendicular to the core axis and/or parallel to the bedding
planes and gypsum laminations. Most joint surfaces are characterized by partially to fully
developed gypsum crystals, whereas a few joints are infilled with mud. Frequently, the jointing
occurs at the contact between the gypsum and the shale. Most open fractures at this contact
were probably induced by the coring process (BNI 1993). The average length of core retrieved
was between 2.5 and 5.0 cm (1 to 2 in.). At the Ashland 1 site, a 0.3 m (1 ft) gypsum seam
was encountered near the top of the bedrock surface. Gypsum seams of this thickness were not
encountered in any other boreholes executed onsite. However, gypsum represents approximately
50% of the total rock near the bedrock surface.

The upper portion of the bedrock is slightly to moderately fractured and is slightly
weathered. The bearing strength of the surfaces varies with the amount of gypsum present.
With depth, the average core length increases substantially, indicating a reduction in fractures.
Core samples retrieved from 3 m (10 ft) below the bedrock surface are only slightly fractured.

Bedrock weathering also decreases with depth.
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There is minor relief to the bedrock surface topography. At Linde the bedrock surface
is relatively horizontal with minor undulations. The bedrock surface in the Ashland-Seaway
areas slopes slightly to the northwest at approximately 45 m (135 ft) over 1500 m (5000 ft). An
erosional scour, or paleochannel, has been mapped beneath the southern portion of the Ashland
2 property. This channel trends northwest, toward Twomile Creek.

2.2.1.2 Structural Features

There is little evidence of deformation associated with either extensional or compressional
tectonics of the bedrock at the Tonawanda area. Studies of small earthquake focal mechanisms
and logs of deep boreholes indicate that, with the exception of areas very near the surface, the
principal regional stress is compression in a northeast-southwest direction. No surface faults
have been reported in the Niagara area. The subsurface Clarendon-Linden Fault, suspected to
be a basement-controlled feature 160 km (100 mi) east of the Tonawanda area, is a reverse fault
striking north-south and dipping steeply to the east, with vertical offsets of 30 to SO0 m (98 to
164 ft) in Ordovician through Silurian units. Glacial deposits overlying the Paleozoic section
have not been affected by the fault (BNI 1987).

. The land surface in the vicinity of the Tonawanda site has been subjected to rebound
resulting from deglaciation. Calkin and Feenstra (1985; from BNI 1993) indicated that the land
surface has risen approximately 53 m (172 ft) in the vicinity of the Tonawanda site as a result
of this unloading. The release of pressure from the melting glaciers may have allowed the near
horizontal bedding planes to open, creating avenues for the solution of the carbonate and
evaporite rocks. (BNI 1993). Both LaSala (1968; from BNI 1993) and Johnston (1964; from
BNI 1993) reported vertical and high angle fractures in cores retrieved from the Tonawanda
area.

The number and concentration of fractures and solution cavities are critical in
determining the water-bearing characteristics of the bedrock aquifer in the vicinity of the
Tonawanda site. Since the number of fractures and solution cavities can vary significantly over
a short distance, the water-bearing capacity of the bedrock aquifer can vary as well. Based on
core samples retrieved from the site, the upper portion of the shale is generally weathered,
brittle, and fractured with evidence of solution-widened cavities. The lower core samples are
generally more competent and interbedded with gypsum with fewer occurrences of solution-
widened cavities (BNI 1987). This is consistent with information reported in the geologic
literature. LaSala (1968) reports that large yield wells in Tonawanda and North Tonawanda are
supplied water from solution-widened cavities in the shallow portion of the Camillus Shale.
Only the gypsum zones in the fractured rock, which are exposed to circulatory groundwater,
become widened by solution. In the competent rock, where no fractures exist, the gypsum
cannot be dissolved. Therefore, it is apparent that large changes in the water-bearing
characteristic can occur over relatively short distances and with depth, as the percentage of
gypsum and number of fractures decrease. As a result of the unpredictable occurrence of the
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gypsum zones and fractures, it would be nearly impossible to determine diameter, velocity, and
quantity of groundwater flow through the solution cavities that may exist in the shallow bedrock

aquifer.
2.2.1.3 Seismicity

The Tonawanda properties are within the Central Stable Region, which is considered
tectonically stable. The U.S. Geological Survey classifies western New York as a Zone 3
earthquake risk region (BNI 1987). Earthquakes within this region have been of moderate
intensity (Modified Mercalli VI or VII) or less (BNI 1987).

2.2.1.4 Soils

The prominent surficial deposits in the Tonawanda area were derived from late Wisconsin
glaciation. The Tonawanda sites are located less than 3.2 km (2 mi) south of the Niagara Falls
Moraine, and the Linde site is less than 8 km (5 mi) north of the Buffalo Moraine. The
Tonawanda sites are approximately 4.8 km (3 mi) southwest of the former southern margin of
glacial Lake Tonawanda [Figure 3-17 in the RI (BNI 1993)].

The advancing and retreating glaciers deposited till, a nonsorted, unstratified mixture
ranging in size from clay to boulders, and coarse-grained sandy outwash/ice-contact deposits.
Relatively thick deposits of silt and clay were deposited in the glacial lakes. The total thickness
of glacial deposits in the Tonawanda area ranges from 17 to 29 m (55 to 95 ft) (BNI 1993).

Maps by Muller (1977; from BNI 1993) and Cadwell (1988; from BNI 1993) indicate
that soil in the vicinity of the Tonawanda sites consists of lake sediments. However, based on
the description of soil samples collected from borings executed by BNI (1993), Recra Research,
and Wehran Engineering (1979; from BNI 1993), four distinct surficial deposits exist in the
Tonawanda area: glacial till, varved lacustrine clay, glaciolacustrine deposits, and glaciofluvial
deposits. For a detailed discussion of the surficial geology and geologic cross-sections, refer
to Section 3 of the BNI RI (BNI 1993).

The uppermost unit which lies directly beneath a thin veneer of topsoil (less than 1 ft.
thick), is a glacial till or till-like deposit that ranges in thickness from 6 to 12 m (20 to 40 ft)
across most of the area of the Tonawanda properties. This unit is described as a massive silty-
clay with varying amounts of sand and gravel. This unit is dense and compact (especially when
dry), and localized desiccation cracks filled with clay and organic material extend to 4.5 m
(15 ft) below the ground surface. BNI (1993) concluded that the fine grain-size of this material,
in combination with the lack of structure, would not allow fluids to be readily transmitted

through it.

92-048P/102793 2-11



A thin zone of varved clay exists below the till unit. This unit consists of alternating
interbedded layers of silt, clay and locally very-fine-grained sand. The individual layers range
in thickness from 1 mm to 5 cm (0.04 to 2 in.). The unit ranges in thickness from
approximately 8.6 m (28 ft) at boring B29W11D on the Linde site to 1 m (3 ft) at borehole
B55G44 on the Seaway property, and may be absent in some areas (BNI 1993).

2.2.2 Surface Water
2.2.2.1 Niagara River

Surface water from the Tonawanda properties drains via Rattlesnake Creek and Twomile
Creek to the Niagara River (Figure 2-3). The 60-km- (37-mi-) long river connects Lake Erie
to Lake Ontario and is divided into its upper and lower reaches by Niagara Falls. At Strawberry
and Grand Islands, the river divides into two channels—the Chippawa Channel and the
Tonawanda Channel, located west and east of Grand Island, respectively. The Ashland 1 and
2 and the Seaway sites are located along the upper reach of the river, adjacent to the Tonawanda
Channel. The Tonawanda Channel is approximately 490 m (1600 ft) wide and 7.6 m (25 ft)
deep as it passes by the Town of Tonawanda. The channel widens to approximately 1100 m
(3600 ft) and becomes shallower, approximately 5 m (16 ft) deep, before it joins the Chippawa
Channel.

The Niagara River drains an area of about 227,000 km? (88,000 mi¥). As a source of
municipal drinking water, it serves a combined Canadian/U.S. population of more than 400,000
people. In New York, the City of Buffalo municipal water plant, located at the junction of Lake
Erie and the Niagara River (upstream of the Tonawanda site), serves an additional 530,000
people. Treated wastewater from these same populations is returned to the river (NRTC 1984).
Samples collected near Niagara Falls indicate that the Niagara River is predominantly a calcium
bicarbonate type of water with a total dissolved solids content that varies from about 180 to
200 mg/L (180 to 200 ppm) (Archer et al. 1968). The average flow of the Niagara River is
6230 cms (220,000 cfs), with a maximum flow of 10,800 cms (380,000 cfs) and a minimum
flow of 3400 cms (120,000 cfs). It is estimated that 42% of the flow in the Niagara River is
to the east of Grand Island through the Tonawanda Channel, and the other 58% is through the
Chippawa (during normal, non-icy conditions). The mean flow in the Tonawanda Channel is
estimated to be approximately 2600 cms (92,000 cfs), with a maximum flow of 4500 cms
(160,000 cfs) and a minimum flow of 1400 cms (50,000 cfs) (Crissman 1991). The mean
velocity of water in the Tonawanda Channel is approximately 0.8 m/s (2.5 ft/s) near the
confluence of Twomile Creek (BNI 1993).

Flooding along the Niagara River is generally caused either by ice jams or by strong
southwesterly winds blowing across Lake Erie. Large amounts of precipitation generally do not
cause flooding along the Niagara River because the ample storage capacity of Lake Erie greatly
attenuates the flood waves. Although the Niagara River does not overtop its banks during

92-048P/102793 2-12




H

P\

“— NANNANNNNNNN

Figure 2-3. Surface Waters at the Tonawanda Site
2-13

ou RS
hrd
-
ou » T

— VATERDE IRMGARY
— STEEM ONOEL
v

H

-

SAIC 677215 84
92-048PSY /010693




periods of high flow, it does back up into many of its tributaries and cause flooding in the
tributary areas.

Niagara River flood stage elevations are shown in Table 2-2 (FIA 1979). These
elevations are for the point at which Tonawanda Creek joins the Niagara River, approximately
1.9 km (1.2 mi) downstream of the confluence with_Twomile Creek (Figure 2-3) (BNI 1993).

The Niagara River is classified by the NYSDEC as Class A-Special. The best usage of
waters under this classification defined by NYSDEC is as "a source of water supply for
dninking, culinary or food processing, primary and secondary recreation, and fishing." Class
A-Special waters are protected under the New York Environmental Conservation law Article 15;
which requires certain activities in the waters or along the banks to have state permits (NYSDEC
1991b).

2.2.2.2 Rattlesnake Creek

Rattlesnake Creek is a natural channel formed from surface drainage received from
Ashland 1, Seaway, and Ashland 2. The 2300-m (7600-ft) channel drains 140 ha (340 acres)
before joining Twomile Creek (Figure 2-3). Twomile Creek flows into the Niagara River
approximately 300 m (1000 ft) downstream of the confluence with Rattlesnake Creek
(BNI 1993). The Federal Insurance Administration (FIA) coordinated a flood analysis of both
the Town of Tonawanda and the City of Tonawanda; no floodplains were identified with

Rattlesnake Creek (FIA 1979).

Drainage from Ashland 1 travels under the Seaway property through an underground
concrete conduit and exits at the Niagara Mohawk property line. Rattlesnake Creek receives this
drainage, crosses the Niagara Mohawk property, and then crosses the Ashland 2 property. The
creek channel is approximately 3 m (10 ft) wide and 1 m (3 ft) deep at bank-full capacity, and
has a 1% slope on the Ashland 2 property. The channel and creek areas are vegetated with a
thick growth of cattails and bulrushes, which limits flow velocities. These low lying areas are
approximately 30 m (100 ft) wide on Ashland 2. Three small drainage ditches join Rattlesnake
Creek after it crosses Ashland 2. The creek then travels approximately 980 m (3200 ft) before
its confluence with Twomile Creek (Figure 2-3) (BNI 1993).

Stormwater runoff in Rattlesnake Creek was estimated in the Tonawanda RI (BNI 1993)
using COE’s HEC-1 computer model, which simulates the surface runoff in a drainage basin
from a precipitation event. The model was used to estimate 2-, 5-, 10-, 25-, 50-, and 100-year
floods using precipitation amounts from rainfall intensity-duration-frequency curves developed
by the National Weather Service (NWS) for the Buffalo area (Erie and Niagara Counties 1981).
Stormwater runoff in Rattlesnake Creek was estimated at the boundary of Ashland 2 where the
creek’s watershed contains approximately 45 ha (110 acres) and includes flow from Ashland 1,
Seaway, and Ashland 2. The modeled peak flows (cfs) are listed in Table 2-3. Flood flows
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Table 2-2. Niagara River Flood Stage Elevations (BNI 1992a)

Table 2-3. Stormwater Runoff in Rattlesnake Creek and Linde (BNI 1992a)

| Rattlesnake Creek |
2 1.1 40
5 24 83
10 32 113
25 41 143
50 48 1M
100 5.8 - 204
] Linde |
2 1.6 56
34 121
10 4.8 168
25 5.6 196
50 : 6.5 228
100 7.5 265
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from Linde were also estimated and are addressed in the following discussion of Twomile Creek
because Linde surface water runoff flows into thls stream.

Currently, Rattlesnake Creek is classified by the NYSDEC as Class B, ". . . primary and
secondary contact recreation and fishing. These waters shall be suitable for fish propagation and
survival." Class B waters are protected under the New York Environmental Conservation law,
Article 15; which requires certain activities in the waters or along the banks to have state permits
(NYSDEC 1991b).

2.2.2.3 Twomile Creek

Twomile Creek, also classified by the NYSDEC as Class B, originates south of the Linde
property in a natural channel (Figure 2-3). The creek flow consists of groundwater discharge
(base flow) and stormwater runoff. The creek enters a two-channel underground culvert and
flows north, where the two pipes empty into two 3 m X 2.1 m (9 ft X 7 ft) box culverts that
run side by side. These conduits also carry municipal storm sewer drainage from the eastern
half of the Town of Tonawanda and the Village of Kenmore. Runoff from Linde enters the
conduits through five outfalls. The two conduits eventually discharge through two large flow-
control gates located on the face of the concrete dam impounding Sheridan Park Lake. The
gates are pressure operated, releasing storm flow when necessary. When enough stormwater
backs up and the gates are opened, the onslaught of water flushes out accumulated sediments in
the conduits. Sediments are then deposited directly into the natural stream channel of Twomile
Creek below the dam. This sediment is cleaned out every year by Sheridan park golf course
maintenance staff and placed in a local landfill (Baldy 1992).

Twomile Creek continues northward approximately 3 km (2 mi) until it empties into the
Niagara River 13 km (20 mi) upstream of Niagara Falls. The slope of Twomile Creek is less
than 1%. During periods of base flow in Twomile Creek, the surface width of the water is
approximately 6.1 m (20 ft) and the flow depth is between 0.6 to 1.2 m (2 and 4 ft). The depth
increases as the creek approaches the Niagara River, where flow is controlled by the stage of
the river (BNI 1993).

The FIA coordinated a flood analysis of both the Town of Tonawanda and the City of
Tonawanda, but an in-depth study of Twomile Creek was not performed. The FIA determined
that the 100-year flood will be confined to the creek’s narrow, well-defined floodplain, which
has not been encroached on (FIA 1979); the floodplain is not impacted by any of the alternatives
analyzed in Section 5.3. However, Twomile Creek does overtop its channel banks frequently.
For example, when the gates on the face of the dam open, the creek overtops its banks. It is
estimated that the gates are opened an average of one to two times each year. The greatest
observed flooding had a stage of approximately 1.8 m (6 ft) above the top of the channel bank
(Patterson 1991). [Each time the creek overtops its banks, sediment is deposited in the
floodplain. A study of the floodplain indicates that, in some sections just below the dam, as
much as 15 cm (6 in.) of sediment has been deposited in the last 15 years (Patterson 1991).
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Using the HEC-1 model, peak stormwater runoffs for 24-hour storm events at the Linde
site were estimated (BNI 1993). The values were calculated for peak flow at the point where
Outfall 7 (Figure 2-4) joins the Twomile Creek twin cell conduit. The peak storm runoffs from
Linde are shown in Table 2-3.

2.2.2.4 Linde Surface Drainage

All runoff at Linde collects in the facility’s storm sewer system, which drains through
seven outfalls (Figure 2-4). Outfalls 1 and 2 drain stormwater runoff from the southern end of
the property and empty into a municipal storm sewer line under Woodward Avenue. This line
connects with the two conduits carrying Twomile Creek underground, and the flow is carried
downstream with the Twomile Creek flow.

Outfall 3 carries runoff from a small area in front of the main office building. This flow
enters a 90-cm (36-in.) culvert that connects to the Twomile Creek twin conduits. The fourth
outfall drains the middle portion of the property, including runoff from the Building 14 area
where several injection wells were historically located (Figure 24).

Outfall 5 collects runoff from a very small area in the western part of the property and
connects with the Twomile Creek twin conduits through a 50-cm (20-in.) culvert. Outfall 6
receives runoff from most of the northern portion of the property including drainage from the
areas around Buildings 30, 31, 38, and 58. Shallow groundwater from agricultural tile beneath
the gravel-packed parking areas is also collected by Outfall 6. A 76-cm (30-in.) conduit conveys
the collected water into the Twomile Creek twin conduits.

The seventh outfall collects runoff from the extreme northern section of Linde, including
the Building 90 area. This drainage area also includes some underground agricultural tiles for
shallow groundwater collection. The surface runoff from the northwest corner of the plant area
is collected by a ditch located just outside the Linde fence and conveyed by a 76-cm (30-in.)
culvert to the Twomile Creek twin conduit.

All conduits in the sewer system that are larger than 30 cm (12 in.) are reinforced
concrete culverts. Conduits that are 30 cm (12 in.) or smaller are made of vitrified tile unless
they lie under buildings or driveways, where heavy cast iron has been utilized to withstand the
weight of the structure and activities.

The Tonawanda RI (BNI 1993) included modeling to estimate average annual surface
runoff from each of the four properties comprising the Tonawanda site. The model used was
the Field Scale Model for Chemicals, Runoff, and Erosion from Agricultural Management
Systems, also known as the CREAMS model (Knisel 1980). The model generates surface
runoff, evapotranspiration, and deep percolation data based on water balance using precipitation,
temperature, and physical properties of the soil zone. Daily precipitation records from the NWS
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Figure 24. Storm Sewer Lines at Linde
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station at North Tonawanda were used as input to the model (NWS 1989). The average annual
precipitation used was 89 cm/yr (35 in./yr). The runoff at Linde was determined to be much
higher than the unit runoff from the Ashland properties because of the large impervious areas
at Linde and the fact that much of the Ashland properties are covered with grass, which
promotes water retention. The average annual volume of surface runoff from Linde was
estimated to be 315 ha-m (240 acre-ft), whereas the estimated annual gross erosion [calculated
using the modified universal soil loss equation (MUSLE)] was 0.6 metric tons/yr (0.07 tons/yr)
(BNI 1993).

2.2.2.5 Ashland 1 Surface Drainage

The drainage area at Ashland 1 includes the entire property. The topography is flat
except where berms were created to surround storage tanks historically located on the property.

The portion of the property southeast of the bermed area is flat and covered with grass
except for the dirt access road and electrical substation area. Drainage from this area is directed
toward the ditch running along the east boundary, between Ashland and Seaway (Figure 2-5).
An approximately 1.2-ha (3-acre) area is enclosed by the berms that surrounded the storage tanks
formerly located on the site. The berms are approximately 2.1 m (7 ft) high at their highest
point. Water from precipitation collects within the bermed area and infiltrates into the soil,
evaporates, or flows to the east drainage ditch through small pipes that extend through the berm
and under the access road to the ditch.

The western section of Ashland 1 is low-lying and vegetated with tall grass and bushes.
Runoff from this area flows into the main ditch along the Seaway boundary by a small ditch
running west that flows through a 30-cm (12-in.) steel pipe and then into the main ditch. The
main ditch flows northwest into a low marshy area where the 1-m (3-ft) underground conduit
opening exists that carries Ashland 1 drainage under Seaway.

As observed during an October 1991 site visit, the area within the berms at Ashland 1
is not completely vegetated. Some erosion during high rainfall events may occur as the water
collected in this area drains to the main ditch. The berms are mostly covered with grass, which
prevents erosion from the berm slopes. The western portion of the site also is not completely
vegetated, and soil may erode from this area during heavy rainfall. The average annual surface
runoff volume from Ashland 1 is approximately 6.6 ha-m (5 acre-ft), and the MUSLE estimate
of the average annual gross erosion for the entire Ashland 1 was estimated at a computed
0.002 metric tons/yr (0.002 tons/yr) (BNI 1993).

2.2.2.6 Seaway Surface Drainage

The Seaway property consists of a long, narrow, rectangular landfill pile with side slopes
of approximately 30% (BNI 1993). The ridge of the pile is at the center of the property,
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resulting in half the surface runoff flowing southwest toward the Ashland refinery property and
half flowing northeast onto Ashland 2.

Runoff to the southwest is directed to the drainage ditch along the Seaway-Ashland 1
boundary (discussed in the Ashland 1 surface drainage description). Most runoff from the
northeastern slope is directed onto Ashland 2 as overland flow into the exiting channels at
Ashland 2. The southeastern runoff enters the small drainage ditch in the southeast portion of
Ashland 2, which eventually empties into Twomile Creek. The middle portion of Seaway drains
into Rattlesnake Creek. The northwest area, which includes the area where residues were
deposited, drains to the drainage ditch on the southern side of the Ashland 2 access road. The
ditch runs under River Road and eventually empties into the Niagara River.

Engineering controls are implemented to prevent surface erosion of the landfill property
at Seaway. This includes seeding with native grasses and terracing the steep slopes. The area
where MED residues were deposited is vegetated with thick grass and is not allowed to be
disturbed by the landfill operator, as directed by NYSDEC. However, erosion at Seaway is
estimated to be much greater than at the other sites because of the steep slopes and bare soil on
the pile (BNI 1993). The estimate average annual gross erosion using the MUSLE was
determined to 9.1 metric tons/yr (10.0 tons/yr) (BNI 1993).

The ground surface at Seaway is fill dirt characterized with rills that favor surface runoff
(BNI 1993). Using the CREAMS model, the average annual runoff volume at Seaway was
estimated to be 121 ha-m (93 acre-ft) (BNI 1993).

2.2.2.7 Ashland 2 Surface Drainage

Storm runoff leaves the Ashland 2 property by five drainage channels. The southeastern
portion of the property drains to a small 1-m (3-ft) wide ditch running northeast toward Twomile
Creek. The ditch carries surface drainage from nearly 40% of the total properties area (BNI
1991). It travels under Twomile Creek Road through a 77-cm (30-in) culvert and empties into
Twomile Creek approximately 6 m (20 ft) below the Fletcher Street bridge over Twomile Creek
(BNI 1993).

Rattlesnake Creek is the main channel that drains Ashland 2. Approximately 60% of the
property’s overland runoff empties into Rattlesnake Creek (BNI 1993). The Ashland 1 drainage,
which is carried under Seaway and exits Seaway at the Niagara Mohawk property, makes up
part of the Rattlesnake Creek flow. A second channel, which drains the western portion of the
property, joins Rattlesnake Creek just across the Benson Development Company property line.
Runoff from Seaway is collected in this channel. Two other ditches draining the northern and
southern sides of the property’s access road flow into this ditch before it empties into Rattlesnake
Creek.
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Two channels drain small areas in the extreme western portion of the property; one on
the north side of the access road, and one on the south side. These channels are directed under
River Road and empty into the Niagara River.

The Ashland 2 property is covered with grass, wetland vegetation, and thick bushes that
impede surface erosion. Soils at the property were disturbed in the past when the Ashland 1
residues were disposed there during operation of the Ashland Oil industrial landfill and during
construction of a large berm that surrounded a petroleum storage tank in the southeast corner
of the property. Some erosion probably occurred when soils were disturbed. Present erosion
is limited due to the thick groundcover. However, heavy rainfall increases the likelihood for
some soil erosion into the property’s drainage channels. The estimated average annual gross
erosion, using the MUSLE, was found to be 0.006 metric tons/yr (0.007 tons/yr) at the
Ashland 2 property.

Surface soils at Ashland 2 are mainly silt loam except for Castille gravelly loam and fill

soil from Ashland 1 in small areas (BNI 1993). Using the CREAMS model, the average volume
of surface runoff from Ashland 2 was estimated at approximately 59 ha-m (45 acre-ft) (BNI

1993).
2.2.2.8 Groundwater

~ Based on the RI (BNI 1993), groundwater in the Tonawanda area may occur in three
distinct hydrogeological systems: ‘

¢ a perched system,
¢ a shallow semiconfined system; and

® a contact-zone aquifer at the contact between the basal unconsolidated unit and the
weathered bedrock.

A detailed description of each hydrogeologic unit is presented in the RI, and is summarized
below.

Perched Aquifer

Perched groundwater exists in the alluvial till deposits within surface water drainage
depressions, fill material, and the upper portion of the till. With the possible exception of the
groundwater in the alluvial deposits, the perched groundwater appears to be associated with
precipitation events and is therefore intermittent. Due to the shallow position of this perched
system, transpiration can have a significant impact on the amount of groundwater in this system.
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This perched system is localized, representing subsurface migration of groundwater to local
surface drainage systems (BNI 1993).

Based on the description of soil samples collected from borings executed through the
shallow overburden, it can be concluded that the hydraulic properties of the perched system are
both heterogeneous and anisotropic. As a result of this complexity and variability of the perched
system it was determined that conventional monitoring wells would not be feasible. A
conceptual model of the perched system suggests that monitoring the surface drainage system
would be the most effective method for monitoring the perched system. Based on the soil
descriptions of this unit (BNI 1993) and the fact that a varied clay unit exists below it, it is
unlikely that the groundwater in the perched system would migrate into the underlying aquifer
systems.

Shallow Semiconfined System

The shallow semiconfined system occurs in sand lenses within the glaciolacustrine unit
discussed in Section 2.2.1.4. This system of sand lenses, which occurs 5 to 12 m (16 to 40 ft)
below the ground surface is considered to be semiconfined because these sand lenses are
surrounded by material of lower hydraulic conductivity, which allows the hydraulic head within
the sand lenses to rise above the top of the sand lenses. The material of low hydraulic
conductivity surrounding these sand lenses decreases this system’s response to recharge from the
shallow portion of the surficial aquifer. Monitoring wells installed within these sand lenses
required two to five weeks to return to static conditions after they were sampled (BNI 1993).

Groundwater level data from seven monitoring wells installed into the sand lenses beneath
the Ashland 1 and 2 sites were used to prepare a potentiometric surface map of the shallow
semiconfined system. Based on the configuration of the potentiometric surface, the RI (BNI
1993) concluded that the shallow semiconfined groundwater system discharges to Rattlesnake
Creek and adjacent wetlands. The conceptualized groundwater flow for this system may be
through a series of hydraulically interconnected sand lenses, with recharge to and discharge from
this system occurring in the uppermost sand lenses (BNI 1993).

Contact-Zone Aquifer

The coarser-grained sand and gravel basal unit overlying the bedrock and the shallow
portion of the bedrock aquifer that contains fractures, joints, and solution cavities constitute the
contact-zone aquifer. To obtain hydrogeologic and groundwater quality information for this
zone, eleven monitoring wells were installed at Ashland 1 and Ashland 2 and eight wells were
installed at Linde within this zone.

The groundwater in the contact-zone aquifer is under confined conditions, with the
hydraulic head rising between 12 and 16.8 m (40 to 55 ft) above the top of the contact zone in
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the monitoring wells installed on both Ashland I and 2 and the Linde properties. The
potentiometric surface maps constructed for this aquifer suggest a western to northwestern
groundwater flow as described by the Erie and Niagara Counties Regional Planning Board
(1978; from BNI 1993). The hydraulic gradients for this aquifer are low, ranging from 0.0003
to 0.0004 at the Seaway and Ashland 2 properties and from 0.0004 to 0.0005 by the Ashland 1
and southwest portion of the Ashland 1 property (BNI 1993).

The recharge for the contact-zone aquifer is most likely from exposed or minimally
covered carbonate rocks (which constitute an aquifer) southeast of the Linde property; from
coarse grained alluvial deposits along Elliot Creek approximately 9.6 km (6 mi) east of the Linde
property, which may be hydraulically connected to the contact-zone aquifer; and from surficial
deposits in the Tonawanda area. The regional groundwater flow direction in the contact zone
suggests that the discharge area for this aquifer is the Niagara River; however, it is not likely
that the contact-zone aquifer discharges groundwater into the Niagara River immediately adjacent
to the Ashland-Seaway properties. The piezometric head levels for the contact-zone aquifer near
the river are close to the elevation of the surface water in the river, suggesting that there is a
hydraulic connection between the groundwater within the contact zone and the river at some
locations (BNI 1993).

The hydraulic conductivity of the shallow bedrock aquifer within the contact zone ranged
from 1.1 X 105to 3.1 X 102 cm/sec (11 to 32,094 ft/yr) at the Ashland-Seaway properties and
< 7.4 X 10%t0 3.5 X 10° cm/sec (8 to 362 ft/yr) at the Linde property. Approximately 80%
of the packer tests conducted at the Linde property were unable to accept water (i.e., no flow).
Although the Salina Group contains soluble gypsum zones, drilling at the Tonawanda area did
not reveal any major solution features that would significantly enhance the hydraulic conductivity
of the shallow bedrock aquifer and act as conduits for rapid groundwater flow. Hydraulic
conductivity measurements were not made on the surficial deposits directly overlying the
weathered bedrock. Based on the descriptions of the soil, the RI (BNI 1993) estimated the
hydraulic conductivity of this material to be 2.3 X 10" cm/sec (2400 ft/yr).

2.2.3 Air Resources
2.2.3.1 Climatology

The climate of New York is generally of the humid, continental type that prevails in the
northeastern United States. Cold, dry air masses from the continental interior and prevailing
warm, humid, southerly winds provide the dominant characteristics of the climate. Lake Ontario
to the north and Lake Erie to the west have significant moderating influences on the climate of
western New York. The lake waters warm slowly in the spring, maintaining cooler atmospheric
temperatures over adjacent land areas. In the fall, the lake waters cool more slowly than the
land areas, serving as a heat source and delaying the arrival of freezing temperatures (Gale
Research Co. 1985).
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The monthly normal temperature range for the Tonawanda area is -4° to 22°C (24° to
71 °F), with a mean annual temperature of 9°C (48°F). Mean annual precipitation is 96 cm
(38 in.), with an average annual snowfall of 240 cm (93 in), two-thirds of which occurs during
the months of December through February. Monthly precipitation averages are fairly constant,
ranging from 7.2 to 8.1 cm (2.8 to 3.2 in). Periods of low precipitation occur occasionally,
although severe droughts are rare. The mean annual lake evaporation is 69 cm (27 in.). Winds
are predominantly from the southwest with average monthly speeds that range from 16 to 23 kph
(10 to 14 mph) (BNI 1993).

2.2.3.2 Air Quality

The Tonawanda site lies within the Buffalo metropolitan area and is part of the Niagara
Frontier Air Quality Control Region. It is a highly developed urban area with significant
residential, commercial, industrial, and transportation infrastructures.

The NYSDEC Division of Air Resources maintains an extensive air quality monitoring
network within the state to determine compliance with state and National Ambient Air Quality
Standards (NAAQS). The monitoring systems are all linked to the State/Local Air Monitoring
System (SLAMS) and several are linked to the National Air Monitoring System (NAMS). These
networks are sponsored by EPA and are designed to track local, regional, and nationwide air
quality trends. There are 5 continuous and 17 manual air monitoring sites located within the
Buffalo metropolitan area. Parameters monitored include the criteria pollutants sulfur dioxide
(SO,); carbon monoxide (CO); ozone (Os); nitric oxide, nitrogen dioxide, oxides of nitrogen
(NX); inhalable particulates (PM-10); total suspended particulates (TSP); and lead (Pb). Also,
a few sites monitor acid deposition and toxics.

Two air monitoring stations are located at the Town of Tonawanda’s sewage treatment
plant, which is located approximately one mile northeast of the Ashland 1, Seaway, and
Ashland 2 properties. These two stations monitor SQ,, coefficient of haze (COH), and PM-10.
A third station, in the Town of Tonawanda, is located at the Holmes Elementary School
approximately one quarter mile west of the Linde Center. 'The only parameter measured at this
site is TSP.

Except for one exceedance of the 24-hour PM-10 standard, attainment was achieved for
all state and federal ambient air quality standards in the Niagara Frontier Air Quality Control
Region in 1990. In 1990, based on pollutant standards index values, overall air quality for the
Buffalo area was "good" 15% and "moderate” 85% of the year (NYSDEC 1991a).

No ambient air monitoring is currently being conducted at any of the Tonawanda site

properties and no direct measurements of air quality were made during the remedial investigation
(BNI 1993).
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2.2.4 Land Use

All four properties (Linde, Ashland 1, Seaway, and Ashland 2) are located in the Town
of Tonawanda. The township is bound by the City of Tonawanda to the north, Amherst to the
east, Buffalo to the south, and the Niagara River and Canada to the west. Table 2-4 displays
the approximate parcel size for the four properties.

Aesthetic resources vary from site to site. The Linde property is industrial looking and
well maintained and visually nonobtrusive. Ashland 1, Seaway, and Ashland 2 sites are located
in an industrial setting. Old refineries, a truck terminal, and other heavy industries are located
in the area. Ashland 1 is located behind a vacant refinery that is now being utilized as a
petroleum distribution center. Efforts are now underway to remove deteriorating refinery
equipment. This property is very visible from Interstate 190 and is visually obtrusive. The
Seaway property is a landfill. The majority of the property is a large mound covered in grass.
The operating portion of the landfill, also visible from Interstate 190, is also visually obtrusive.

The Ashland 2 property is vacant and contains small trees and brush. Although
unmaintained, the property is not visually obtrusive.

The township has adopted a zoning ordinance that regulates land uses. Figure 2-6 shows
zoning districts in the vicinity of the Tonawanda site. Zoning districts were established that
permit varying degrees of land uses. There are three residential zoning districts, two
commercial districts, and an industrial district. The Town of Tonawanda also has two other
districts, performance standards and waterfront, that are described further in this section. The
Town of Tonawanda is currently working on completing a comprehensive land use plan. In
general, this plan will describe the exissing socioeconomic and land use conditions, develop
trends, and create a general strategy to follow to meet predicted future demands.

Residential and industrial land uses in the Town of Tonawanda are generally divided by
Military Road (State Route 265). The majority of residential land uses and small businesses are
located east of Military Road whereas light and heavy industries are generally west of the road.
The Tonawanda site and two small residential clusters, Sheridan Park and Isle View Park, are
also located west of Military Road.

Most of the Linde property is owned by Union Carbide Industrial Gases and houses the
Linde Air Products Corporation. A small parcel, 1.9 ha (4.7 acres) located within the Linde
property, is owned by the Erie County Industrial Development Agency. The Development
Agency purchased the property as an incentive for Linde Air Products to expand. The
Development Agency is exempt from paying property taxes on the parcel. The parcel is used
by Linde as a logistics center.
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Table 2-4. Parcel Size of Tonawanda Properties

Ashland 2 101.2 ac
Linde 101.2 ac
92-048P/011293
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Land uses in proximity to the Linde property include the Consolidated Rail Corporation
property, commercial and residential areas, and Kenmore Sisters of Mercy Hospital to the east,
small businesses, light industries, and residential areas to the north, business and industrial areas
to the south, and a low density residential area and Holmes Elementary school to the west.
Sheridan Park, owned by the Town of Tonawanda’s Parks and Recreation Department, is located
one-fourth mile to the northwest of the Linde property. Twomile Creek flows through this
property. Recreational uses include an 18-hole public golf course, picnicking, and playgrounds.
Other sensitive uses within one mile of the Linde property include five schools, two community
buildings, and a senior citizens’ center. The Linde property is fenced and has a buffer zone of
grass and trees around the main buildings.

The Linde property is located in a Performance Standards Zoning District. The purpose
of the Performance Standards District is "to encourage and allow the most appropriate use of
the land available now as well as approaching future commercial and industrial uses unhampered
by restrictive categorizing, thus extending the desirability of flexible zoning, subject to change
with changing conditions" (Code of the Town of Tonawanda 1990). Restrictions in this district
permit an institution for human care or treatment or a dwelling unit only if the development
abuts a residential zoning district. Other restricted uses include "junkyards, waste transfer or
disposal, land mining and stockyards" (Code of the Town of Tonawanda 1990). Any proposed
uses must follow the acquisition of a Performance Standards use permit. Performance Standards
uses are not permitted that exceed New York state regulations or other standards listed in the
zoning code book, such as standards for noise, odor emission, dust emission, and vibrations, as
measured at the individual property line.

Zoning in the Linde property vicinity includes a business district to the north, a
low-density residential area to the west, and the Performance Standard District to the south and
east.

Ashland 1, Seaway, and Ashland 2 sites are located in the industrial area of the Town
of Tonawanda. The border along the City of Tonawanda is approximately one-half mile from
these properties. This border marks the only residential area near these properties that are
accessible by River Road. In an area west of River Road, fronting the Niagara River, are Isle
View Park, vacant land, industrial pipeheads, a wharf, and the Riverwalk bikeway trail. East
of River Road are the three sites, vacant land, tank farms, a landfill, and truck terminals. Isle
View Park includes a boat ramp, picnic tables, and fishing areas. The Riverwalk is a hike-and-
bike path along the Niagara River that would eventually link downtown Buffalo with the Barge
Canal in the City of Tonawanda. Several major sections have been completed, including the
stretch in the Town of Tonawanda. A boating marina is three-quarters of a mile from these
properties.

Ashland 1 and Ashland 2 are owned by Ashland Oil. Ashland 1 is located at the rear of
property previously used by Ashland Oil for refining petroleum. The Ashland 1 property is now
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being used as a distribution center for petroleum products. Efforts are underway to remove
deteriorating refining equipment. The Ashland 1 property is primarily grassland.

A portion of Ashland 2 was used in the past by Ashland Oil as a landfill for plant refuse
and industrial and chemical byproducts. Ashland 2 also received soils containing radioactive
residues from construction activities at Ashland 1. Ashland 2 is now vacant and overgrown with
grass, bushes, and other vegetation. '

All of Ashland 1 and most of Ashland 2 are in the Performance Standards Zoning
District. The remaining porsion of Ashland 2 is located in the Waterfront Zoning District. The
purpose of the Waterfront District is "to protect the health, safety, economy and general welfare
of the town by enhancing the visual, environmental, and physical character of this area and
promoting the use of land within this district for appropriate and beneficial development” (Code
of the Town of Tonawanda 1990). Any proposed use in this district must follow the acquisition
of a Performance Standards use permit. Like the Performance Standards District, the Waterfront
District allows for flexibility in the design and use of the site, and proposed uses are subject to
careful review. The zoning ordinance further describes allowable uses (e.g., trail facilities,
marinas, and restaurants) and design standards (e.g., setbacks and parking).

The Seaway property is owned by the Seaway Industrial Park Development Company and
is used as a sanitary landfill operated by Browning-Ferris Industries (BFI). Like Ashland 2, the
majority of the Seaway property is zoned as a Performance Standards District with the remainder
designated as a Waterfront District.

The waterfront area of the Town of Tonawanda is being considered for major
redevelopment. Development plans are being discussed for the area around Ashland 1, Seaway,
and Ashland 2. A major component of these development plans is the relocation of River Road.
Initial funding for the planning and design of the relocation has been approved. A portion of
the road would be located approximately 1000 ft east of its present location and would run
through the front porsions of the Seaway and Ashland 2 properties. The road relocation would
be approximately 600 ft from the contaminated area of Ashland 2 and 75 ft from the
contaminated area on Seaway. Two documents are currently under review that involve the
waterfront planning area. The first study is the draft Local Waterfront Revitalization Program,
which would provide the regulatory framework for the revitalization program when it has been
approved by the State of New York. The plan outlines the planning boundary, provides an
inventory and analysis of current land uses, describes policies for the plan, and documents both
proposed land uses and techniques to achieve them, and suggest ways in which agencies can
interact to accomplish the proposed plan.

The planning area for this study generally extends from the City of Buffalo to the City

of Tonawanda and from the Niagara River to the existing power lines. The area around the
three sites which is discussed by the plan, is in what is called the Northern Sector, pertains
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primarily to the front portions of the Ashland 2 and Seaway sites near the Niagara River.
Suggested future land uses for this area include a multi-family housing complex west of the
relocated River Road; a riverfront park located next to the Niagara River that could contain
mixed-use development such as a harbor, restaurant, hotel, and specialty shops; and office
complexes. One portion of the plan states that "a critical factor to set developers and occupants
of this sector at ease is the remediation of the three nearby radioactive sites, a priority DOE
activity" (New York State Department of State Coastal Management Program 1991). The plan
also states that "development of a portion of the Ashland property as a federal radioactive waste
disposal site will result in a variety of negative impacts similar to those caused by any BFI
expansion” (New York State Department of State Coastal Management Program 1991).

A second planning study for the revitalization of the waterfront is the Waterfront Region
Master Plan. This plan provides more details as to the specific development of the waterfront
area. The plan defines a planning region, sets goals and objectives, outlines a future plan, and
recommends implementation strategies and phasing plans. Several issues were identified through
which to meet the desired goals and objectives, including "remediation of inactive hazardous
waste sites and reuse of the land for recreational and economic development uses which improve
the quality of life" (Emst and Young 1992).

The planning area east of the River Road relocation where the contaminated areas are
located is proposed to be used for light industries and businesses, except for the remaining
Seaway property that would be open space. The initial concept is to develop the southeastern
section first because of its proximity to the existing Fire Tower Industrial Park. The area north
of the River Road relocation is proposed to be a multi-family housing area and a Riverfront
Park.

The plan offers detailed plans for developing six target action projects. Each project
includes the initial cleanup and development of the sites so that new land uses can be
encouraged. The overall plan takes a detailed look at each of the target areas and offers
realistic, phased, integrated plans to achieve the development. The plan also outlines measures
to strengthen the existing Town of Tonawanda zoning ordinance so that more specific uses are
regulated within the Waterfront and Performance Standard Zoning Districts.

2.2.5 Ecological Resources
2.2.5.1 Terrestrial Biota

The Tonawanda site lies within the Beech-Maple Forest section of the Eastern Deciduous
Forest division (Bailey 1980). This section extends in a narrow band along the eastern shore
of Lake Erie from north-central Ohio and Indiana. Eyre (1980) shows the predominant forest
cover type in this area as elm-ash-cottonwood (locally exhibited as ash-elm-maple), surrounded
by a maple-beech-birch cover type. Black and green ash, red and silver maple, and American,
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rock, and slippery elm are typical trees of the area. Stand distribution and composition is
influenced largely by topography and depth to water table. Aspen, pin cherry, hawthorn, and
beech are common associates. Eastern hemlock and white pine, once abundant, have been
logged and eliminated from much of the area. Most natural cover types remain as small
woodlands or in undrained areas (Galvin 1979). Little or no actual forest habitat occupies any
of the sites. Endangered and threatened species (state and federal) that could occur on the
Tonawanda site are discussed in Section 2.2.5.4.

The Linde property supports several nearly mature eastern cottonwood, American
sycamore, white ash, northern red oak, and shagbark hickory trees that were planted during
landscaping activities. Urban lawns with plantings of shrubs were also established and are given
periodic maintenance. Original vegetation was destroyed and natural plant succession has been
disrupted during the industrial development and use of the Linde facility and surrounding area.
Years of continuous industrial activity have left only marginal areas for natural plant
communities. The property provides minimal urban wildlife habitat, supporting only the
cosmopolitan species of birds and small mammals (FBDU 1981a). Contamination has been
identified on 2.6 ha (6.3 acres) of this 41 ha (101 acres) property.

Ashland 1, a third of which was bermed as a containment area for petroleum product
storage tanks, contains only a sparse cover of shrubs and grasses. Industrial development and
related activities have significantly altered or eliminated any native plant communities. Wildlife
is represented by bird and small mammal species such as rock dove (pigeon), mourning dove,
killdeer, starling, common grackle, American robin, house mouse, Norway rat, eastern cottontail
rabbit, and eastern gray squirrel. About two-thirds [2.6 ha (6.5 acres)] of this property has been
identified as contaminated.

The Seaway property, an active solid waste disposal facility, supports sparse vegetation
composed of shrubs and grasses. Vegetation on the property includes daisies, milkweeds,
vetches, foxtail grasses, clovers, sorrels, and cattails. New York regulations require seeding
with native grasses during the closure and post-closure phases of solid waste disposal facilities
to slow erosion and promote evapotranspiration. Landfill operations and nearby industrial
activity limit wildlife use of the area, although gulls and crows are visibly abundant.
Contaminants of MED origin have been found on 6 ha (15 acres) of this 44 ha (109 acres) site.

Much of Ashland 2 is covered with a mixture of grasses, forbs, shrubs, and small trees.
This cover varies in density from areas with essentially no vegetation to areas with dense stands
of woody shrubs and trees. Habitat diversity is also enhanced by four potential wetland areas,
one of which bisects the property (see Section 2.2.5.3). Because less habitat disturbance and
conversion has occurred on Ashland 2, it may be expected to support a more diverse population
of animals. The larger areal extent of Ashland 2 also increases its usefulness to wildlife
(Cunningham 1992). In addition to the species mentioned for Ashland 1, a number of waterfowl
species, red-winged blackbird, ring-necked pheasant mink, fox, raccoon, striped skunk, weasels,
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mushrat, opossum, and deer may use the property. About 2.2 ha (5.4 acres) of the 41 ha (101
acres) of this property contains contaminated soils and sediments.

2.2.5.2 Aquatic Biota

Biotic resources of the aquatic habitats on the Tonawanda site were not fully addressed
in the RI or BRA. Therefore, additional information was obtained from other documented
studies and surveys of nearby aquatic systems.

The pond, located in the northwest corner of the Linde property, is connected to Sheridan
Park Lake by a culvert underneath Sheridan Drive. Sheridan Park Lake is stocked annually by
NYSDEC with about 2000 adult calico bass (BNI 1988). An aquatic biota survey was conducted
within 1.2 ha (3 acres) of Sheridan Lake in 1980 (NYSDEC 1992a). Fish species collected
consisted of goldfish (Carassius acratus), bullhead catfish (Ictalurus nebulosus), goldfish x carp
hybrid (prinus carpio), black crappie (Pomoxis nigramaculatus), rock bass (Ambloplites
rupestris), and yellow perch (Perca flavescens). These species would also be expected to occur
in the pond.

Twomile Creek [the 3-km (2-mi) section between Sheridan Park Lake and the Niagara
River] and its tributaries are designated as Class B waters (Section 2.1.2.3). The lower reaches
of nearby Tonawanda Creek are also classified as Class B waters by NYSDEC. Tonawanda
Creek empties into the Niagara River about 2.4 km (1.5 mi) downstream of the mouth of
Twomile Creek. A fish survey of Tonawanda Creek, performed in 1979 for the U.S. Fish and
Wildlife Service, lists 20 species of cyprinids (minnows), catostomids (suckers), ictalurids
(catfish), centrarchids (sunfish), esocids (pike), and percids (perch) (COE 1981). Species from
the lower section tended to be more representative of warm-water habitats. Although a smaller
stream, Twomile Creek would be expected to support similar but fewer species. Fish Kkills in
Twomile Creek have been reported and are attributed to damaging water quality events within
Rattlesnake Creek and its drainage channels. Leachate with a high ammonia concentration from
the Seaway landfill was reported as responsible for a 1974 fish kill in the Twomile Creek area
(NYSDEC 1974).

Sections of Twomile Creek’s channel below Sheridan Park Lake are cleared of sediments
annually by park staff. Increased water turbidity and disturbance of benthic and possibly of fish
communities by physical removal are likely to result from this activity.

Information regarding aquatic invertebrate biota that may be considered typical of the
Tonawanda site was obtained from previous aquatic surveys (NYSDEC 1992a). Survey
locations and data sources include: (1) Ransom Creek (near Clarence Center in Erie County) and
Tonawanda Creek, which represent communities typical of riffle habitats from streams and
creeks in the area; and (2) Cayuga and Bergholtz Creeks in the Niagara Falls area, which
represent invertebrate species typical of slower-moving stream habitats. The Ransom Creek

92-048P/102793 2-33



survey consisted of the following dominants: Chironomidae (midges), Trichoptera (caddisflies),
Ephemeroptera (mayflies), Plecoptera (stoneflies), Coleoptera (beetles), and Oligochaete
(worms). The Cayuga and Bergholtz surveys consisted of crayfish, Odonate (dragon flies),
snails, and hemipterans (Belostoma) as dominates. The drainage channels on the Ashland 1 and

those ordinarily found in manmade drainage systems. As water quality within these two areas
has been identified as variable but generally low (BNI 1988), species present could be limited
to those tolerant of degraded conditions. Flow begins within the bermed and level areas on
Ashland 1. Runoff from the southwest slope of Seaway joins this flow and is conveyed by
drainage ditches to the boundary of Seaway, where it is then ducted beneath the landfill within
a 90-cm (36-in.) reinforced concrete pipe. Leachate infiltration into this pipe is suspected
(Wehran 1979). This conduit surfaces at the Niagara Mohawk property line before the stream
enters Ashland 2.

2.2.5.3 Floodplains and Wetlands

As stated in Section 2.2.2.3, the Federal Insurance Administration (FIA) coordinated a
flood analysis of both the Town of Tonawanda and the City of Tonawanda, but an intensive
study of Twomile Creek was not performed (FIA 1979). No portion of the Linde property is
within the 100-yr flood zone of Twomile Creek since it is contained in twin box culvert conduits
along the western boundary of the property. The 100-yr flood zone for the Niagara River lies
between the river and River Road (BNI 1993), and no portion of Ashland 1, Seaway, or
Ashland 2 is within the flood zone.

Review of National Wetland Inventory (NWI) maps (Tonawanda West and Buffalo
Northwest quadrangles) identified an area onsite at Ashland 2 (Rattlesnake Creek) (Figure 2-7)
as a palustrine emergent wetland with persistent narrow-leaved vegetation (i.e., cattails) and a
seasonally saturated water regime. No floodplains and wetlands appear onsite at Linde,
according to NWI maps, but surface runoff from the site drains into two offsite floodplain and
wetland areas to the north and west (Figure 2-8). West of Linde, a marshy strip lying along
twin conduits situated in a stream bed that runs parallel to the western boundary and empties into
Twomile Creek is mapped as a palustrine emergent floodplain and wetland with persistent
narrow-leaved vegetation and temporary water regime. On the northeast corner of Linde, a
palustrine forested floodplain and wetland with broad-leaved deciduous vegetation and a
temporary water regime was identified on NWI maps. Also, information in the Soil Survey of
Erie County, New York (SCS 1986) indicates areas of Ashland 2 and Linde that meet the criteria
for hydric soils. Types of hydric soils and soils with aquatic suborders that occur onsite are
Wayland, Churchville, and Odessa-Lakemont (Table 2-5). In the technical guide for New York
hydric soils (SCS 1989), Wayland is listed as a hydric soil; the Churchville and Odessa soils are
listed as soils with potential hydric inclusions.
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Table 2-5. Soil Survey Information Used to Determine Wetland Extent at Ashland 2 and Linde

Cayuga silt loam, WD-MWD ——e- None 1.5-3.0 ft, perched, Poor -
3-8% slopes ' Apr-May
CFC Cayuga silt loam, WD-MWD e None 1.5-3.0 ft, perched, Very Poor e
8-15% slopes Apr-May
wd Wayland silt loam PD-VPD <15ft None + 05-05 ft, Good Listed
(permeability apparent, Nov-Jun (aquic
<6 in/h) suborder)
CeA Castile gravelly loam, MWD ————- None 15-20ft, Poor —
0-3% slopes apparent,
‘ Mar-May
CoA Churchville silt loam, SPD <0S5-1S5ft None 0-15 ft, Fair-Good Potential
0-3% slopes ’ perched-apparent, hydric
w2 Dec-Jun inclusions
3 (aquic
suborder)

Udorthents, smoothed ED-MWD S ————- . ————-

* SPD = somewhat poorly drained; WD = well drained; MWD = moderately well drained; PD = poorly drained; ED = excessively drained; VPD = very
poorly drained.
* Scale of very poor, poor, fair, good.

Source: Remedial Investigation Report (BNI 1992a).
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In 1976, an inspection was performed on the Twomile Creek watershed by the NYSDEC
Division of Fish and Wildlife for the purpose of mapping eligible portions of the creek as New
York state-regulated wetland (NYSDEC 1992b). A wetland area was identified in and along
Twomile Creek in the vicinity of Twomile Creek Park and in and along its first tributary
(Rattlesnake Creek). An uncontested fill in Rattlesnake Creek severed the wetland into two
parts, each less than the 5 ha (12 acres) required for New York wetlands jurisdiction
(NYSDEC 1992b). ’

Three distinct plant communities were identified in the wetland area. These included
wooded wetland, emergent vegetation, and wet meadow vegetation. Species of wildlife that
were either sighted or of whom signs were observed in the wetland included muskrat, redwinged
blackbird, ring-necked pheasant, mallard (female and brood), raccoon, mink, and killdeer. The
area is probably used to some extent by waterbirds such as herons, and because of the presence
of flooded dead trees and good brooding cover, the area should provide woodduck breeding
habitat (NYSDEC 1992b).

In October and November of 1990 and December of 1991, a wetland delineation was
conducted on the Ashland 2 property (BCI 1992a). The delineations were performed as part of
a proposed industrial park development plan. The 1990 delineation was conducted using the
1989 COE Federal Manual for Identifying and Delineating Jurisdictional Wetlands. In 1991 the
site was reevaluated due to the implementation of the Corps of Engineers (COE 1989) Wetland
Delineation Manual (Environmental Laboratory 1987) while the 1989 manual was being revised.

For the 1990 delineation, the intermediate onsite method was used with the quadrant
transect sampling procedure throughout most of the site. After a general reconnaissance of the
site, four transects were selected in which to examine and document habitats and soil types on
the property. The three intermittent streams (drainage shales) were delineated using the routine
onsite determination method. After a review of the 1990 delineation data, the southern part of
the site was reexamined. Additional sample points and two transects were added to redetermine
the boundaries of Wetland H. For all sample points, the standard 1.52-m (5-ft) radius was used
to define the herbaceous cover and a 9.14-m (30-foot) radius was used for the remaining layers.
Soil samples were taken with a soil bucket auger. Based on the results of the sample points, the
wetland/upland boundary was identified by changes in elevation and vegetation. Wetland
boundaries are shown on Figure 2-9.

The vegetative cover types on the site are shown on Figure 2-10. The forested area near
River Road is dominated by common buckthom (Rkamnus canthartica) and hawthom
(Crataegus sp.). Most of the site is characterized by a uniform dogwood-hawthorn shrub
community. This facultative plant-dominated community is located on higher elevations and
adjacent to the swales. At these sample plots, hydric soils and wetland hydrology were not
present. The assumed landfill areas on the site are dominated by grasses and forbs, such as
goldenrods and asters. These areas are shown as grasslands on Figure 2-10. The excavated
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area has predominantly bare soils and no field indicators of jurisdictional wetlands. The former
storage tank area was not investigated in detail, but it contains extensive stone fill with various
pioneer herbaceous species and a stand of Phragmites australis in one corner. The three
drainage swales met the three technical criteria for jurisdictional wetlands. They are dominated
by nearly monocultural stands of the non-native common reed (Phragmites australis) and purple
loosestrife (Lythrum salicaria) with occasional stands of cattail (Zypha latifolia). Hydrologic
characteristics were apparent with saturated soils and standing water. Flowing water was not
observed at the time of the site visits. Eight isolated wetlands met the three technical criteria
for jurisdictional wetlands. Five are located in the southern portion of the site and three are in
the northern portion. Wetlands G and H are located in the upland woods and have similar
vegetation. The other six isolated wetlands are small depressions with nearly identical vegetation
and distinct boundaries. The man-made ditches on the property are located along the access road
or in other upland areas and have no upstream natural component. They are not considered to
be subject to jurisdiction under Section 404 of the Clean Water Act and were not sampled for
wetland criteria.

In summary, the total wetland area on the Ashland 2 site is 3.41 ha (8.42 acres). Of the
total acreage, the drainage swales comprise 3.09 ha (7.63 acres) and the remaining small
wetlands comprise 0.31 ha (0.77 acre).

2.2.5.4 Endangered and Threatened Species

Except for occasional transient individuals, no federally-listed or proposed endangered
or threatened species under jurisdiction of the USFWS have been sighted in the project impact
area (Corin 1992). The most likely listed species to appear on or near the sites are the osprey
(Pandion haliaetus), bald eagle (Haliaetus leucocephalus), and peregrine falcon. (Falco
peregrinus) (FBDU 1981b; Gill 1989). The three sites nearest the Niagara River (Ashland 1,
Seaway, and Ashland 2) are most likely to host transient individuals of these species. No listed
or suspected critical habitats occur on any of the sites.

A New York state-listed threatened plant species, the stiff-leaf goldenrod (Solidago
tigida), occurs near the Tonawanda site. An onsite survey performed in August 1992 by a
qualified scientist determined that this species is not present on any of the Tonawanda site
properties (Cunningham 1992).

2.2.6 Archaeological, Cultural, and Historical Resources

A review of New York state records on archaeological, cultural, and historical resources
indicates that none of these resources is close to the project area. Specifically, SHPO records
do not indicate any known archaeological sites within a mile of the project area (Appendix D).
In addition, SHPO records indicate that there are no cultural or historic sites near the project
area listed on or eligible for the National Register of Historic Places (Moody 1992).
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2.2.7 Socioeconomic and Institutional Issues

The relevant components of the social context for this assessment include economic and
demographic conditions, local transportation infrastructure, ambient noise, and community well-
being. This section describes the potentially affected environment with regard to each of these
components.

22.7.1 Demographics

The Tonawanda site is located in the Town of Tonawanda (a different municipality from
the City of Tonawanda) in northern Erie County close to the border with Niagara County. As
shown in Table 2-6, the Town of Tonawanda has a higher relative population density than the
averages for Erie or Niagara Counties or for the state. The communities surrounding the Town
of Tonawanda are the City of Tonawanda to the north, the Town of Amherst to the east, and
the City of Buffalo to the south. (The Niagara River and the border with Canada are to the
west). These communities also have higher population densities than the averages for the
counties and the state. Therefore, the Tonawanda site is in the middle of a relatively urban
population center.

According to the 1990 U.S. census, the population of the Town of Tonawanda at that
time was 82,464, down slightly from the 83,800 estimated in 1986 (see Table 2-6).

Annual population data are available for Erie and Niagara Counties from 1980 to 1989;
an examination of these data shows the trends in population growth over the decade for this
region. As shown in Table 2-7, the number of people living in Erie and Niagara counties has
declined between 1980 and 1989. This decline occurred when New York experienced growth
in population at an average annual compound rate of 0.2 %.

2.2.7.2 Economic Background Description

This section describes the economic factors that may be affected by the remediation
alternatives considered for the Tonawanda site, including Linde, Ashland 1, Seaway, and
Ashland 2. Each alternative will be evaluated for its impact on population, housing, and
employment. Population has been discussed under Demographics; this section focuses on
baseline information on housing and employment. The first step in providing background for
the impact analysis is to define a region of influence for the proposed action. All onsite activity
related to the alternatives would take place at the Tonawanda site, which is physically located
in Erie County, New York. Although the site itself represents a small portion of the county,
the actions taking place at the site may impact the whole county’s economy. Because
Tonawanda is so close to Niagara County, it is anticipated that there would be effects
experienced by that county, also. Erie and Niagara Counties form an urban trade area and
define the Buffalo-Niagara Falls Metropolitan Statistical Area. Therefore, the region of
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Table 2-6. 1986 and 1990 Population and 1990 Population Density in the Areas Surrounding the Tonawanda Site

| Town of Tonawanda

Surrounding
| Muncipalities:

Town of Amherst 111,711
City of Buffalo 328,123
] City of Tonawanda 17,284

|

|

\

Surrounding Counties: , ‘
Erie County 968,532 . 1} |

| Niagara County 220,756 ‘

New York State

Sources: Bureau of the Census, U.S. Department of Commerce, 1990 Census of Population and Housing, Summary Population and Housing Characteristics,
New York, 1990 CPH-1-34, August 1991; Bureau of the Census, U.S. Department of Commerce, County and City Data Book, 1988.
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Table 2-7. Trends in Population Growth, 1980-1989, Erie and Niagara Counties

and the State of New York
[ 1081 1,0058 2252 12310 -08% 17558 | -00% 1
l 1982 998.6 220 1,2206 -0.8% 17,5694 | 01%
1983 986.8 219.7 1,206.5 -12% 17,6603 | 05%
1984 975.4 217.2 1,192.6 -12% 17,7131 | 03%
1985 968.1 2168 1,184.9 0.6% 17,7463 | 02%
1986 %610 | 216.2 1,177.2 06% 178051 | 03% I
1987 956.4 2153 g | o0s% | umsmss | 02% |
I 1988 958.7 2169 11756 03% 17994 | 04% |
f 108 954.8 216.8 1,171.6 03% 179508 | 02%
I
Average 0% 05% 0.6% 02%
Annual
Growth
1980-1989

Source: Regional Economic Information System, Burcau of Economic Analysis, Personal Income by Major
Sowrce and Eamings by Indusvty, Table CAS, April 1991.
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influence for the economic and demographic .analysis conducted for each altermative is the
two-county region of Erie and Niagara counties.

Tables 2-8 and 2-9 report summary statistics on housing in the Town of Tonawanda and
the two counties of the region of influence. As shown in Table 2-9, the total number of housing
units has grown over the last decade. Table 2-10 shows that most of the housing units in the
Town of Tonawanda are single-family homes (69.5%), followed by multi-family units (29.5%)
and mobile homes (1.0%). This distribution differs from that at the state level, which shows the
greatest number of units in the multi-family category (51.1%), followed by single-family units
(44.7%) and mobile homes (4.2%). The average household size is slightly smaller in the region
of influence than at the state level. Vacancy rates in the region of influence were lower for
home-owner units than that experienced by the state; however, rental vacancy rates were higher
in the region of influence than in the state. For the Town of Tonawanda, vacancy rates were
lower than in the region of influence and the state.

Tables 2-10 through 2-12 provide background data on employment in the Erie-Niagara
Region. There were a total of 625,889 people employed in Erie and Niagara Counties in 1989.
Of this total, 532,674 were employed in the private sector, 89,257 were employed by
governmental enterprises, and 3,958 were employed on farms. The distribution of employment
by sector is shown in Table 2-10. The service sector accounted for most employment in 1989,
followed by manufacturing and retail trade. The greatest growth in employment between 1980
and 1989 occurred in the agricultural services sector, followed by services and construction.
Table 2-11 shows the breakdown in average earnings per employee by sector. The highest
earnings were in the mining sector, followed by manufacturing, federal civilian employment, and
transportation and public utilities. The greatest growth in average earnings between 1980 and
1989 is shown to be for the military, followed by state and local governments, and farming.

Table 2-12 shows the number of establishments by industry sector in Erie and Niagara
Counties. The greatest number of establishments are reported for services and retail trade,
followed by construction, wholesale trade, finance, insurance, and real estate. The most growth
in establishments between 1988 and 1989 has been experienced in mining (7.1%), farming
(6.8%), and construction (6.5%).

Table 2-13 shows per capita income trends for the region. It shows values in both
nominal dollars and in constant dollars, using the Consumer Price Index with a 1982 through
1984 base as the deflator. Per capita income increased at an average annual rate of 6.6% in the
Erie-Niagara region; however, the real rate of increase averaged only 1.9% per year, which is
equal to the growth in income described by the Consumer Price Index.
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Table 2-8. Change in the Number of Housing Units, 1980 and 1990,

In the Areas Surrounding the Tonawanda Site

0.17%

|
| Esic County 389,038 402,131 033% ]
| Niagara County 85,209 90,385 0.59% |
| |
| Total Region 474247 492,516 038% |

Sources: Bureau of the Census, US. Department of Commerce, 1980 Ceasus of Housing, Volume 1,
Characteristics of Housing Units, Chapter A, General Housing Characzerishics, Part 34, New York,
HC80-1-A34, August 1982; Bureau of the Census, U.S. Deparmment of Commerce, 1990 Census of
Population and Housing Summary Population and Housing Charaderistics, New York, 1990

CPH-1-34, August 1991.
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Table 2-9. Housing Characteristics in the Areas Surrounding the Tonawanda Site, 1990

Erie County 225,152 166,360 10,619 08 6.6 l
Niagara County 58,133 21,627 4,625 0.8 54 ]
Total Region 283,285 193,987 | 15244 08 64 1
l New York State 3,231,127 | 3,693,005 | 302,759 | 6,63932 2N 19 49 I

Source: Bureau of the Census, US. Deparmment of Commerce, 1990 Census of Population and Housing

Summary Populabon and Housing Characteristics, New York, 1990 CPH-1-34, August 1991.
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Table 2-10. Distribution of Erie and Niagara County Employment, 1980 and 1989

Agricultural Services

Mining

Construction

Manufacturing 103,890 33,090 136,980 18343 243661 102,709 -3.1% 33%| 3.1%

Transportation & Public Utilities 25,042 3,468 28,510' 23,382 4,200 27,582 -08% 22%) 04%

Wholesale Trade 26,708 2,695 29,403 27,699 2,896 30,595 0.4% 08% 04%
z Retail Trade | 84,031 15,722 99,753 99,920 20,116] 120,036 1.9% 28%| 21%
® Finance, Insurance, & Real Estate 28,927 3,304 32231 37,82 3474 41,296 | 3.0% 06%| 28%

Services 110,313 18,677 128990| 154,930 24,253 179,183 3.8% 29%| 37%

Government & Government Enterprises 76,850 13,024 89,874 76,240 13,017 89,257 0.1% 0%} -01%

Federal, Civilian 8,821 1,295 10,116 9,105 1,361 10,466 0.4% 0.6% 0.4%

Military 3,359 733 4,092 2,652 528 3,180 -26% 36%| -28%

State & Local 64,670 10,996 75,666 64,483 11,128 75,611 0.0% 01%] -00%

Source: Regional Economic Information System, Burcau of Economic Analysis, Table CA2S, Full-Time and Part-Time Employce: by Major Industry for
Counties and Metropolitan Areas (Number of Jobs), April 1991.
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Table 2-11. Average Earnings Per Industry for Erie and Niagara Counties, 1980 and 1989*

Transportation & Public Utilities
Wholesale Trade
Retail Trade

6¥-C

Finance, Insurance, & Real Estate

Services

Government & Government Enterprises

Federal, Civilian

* In dollars.
Sources: Regional Economic Information System, Burcau of Economic Analysis, Table CA2S, Full-Time and Part-Time Employees by Major Industry for

Counties and Metropolitan Areas (Number of Jobs), April 1991; and Table CAS, Personal Income by Major Source and Eamings by Industry for
Counties and Metropolitan Areas (thousands of dollars), April 1991.
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Table 2-12. Number of Establishments by Sector in Erie and Niagara Counties, 1988-1989

Agricultural Services 21 “ 25 26 ] 283 68% 68% | 68%

Mining B 5 28 26 4 30 1B0% | 200% | 711%
onstruction 2,09 403 2493 | 2193 461 2,654 49% | 144% | 65%
Manufacturing 1,290 296 1,586 | 1262 310 152 | 22% 4% | 09%
ransportation & Public Utilitics ™ 17 896 744 189 933 29% 92% | 41%

holesale Trade 1,8%9 29 2068 | 1,837 235 2072 01% 26% | 02%

Retail Trade 5,884 1,434 7318 | 5989 1,429 7,418 185% | 03% | 14%

0 Finance, Insurance & Real Estate 1,677 2n 1,954 1,677 285 1,962 0.0% 29% 0.4%
3 fservices _ 795 | 138 | 85 | 733 138 | sm | 20% 18% | 20%

Sources: Bureau of the Census, U.S. Department of Commerce, County Business Patterns, 1988, New York, CBP-88-34, 1990; Bureau of the Census, U.S.
Department of Commerce, County Business Patterns, 1989, New York, CBP-88-34, 1991b.
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Table 2-13. Trends in Per Capita Income for Erie and Niagara
Counties, 1980-1989

Real Per Capita Income
(198284 ‘= 100 Dollars)

| 1980 9,865 9,450 9,789 11,972 11,468 11,880

| 1081 10,777 10277 10,686 11,856 11,306 1755 |

| 1022 11,285 10812 11,199 11,694 11,204 605 |

| 1983 11,916 11259 11,79 11,964 11,304 184 |
1984 1297 12301 12,849 12,484 11,839 12,367
1985 13,659 12956 13,530 12,694 12,041 12,575
1986 133 | B U222 13132 12,283 12,9%

! 1987 15,207 14,105 15,005 13,386 12,416 13208 |

| 1088 16,436 15,069 16,184 13893 12,738 13,680

| 198 17,724 16,183 17439 14294 13,051 14,064

l Average Annual Growth: ‘ !

fiosor98 | 6% | 622 | 66% | 208 | 14% | 19% |

Source: Regional Economic Information System, Bureau of Economic Analysis, Personal Income by Major
Source and Eamings by Industry For Counties and Metropolitan Areas (thousands of dollars), Table

CAS, April 1991.

92-048PSY /010593 2-51



2.2.7.3 Community Issues

Community well-being, or quality of life, refers to the collective definition of the
community as a desirable place in which to live. The interpretation of quality of life is
necessarily subjective, and is filtered through individual perceptions and experience. As
described by Milbrath (1989), "objective conditions may contribute to or detract from the
experience of quality but human reactions are not automatic to physical conditions; the
experience occurs only subjectively” (pp. 68-69). A sense of physical well-being is considered
to be an important component of a person’s experience of quality of life. As Milbrath explains
(p. 68), personal reports are the best indicator of experiences of quality; however, a general
survey of the Tonawanda community was not undertaken for this assessment. A study of quality
of life on the Niagara Frontier conducted by Milbrath showed that people’s experiences of
quality of life clustered into various lifestyles. Lifestyles that emphasized fulfillment in
interpersonal relations and enjoyment of nature emerged as very important to people of the
Niagara Frontier, more so than consumptive lifestyles. Public comments, during and following
two public meetings held in the community during 1988, appear to support the notion that
cleaning up, revitalizing, and increasing public access to the Tonawanda waterfront are strongly
associated with community quality of life in the area. Local waterfront revitalization efforts
reportedly receive widespread support by the local populace.

The economy of western New York, particularly the western portion of Erie and Niagara
Counties, has been dominated since the early 1900s by heavy industry. Many of these industries
were located along the Niagara River and Erie Canal system for access to water for industrial
processing, cooling, and transportation. Such operations in the Town of Tonawanda presently
include General Motors, Dunlop Tire, DuPont, Niagara Mohawk Power, and Tonawanda Coke.
Public complaints about air quality and odors from operations at such locations were frequent
in the past, although these have subsided as environmental conditions have gradually improved,
primarily due to the shutdown of many industrial operations. Some local sources attribute these
environmental improvements, in part, to vigorous enforcement practices by the NYSDEC.
However, numerous hazardous waste sites have resulted from past industrial activities. Fourteen
waste disposal sites are located within the Town of Tonawanda waterfront area, including two
active sites — the Seaway Industrial Park and the Niagara Mohawk disposal site (New York
State Department of State Coastal Management Program 1991). The local decline of industrial
activities has led to an underutilization or abandonment of industrial facilities in the area.
Although a continuing decline of heavy industrial use appears likely in the future, recent and
ongoing capital investments in the area virtually guarantee the long-term presence of some heavy
industry along the Tonawanda waterfront (New York State Department of State Coastal
Management Program 1991; Emst and Young 1992).

During public scoping meetings held by DOE on April 26, 1988, and June 16, 1988, and

the formal comment periods that followed, citizens in communities near the site expressed
uncertainties about existing and future impacts of the contamination at the Tonawanda site. The
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primary concerns are presented in summary form in Table 2-14. A total of 315 comments were
submitted orally and in writing from private citizens, public officials, and local organizations.
DOE'’s responses to the comments are presented in the Work Plan/Implementation Plan (BNI
1993b) for the Tonawanda site. As evident in the comments, concerns about health effects are
heightened by the proximity of Holmes School, Kenmore Sisters of Mercy Hospital, Sheridan
Park, and residential areas to the contaminated properties. Other expressed concerns include
potential impacts on local waterfront development plans, contamination of groundwater and
surface water (including the Niagara River, the source of public drinking water), radiological
impacts to public health and safety, a preference for consideration of alternative disposal sites
outside of New York State, opposition to bringing additional wastes to Tonawanda, and potential
effects on property values and business recruitment. Additional concerns were expressed
involving safety issues, particularly local capability to respond to an emergency involving
radioactivity. Several comments were made with reference to other radioactive and hazardous
waste sites in the general area, including nearby community experience at Love Canal.

The nearest residences to the Ashland 1, Seaway, and Ashland 2 properties are located
approximately one mile east in the City of Tonawanda. A citizens’ group in this area was
formed in response to concerns about the Seaway Industrial Park landfill’s effect on property
values and the overall quality of life in the community. The group, Stop Pollution and Radiation
Entering Niagara (SPARE Niagara), has as its pnimary goal to ensure that the landfill is closed
as planned and to prevent any expansion or extension of landfill operations. In response to
concerns of SPARE Niagara and the Coalition Against Nuclear Materials in Tonawanda
(CANIT), DOE agreed, in a Federal Register notice published December 15, 1989, to include
the Seaway property in the environmental study with the other three properties instead of, as
initially proposed, evaluating Seaway as a separate action that might lead to an earlier ROD.
Both SPARE Niagara and CANIT expressed satisfaction with this resolution.

The location of the Ashland-Seaway properties within 1000 feet of the Niagara River has
prompted some public concern that the river, which is the source of public drinking water, may
become contaminated. A related issue is concern about conflicts with local efforts to protect the
river, to provide public access, and to encourage compatible economic development along the
waterfront.

At Linde Center, residences are located within a half mile north and east of the property.
Holmes School is located within one quarter mile of Linde Center. Sheridan Park is situated
between Linde Center and the Ashland-Seaway properties. No public issues pertaining to the
Linde facility are apparent, based upon a report of community interviews (Wiltshire 1988).
Linde Center employs approximately 1200 workers.
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Table 2-14. Summary of Public Scoping and Written Comments Related
to the Environmental Impacts of the Response Actions at Tonawanda*

Subject

. Total Number
of Comments

\lternatives (siting and ion)

Altemative sites outside New York

No additional wastes sent to Tonawanda
Altemative sites within New York

Design reliability/alternative containment design
Temporary vs. permanent storage

Additional alternatives

Seaway wastes considzred in study

" Alternafive disposal methods (ocean disposal, incineration)

Alternative treatment methodologies
Tonawanda wastes to Colonic*

No action

Disposal at other FUSRAP sites
Disposal at uranium mines
Incorporats at West Valley site®
Containerize Gunsportad wastes

Technical sod institutionali

92-048PSY /010593

Improved public avwareness
Timetable (schedule)
Terminology and participating organizafions clarified
Federal/state/local involvement (including voting)
Cost/benefit analysis
Waste characterization and containment
Type, amount, and method of onsite storage
Location of waste cell (without Colonie wastes)

Decontaminalion procedures, complexities, and problems

Other FUSRAP sites decontaminated to date
Monitoring and maintenance
Current site activities
Results of past onsite and offsite monitoring
Monitoring done gince 1976
Accuracy of monitoring and equipment
Post-closure monitoring/cell relisbility
Background on FUSRAP program and sites
Post-closure public education
History of site and other radiological wasts removal activities
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Table 2-14 (continued)

Total Number
Subject of Comments

Ownership
Financial responsibilities of past owners
Current ownership of sites
Compensation to owners of sites
More review/feasibility studies/characterization studies
Response adions seem to be already decided
Liability/zoning ordinances/state regulations
Security
Environmental conscquences
Water quality (including groundwater)
Land Use ’
General
Recreation
Agriculture
Housing
Industrial/commercial
Gas reserves
Socioecrnomics
Floodplain/wetlands

Geological faults/earthquakes
General

General (including cancer risks)

Fire hazards and related issues

Transportation accidents

Stress and mental anguish

Proximify of public (e.g., residents and school children)
Airborne contamination from excavation

Chemical hazards

Decontamination (vehicles and people)

Mortality estimates for various alternatives

Need for waste excavation after 40 year

Cumulative Impacts

All FUSRAP sites 1
All wastes sites in Tonawanda 3

b VA WO

b 00N =W

TR R Wy

* Source: Public meeting on the remediation of the T onswanda FUSRAP site, April 26, 1988 and June 16, 1988

* Colonie, N.Y. is also a FUSRAP site where radiosctive contamination related to the MED project is undergoing
remediation.

¢ West Valley, N.Y. is a former nuciear fue! repracessing facility. Currently the site is now part of the West Valley
Demonstration Project which is implementing new technologies for the remediation of nuclear materials. Nuclear
waste is also being stored at the site on an interim basis.
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2.2.7.4 Institutional Environment

The four properties comprising the Tonawanda site are located in the Town of
Tonawanda in Erie County. The eastern boundary of the City of Tonawanda, a separate
jurisdiction, is located within one half mile of Ashland 2. The Town of Tonawanda is governed
by an elected supervisor and six elected council members who serve as legislators and town
administrators. The Village of Kenmore is within the Town of Tonawanda and has its own
government. The Town of Tonawanda government offices are located within the Village of
Kenmore, but none of the four Tonawanda properties is within the village boundaries.

The Erie County elected government includes a county executive and a county legislature.
DOE meets frequently with the Erie County Department of Environmental Planning to
coordinate environmental review. The hazardous waste sites in the portion of Ashland 2 not
designated as DOE’s responsibility under FUSRAP fall under the regulatory authority of
NYSDEC. Some of these sites have been investigated for possible inclusion on the National
Priorities List (NPL). DOE would have responsibility for remediating any contaminated portions
of the NYSDEC area that corresponds with the DOE FUSRAP area.

The Superfund Amendments and Reauthorization Act of 1986 (SARA) creates a
comprehensive scheme for allowing state governments to participate in decisions regarding the
cleanup of hazardous waste. In particular, it requires any site to which hazardous materials are
transported for disposal to be in compliance with all applicable state and federal laws. The role
of local governments in any state permitting process would depend largely on the provisions of
New York law.

Local institutional attention has been focused on the untapped recreational potential of
the waterfront since the 1970s (New York State Department of State Coastal Management
Program 1991). Recent investments (described in Section 2.1.4) represent a commitment to
waterfront revitalization. State funds have been appropriated for relocation of River Road to
accommodate residential and office space development.

Community involvement in FUSRAP activities at the Tonawanda site has included a
coalition of elected officials and bipartisan politicians from municipalities, counties, and the
state. CANIT formed in opposition to the initial remedial action alternatives proposed by DOE
in 1988. The primary issue of CANIT concerned the potential for moving FUSRAP waste from
the Colonie, New York site to Tonawanda. This issue was subsequently resolved through a
moratorium agreement and Congressional action against the transfer of outside wastes to
Tonawanda. DOE agreed to comply with a Congressional report on the 1988 Department of
Defense appropriations bill stating that DOE should not move or study the move of any
FUSRAP waste within the State of New York to the Town of Tonawanda.
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A major focus of CANIT has been to support local initiatives for compatible development
along the waterfront by ensuring that FUSRAP remedial alternatives do not entail restricting or
conflicting land uses. Although community-wide preference is for offsite disposal, public
comments suggest that a disposal location at the rear of Ashland 2 would be less unacceptable
than one in proximity to the area proposed for redevelopment, particularly if truck access avoids
use of River Road. The draft Local Waterfront Revitalization Program (LWRP), which would
provide the regulatory framework for the development program when it has been approved by
the state, concludes that "development of a portion of the Ashland property as a federal
radioactive waste disposal site will result in a variety of negative impacts similar to those caused
by any BFI expansion" (New York State Department of State Coastal Management Program
1991). The BFI expansion is described in the document as having the potential to "continue the
high volume truck traffic along River Road, eliminate redevelopment of the Ashland site for less
intensive uses, and continue the negative image many residents have of the Town shoreline"
(New York State Department of State Coastal Management Program 1991). The lead agency
for implementing the LWRP will be the Town of Tonawanda Board; the Town Supervisor is
designated as the local official responsible for overall management and coordination of activities.
Implementation of the LWRP is being coordinated through an intermunicipal Erie County
Waterfront Task Force and the Town of Tonawanda LWRP Advisory Committee, the latter
responsibility being assumed by the Town of Tonawanda Planning Board (New York State
Department of State Coastal Management Program 1991).

A near-term development action anticipated to occur prior to or during DOE'’s
implementation of the selected remedial altermative at the Ashland-Seaway properties is the
realignment of River Road, which parallels the Niagara River and provides access to riverfront
facilities. Funds were appropriated in July 1992 by the state to begin the construction project
(Dimmig 1992). The realignment would be located approximately 1000 feet east of the existing
River Road and would curve through the present location of the Ashland 2 and Seaway
properties. It is intended to provide separation between planned light industrial uses and the
future residential site along the riverfront. The existing River Road is envisioned as a public
pedestrian/bike promenade adjacent to the residential neighborhood. The plans anticipate that
the new River Road alignment would experience reduced truck traffic and would be able to
function as a boulevard essentially for automobiles. The design phase is anticipated to begin in
late 1992. The total construction activities are expected to require approximately two to three
years. Local planning and development authorities express optimism that the implementation
of the River Road relocation initiative would spur commencement of other phases of the
waterfront development program (Dimmig 1992).

2.2.7.5 Ambient Noise

Humans can hear a large range of sound pressures. The decibel (dB) is used to express
these sound levels over a wide physical range. Decibels are not linear units like miles or
pounds; rather, they are representative points on a sharply rising, logarithmic curve. Each ten
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units represents an increase of tenfold, twenty units means a hundredfold (10 X 10), thirty units
a thousandfold (10 X 10 X 10), and so on. Thus, one hundred decibels is 10 billion times as
intense as one decibel. For comparison, the rustle of leaves is rated at 10 decibels, moderate
traffic noise ranges around 65 decibels, and a jet takeoff at 60 meters is 120 dB or greater. The
human ear does not perceive sound at low frequencies in the same manner that it does at higher
frequencies. Sounds at low frequency do not seem as loud as those of equal intensity at higher
frequencies. The A-weighting network is provided in sound analysis systems to simulate the
human ear. The A-weighted sound levels are expressed in units of decibels and are used
throughout this section unless noted otherwise.

Several federal agencies have established guidelines and standards for sound level
emission (noise). These agencies have also recommended ambient sound levels requisite to
protect human health and welfare from excessive noise impact. The EPA (1974) recommended
a 70 dB L., exposure limit (ambient sound level) as a guideline for continuous exposure and
a 55 dB (L, as the level where ambient noise is an annoyance to outdoor activity. These are
only guidelines and not regulatory standards. (L., represents the sound energy averaged over
a 24-hour period while L, represents the L, with a 10 dB increase for noise that occurs at
night). The Federal Highway Administration (1976) established a 70-decibel standard for noise
levels during the peak hour of traffic. This standard is used as an indication of what is an
acceptable limit for highway noise. EPA established noise emission standards for various types
of construction equipment, railroad operations, and specific vehicles (EPA 1976a,b). These are
true standards which must be met by the manufacturer and maintained by the operator.

No local noise regulations apply to the area surrounding the Linde, Ashland 1, Seaway,
and Ashland 2 properties and noise is not regulated at the state level. The U.S. Occupational
Safety and Health Administration (OSHA) regulates worker safety related to noise levels. No
known studies are available on existing background noise levels near the site properties and
adjacent transportation routes.

No measurements of ambient sound levels were made at Linde or the Ashland 1, Seaway,
Ashland 2 properties; instead, sound levels were characterized at these sites according to typical
values of ambient sound levels that have been measured in similar situations (National Academy
of Sciences 1977).

Estimated ambient sound levels at Linde and Ashland 1, Seaway, and Ashland 2 gvere
derived from existing land uses and by the area’s population density. The area surrounding
Linde is used for a mixture of industrial, commercial, recreational, public, and residential
purposes. The population density in the area within 1 mile of the site is about 5,940 people per
square mile. Based on the area’s population density, the ambient day-night sound levels, (L)
would be about 60 dB, as shown in Table 2-15. Actual ambient sound levels are probably
higher because of the industrial operations onsite and the proximity to a railroad, Sheridan
Drive, and Military Road.
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Table 2-15. Typical Values of Day-Night Sound Levels (L,,)

! Rural, undeveloped 20 35

I Rural, partially developed 60 . 40

I Quiet suburban 200 45

I Norman suburban 600 50 |

| Urban 2,000 55 |
Noisy urban 6,000 60 ﬂ
Very noisy urban 20,000 65 1

Source: National Academy of Sdences, 1977.




Ashland 1, Seaway, and Ashland 2 are located in an industrial area along River Road.
Ashland 1 and Ashland 2 are currently not being used. The Seaway property is an operating
sanitary landfill. The population density of the area is about 2,276 per square mile. Based on
the area’s population density, the ambient noise level would be about 55 dB. Actual ambient
sound levels are probably slightly higher due to the landfill operation, traffic on River Road, and
other industrial activities. '

2.2.7.6 Transportation Infrastructure

The Tonawanda site lies within the Buffalo-Niagara Falls Statistical Area and is served
by a highly developed network of efficient transportation systems including water, rail, highway,
and air.

Major highway transportation routes at the Tonawanda site are shown on Figures 1-1 and
1-2. The main interstate routes are 1-190 and 1-290. Major state routes include River Road
(State Route 266), Grand Island Boulevard, Sheridan Drive (State Routes 324 and 325), and
Military Road (State Route 265). Other potentially affected routes at the site include Twomile
Creek Road, East Park Drive, and Woodward Avenue.

The Linde Center is located to the southwest of the intersection of Sheridan Drive, a
four-lane state highway (State Route 324), and Military Road (State Route 265), a two-lane state
highway. Access to the Linde Center is from Sheridan Drive at its northern boundary and
Woodward Avenue at its southern boundary. Riverview Boulevard on the west side of Linde
is a two-lane local street that is residential in character. The segment of Sheridan Drive adjacent
to Linde, east of State Route 325, has an average daily traffic (ADT) volume of 15,100 as of
1991 (Niagara Frontier Transportation Committee 1991). Sheridan Drive west of Route 325 has
an ADT of 8,000. Twomile Creek Road is an Erie County minor arterial road that intersects
Sheridan Drive at the western side of Sheridan Park; it has an ADT of 3,900 between Sheridan
Drive and I-290. The section of Sheridan Drive between I-190 and Military Road is
characterized by freely moving traffic with no excessive congestion and with well-operating
intersections. Military Road has heavier volumes and more congestion than Sheridan Road or
the interstate highways, as well as numerous intersections - providing access to residential
neighborhoods (Nowicki 1992). Interstate 190 can be accessed from an interchange at the
western end of Sheridan Drive as well. River Road (State Route 266), the primary highway
serving the Tonawanda waterfront, is a four-lane undivided highway with an ADT of 10,000
north of the South Grand Island Bridge to Twomile Creek Road. River Road may be accessed
from either Grand Island Boulevard or the interstate system. Interstate highways 190 and 290
are characterized by higher traffic volumes and greater speeds than Grand Island Boulevard, and
include merge and diverge points that may increase the potential for accident. Although Grand
Island Boulevard involves intersections and driveways, traffic is continuous and moves at a
relatively slow, stable speed. An access road provides a loop from River Road through
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Ashland 1, skirting the western end of Seaway and traversing the length of Ashland 2 to connect
with River Road just north of the Seaway-Ashland 2 boundary.

Weight restrictions are posted on roads in the vicinity. Legal weight is permitted unless
otherwise posted. Overweight trucks must obtain a permit from the New York State Department
of Transportation. Because the roads and highways surrounding the site are well-travelled by
trucks servicing the industrial facilities, they are not likely to contain restrictions against legal
weight trucks. One exception is Twomile Creek Road, maintained by the City of Tonawanda,
which is limited to a maximum of 5-ton gross-weight vehicles, essentially precluding tractor
trailer truck traffic (The Saratoga Associates 1992). ’

Rail service to the Tonawanda area is provided by the Conrail System with main tracks
located outside the Linde site’s eastern boundary. Several railroad spurs extend from the Conrail
tracks onto the Linde property. Rail spurs from the Wonalancet Branch of the Conrail System
are located near the Ashland 1, Seaway, and Ashland 2 properties. These spurs could
potentially be used for the removal of contaminated material from the Tonawanda site.

~ Public transportation is provided by the Niagara Frontier Transportation Authority. Bus
frequency is generally one per hour Monday through Saturday.

2.2.7.7 Public Services

Capacity and adequacy of utilities in the site area are generally good, as they were
designed for the heavy water, sewer, and power demands of industrial users. The existing town-
owned sewage treatment plant, located on Twomile Creek Road, has a capacity rated at 50
million gallons per day (MGD) and currently averages a 15-MGD demand. Trunk lines parallel
most of the west side of River Road. The Town of Tonawanda Local Law 3-84 requires certain
types of industrial effluent to be pretreated prior to discharge into the sanitary line. The existing
water treatment plant, operated by the Town of Tonawanda, has a 26-MGD design capacity with
a 14-MGD current demand (Ernst and Young 1992). The water intake lies just offshore of
Strawberry Island, which is located on the Niagara River. Adequate supplies of electrical and
natural gas services are available in the area to accommodate new development (New York State
Department of State Coastal Management Program 1991).

The Town’s solid waste is disposed of at the Occidental Waste to Energy Plant in the
City of Niagara Falls, New York. The plant is operating at approximately 81% capacity, which
is considered to have sufficient remaining capacity for estimated growth along the waterfront in
the foreseeable future (New York State Department of State Coastal Management Program
1991).

Emergency services for the Tonawanda area are coordinated through the Buffalo regional
office of the New York State Department of Health, which is the lead agency for emergency
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response. The Buffalo office has available three radiation specialists and equipment and
capability to take soil, water, and air samples, which are sent back to a laboratory for analysis.
The office has a 24-hour telephone number available for emergencies during off-hours.
Procedures and responsibilities for response to an incident involving radioactive materials are
outlined in the New York State Radiological Plan, including a list of persons from appropriate
agencies who would be immediately notified. Although Erie County does not have a radiological
program, nearby Niagara County Health Department has personnel trained in radiological health.
Local emergency responders (i.e., fire and police personnel) have received emergency training
for radiological situations (Condon 1992).

Several large hospitals are available in the Buffalo metropolitan area. The Kenmore
Sisters of Mercy Hospital, located off Military Road just east of Linde, has a nuclear medicine
department and personnel trained in procedures to deal with cases involving radiological
contamination (Ignatz 1992). This hospital is within a 10-minute drive from either the Linde
or the Ashland-Seaway properties.

In a reportable incident or accident involving radioactive materials at the Tonawanda site,
the Town of Tonawanda would be the first responder. Erie County would be called if conditions
were beyond the Town’s capacity to respond. Erie County could serve as a coordinating agency
between the New York State Department of Health and any agency that may be needed upon
request by the Town of Tonawanda. A Radiological Response Plan is now being prepared by
Erie County. Agency personnel coordinate with SUNY Buffalo which operates a small nuclear
reactor as a joint research activity with a private business. Other resource people are available
at the West Valley Nuclear Fuel Services to advise or assist. The Town of Tonawanda has
developed evacuation plans to be implemented in the event of a hazardous materials emergency
(Ignatz 1992).

The Emergency Readiness Assurance Plan (ERAP), a requirement of DOE Order
5500.10, outlines the goals and annual requirements of the FUSRAP emergency response
program. The levels of radioactive and hazardous material contamination at FUSRAP sites do
not pose any acute health risk to either onsite workers or the general public in credible accident
scenarios. The predominant risks are to onsite personnel in association with construction
activities and onsite building fires. Plausible offsite risks include exposures to hazardous
materials and/or radioactivity through spills into surface waters, onsite building fires, or direct
contact following a transportation accident. FUSRAP emergency planning emphasizes spill
control and cleanup techniques. The ERAP specifies that during emergency incidents originating
on or impacting FUSRAP sites, offsite emergency responders would be coordinated by the DOE
Former Sites Remediation Department (FSRD) or its contractor representative in charge of
emergency management. The site specific safety and health plan for the Tonawanda site
delineates emergency management authority for the site. DOE would coordinate with local
emergency responders at least annually to provide an opportunity for site tours and to assure
offsite preparedness.
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2.3 NATURE AND EXTENT OF CONTAMINATION

The following section discusses the nature and volume of wastes considered for the
remedial action and summarizes the conclusions drawn from analysis of radiological, chemical,
and hydrogeological data collected during characterization and RI activities at the Tonawanda

site.
2.3.1 Nature and Extent of Contamination at Linde

The MED-related contamination at Linde resulted, for the most part, from three activities
associated with uranium processing: the handling of uranium ores, the temporary storage and
handling of solid residues before they were shipped offsite for disposal, and the disposal of
liquid waste from the uranium processing operations.

2.3.1.1 Radioactive Contamination in Surface and Subsurface Soils

Previous investigations discussed in the RI (BNI 1993) have shown that U-238, Ra-226,
and Th-230 are the primary MED-generated radionuclides of concern in the surface and
subsurface soils at Linde. Previous investigations have also shown that surface radiological
contamination was incorporated into the subsurface soils during construction and renovation
activities at Linde.

Areas of MED-related radiological contamination of soil at the Linde property and
vicinity are depicted in Figure 2-11 (BNI 1993). The RI activities determined that MED-related
radioactive contamination is located in four general areas.

Area 1 contains primarily superficial radioactive contamination located in the northwest
corner of the main parking area at Linde (see Figure 2-12). Previous investigations as presented
in the RI (BNI 1993) indicated the contamination does not extend deeper than 1.2 m (4 ft).

Area 2 contains primarily superficial contamination located along the northern boundary
of Linde and the northeastern corner of the main parking area (see Figure 2-12). A temporary
storage pile for the consolidation of radioactively contaminated soils and windrow materials is
located in this area. Previous investigations indicate that contamination does not extend deeper

than 1.2 m (4 ft).

Area 3 is located along the fence line in the northeastern corner of the property (see
Figure 2-13). Evidence of radioactive contamination in this area extends off the property and
encompasses a railroad spur formerly used to haul uranium ore into Linde. Characterization and
RI sampling results show that the radioactive contamination is present to a depth of 1.2 m (4 ft)
in the area west of the railroad tracks and to a depth of 0.6 m (2.0 ft) east of the tracks.
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Figure 2-11. Areas of Radioactive Contamination at Linde
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Area 4 includes the areas of Buildings 30, 31, 38, 58, and the blast wall outsidé Building
58 (see Figure 2-14). Sampling results from the characterization show that the soil beneath
Building 30 is radioactively contaminated to a depth of 2.4 m (8 ft).

Table 2-16 presents the approximate volumes of MED-related radiologically contaminated
soils present on the Tonawanda properties (BNI 1992). For the purpose of developing these
estimates, areas depicted in Figures 2-12 through 2-19 were used, along with their associated
depths of contamination, to calculate the estimated volumes of radiologically contaminated soil
to be addressed in the remediation activities. These volumes include a 20% construction
increase to account for incidental over-excavation of contaminated soils.

2.3.1.2 Chemical Contamination in the Surface and Subsurface Soils

The nonradioactive MED-related contaminants in the surface and subsurface soils at
Linde were determined to be metal precipitates expected to be found in MED filter cake (as
listed in Table 2-14). The RI evaluated the possible existence of RCRA hazardous waste at all
four Tonawanda properties and concluded that only one area of Ashland 1 .might contain
hazardous waste.

Sampling results from several boreholes indicated MED-related metals at concentrations
above background for soils in the Tonawanda area. The RI investigation determined that the
metals related to the MED processing have remained with the MED-related radionuclides, rather
than migrating from the MED waste materials. In addition, the RI concluded that the
commingled contaminants have remained immobilized in the near-surface soils (BNI 1993). This
allows for the use of the MED-related radionuclide contaminants as a "tracer” for defining areas
requiring remediation for both radionuclide and non-radionuclide MED contaminants. By
addressing the radiologically contaminated soils, the commingled MED-related inorganics
(metals) would also be addressed.

2.3.1.3 Contamination in Surface Water

The RI reported no surface water contamination from MED-related activities in surface
waters onsite or directly downstream from the Linde property.

2.3.1.4 Contamination in Sediments
Results of RI sampling of downstream sediments indicated no radionuclide concentrations

above background. Concentrations of MED-related metals were slightly higher than upstream,
but were within background values determined for Tonawanda soils.
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Figure 2-14. Area 4 of Radioactive Contamination at Linde
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Table 2-16. Volumes of MED-Related Radiologically Contaminated Soils
at the Tonawanda Properties

Linde Open - Areas 33,900
Linde Under Buildings 13,500
Ashland 1 120,200
Ashland 2 52,100
Seaway 117,000 h
| Total Volume of Soit 336,700 I
Source: BNI 1992
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Radioactive contamination was detected in sediments found in sumps inside Building 30
as well as in the sanitary and storm sewers. The sediments in the Building 30 sumps were found
to contain concentrations of U-238, Ra-226, and Th-230'above guideline levels. Samples taken
in the sanitary and storm sewers at various locations indicated U-238, Ra-226, and Th-230
contamination. The contamination may have resulted from process liquid collection systems
used during operations or during the construction of the concrete floor. Contamination detected
in the sanitary and storm sewers resulted from the disposal of production effluents into these
systems. No sampling of the sumps or drain systems was undertaken during the RI; however,
as the RI indicates, it is unlikely that the conditions found during previous studies in 1981 have
changed. However, the RI concludes that the exact extent of contamination in the drain system
will need to be determined during the remedial action. For estimating purposes, an assumed
volume of 38 m? (50 yd?) of contaminated sediment in the drain system has been calculated.

2.3.1.5 Contamination of Groundwater

Deep Aquifer. As a result of the discharge of U-238 processing waste effluent into the
injection walls at Linde, the effluent either entered the upper part of the bedrock unit or it
entered the contact zone aquifer. Groundwater in the vicinity of one set of injection wells still
exhibits elevated concentrations of sodium, sulfate, and chlorides, and exhibits a higher pH (> 9)
than natural formation water. An assessment of groundwater flow velocities in the bedrock and
contact zone aquifers presented in the RI concludes that the injected fluids remain in the local
area. This conclusion is consistent with the analytical results of the groundwater sample that is
still more representative of the injected fluids than of the formation water (BNI 1993).

Perched groundwater system. The Linde site is covered by a layer of fill overlying
undisturbed soils pnmarily composed of clay and sandy clay. These soils have low
permeabilities, precluding significant infiltration of precipitation. Groundwater within the fill
layer, therefore, tends to flow laterally, discharging into local streams and wetlands. RI
investigations of these receiving surface water bodies did not indicate that this groundwater zone
has been contaminated by site activities.

Shallow semi-confined system. No wells have been installed in this system at Linde,
but it is assumed that conditions at Linde would be similar to conditions found in this system at
Ashland 2. Analysis of groundwater samples from the silty sand lenses within the
glaciolacustrine clays at Ashland 2 revealed chemical and radiological compound concentrations
at or very near background concentration. This demonstrates that these lenses, typical to this
shallow semi-confined system, are effectively isolated from water infiltration from the ground
surface (BNI 1993).
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2.3.1.6 Deep Subsurface Conditions

During the RI activities two boreholes were drilled in the vicinity of three former
injection wells. Gamma scanning of the core material collected at 30 m (100 ft) showed
radioactivity at levels above background. A core sample collected from this depth indicated an
estimated concentration of U-238 (176 pCi/g) and contained a visible layer of yellow material
within a small fracture zone.

2.3.1.7 Buildings at Linde

Four buildings at Linde contain radioactive contamination that originated from the U-238
processing activities in these buildings. The site characterization indicated that both fixed and
removable alpha and beta-gamma radioactivity and U-238, Ra-226, and Th-230 are the primary
contaminants in the processing buildings.

The results of the building surveys performed during site characterization indicated the
following results:

® Readings exceeding DOE guidelines were obtained in Building 14 on the first floor
in an area in the center of the building where the tile and carpet had been removed.

¢ Investigations of Building 30 revealed radioactivity exceeding DOE guidelines on the
floor in the southern third of the building, on interior walls, on vent fans, and on
overhead rafters.

¢ Readings exceeding DOE guidelines were obtained from several locations along the
floor and walls and from dust particles from Building 30; only two measurements on
roof vents of Building 31 exceeded DOE guidelines; no radioactivity was detected in
other areas.

® Most of the surfaces in Building 38 had fixed radioactivity exceeding DOE guidelines.
Some samples produced highly elevated readings.

A subsurface storage vault located near Building 73 was investigated during studies of
the Linde site. The vault may have been used to store radioactive materials. The RI concluded
that the vault may be approximately 3 X 6 m (10 by 20 ft) and .6 to 1.2 m (2 to 4 ft) below the
surface (based on results of ground-penetrating radar investigation) (BNI 1993). This vault
would be considered as a building and included in discussions of building remediation.

For the purposes of evaluating remedial alternatives for the Linde site, the volume of
demolition material that might be generated during remediation of the Linde buildings was
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estimated to be 10,900 m® (14,200 yd®). This estimate assumes total demolition of the four
buildings.

2.3.2 Nature and Extent of Contamination at Ashland 1, Seaway, and Ashland 2

Linde wastes resulting from the processing of American ores were originally disposed
at Ashland 1. Waste from this property was later removed and transported to the Seaway
landfill property and to Ashland 2 during construction activities at Ashland 1, resulting in the
radioactive contamination of these properties (see Figure 2-15). In addition, during construction
activities at Ashland 1, surface radioactive contamination was introduced into the subsurface soils
and distributed to the drainage ditch. Surface and subsurface soils are the primary source of
radioactive and MED-related metal contamination at Ashland 1 and 2. The surface soils are also
a potential source of radionuclide contamination of surface water, sediment, and the shallow
groundwater system.

2.3.2.1 Radioactive Contamination in Surface and Subsurface Soils at Ashland 1

Figure 2-16 shows the areas of contamination at Ashland 1 as documented in the RI
report. Based on this presentation, the amount of surface area covered by radioactively
contaminated soil is estimated as 26,360 m? (31,520 yd?). The contamination ranges in depth
from the surface to 5 m (15 ft). U-238, Ra-226, and Th-230 and their respective radioactive
decay products are the primary radionuclides of concern at Ashland 1. For the purposes of
evaluating remedial altermatives for the site, an estimate of the volume of radiologically
contaminated waste was calculated based on the RI presentation of contaminated areas and
depths. This volume is estimated as 91,000 m® (120,200 yd?).

Th-230 is found throughout Ashland 1 and the vicinity at levels ranging from 0.6 to
4400 pCi/g at depths of 0.6 m (2.0 ft) or less. Elevated levels of Th-230 were detected mainly
in the southern portion of the property and along the northern property line. U-238
contamination appears in the southern and western portions of the property with either Th-230
or Ra-226 or both. U-238 contamination results range from 0.9 to 1500 pCi/g. Depth of U-238
contamination varied. Ra-226 contamination, found less frequently than U-238 or Th-230, is
present on the southern and western portions of Ashland 1. Ra-226 concentrations range from
0.6 to 750 pCi/g.

2.3.2.2 Radioactive Contamination in Surface and Subsurface Soils at Seaway

Radioactive contamination has been detected in three major areas (A, B, and C) of the
landfill and also in the drainage ditch. The estimates of volumes of contaminated soils in Areas
B and C were based on the RI presentation of areal extent shown in Figure 2-17 as 19,800 o’
(25,900 yd®. Radioactive contamination in Area D of the landfill is actually located
predominantly on Ashland 1 as shown in Figure 2-18. Data limitations exist for areas B and C;

92-048P/102793 - 272




7 pusjysy pue
‘ABMBIG ‘] PUB[YSY I8 UOIIBUIWIEBIUO) JAIIIBOIPEY JO SBAIY *S1-7 andry

190°5%0 810 98

-
NN

»
H 8.0 PRI . . o,
“ m I 1 000((!5)- rrrn X \\\\\\\\\\”. ---~.-.- LYY
sy . * ) LR
S

L

‘hl
3
1}
:

T INE

Lo}

92-048PSY /010693

evocanasr]®"




€69010/ ASd8v0-26

RN W

\)
(/7 \\\
17007 A 9 -

N
N

e I il -

PO, u.'r | !“!““n”ll!'ml“'\H __

LT

sl s' ‘l xl a' :‘ §| ’
ad ) - (%) Sl [~ w (=]

SCALE C—] maass RCP REDFTRIED CINCRETE PFE BEPTH OF CONTAMEMATHN
. 173 3 Fet ———— PROPERTY BUAGARY FIRST PHASE SAALDG LOCATEN -y

(™

‘ s:'g * —_—— (10 ¢ Lo ACCESS ROMD -4y
——— W (I -5y

STARCE: BNl DRAVING 1SSRISFO28DGN  GIGD
SAIC 677-313 4-1

Figure 2-16. Depths of Radioactive Contamination at Ashland 1

o



AemBag 8 UOHBUIWIBIUGY) Y BV °L]-Z N1

€1-p SIE-4L9 NvS
NOTEH0ISTNCET TAVIT [N 1334105

U™ % 15 0
e
1 e o 0

TVA 40100 AVD
MILLWBN D Q\\\ e / |l--|l--|H/.|--ll

2-75

92.048PSY /010693




£69010/ ASd8Y0-T6
i
’ |
|
|
|
{
|
|

SEAWAY INDUSTRIAL PARK

— PROPERTY BOUNDARY

o ———  RAILRDAD
4 ACCESS ROAD
.. ; 7
=X \ G X
DEPTH [F CONTAMDATION NGy ASHLAND 1
0-as0’ (I +n-se T ,\ .
EEA oS40 &3 en-1sw AN >
B SR :\ R PR R T,

AL W P
) m »
[ s -l
1] [ )
st o o
STURCE: BN DRAVING 132F010.0GN
SAIC 677-315 2-14

~ Figure 2-18. Area D Contamination at Seaway




however, the total volume of contaminated soils at Seaway (A, B, and C) is estimated to be
89,500° m® (117,000 yd®). Th-230 was determined to be the primary radioactive contaminant
at Seaway.

2.3.2.3 Radioactive Contamination of Surface and Subsurface Soils at Ashland 2

Based on RI results, approximately 39,800 m® (52,100 yd®) of radioactively contaminated
soil exists at Ashland 2 and its vicinity (BNI 1993). This estimate is based on the presentation
of areas and depths of contamination at Ashland 2 in the RI report (see Figure 2-19). The
surface area covered by radioactively contaminated soils is estimated to be 14,440 m?
(17,270 yd?. Contamination was found to exist at depths of 3 m (9 ft) or less. Th-230, U-238,
and Ra-226 and their respective radioactive decay products are the primary radionuclides of
concern at Ashland 2.

Th-230 was detected throughout the contaminated areas and along the drainage creeks
of Ashland 2 at levels that exceed DOE guidelines. For the most part, Th-230 was detected
from surface levels to a depth of 2 m (6 ft) at concentrations ranging from 0.1 to 2200 pCi/g.
U-238 was detected mainly in the center of the large contaminated area along with Th-230
and/or Ra-226. U-238 was detected at concentrations ranging from 1.3 to 263 pCi/g primarily
between the surface and 1 m (3 ft). Ra-226 contamination is present mainly in the center of the
large contaminated area but occurs less frequently than Th-230 or U-238. Ra-226 typically
appears in the same area and at the same depth as U-238 contamination. Ra-226 concentrations
ranged from 0.7 to 189 pCi/g.

Investigations of areas outside Ashland 2 indicated that only one borehole out of 25 first
phase boreholes and auger-hole samples had a Th-232 concentration exceeding guidelines and
only one borehole had Ra-226 concentrations exceeding guidelines. The potential source of the
Th-232 (not a MED-related radionuclide) is addressed in the RI, which concludes that disposed
flash is the source of this contaminant. Th-230 is the primary contaminant in the area northwest
of Ashland 2.

2.3.2.4 Organic and Inorganic Contamination of Surface and Subsurface Soils at Ashland 1,
Seaway, and Ashland 2

Characterization results indicate that soils at Seaway and Ashland 2 are not RCRA
hazardous. One soil sample (of 12 first phase samples) at Ashland 1 failed the EP toxicity test
for chromium during the first phase sampling. Second phase sampling for TCLP constituents
(4 samples) in the same area did not detect the presence of leachable chromium. As a result of
the one positive finding, it would be necessary to further characterize the soils from this area
during remediation. For the purposes of evaluating the remedial alternatives, it is assumed that
the soil is not RCRA hazardous. Volatile organics and base/neutral and acid extractables
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(BNAEs) not associated with MED activities are present throughout Ashland 1 and Ashland 2
in the surface, subsurface, and undisturbed soils.

Concentrations of lead and vanadium (MED filter cake constituents) at Ashland 1 and
Ashland 2 range from scarcely to substantially above background levels. Background levels
were established using results of analyses of soils located in the southern portion of Ashland 2
as presented in the RI (BNI 1992). Lead was detected at a high concentration of 7500 ppm
compared with a background concentration of 36.7 ppm; vanadium at a high of 2290 ppm with
a background of 25.6 ppm. These high concentrations were all detected on Ashland 1. The
highest concentrations of these metals were lower on Ashland 2, but were still at least 10 times
the background concentrations. As was concluded for the contaminated soils at Linde, the
metals related to MED processing activities probably remain with the MED-related radionuclides
in the contaminated soil and would, therefore, be addressed as the radionuclide contaminated
soils are addressed in remedial activities at the site.

2.3.2.5 Contamination of Surface Water

The primary surface water systems at Ashland 1, Seaway, and Ashland 2 are the drainage
ditch from Ashland 1 that forms the headwaters of Rattlesnake Creek, the drainage system on
the southern portion of Ashland 2, and the two drainage ditches that serve a portion of the
Seaway landfill.

U-238, Th-230, and Ra-226 and their respective radioactive decay products are the
primary radionuclides of concern in surface water. Surface water downstream of Ashland 1 and
Seaway (onsite at Ashland 2) appears to be influenced by radioactively comtaminated soils and
sediments. Metals were detected in Rattlesnake Creek and in the Ashland 2 south drainage ditch
system.

2.3.2.6 Contamination of Groundwater

Deep Aquifer

No contamination has been detected in the deep aquifer at the Ashland and Seaway
properties. The thick layer of low permeable clay overlying the bedrock precludes migration
of contaminants into the deep aquifer (BNI 1993).

Shallow Semi-confined System

The silty sand lenses of this groundwater system are isolated by the surrounding thick
lake clay section. Contaminant concentrations measured during investigation activities are at or

near measured background concentrations, indicating the isolation of this system from surface
water infiltration (BNI 1993).
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Perched Groundwater System

A thin layer of fill overlies the thick clay deposit at the Ashland and Seaway properties.
Groundwater in this zone tends to flow laterally to discharge points in local surface water
bodies. Only slightly elevated concentrations of radioactive contaminants were detected in
samples collected in this zone; however, the concentrations were below DOE Derived
Concentration Guides (DCG) (BNI 1993).

2.4 CONTAMINANT FATE AND TRANSPORT

This section examines the fate and transport of contaminants at the site. Contaminant
release mechanisms depend on the source, the compound, environmental factors, and the
medium into which the compound is released. The following sections summarize the applicable
release mechanisms and environmental transport media for each property at the Tonawanda site.

2.4.1 Linde

The principal sources of radiological contamination at Linde are the contaminated surface
and subsurface soils, subsurface rock contaminated with processing effluent from disposal well
injections, contaminated structures and equipment, and effluent water disposed of during the
period of uranium processing. The primary mechanisms releasing potential contaminants from
these sources into the environment are leaching of subsurface contaminants into the groundwater,
storm water runoff and infiltration, resuspension of contaminated particulate matter, and Rn-222
emission.

2.4.1.1 Contaminant Release Mechanisms

Groundwater contacting effluent from the contaminated liquids formerly disposed into the
bedrock could result in migration of radionuclides in the groundwater aquifer. U-238, Ra-226,
and Th-230 were detected in bedrock samples collected from the contaminated zone.
Concentrations of these contaminants were found to be close to soil background concentrations.

The clayey matrix of the surface soil and the large areas of the Linde site covered with
asphalt and buildings reduce the amount of infiltrating water and increase the amount of runoff.
Runoff from the property primarily enters storm drains located throughout the site, which
discharge to Twomile Creek.

Infiltration occurs in the area of the site covered with gravel and vegetation. Water
infiltrating the surface and subsurface soils may become contaminated with particulate or
dissolved contaminants and may join the shallow groundwater system, or the contaminated water
may pond and slowly percolate into the clay aquitard. Water percolating through the clay could
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lose migrating contaminants by adsorption before reaching the groundwater aquifer, thereby
attenuating the contamination.

Linde surfaces are largely covered by vegetation, asphalt, or gravel; therefore, the
potential for contaminants to become airborne is minimal. This potential could increase if the
contaminated areas were disturbed; the principal potential human receptors would be site
workers and site trespassers. Resuspension of contaminated particulates in Buildings 30 and 38
is also a release mechanism for the contaminants at Linde. If activities conducted in
Buildings 30 and 38 generate dust, resuspension may become a primary release mechanism.

Emissions of Rn-222 may be a potential hazard in areas where Ra-226 contamination is
located on the ground surface and exposed so that radon emitted in gaseous form could migrate
to the atmosphere.

Based on these source and release mechanisms, the primary transport media at Linde
would be groundwater, surface water, sediment, and air.

2.4.1.2 Transport Mechanisms and Potential Exposure Pathways at the Linde Property

Groundwater

The Linde site has a layer of fill material overlying a layer of low permeability
glaciolacustrine and varved lacustrine silty clay approximately 18 to 27 m (60 to 90 ft) thick.
This allows only a low rate of percolation and therefore very little transport to the shallow
contact-zone and bedrock aquifers. The conductivity of the perched groundwater system in the
fill layer is much higher.

Perched Groundwater System

Due to its relatively high conductivity, water in the perched groundwater system at Linde
flows horizontally at an average velocity of 33 m/yr (100 ft/yr). This flow discharges into
nearby drains and creeks. High contaminant retardation and low percolation rates in the clay
prevent significant contaminant migration to the shallow aquifer.

Deep Aquifer
Groundwater in the deep aquifer in the immediate proximity of the Linde property
exhibits elevated concentrations of sodium, sulfate, and chlorides and has a higher pH (9+) than

the natural formation water. The generally low permeability of the shale and the computed flow
velocities indicate that the groundwater in this aquifer is fairly immobile (BNI 1993).
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Surface Water

Radionuclide concentrations in surface water at Linde are at background levels, and
radioactive contaminants do not appear to be migrating from Linde at above-background
concentrations via surface water.

The potential for migration of radionuclides and metals to surface water is limited
because most areas of surface contamination at Linde are vegetated, paved, or covered with
gravel. Contaminant movement could increase if these areas were disturbed. Potential exposure
routes involve recreational activities on Twomile Creek. Potential receptors include individuals
using Twomile Creek for recreational activities or ingesting fish caught in these waters,
trespassers on the Linde site, and terrestrial and aquatic biota, through ingestion and dermal
contact.

Sediment

Th-230, U-238, and Ra-226, at concentrations exceeding DOE guidelines, are present
in the storm sewer sumps. Low concentrations of the radionuclides were also found onsite and
downstream. MED-related metals detected in sediment include copper, lead, and magnesium.
Of these metals, magnesium may be migrating with sediment from Linde at above background
concentrations. These metals are also typically found in area soils. The potential for
radionuclide transport in sediment is limited by the vegetative or paved cover at the Linde site.

Potential exposure routes are associated with activities along Twomile Creek that may
bring individuals into contact with sediments. Potential receptors include site workers,
individuals engaged in activities along Sheridan Lake and Twomile Creek, site trespassers, and
terrestrial and aquatic biota.

2.4.2 Ashland 1, Seaway, and Ashland 2

The principal sources of contamination at Ashland 1, Seaway, and Ashland 2 are the
contaminated surface and subsurface soils. The primary mechanisms that release compounds
from these media into the environment are stormwater runoff and infiltration.

2.4.2.1 Contaminant Release Mechanisms at Ashland 1, Seaway, and Ashland 2

Stormwater runoff is the primary release mechanism for surface soil and subsurface soil
contaminants at Ashland 1 and Ashland 2 because the clayey matrix of the surface soil reduces
the amount of infiltrating water and increases the amount of site runoff. Runoff from Ashland 1
enters drainage ditches or collects in the low-lying wetland areas. A 36-inch concrete pipe
drains collected surface water from Ashland 1 under the Seaway landfill to the Ashland 2
property. Leaks in this concrete drainline may either receive additional flow from under the
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landfill or may release water to the groundwater under the landfill. Ashland 2 runoff drains onto
the surrounding properties and drainage ditches or collects in the low-lying areas. Seaway
runoff drains onto the surrounding properties and drainage ditches north of the landfill and
ditches adjacent to Ashland 1 and 2.

At Ashland 1 and Ashland 2, infiltration occurs in the areas covered with gravel and
vegetation. Water infiltrating the surface and subsurface soils may join the perched groundwater
system and discharge to adjacent surface water bodies, or it may pond and slowly percolate into
the clay aquitard and discharge to Rattlesnake Creek downstream of the Ashland property (BNI
1993), or it may instead simply pond and slowly percolate deeper into the clay aquitard.
Infiltration at Ashland 2 may discharge into the wetland areas. A major portion of the Seaway
landfill has an impermeable cap minimizing infiltration. Areas at Seaway where the landfill is
not completed are covered each day with soil to inhibit infiltration.

The potential for future mechanical resuspension of contaminants, prior to excavation,
is minimal because soils at Ashland 1, Seaway, and Ashland 2 are covered by vegetation, gravel,
clay, and, to a limited extent, asphalt.

Emission of Rn-222 may be a potential hazard in areas where Ra-226 contamination is
located on the ground surface. Depending on the depth of contamination and the soil type,
radon emitted beneath the ground surface may decay before reaching the atmosphere because
it is a heavy gas and has a short half-life. Because of its short half-life and the length of travel
time through clay aquitard, Rn-222 beneath the ground surface would probably not be
transported to the groundwater aquifer. Rn-222 in the shallow groundwater system would decay
before or soon after entering the surface water system.

Based on these sources and release mechanisms, the pnimary transport media would be
the perched and shallow groundwater systems, surface water, and sediments. Air could become
a transport medium if activities disturb the covering of the contaminated areas; radionuclide -
contaminated soils could be exposed thereby to potential resuspension, increasing the probability
of release and transport via stormwater runoff, and causing movement of Rn-222 to the ground
surface.

2.4.2.2 Transport Mechanisms and Potential Exposure Pathways at Ashland 1, Seaway, and
Ashland 2

Groundwater
Groundwater monitoring results indicate that radioactive contaminants from the
contaminated areas on the Ashland properties are not migrating to the deep or shallow confined

groundwater systems. The thick clay layer above the groundwater acts as an aquitard to mitigate
downward migration of contaminants.  Slightly elevated concentrations of radioactive
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contaminants, well below DOE DCGs and dninking water standards, were recorded in one well
located in the perched groundwater system. The highest concentrations detected in this well in
over three sampling events in 1989 were Ra-226, 1.4 pCi/l and Th-230, 0.2 pCi/l. This
groundwater system is not used for drinling water supply.

Surface Water

The two predominant pathways for contaminant transport to surface water at the Ashland
and Seaway properties are (1) direct surface water runoff carrying dissolved and particulate
contaminants and (2) discharge of the perched groundwater system which might contribute
dissolved contaminants to the surface water (BNI 1993).

The potential for migration of radiomuclides and metals from these properties to surface
waters is limited because most areas of surface contamination are vegetated or covered with
gravel. The potential for migration into surface waters could increase during large storm events.

Recreational activities on lower Twomile Creek are potential routes of exposure through
ingestion and dermal contact. Twomile Creek is not known to be used as a drinking water
source. Potential receptors include site workers, individuals using lower Twomile Creek for
recreational activities or ingesting fish caught in these waters, site trespassers, and terrestrial and
aquatic biota.

Sediment

The major transport pathway for contaminants to reach area sediments is direct surface
water runoff into area streams carrying suspended contaminated soils. Because of settling, the
contaminant concentration in the sediments decrease with distance from the source area (BNI
1993).

" The potential for radionuclide migration to sediment is limited because most of the areas
of surface contamination are vegetated or covered with gravel. The rate at which contaminants
might move into sediment could increase if the surface of the contaminated area was disturbed.

Potential exposure routes include activities along Rattlesnake Creek and lower Twomile
Creek that would allow individuals to contact the sediment in these waters or to be exposed to
the sediment onsite. Dermal contact is the most likely exposure pathway; absorption of
radionuclides or metals through the shin is unlikely. Potential receptors include site workers,
individuals coming into contact with sediment along Rattlesnake Creek and lower Twomile
Creek, site trespassers, and terrestrial and aquatic biota.
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Seaway Drainage Ditches

Elevated concentrations of Th-230 may be migrating from Seaway via the drainage
ditches north and south of Area A. Additionally, the 36-inch concrete pipe under the landfill
may be receiving in-flow from the groundwater under the landfill or may be discharging water
to the groundwater through leaks and joints. Water leaking from the pipe might enter the
leachate collection system at the landfill. U-238 concentrations are also elevated in the Seaway
drainage ditch on the Ashland 2 side of the site. Potential receptors include site workers coming
into contact with sediment in the Seaway drainage ditches, site trespassers, and terrestrial and
aquatic biota.

The radionuclides in sediment in the Ashland 2 south drainage ditch do not appear to be
migrating at above-background levels. Potential receptors include site workers, individuals
coming in contact with sediment in the Ashland 2 south drainage ditch, site trespassers, and
terrestrial and aquatic biota.

2.4.3 Contaminant Persistence

Wastes from uranium processing operations at Linde included radionuclides (U-238,
Ra-226, and Th-230) and metals (see Table 2-1). Waste disposal was either to waste piles,
sanitary sewers, storm sewers, or deep well injection. The chemical forms of the inorganic
waste material may have changed with time due to chemical processes in the environment, but
the original elemental constituents of the contaminants remain present in other chemical forms
and, therefore, are persistent in the environment. The new chemical forms may exhibit different
properties from the originally disposed wastes. The primary radionuclide constituents present
at the Tonawanda site persist in the environment because of their relatively long half-lives.

2.4.4 Factors Affecting Contaminant Migration

The various factors that affect potential contaminant migration at the Tonawanda site
include groundwater flow velocity, pH, soil type, stormwater runoff, and wetland retention.
Measurements of the groundwater surface indicate that the hydraulic gradient is relatively low
or flat. Contaminants entering the groundwater system may move at a rate slower than the
groundwater flow velocity because of analyte-specific retardation factors.

Groundwater at the Tonawanda site has significant levels of chloride and sulfate ions as
well as hydroxyl and carbonate ions. This condition leads to the formation of sparingly soluble
radionuclide compounds, which reduces the concentration of radionuclides in solution and
thereby limits the potential for migration through groundwater and surface water systems (BNI
1993). :
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Clay particles in the Tonawanda soil further reduce the potential for contaminant
migration. Ion exchange and adsorption, two principal physical mechanisms for attenuation or
immobilization of radionuclides and other inorganics by soil, are enhanced by the presence of
clay particles. Therefore, the leaching of constituents from the contaminated soils at the
Tonawanda site is partially mitigated by the tight clay matrix and the thickness of the clay layer
[7.5 to 20 m (25 to 85 ft)] between the areas of contamination and the major groundwater
aquifer.

Contaminant migration via surface water and sediments is influenced by factors such as
stormwater runoff, erosion of surface soils, and drainage system characteristics. Erosion of
surface soils generates particulates transported by stormwater runoff to the surface water and
sediment systems. Drainage characteristics, such as vegetation and channel confinement,
determine the ability of the surface water to flow and transport suspended solids.

Linde is an industrialized property, and most of the area is impervious, resulting in
significant stormwater runoff. Buildings and asphalt reduce the potential for soil erosion. All
site runoff is transported via the plant’s storm sewer system to Twomile Creek. The lack of
erosion and exposure of surface soil contamination affords minimal potential for contaminant
migration, as indicated by the downstream surface water and sediment sampling results. The
wetland along Rattlesnake Creek can mitigate the potential for contaminant migration via surface
water and sediment systems. Several characteristics of wetlands present on the site facilitate
removal of surface water constituents. The quiescent water conditions are conducive to
sedimentation of suspended solids, and aquatic plant roots and stems increase the potential for
adsorption and filtration of contaminants. Additionally, organic sediments in the wetlands
adjacent to Ashland 2 present ion exchange and adsorption capacity.

There is no evidence of erosion on Ashland 1. The only exposed ground is the unpaved
roads on the site; thus, opportunity for soil transport is reduced. Water pumped out of the
bermed area and into the Ashland 1 drainage ditch contains only small amounts of sediment
because the sediment settles out while the water is slowly pumped from the area. The drainage
ditch along the Seaway fence contains thick vegetation during most of the year and has a slope
of approximately 2%; therefore, any sediment reaching the ditch should settle out before
reaching the Seaway pipe and migrating to Ashland 2. The sediment contamination downstream
of Ashland 1 may be attributed to relocation of contaminants during construction of the berm
and drainage ditch.

Seaway has a sharp relief compared with the surrounding area. The surface of the waste
pile is steep; both sheet and rill erosion can occur on the slopes. However, the potential for
contaminant migration from these closed landfill areas is minimal because the areas are capped
and vegetated. Approximately half the stormwater runoff from the exposed Area A of Seaway
flows to the south; the other half flows to the north. The drainage ditches to which the flows are
directed show elevated radioactive contamination. .
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Ashland 2 is covered with grass, thick brush, and wetland-type vegetation, which impede
stormwater runoff and reduce the potential for release of surface soil contamination. Sediment
transport is minimal because of the level ground surface and the thick ground cover.

Downstream of Ashland 2 and the Ashland 2 wetland, radionuclide concentrations in
surface water are the same as background; surface water concentrations of barium, boron,
magnesium, nickel, potassium, and sodium decrease between onsite and downstream locations,
indicating that the wetland on Ashland 2 may be mitigating the surface water contamination of
these contaminants.

Concentrations of U-238 in sediments are higher in the wetland area than upstream or
downstream. The elevated concentrations may be attributable to the fact that Rattlesnake Creek
and the wetland area are partially in the radioactively contaminated area, or that the wetland is
affecting deposition of radionuclides into the sediments. Th-230 and Ra-226 concentrations
remain consistent between upstream and downstream sampling locations. '

2.5 BASELINE RISK ASSESSMENT

As part of the ongoing analysis at the Tonawanda site, the BRA was prepared to evaluate
risk to human health and the environment from the radioactive and chemical contaminates
present at the various properties comprising the Tonawanda site. The BRA assumed no remedial
action and serves as a baseline for evaluating available remedies.

During the RI phase of the RI/FS-EIS process, multi-media samples were collected for
radiological and chemical analyses from a number of locations throughout the Tonawanda site
and its vicinity, from areas later determined contaminated by MED-related wastes, and also from
areas not impacted by MED-related sources. Data used in the BRA include results of sitewide
sampling. Therefore, the assessment includes, in part, risks in site areas not impacted by MED-
related sources. DOE has no authority to identify or clean up such areas. The presentation of
risks in this BRA should not be interpreted as indicating DOE responsibility for remediation of
site areas not impacted by MED-related sources.

2.5.1 Contaminants of Concern

Radiological Data

Numerous radiation surveys and site characterization studies have been conducted at the
Tonawanda site. Data from these studies and the RI report (BNI 1993) were reviewed and used

to select contaminants of concern (COC) for detailed evaluation in the subsequent exposure
assessment and risk characterization.
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Data from surface and subsurface soil, ground and surface water, and sediment were
analyzed to identify potential radiological COCs. Radionuclides were selected as COCs if the
mean of detected concentrations was twice the mean background concentration for that
radionuclide. The radiological COCs selected for this risk assessment are Th-230, U-238,
Ra-226, and their associated decay products, including Rn-222. Although Th-232 in soil was
not identified as a COC, it was retained in the assessment.

Chemical Data

Chemical data were evaluated on the basis of sample quantitation limits, laboratory
qualifiers and codes, and blanks. COC screening criteria for chemicals consisted of comparison
with background concentrations, comparison to sample quantitation limits, and frequency of
detection. Chemicals were selected as COCs if the mean concentration of the sample population
exceeded twice the mean background concentration and if the frequency of detection warranted
inclusion under the COC screening criteria. The final list of COCs utilized for calculating
human health risk was comprised of those chemicals that remained after application of the
screening criteria and for which appropriate toxicity factors were available. The chemical COCs
retained for evaluation in the quantitative risk assessment included metals, volatile organic
compounds, and base/neutral acid extractables.

2.5.2 Exposure Assessment

In the exposure assessment, a detailed evaluation of each property was completed to
identify and characterize contaminant sources and release mechanisms, transport media, exposure
points, exposure routes, and human receptors. Human receptors included employees and
transients. Two categories of exposure scenarios were considered: current and future land use.
In the future scenarios, land use could remain as it is now or could change to a plausible future
land use, such as conversion to industrial property.

Conceptual site models identifying primary contaminant sources, contaminant release
mechanisms, exposure pathways, and receptors were determined for radionuclides and chemicals
for use in the quantitative health risk assessment. This was accomplished by using
measurements of media collected in an area where receptors may come in contact with the

contamination, and by using onsite measurements made with radiation detection instruments that -

directly measure radiation exposure rate. Where measured radiation exposure rates were not
available, the exposure was modeled on measured soil concentrations of radionuclides.

For future and current use scenarios, radiation doses were estimated for inhalation of
particulates and radon, ingestion of soil, and direct external exposure. Chemical intakes were
calculated for soil ingestion, inhalation of soil particulates, and ingestion of surface water and
sediment.
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2.5.3 Toxicity Assessment

Cancer and chemical toxicity are the two general endpoints for health effects from
exposure to site contaminants. Cancer induction is the primary health effect associated with
radionuclides at the site. Several toxic effects are linked with exposure to carcinogenic and
noncarcinogenic contaminants.

2.5.4 Risk Characterization

Risk estimates are presented for current and future use scenarios for hypothetical human
receptors at the Tonawanda site. Radiological and chemical risks are estimated separately.

For the radiological assessment, risk is defined as the lifetime probability of cancer
morbidity and does not include genetic or noncarcinogenic effects. Cancer risk estimates and
noncarcinogenic health risk estimates are presented for the chemical COCs where toxicity values
are available. Cancer risks for both radionuclides and chemicals are estimated as the
incremental probability of an individual developing cancer over a lifetime as a result of pathway-
specific exposure to carcinogenic contaminants. The potential for noncarcinogenic effects from
chemical exposures is evaluated by calculating the hazard quotient (HQ) for each COC. The HQ
is the ratio of the calculated daily intake over the estimate of the daily exposure. HQs for each
chemical COC are then summed to obtain a hazard index for the specific pathway.

2.5.4.1 Uncertainties Related to Risk Estimates

Uncertainties attributable to the mumerous assumptions incorporated in the risk
estimations are inherent in each step of the risk assessment process. A key factor affecting the
exact identification of COCs for the Tonawanda site is associated with the limitations imposed
by the available database. Limited toxicity data available for chemical contaminants prevented
the calculation of risk for several chemical COCs. In addition, the COCs identified for the BRA
might include chemicals that contribute to overall site risk, but are not necessarily attributable
to past ore processing activities at the site.

Because of the inherent uncertainties in the risk assessment process, the results of the
human health assessment presented in the BRA should not be taken to represent absolute risk.
Rather, estimated risks should be considered to represent the most important source of potential
risk at the site, which, once identified, might be evaluated in more detail and remedied
appropriately during the remedial action process.
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3. IDENTIFICATION AND SCREENING OF REMEDIAL ACTION
TECHNOLOGIES

This section describes the development and the screening of remedial action technologies
for the Tonawanda site. Identifying and screening technologies establishes a wide range of waste
management options to consider further in the detailed analysis.

3.1 INTRODUCTION

The purpose of this identification and screening 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 contamination at the Tonawanda site (i.e., Linde,
Ashland 1, Seaway, and Ashland 2 properties). EPA’s Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA (EPA 1988a) has established a structured
process for identifying and screening relevant technologies for remediation of contaminated sites.
The goal of the remedy-selection process established by EPA 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 ensures 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 were used to develop the preliminary alternatives for remedial action at the
Tonawanda site and include:

® using treatment to address principal risks as defined by the BRA;

* using engineering controls for waste that poses a relatively low long-term risk or
when treatment is impractical;

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

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

® using innovative technology; and

e returning usable groundwaters to their beneficial uses or preventing further
degradation.
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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:

e identifying preliminary remedial action objectives specific to the contaminated
environmental media;

¢ 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;

¢ identifying remedial action technologies (e.g., physical treatment processes) and
remedial options (e.g., soil washing, solidification) 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

e 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 develops remedial action objectives for each medium of interest, identifies
contaminant-specific applicable or relevant and appropriate requirements (ARARs), 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 BRA.

Section 3.3 identifies general response actions that satisfy remedial action objectives for
each medium of interest at the site, and presents a preliminary identification of the areas to
which these actions may need to be applied.

Sections 3.4 and 3.5 identify and screen remedial action technology types under each
general response action for soils and sediments and for buildings and structures, respectively.
Technology types are screened on the basis of site-specific technical feasibility at the Tonawanda
site. Under each technology type, remedial options are identified and screened.

In Section 3.6, remedial options identified in the previous section for each medium of

concern are evaluated and screened by criteria of effectiveness, 1mplementab1hty, and relative
cost, with greatest emphasis on effectiveness.
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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. EPA
specifies two "threshold criteria" for deriving target cleanup levels for contaminated
environmental media at waste sites (EPA 1988a):

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

¢ Concentrations of contaminants (including radionuclides) in the environment must
comply with federal and state ARARs.

EPA says that a remedial alternative must satisfy these "threshold criteria" to be eligible
for selection (55 FR 8666).

ARARs are not a uniformly derived set of similar standards and do not consider the
effects of combined exposures to mixtures of chemicals. 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. Although alternatives for site remediation
must comply with 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:

e an ARAR is not protective (based on results of the BRA);
¢ 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.

The purpose of the RI/FS is to assess site conditions and evaluate alternatives to the
extent necessary to select a remedy. A draft report presenting the findings of the RI describing
Tonawanda site conditions was completed in December 1992 (BNI 1993). The primary objective
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of this FS is to ensure that appropriate remedial alternatives are developed and evaluated so that
relevant information concerning the remedial action options can be presented to decision-makers
for selection of an appropriate remedy.

EPA guidance (EPA 1988a) requires that remedial alternatives be developed that protect
human health and the environment by eliminating, reducing, and/or controlling risks posed by
the site. Recycling is to be considered and implemented if possible. The alternative-
development process consists of several steps described below.

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 levels that protect
human health and the environment, and are developed by considering ARARs and the following
factors [1990 NCP Section 300.430(e)(2)(i)(A)]:

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

e 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 determined by the dose-response relationship.
This range is intended to provide case-by-case flexibility, although the 107 risk level
is the point of departure for determining goals for alternatives when ARARs are

unavailable or not sufficiently protective. ,

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

¢ In the case of multiple contaminants, where the attainment of 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
shall be attained where relevant and appropriate.

¢ An alternative concentration limit (ACL) may be established in accordance with
CERCLA Section 121(d)(2)(B)(ii).
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¢ 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.

A requirement under federal and state environmental laws may be either "applicable" or
"relevant and appropriate” but not both. Identifying ARARs 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. The terms below 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 a CERCLA site. Only those state statutes that are more stringent than federal requirements

apply.

Relevant and appropriate requirements are those cleanup standards, standards of control,
and other substantive requirements, criteria, or limitations promulgated 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 CERCLA site, address problems or situations sufficiently similar to those encountered at
the CERCLA site that their use is suited to the particular site. Only those state statutes more
stringent than federal requirements are relevant and appropriate.

Site-specific factors used to identify 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. A determination that a requirement is relevant and appropriate will result in
an ARAR that must be complied with to the same degree that it is applicable. A waiver of the
ARAR may be invoked if it can be justified under the 1990 NCP Section 300.430(f)(1)(ii)}(C)
(Section 2.2.7).

Remedial actions may have to comply with several different types of requirements. The
classification of ARARs described below was developed to provide guidance on how to identify
and comply with ARARs (EPA 1988a).

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.
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, 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.

To-Be-Considereds (TBCs) are nonpromulgated advisories or guidances issued by federal
or state governments that are not legally binding and do not have the status of potential ARARSs.
However, in many circumstances TBCs can be considered along with ARARSs in determining the
necessary level of cleanup for protection of health or the environment.

3.2.1 Preliminary Identification of ARARs

CERCLA 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 specifies that response actions must be undertaken in
compliance with ARARs established in federal and state environmental laws.

3.2.1.1 Chemical-Specific ARARs

Chemical-specific ARARs 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 1988a). EPA specifies that if a
contaminant has more than one ARAR, compliance with the most stringent is required.

A very limited number of ARARs are available for deriving remediation goals for
radionuclides at CERCLA waste sites. However, a number of TBC values may form a strong
basis for development of remediation goals. Requirements and guidelines for the management
and control of radioactive materials have been developed by DOE and EPA. Certain states have
implemented regulatory programs for managing radioactive waste. Table 3-1 is a summary of
radiation protection standards that may be ARARs for the Tonawanda site. Additional
information on these requirements is presented below.

DOE is responsible for managing all nuclear materials at facilities under its jurisdiction
and is exempt from NRC licensing and regulatory requirements. DOE Order 5820.2A outlines
cleanup standards for radioactive waste at DOE sites and is generally consistent with the
standards developed for other sites by the Nuclear Regulatory Commission (NRC). It is,
therefore, not necessary to include the NRC regulations as "relevant and appropriate” criteria,
unless DOE Order 5820.2A does not clearly address a specific condition that might affect the
protection of human health and the environment (NRC 1993). DOE Orders for handling and
cleaning radioactive materials have not been formally promulgated so they are considered TBCs.
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Table 3-1. Radionuclide Soil Concentration Guidelines

Ra-226 5 pCi/g when averaged over the first 15 cm (6 in.)

Ra-228 of soil below the surface;

Th-230 15 pCi/g when averaged over 15-cm (6-in.) thick

Th-232 soil layer below the surface layer.*

U-238 A guideline value of 60 pCi/g for uranium has been
established for the Tonawanda site.

* 40 CFR 192.12, DOE Order 5400.5

* BNI1992a
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DOE orders are legally binding for DOE and all of its contractors and are enforceable under the
Price-Anderson Amendment Act of 1988, which amended the Atomic Energy Act.

State environmental standards are those promulgated by the state to protect environmental
quality and may be applicable or relevant and appropriate for evaluating remedial actions at
waste sites in that state. The availability of and numerical values for these standards vary widely
from state to state. If state standards are available, and if these differ from ARARs proposed
by EPA, EPA guidance specifies that the more stringent of the two standards be used (55 FR
8666).

According to EPA, a requirement may be determined to be relevant and appropriate if
the established health or environmental limit is based on an exposure scenario similar to the
potential exposure at a CERCLA site (55 FR 8666). EPA considers this the focal point for
determining if a requirement is relevant and appropriate.

Limited legislative guidance is available for establishing chemical-specific remediation
goals for contaminants in soils (EPA 1991a). Action levels for chemicals in soils have been
proposed by EPA as part of the Resource Conservation and Recovery Act (RCRA) Corrective
Action Program (55 FR 30798). These guidelines are risk-based limits to be used in determining
the need for corrective measure studies at RCRA solid waste management units. When formally
promulgated, these requirements may become ARARs for CERCLA remedial actions.
Currently, the RCRA action levels would not be considered ARARs for the Tonawanda site
under the CERCLA program. Guidelines for radionuclide residuals in soils and on surface
structures were presented in the RI report for the Tonawanda site. These values are based on
DOE Order 5400.5, noted previously, and on the FUSRAP Management Requirements and
Policies Manual (DOE 1992).

3.2.1.2 Location-Specific ARARs

Location-specific 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
ARARs for a given site. Appendix F includes a comprehensive listing of location-specific
requirements. As shown, however, most of these are not applicable or relevant and appropriate
for the Tonawanda site.

3.2.1.3 Action-Specific 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
ARARs are triggered by the selection of a particular remedial action and may invoke
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performance standards or technologies as limits on levels of contaminants in effluents or
residues.

Appendix F presents a comprehensive overview of potentially applicable action-specific
requirements. Requirements for the management of radionuclides and non-radiological
contaminants are considered. 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.

3.2.2 Derivation of Preliminary Remediation Goals

The requirement that a remedial alternative will meet chemical-specific ARARs does not
ensure that the proposed alternative is protective and, thereby, potensially acceptable. This can
be determined only by (1) evaluating the combined carcinogenic risk associated with the 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 ARARs do not exceed EPA toxicity benchmarks
for noncarcinogenic effects (i.e., reference doses or reference concentrations), and are
sufficiently protective when multiple chemicals are present; (3) determining whether
environmental effects (in addition to human health considerations) are adequately addressed by
the ARARs; and (4) evaluating whether the ARARs adequately cover all significant pathways
of human exposure identified in the BRA.

The establishment of remediation goals or target cleanup levels typically begins during
project scoping or concurrently with preliminary RI activities. Because these preliminary
remediation goals (PRGs) are first established before completion of the BRA, they are initially
equated with ARARs or other readily available environmental or health-based limits. As the
RI/FS progresses, the results of risk assessment and the subsequent identification of additional
ARARs modify the preliminary remediation goals. Ultimately, final remediation goals are
derived that ensure that remedial alternatives comply with ARARs and protect human health and
the environment. The final remediation goals are derived during the FS and are documented in

the ROD.

Based on the available EPA guidance, an outline may be developed of the general
approach to derive remediation goals (EPA 1991a):

¢ jdentify subject contaminants of concern;
e list all available ARARs;

¢ identify potential exposure pathways and receptors at risk;
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e develop exposure scenarios and characterize environmental concentrations/ activities
- at the points of exposure using available monitoring data and/or the results of
environmental fate modeling;

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

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

e if 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 BRA should
be used in deriving target cleanup levels. Chemical-specific remediation goals for contaminants
must afford overall protection to human health and the environment. Overall protection as
defined by EPA 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 Tonawanda Site

The RI conducted on the Tonawanda properties identified MED-related contamination
present in site soils, sediments, drain lines, bedrock, and isolated instances of surface water
contamination around the Ashland 2 property. The RI concluded that contamination found in
the bedrock at Linde, resulting from the injection of waste effluent into the groundwater, is
immobile (BNI 1993). Based on existing information, no exposure pathway exists concerning
this bedrock contamination. No impact on area groundwater has been identified; therefore, no
remedial action objectives were developed for Tonawanda groundwater or the bedrock.

The radiologic contamination found in the surface water between Seaway and Ashland 2
results from the mobilization of contaminated soils from the Ashland and Seaway properties.
Impacts to the area surface water are best remediated by preventing the future migration of
contaminated soils from the site into area surface water.

Remedial action objectives for the Tonawanda site were developed for contaminated soils
and sediments and for contaminated buildings. The objectives are designed to be specific for
media, contaminant type, and routes of exposure, but general enough to allow for a range of
treatment and containment alternatives to be developed. Media-based remedial action objectives
are discussed below.
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Preliminary remedial goals for the cleanup of radiologically and chemically contaminated
soils and sediments have been assumed to be the radionuclide soil concentration guidelines
(Table 3-1). The BRA for the Tonawanda site supports the proposition that cleanup to those
guidelines would also be protective of human health.

3.2.3.1 Remedial Action Objectives for Soils and Sediments

The soils at the Tonawanda site are contaminated with radionuclides and metals from the
processes formerly conducted at the Linde facility. The BRA identified these surface and
subsurface soils as posing a threat to human health and the environment because of the following
major MED-related COCs: Ra-226, U-238, Th-230, copper, lead, and vanadium. Additionally,
these contaminants could potentially migrate to other onsite media including groundwater,
surface water, river and stream sediments, and the sediments in various wetland areas.

Based on these conditions, the preliminary remedial action objectives for Tonawanda soils
are to:

e prevent or mitigate the release of COCs to the groundwater below the site by
leaching and into the surface water by surface runoff;

e reduce risks to human health associated with direct external exposure to, direct
contact with, and inhalation and incidental ingestion of radiological and chemical
contaminants in the surface and subsurface soils and sediments of the site; and

¢ reduce the volume, toxicity, or mobility of COCs in the soil.

Like the site soils discussed above, the sediments located in the area of the site are
contaminated from the activities formerly conducted at the Linde facility. The COCs for the
wetlands areas are the same as those identified in the soils of the site. Direct external exposure
to these contaminants is the dominant pathway that poses a risk to human health and the
environment. Like the contaminated soils, the sediments also pose the threat of continued
release of contamination to the groundwater and surface water at the site. Therefore, the
remedial action objectives for the sediments are to:

e prevent or mitigate the release of COCs to the groundwater below the site by
leaching and into the surface water network by surface runoff;

¢ reduce risks to human health associated with direct external exposure, to contact
with, and incidental ingestion of radiological and chemical contaminants in the
surface sediments of the wetland area; and

¢ reduce the volume, toxicity, or mobility of COCs in the sediment.
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Table 3-2 presents a summary of remedial action objectives for each potential exposure
route/scenario for soils and sediments.

3.2.3.2 Remedial Action Objectives for Radioactively Contaminated Buildings and Structures

The remedial action objectives developed for the radioactively contaminated buildings and
structures on the Linde property involve eliminating the potential for direct contact with
radioactive contaminants and preventing the contaminants from further migrating into the
environment via ambient air and/or ground surfaces. Health risk-based ARARs establish the
cleanup goals required for these contaminated buildings and structures. Table 3-3 presents a
summary of remedial action objectives for each potential exposure route/scenario for
radioactively contaminated buildings and structures.

3.3 GENERAL RESPONSE ACTIONS

General response actions were developed to satisfy the preliminary remedial action
objectives for radiologically and chemically contaminated soils, sediments, and buildings. Each
medium is discussed separately below.

For the purposes of this FS, the acceptable concentrations equal the PRGs established for
the site based on contaminant-specific ARARs. To develop cleanup goals for the radiologically
contaminated soils and sediments at the site, the soil concentration guidelines (Table 3-1) were
used.

3.3.1 General Response Actions for Soils

General response actions developed for soils are intended to mitigate, to the extent
possible, contaminant releases into the groundwater, surface water, and air, and to prevent direct
external exposure and direct contact with contaminants.

At the Tonawanda site, areas of contaminated soils have been identified on all four
properties. Analytical results show areas of soil contaminated with radionuclides associated with
the former use of the Linde property for MED/AEC activities. These radiologically
contaminated soils also have been found to contain other organic and inorganic contaminants.
As discussed in Section 2.3, some inorganic contaminants may have resulted from MED
activities and are likely still to be mixed with the MED-related radionuclide contaminated soils
and will therefore be removed or contained through the actions taken on the radiologically
contaminated soils.

The purpose of this FS is to develop and evaluate alternatives to remediate radiological
and chemically contaminated wastes generated during MED-related activities (to the extent to
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Table 3-2. Remedial Action Objectives for Soils and Sediments at the Tonawanda Site

Direct contact/ingestion of surface soil (human occupational). Prevent contact/ingestion of soil contaminants of concem above 10~ to 10 excess \
| Inhalation of particulates. cancer risk, 1.0 noncarcinogenic hazard index, and state criteria. l
| Direction radiation. '
Ingestion of drinking water potentially contaminated due to leaching of coastituents into Prevent ingestion of contaminants of concem above maximum contaminant levels, 10°
shallow groundwater and migration to deep aquifer. “ to 10 excess cancer risk, 1.0 non-carcinogenic hazard index, and state criteria.
Exposure of aquatic organisms due to leaching of contaminants into shallow groundwater and Prevent the transport of contaminants of concem in surface soils to the marsh and
migration to surface water, sediments, and bioaccumulation. tideflat waters in concentrations that would cause exceedance of surface water or
sediment ARARs.
Exposure of aquatic organisms due to erosion and transport of surface soil by runoff to surface Prevent the transport of contaminants of concem in surface soils to the marsh and
water, sediments, and bioaccumulation. tideflat waters in concentrations that would cause exceedance of surface water or
sediment ARARs.
w Direct contact or ingestion of surface/root zone soils by environmental species. Prevent risks to environmental receptors from soil sources containing concentrations
L of contaminants of concem that constitute an environmental hazard or exceed acute or
w chronic toxicity levels.

Exposure of aquatic organisms due to migration of groundwater to surface water and adsorption Prevent the migration of contaminants of concem from onsite sources to sediments
onto sediments. Exposure of aquatic organisms due to erosion of surface soil and deposition in which would result in concentrations that constitute an environmental hazard and/or
receiving waters and bioaccumulation. would cause exceedance of sediment quality ARARs.

v p—
— ———

F

MCL = maximum concentration limit (for drinking water).
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Table 3-3. Remedial Action Objectives for Radioactively Contaminated Buildings and Structures
at the Tonawanda Site

i Direct external exposure - the dominant pathway. Inhalation of
i particulate contaminants in ambient air (onsitc human occupational).

Prevent exposures inhalation of contaminants of concern above TLVs",
PELs®, 10 to 10 excess cancer risk, 1.0 noncarcinogenic hazard index,
and state criteria.

Inhalation of particulate contaminants in ambient air (offsitc human Prevent inhalation of contaminants of concer above 10 to
residential). 10¢ excess cancer risk, 1.0 noncarcinogenic hazard index, state criteria.
Inhalation of particulate and contaminants in ambicnt air by Prevent risks to environmental receptors from inhalation of air containing
environmental species. concentrations of contaminants of concern that constitute an environmental
hazard or exceed acute or chronic toxicity levels or chemical-specific
ARARs,
= e ———
w *TLV = threshold limit value (American Conference of Govemmental Industrial Hygieaists).
': *PEL = permissible exposure limit (Occupational Safety and Health Administration).
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-

which DOE is responsible) at the Tonawanda sitex Therefore, for the purpose of this study, only

- soils contaminated with radionuclides above background concentrations and exceeding DOE

cleanup guidelines (and the commingled non-radiological contaminants) have been addressed.
The RI and characterization studies of the four Tonawanda properties have further indicated that
with the exception of one sample at Ashland 1 (of 12 first round samples obtained from Ashland
1 soil), the soils found to contain radionuclide contaminants in addition to other organic and
inorganic contaminants do not exhibit RCRA characteristics of toxicity as determined by Toxicity
Characteristic Leaching Procedure analysis (BNI 1993). Later sampling in the same area of
Ashland 1 failed to detect any soils failing TCLP tests for metals. However, due to the
existence of potentially hazardous constituents at all properties, additional RCRA testing will be
required during remediation. If during the removal activities, waste testing finds pockets of
RCRA hazardous waste, alternate disposal procedures will be instituted to dispose of the mixed
waste at a RCRA permitted hazardous waste facility. For the purposes of this report, it has been
assumed that the waste generated during remediation will not be hazardous under RCRA
definition.

Containment and excavation actions to remediate the contaminated soils were evaluated
for potential application at the Tonawanda properties. In addition, treatment options were
considered for in situ, onsite, and offsite actions. Disposal was a major consideration for each
excavation and response action. Institutional controls were also considered as a response action
for soils. A no-action scenario was also considered that included environmental monitoring.

3.3.2 General Response Actions for Sediments

General response actions developed for contaminated sediments in wetland areas of the
site and in sumps and drain lines on the Linde property are similar to those considered for the
site soils. Actions considered for the contaminated sediments existing within drainage channels
and in Rattlesnake Creek include revegetation, grading, erosion control measures, and temporary
diversion of surface water to access and remove contaminated sediments, and protection of the
surface water by preventing the release of contaminants. Activities related to the closure of
wetland areas will, however, differ due to the need to restore the areas to wetland conditions.

3.3.3 General Response Actions for Buildings and Structures

The general response actions applicable to remediating buildings and structures at the
Linde site are primarily to mitigate the release of radioactive contaminants in order to prevent
exposures to humans and the environment (See Table 3-3). Containment and decontamination
actions were identified as potential applications at the Linde site. Also, removal actions in
conjunction with treatment and ultimate disposal were considered. A no-action response was
evaluated as well as other alternatives including institutional controls.
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3.3.4 Summary of General Response Actions per Medium

To properly evaluate the various technologies and remedial options available, media of
concern that have similar physical characteristics, such as soils and sediments, are grouped
together. During earth intrusion and/or building decontamination/demolition activities, fugitive
emissions would be minimized via water and foam applications. Appropriate air pollution
control equipment would be required as part of any response action that may have the potential
to emit pollutants. Air monitoring would be required as part of any health and safety plan.
Therefore, concerns relating to air impacts are addressed as part of the response actions
developed for soil and sediments, and buildings and structures.

The media of concern and their respective general response actions are as follows:

Soils and Sediments Buildings and Structures
No Action No Action

Institutional Controls Institutional Controls
Surface Water Controls Containment
Containment Decontamination
Removal Removal

Treatment Treatment

Disposal Disposal

3.4 IDENTIFICATION OF REMEDIAL ACTION TECHNOLOGIES AND OPTIONS
FOR SOILS AND SEDIMENTS

For each of the response actions identified in Section 3.3, the universe of remedial
options was reviewed for those applicable to the soil and sediment contamination and site
conditions at the Tonawanda site. This preliminary review establishes the overall set of remedial
action technology process options and eliminates those that cannot realistically be applied to the
site. Technologies considered to be too difficult to implement at the site, that would not be
effective in a reasonable amount of time, that are not applicable to the contaminants of concern,
or that were determined to be unreliable were eliminated from further consideration. Table 34
presents the results of this review.

3.4.1 No Action for Soils and Sediments
Under the no-action alternative, no remedial action would be implemented and the present

status of the sites would continue unmitigated. This response action will be retained throughout
the FS evaluation, as it represents the current site practices of routine environmental monitoring
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Table 3-4. Review of Remedial Options for Soils and Sediments at the Tonawanda Site

1. No Action None
Includes Continued Environmental Monitoring No action taken to reduce risk. May include an Required for consideration by Retained
environmental monitoring program. NCP* and NEPA®.
2. Institutional Site Security
Controls
Fencing/Signs Restrict access with fences; post waming signs. Easily implementable. Retained
Land Use Controls
Deed Restrictions Initiate deed restrictions and/or notices to constrain Implementable, but may require Retained
Decd Notices future use of the site. Could also include purchase buying of property.
of land and casements as necessary to implement
remedial actions.
Site Maintenance
Mowing Activities to ensure adequate vegetative cover is Easily implementable. Retained
Vegetative Cover Repair maintained.
Environmental Monitoring
Monitoring of Media Periodic sampling to identify increasing or Implementable at all locations. Retained

decreasing risks.
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Revegetation

Grasses, Legumes, Shrubs, Trees

Grading

Scarification and Contour Furrowing

Erosion Control

Silt Fence and Hay Bales
Diversion_Systems

Dikes and Berms

Table 3-4. (continued)

Planting of trees, grass, and shrubs to stabilize the
surface and reduce crosion by wind and water.
Also, contributes to development of fertile soils and
better site appearance.

Use procedures to reshape the land surface in order
to manage surface runoff, infiltration, and ecrosion.

Erosion control devices are placed at edge of work
arcas to control sediment runoff.

Well compacted earthen ridges or ledges
constructed immediately upslope from or along the
perimeter of contaminated arcas.

Can be compatible with a cap
or soil cover. Can be applicable
at all sites except developed
areas at Linde. Should be used
with most alternatives.

Can be implemented at certain
locations along Rattlesnake
Creck to prevent flooding water
from transporting contaminated
sediments from creck bed.

Easily implementable. Effective
in protecting wetlands and
streams.

Not applicable for large
amounts of surface water flow;
provides only short-term
protection. Would not be
applicable at locations along
creek downstream from the sites
where the surface water flows

are large.

Retained
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Table 3-4. (continued)

3. Surface Water Levees and Floodwalls Earthen embankments that function as flood Contain only floodwater; not Eliminated
\ Controls protection structure in areas subject to flooding. applicable to flooding from
[ (Continued) Floodwalls perform similar functions, but are storm runoff. Not considered to
} constructed of concrete. be required at Rattlesnake Creek
j and drainage ditches.
l Encase in Pipeflow Divert surface water flow through pipes in stream Not applicable for large surface Eliminated
bed; prevent further contamination of sediments. water flows.
4. Containment Coapping A cap would reduce direct
contact exposure to
contaminated soils and reduce
leachate production.
Implementable.
Clay
Place compeacted clay with soil over contaminated Potentially applicable. Retained
media.
Asphalt Application of a layer of asphalt over areas of Potentially applicable. Retained
contamination.
Concrete Installation of concrete slabs over contaminated Potentially applicable. Retained
arcas.
Synthetic Membrane Liners Installation of a liner over areas of contamination. Potentially applicable. Retain¢d
Multi-layered Cap Different layers of different media over areas of Potentially applicable. Retained
contamination.
Soil Cover
Topsoil and Vegetative Layer Place topsoil and vegetative layer over areas of Would reduce contact with Retained

contamination.

contaminated soils/sediments.
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Excavation

Complete
Partial

Table 3-4. (continued)

Physical removal of contaminated soil/sediment (by
bulldozer, backhoe, front-end loader, scrapers,
dragline, or clamshell bucket).

Implementable; however,
considerations should be given
to address impacts that could
result to human health and
environment.

Retained

Volume Reduction Processes

Soil Washing

Organic Solvent Extraction

Volume reduction processes can be accomplished
by physical or chemical methods. Chemical
extraction techniques use chemicals to extract the
contaminants from soils. Physical separation
techniques are mechanical methods for scparating
mixtures of soils to obtain a concentrated form of
the desired fraction. Other ancillary treatment
technologics may be required to support
containment, treatment, or disposal actions.

Contaminants extracted from soil using water,
surfactants, acids, or bases. Detoxified soil is
returned to site or disposed of offsite. Concentrated
wastewater requires additional treatment.

Contaminants extracted from soil using organic
solvents. Detoxified soil is retumed to site or
disposed of offsitc. Concentrated wastewater
requires additional treatment for chemicals and
soluble radionuclides.

Considering the nature of
contamination in the soils and
the presence of clay in the soils
reducing the required
permeability, in situ treatment
was not considered applicable.
Treatment after excavation is
still potentially applicable. Any
treatment extract may result in
the consideration of mixed
wastes for further treatment
and/or disposal.

Effective for treatment of
uranium, radium, and thorium.
Volatile and nonvolatile metals
can be treated as well.
However, clay and silt are not
cconomically treated and
wastewater may require
additional treatment.

Effective for treatment of
radionuclides (principally
uranium and radium), and
volatile and nonvolatile metals.
However, interference results
from fine solids and large
volumes of hazardous
constituents generated.

Eliminated

Eliminated
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6. Treatment
(Continued)

Volume Reduction Processes (Continued)

Screening

Classification

Flotation

Gravity separation

Brickmaking

Immobilization Proces:

Vitrification

Table 3-4. (continued)

Mechanical separation of particles is based on size.

Scparation of particles occurs according to their
settling rate in a fluid, usually water.

Used for scparation of particles in the size range of
0.1 to 0.01 mm.

Separation of particles occurs due to difference in
material density. Separation is also influenced by
particle size, shape, and weight.

Soils and contaminants arc formed and compressed
into bricks using conventional brickmaking
technology.

High temperature is used to reduce organic
compounds to carbon monoxide, hydrogen, and
carbon. Radionuclides and inorganic compounds
become entrained in glass and siliccous metals.

Screens are subject to plugging

which could decrease efficiency.

Potentially applicable. Soils
with high clay content sandy
soil with humus material are
very difficult to process.

Potentially applicable. A
suitable additive should usually
be added to make flotation
effective.

Potentially applicable. One
drawback of gravity
concentration equipment is its
low handling capacity. Clean
water is also required.

Potentially applicable for
volume reduction. Additional
costs may be warranted if
disposal space is limited and
costs are expensive.

Potential effectiveness for
radioactive contaminants and
nonvolatile metals compounds.

Retained

Retained

Retained

Retained

Retained

Retained
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Table 3-4. (continued)

6. Treatment - Solidification Immobilizes contaminants by adding a solidifying Demonstrated cffectiveness for Retained i
(Continued) agent (c.g., polymer, cement, fly ash, lime) to treatment of radionuclides, and !
excavated soils; mixed and cured to form a solid volatile and nonvolatile metals.

low-permeability matrix.

Biological Process ' |
; Biodegration Bio-oxidation of organic matter by cultured micro- Not effective for radiologically Eliminated
‘ organisms, contaminated soils and
; Thermal Processes sediments.
Rotary Kiln Uses high temperature oxidation to degrade organic Not effective for destruction of Eliminated
; + Fluidized Bed contaminants. radiologic compounds.

(4483
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Table 3-4. (continued)

£T-€

7. Storage/Disposal

Disposal of contaminated soils can be
accomplished onsite or offsite. Prior to disposal,
interim storage may be required. Storage can be
onsite in covered piles or indoors in a properly
designed building. Offsite storage can be at a
federally-managed facility. Material will have to
be appropriately containerized (where applicable)
and transported via trucks or rail.

Onsite Disposal
Designed Land Encapsulation

Offsite Disposal

Offsite Disposal at Dedicated DOE-FUSRAP
Facility within the State of New York

Existing DOE Facility

Offsite Disposal at Commercially Licensed
Facility

Land Spreading

Excavated soils are redeposited onsite at a location
that has been provided with complete barrier
protection.

Disposal would occur in a designed land
encapsulation cell for all New York State FUSRAP
waste.

Disposal occurs at an existing DOE-managed
facility with the capacity to accept wastes.

Excavated soils are redeposited offsite at a location
that has been provided with complete barrier
protection (natural and/or geotextile fabric liners
and impermeable materials).

Low-level contaminated waste is excaveted,
transported, and spread on unused land ensuring
that radioactivity levels approach the natural
background level.

May be difficult to implement
because of public opposition.

Locating a site will require
RUFS-EIS. Potentially
applicable.

Potentially applicable.

An appropriate location offsite
may be difficult to identify.

Locating a site will require
RUFS-EIS. Potentially
applicable. Land spreading
would contribute to a nonpoint
source pollution problem
generated by native soils.

Retained

Eliminated
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Table 3-4. (continued)

“
] 7. Storage/Disposal - Offsite Disposal at a Nationally Dedicated Disposal would occur in a designed land Locating a site will require Retained.

! (Continued) DOE-FUSRAP Facility at an cast coast encapsulation cell for all FUSRAP wastes. RUFS-EIS. Potentially }

| location applicable. |

1 Offsite Disposal at a Nationally Dedicated Disposal would occur in a designed land Locating a site will require Retained. i

“ DOE-FUSRAP Facility at a west coast location | encapsulation cell for all FUSRAP wastes. RI/FS-EIS. Potentially ‘

\ applicable. |

|

| - Engincered Geologic Repository Geologic repositories are used to provide secure and | Use of geologic repositories Eliminated §

“ remote containment for contaminated wastes. would involve the cost of \

1 reconstruction and may pose .

safety hazards. ‘

Ocean Disposal Dumping of materials with trace quantities of Not applicable. Contaminants Eliminated ‘

g contaminants. higher than trace. |

! i

w : Beneficial Reuse Contaminated soils are utilized as fill under hard Selection of a sitc may require Retained i

o j surface public roads or airport runways. BRA/RUFS-EIS. ‘\

- |

1 - Permitted/Licensed Treatment and Disposal Transportation of contaminated soils to offsite Not applicable because an Eliminated ||

Facility treatment/disposal facility. '} appropriate treatment/disposal i

facility does not exist for the ‘

contaminants of concern. \

!

* NCP = National Contingency Plan.
*NEPA = National Environmental Policy Act.
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to detect further releases to the environment. It also serves as a baseline option for the
CERCLA and NEPA evaluation process.

3.4.2 Institutional Controls for Soils and Sediments

The available institutional controls (fencing and posting of signs at the site, deed
restrictions, site maintenance, and continued monitoring), as described in Table 3-4, can
reasonably be implemented at the Tonawanda site. Technologies in this category can reduce
exposure to the contamination but do not reduce the volume, mobility, or toxicity of the
identified hazards. Environmental monitoring is usually a component of institutional control to
determine migration and attenuation of contaminants at the site. The effectiveness of these
actions remains to be determined, as such controls are highly dependent on the general public’s
willingness to comply with the legal restrictions. At properties not owned by DOE, deed
restrictions and onsite security may be difficult to implement. Implementation of deed
restrictions and onsite security may require that DOE buy property to ensure that these
restrictions are adhered to for the sole purpose of minimizing contaminant exposures to the
public health and the environment. Implementation of institutional controls with the assistance
of state and local agencies are being conducted at other CERCLA sites.

3.4.3 Surface Water Controls for Soils and Sediments

A surface water control system would consist of stabilizing the stream bank to prevent
erosion of stream sediments and/or diverting the surface water stream from the contaminated
areas to access and remove contaminated sediments. At Rattlesnake Creek and other drainage
ditches, stream banks can be stabilized through revegetation (e.g., grasses, legumes, shrubs, and
trees) and grading (i.e., scarification and contour furrowing). Installation of erosion control
devices such as silt fence and hay bales at the perimeter of the work areas is a cost effective
means to minimize sediment runoff into wetlands and streams. Diversion can be implemented
with dikes and berms, levees, flood walls, and pipe encasement. Implementing a diversion
system in the creek would be an interim measure until dredging of contaminated sediments could
be completed. Use of dikes and berms was retained as a cost effective technology in order to
divert surface water flows away from the contaminated areas. Levees and flood walls are
principally constructed as flood protection structures in areas subject to flooding. Levees and
flood walls were screened out because of their limited applicability. Piping surface water flow
is not applicable at the site. Creek flow is generally low or nonexistent near the sites, and the
potential for redeposition of sediments due to stream flow is minimal. In addition, providing
pipe flow is much more expensive than other options. v

3.4.4 Containment for Soils and Sediments

Containment actions include technologies that involve little or no treatment but that
protect human health and the environment by physically preventing contact with contamination.
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Containment response actions reduce or eliminate contaminant migration and exposure routes
by way of physical barriers. Engineered caps and soil covers, presented in Table 34, can be
“used to cover the contaminated soils and sediments at appropriate locations at the site to prevent
the public from coming into direct contact with the waste. Barrier materials can be either
natural low-permeability soils (e.g., clay), asphalt, concrete, synthetic membrane liners, or a
multi-layered cap. The disadvantage of capping is that it does nothing to eliminate the source
of radioactivity from the areas of concern; it simply impedes release by shielding and trapping.
A soil cover (topsoil and vegetative layer) would primarily reduce exposures but would not
eliminate the potential for migration.

3.4.5 Removal of Soils and Sediments

For soils and sediments, removal of contamination from areas of concern would involve
complete or parsial excavation and removal through physical means (i.e., using a bulldozer,
backhoe, front-end loader, scrapers, dragline, or clamshell bucket). These response actions do
not involve treatment but may be combined with treatment and/or disposal methods in
developing remedial alternatives.

3.4.6 Treatment of Soils and Sediments

Treatment options include technologies that specifically reduce the toxicity, mobility,
and/or volume of contaminants by chemical, physical, biological, or thermal processes.
CERCLA, as amended, favors treatment processes that reduce contaminant mobility, toxicity,
or volume, unless site conditions limit their feasibility. It should be noted that radioactive
contaminants are not destroyed by treatment technologies. The volume of contaminated material
may be reduced, but the concentration of contaminants will be much higher in the reduced
volume. Therefore, some type of containment and/or disposal will be a required element of the
final remedy. Treatment options considered will reduce the volume of wastes to be disposed,
or will immobilize the contaminants for ultimate disposal. In the subsequent discussions of
treatment options, current data on treatment feasibility are addressed. Treatment options are
currently being evaluated for all FUSRAP residuals; feasible technologies may be identified for
cost-effective volume reduction. Such technologies would be utilized for the Tonawanda
residuals, if appropriate.

Volume-reduction technologies identified in Table 34 include chemical processes such

as soil washing and organic solvent extraction. Physical volume reduction processes consist of -

screening, classification, flotation, gravity separation, and brickmaking. Immobilization
technologies are either physical processes such as vitrification or chemical processes such as
solidification.

Biological techniques are used mainly for organically contaminated media and do not
pertain to the radioactivity contaminated waste materials at the Tonawanda site.
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Thermal technologies involve destroying or incinerating waste materials with a rotary kiln
or fluidized bed equipment. Generally, the incineration technologies are used extensively for
destruction of organic compounds. Incineration is not an effective treatment for the
contaminants at the Tonawanda site. A reduction in waste volume would occur, but additional
waste streams such as ash, wastewater, and gaseous waste would be generated that would require
additional treatment and/or disposal.

The treatment options for soils and sediments identified in Table 3-4 are capable of being
implemented in three basic methods: in situ treatment, onsite treatment, and offsite treatment.
These treatment methods are described below and the options have been initially screened within
each treatment method as it relates to the implementability and effectiveness of the technology
and the COCs.

3.4.6.1 In Situ Treatment

In situ treatment allows the contaminants which exist in the various media to be addressed
in place. In situ treatment is preferable when removal is not feasible and when in situ
permeabilities promote easy dispersion of treatment reagents. The advantages of in situ
treatment are that it:

® does not require handling the media and thus reduces the risk of exposure,
* minimizes disposal of waste materials, and
¢ results in minimal disturbance to the existing site.

For the in situ treatment option, in situ chemical extraction methods such as organic
solvent extraction and both immobilization technologies known as solidification and vitrification
can be considered.

Some form of in situ chemical extraction (e.g. soil washing or organic solvent extraction)
could be attempted by injecting a surfactant into the ground through injection wells. Recovery
wells would then have to be installed to withdraw the solution and treat it further to remove the
radioactive contaminants. In situ solution mining has been used by industrial uranium extraction
and processing companies in the western United States for high-radioactivity-level processing.
The technology has principally been used in sandy soils found in the western United States.
Contamination of the perched groundwater and the shallow semi-confined aquifers discussed in
Section 2 could occur because of the large volume of waste products generated resulting from
the injection of surfactants and the inherent difficulty in controlling the treatment process.
Extensive site testing and evaluation (i.e., pilot testing) would have to be conducted to determine
if this technology would be effective for the low activity soils. According to the boring logs
from the RI, the uppermost soil unit at the Tonawanda site is a glacial till that ranges in
thickness from 6 to 12 m (20 to 40 ft). Since the COC exist primarily in the glacial till,
dispersion of surfactants through injection wells would not be effective due to the low
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permeability associated with the glacial till. Because of the uncertainty regarding the
effectiveness of the technology on the site soils, and because of possible negative environmental
impacts such as a release of more mobile forms of contamination into the aquifer, this
technology has been eliminated from further consideration.

In situ solidification can be achieved by injecting a solidifying agent into the contaminated
material. If the process is successful, the contaminated material will be bound together within
a solidified matrix. Application of in situ solidification would require extensive and detailed
testing on a bench and pilot scale. It may be difficult to ensure that solidification has been
effective on the complete soil mass. Because the method is being conducted in situ, only
centralized areas of contamination can be treated; scattered pockets of contamination may have
to be addressed by some other method. The treated area and the large surrounding area of
buffer zone would have to be purchased and fenced off. The area would not be appropriate for
future use because of the continued existence of solidified contaminants onsite. Because of the
uncertain implementability and effectiveness regarding dispersion of solidifying agents into a low
permeability soil and the significant negative impacts of the technology, in situ solidification will
not be considered further.

In situ vitrification can be used to convert radioactively contaminated soils into a stable,
glass-like solid mass. This is accomplished by setting up electrodes within the boundary of the
contaminated soils and passing electrical current through the electrodes. The soils within the
boundary are heated to their melting temperatures and solidify to a glassy mass upon cooling.
There are several drawbacks to in situ vitrification. The very high temperatures required for
the process destroy any life forms in the soils not only within the vitrification boundary but in
a large area outside the boundary. It would also be difficult to ensure that all wastes within the
in situ matrix have been vitrified. Conducting the process in situ would mean that only
centralized areas of contamination could be vitrified; scattered hot spots of contamination could
not be treated. Implementation of in situ vitrification would be impractical because of the
dispersed and heterogenous nature of affected media at the Tonawanda site. The metal
precipitates at Linde and metal concentrations at the other Tonawanda properties above U.S.
background concentrations could result in shorting of the electrodes. The vitrified mass,
although immobilized, would remain radioactive, which would require continued monitoring,
and future use of the site would be prohibited. Because of its uncertain effectiveness and
significant negative environmental impacts, the in situ vitrification option will not be considered
further.

Physical volume reduction processes such as screening, classification, flotation, gravity
separation, and brickmaking are not applicable technologies for in situ treatment.

3.4.6.2 Onsite Treatment
The onsite treatment response allows for contaminants which exist in the various media

to be treated in above-ground units within the site boundaries. It first requires removal of the
contaminated media.
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Onsite treatment has several advantages over in situ treatment:

e Itallows treatment of contaminated material in above-ground units where the process
environment can be controlled to provide greater reliability and effectiveness than in
situ applications for any given treatment process.

¢ The treatment technology for above-ground processes is more advanced than for in
situ treatments.

¢ The advantages of consolidating the material to be treated and the ability to mix or
otherwise handle it greatly increase the cost effectiveness of most treatment processes
over in situ applications.

Several ex situ physical process options were screened for technical implementability,
including soil washing, organic solvent extraction, solids/particle separation (screening,
classification, flotation, and gravity separation), brickmaking, vitrification, and solidification.

Soil washing can be used to mechanically and/or chemically scrub soils to remove
contaminants. This technique can remove contaminants by dissolving them in a solution or by
separating the contaminants through particle-size distribution. Soil washing techniques generally
are used for removal of heavy metal and organic contaminants. Soil washing can be used alone
or in combination with other treatment options. This method could reduce the volume of
contaminated soils, but concentrates those contaminants of concern when used as a pretreatment
response. Contaminated coarse sand and gravel soils have effectively been treated by soil
washing for a wide range of organic, inorganic, and radioactive contaminants. Soils containing
a large amount of clay 4nd silt typically are not effectively treated by soil washing because
radionuclides tend to adhere to fine-grained particles. The Tonawanda site soil types are
primarily fine-grained. At best, the effectiveness of soil washing is related to the ratio of fine-
grain to coarse-grain soils ratio. The volume reduction realized is directly proportional to the
amount of coarse-grained material removed from the waste stream.

Chemical extraction processes can be employed in which the waste soils are mounded
onto an impermeable pad and the extracting chemical allowed to percolate through the solid
matrix. The leachate is collected for further processing. In more complex processes, better
control is achieved of operating parameters such as temperature and residence time, and a
sequence of operating steps is employed. The main disadvantage of chemical extraction
processes is the increased operating and capital costs due to expensive reagents, higher operating
temperatures, and the potential for equipment corrosion. The extraction processes to remove
radionuclides have been demonstrated for the tailings and refuse piles from uranium processes
with the goal of cost-effectively reclaiming the radionuclides for resale. In addition, the
resulting extract is highly toxic and could create a waste stream more harmful than the original
waste mixture.
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Although volume reduction technologies utilizing chemical processes have been
extensively used in extracting uranium from mineral ores (which are high-activity materials),
their use in cleaning contaminated soils to acceptable limits has been limited to laboratory and
pilot plant testing (EPA 1988b). Soils at the Tonawanda site have low radionuclide activity and
would require longer residence times, resulting in larger volumes of more dilute hazardous
solutions. The applicability of these technologies for the fine-grained soils at the Tonawanda
site would have to be determined through extensive laboratory and pilot-scale testing. The
volume reduction for the radioactivity contaminated materials would be proportional to the
amount of coarse-grained soil present in the waste which based upon the boring logs in the RI
is minimal. Locating a site for this treatment process would require extensive permits and other
regulatory controls. At this time, volume reduction technologies utilizing chemical processes
have, therefore, been screened out due to the potential of generating large volumes of hazardous
solutions, limited effectiveness of treating low activity soils, and the inability to effectively
reduce the volume of contaminants due to the fine-grained nature of the waste.

Solids separation techniques can be used to separate solids by physical processes such as
mechanical screening, classification, flotation, and gravity separation. This technology has been
used to extract radionuclides from ores. Generally, this option has been used as pretreatment
for a primary treatment process. The success of implementation of solids separation techniques
varies with soil/radionuclide particle-size distributions. A treatability study is being conducted
to determine if there is a relationship between radionuclide concentrations and particle-size
distribution for the Maywood FUSRAP site in New Jersey. Solids/particle separation involves
the separation of contaminated material to concentrate the contaminants of concern; contaminants
associated with a specific particle size can be mechanically separated out of the soil media.
Chemicals may be added in small amounts to adjust pH and to improve efficiency of the process.
This process option is potentially applicable and has been retained for further consideration.

The application of brickmaking for volume reduction in environmental restoration is
relatively new. The proven conventional brickmaking technology to be used on contaminated
soil could potentially reduce disposal volume and, therefore, reduce disposal costs. Brickmaking
technology was proposed by the Mound facility in Miamisburg, Ohio, to compact and package
contaminated soil. Mound has been evaluating soil for its brickinaking properties with the help
of a U.S. brickmaking equipment manufacturer. The brickmaking process extrudes the soil into
rectangular blocks that can be cut into any desired length. A disposal volume reduction of 23 %
was proposed for the contaminated soil (DOE 1992). This process could be used at the
Tonawanda site to further reduce the volume of concentrated residuals in a combination of
treatment steps or as a single treatment option for reduction of contaminated soil volume, if
disposal site capacity becomes a concern. '

Vitrification involves the immobilization of inorganic constituents in waste by dissolving
the waste into a glasslike matrix. Vitrification is a high-temperature process [conducted at
1100-1400°C (2012-2552 °F)]; therefore, small quantities of inorganics may be volatilized during
the process. Afterburners may be required on the exhaust stream to convert the partially burned
organics to carbon dioxide. In vitrification, glassmaking constituents and waste are blended and
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then fed into a glassmaking furnace. In the high-temperature furnace, the waste materials are
dissolved or suspended in the molten glass. Upon cooling, a solid mass forms that contains the
dissolved or suspended waste. The waste soil would require a drying pretreatment step to reduce
the moisture content below 5% free moisture level.

After vitrification, the waste constituents are unavailable for reaction due to their
chemical bonding and entrapment within the glass matrix. Vitrification has also been shown to
reduce the gamma dose rate for gamma-emitting radionuclides due to the increase in density of
the vitrified matrix. In addition, both alpha and beta emitters are sealed in the glass matrix
formed during the vitrification process (EPA 1991b). Ex situ vitrification has been determined
to be potentially applicable.

Solidification techniques, also known as stabilization or fixation, apply to solid, liquid,
or sludge waste. Solidification techniques can reduce the mobility of contaminants and thereby
reduce potential hazards to human health and the environment. Solidification combines a
formulated reagent with the waste to create a solidified matrix. Stabilization technologies can
be categorized by the primary stabilizing agent used (i.e., thermoplastic-based or organic-
polymer-based). Stabilization has been used effectively to stabilize soils contaminated with
inorganic waste streams.

Solidification of excavated soil employs various cement- and silicate-based mixtures to
act as physical solidifying agents. Solidification may significantly increase the volume of waste
for disposal. The resulting solids resist leaching, thereby minimizing the migration of
contaminants to groundwater. Therefore, this process option is potentially applicable.

3.4.6.3 Offsite Treatment

This response involves completely removing the contaminated media from the site and
treating it at a full-scale, fixed offsite facility. Offsite treatment involves removal of the
contaminated soils and sediments, possible pretreatment, containerization, and transportation to
an offsite facility. All permits required for transportation of the waste must be obtained.

There are no known operational DOE or commercial offsite facilities which can receive
and treat wastes from the Tonawanda site. Siting of any offsite facility requires extensive pilot
tests and design and permitting procedures. A multitude of emergency treatment technologies
are being developed and tested at various DOE and commercial pilot plant treatment facilities.
Therefore, the offsite treatment option would not be considered further until a full-scale
treatment facility is developed, permitted, and constructed, which is appropriate for the treatment
of the Tonawanda wastes.

3.4.7 Disposal of Soils and Sediments

Onsite disposal enables the contaminants which exist in the various media to be handled
onsite without any offsite transportation requirements; therefore, it is preferred over offsite
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disposal whenever feasible and protective. Disposal could occur in an encapsulated cell that
would be built onsite with complete barrier protection consisting of natural low-permeability
soils.

Offsite disposal involves completely removing the contaminants which exist in the various
media and disposing it offsite. For the Tonawanda soils and sediments, these actions could
involve containerization (where applicable) and transportation before ultimate disposal of the
soils and sediments. All necessary permits for transportation and disposal of the waste would
have to be obtained. This response is preferable when onsite disposal is not feasible due to
technical constraints.

Transportation options include truck, barge, or rail. Transportation of the radionuclide-
contaminated soils and sediments from the Tonawanda site would require compliance with
regulations controlling the transport of radioactive materials. Waste soils would have to be
containerized appropriately (where applicable) to provide required shielding and to comply with
applicable packaging requirements. Appropriate containers include 55-gal drums, steel boxes,
or wooden crates. Bulk transportation would also be considered where appropriate. .

Of the offsite disposal options, land spreading, disposal in engineered geologic
repositories, ocean disposal, and disposal at a permitted licensed treatment and disposal facility
would not be considered further. Offsite disposal at a new specially-designed facility at a
location within New York, a new specially-designed facility on DOE property (in either the
eastern or western U.S.), an existing federal facility, or an existing commercially-licensed
facility, as well as beneficial reuse, would be considered further.

The land-spreading disposal option has not been demonstrated as a viable option at other
contaminated sites. The types of materials that could be accepted would probably fall within a
very narrow range of physical and chemical characteristics, such that only a small portion of the
soils from the sites could be disposed of and removed. Potential problems associated with
emission of respirable particles containing low radionuclide activity levels exist. Land spreading
allows for uncontrolled contact with the atmosphere and, therefore, does not fully protect human
health and the environment. This option is inconsistent with DOE Orders. In addition, land
spreading could contribute to nonpoint source pollution problems generated by native soil. Land
spreading, therefore, would not be considered further.

Disposal of the contaminated soils in engineered geologic repositories is another option.
Geologic repositories are typically considered for high-activity wastes and may not be
appropriate for the Tonawanda site low-activity soils. The use of geologic repositories would
involve the cost of reconstruction and possible consequent safety hazards. Due to these
concerns, engineered geologic repositories would be expected to be the most expensive of the
disposal options. Disposal in geologic repositories is, therefore, not warranted for the low-
activity soils at the site and will not be considered further.
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The disposal of materials in the ocean is regulated under 40 CFR 220 through 225 and
227 through 229. Dumping is controlled via a permit system. Dumping of materials with trace
quantities of radionuclides is authorized by 227.6(b) if the material will not cause significant
undesirable effects as tested according to 227.6(c). Although FUSRAP wastes should easily pass
any immediate hazard test criteria, the radionuclides are probably present in more than "trace"
quantities, eliminating the ocean disposal option. In any event, radioactive materials must be
contained as per 40 CFR 227.11 to prevent their direct dispersion or dilution in ocean waters.
According to 40 CFR 227.11(b)(1), materials must decay to environmentally innocuous materials
within the life expectancy of the container and/or the matrix. This requirement precludes the
disposal of materials with long half-lives. Therefore, ocean disposal will not be considered
further.

A new disposal facility designed and constructed at an offsite location could be used for
waste disposal. Such a location could either be in the State of New York or on existing federal
land, or federally purchased land, in either the eastern or western portion of the U.S. The
requirements of such a facility would be similar to those of an onsite land encapsulation cell.
Potential problems associated with this option would include difficulties in locating a site for the
cell. Political and social issues and regulatory requirements enforced by the State of New York
or other states may contribute to the difficulty in implementing this option. Because this option
of a new disposal facility could reduce potential exposure and minimize the migration of
contaminants, it will be considered further.

There is no DOE facility in the general area that could be used for disposal. A
permanent facility is located in Niagara Falls, but cannot accept additional waste for disposal.
DOE radioactive waste facilities that accept offsite wastes outside the Tonawanda region include
the Hanford Reservation facility in Hanford, Washington and the Nevada Test Site. All these
facilities will be considered further as disposal options.

Several privately-owned commercial facilities that may provide disposal capacity for
FUSRAP waste include the Envirocare facility in Utah; the United States Ecology operates a site
near Richland, Washington; the Chem Nuclear Systems facility near Barnwell, South Carolina;
the American Nuclear Corporation—-owned facility in the Gas Hills District of Wyoming; and the
Texcorp Industrial-owned facility in Del Rio, Texas. In addition, United States Ecology has
filed license applications for two new low-level waste (LLW) facilities in Ward Valley,
California and Butte, Nebraska, to serve the Southwestern and the Central Interstate Compacts,
respectively. Chem Nuclear Systems presently has filed a license application for an LLW
facility near Martinsville, Illinois for the Central Midwest Compact. Use of any of these
facilities for Tonawanda would depend upon them obtaining the appropriate license(s) for the
Tonawanda material.

Beneficial reuse involves excavating the contaminated soil and using it in a constructive
manner, such as industrial fill material during construction of roads, highways, airports, and
landfill cover. For beneficial reuse in roadbed applications, to comply with the level of control
specified in 40 CFR 192, only newly-constructed interstate highways or airport runways would
be appropriate for such dispersal. In addition, potential hazards exist to workers who might be
exposed during the construction phase. If the material was used as industrial fill, demonstration
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would be required that groundwater in the subsurface would not be affected and that the soil
meets the specifications for fill. Additional possible uses for the soil might be as "fill" material
in waste disposal cells at operating disposal facilities. NRC approval will also be obtained, as
necessary, for any uses of the radiologically-contaminated soils at facilities not owned by DOE.
Beneficial reuse would be retained for further consideration.

Finally, transportation of contaminated material to a permitted/licensed treatment and
disposal facility is considered not applicable because no facility currently exists.

3.5 IDENTIFICATION OF REMEDIAL ACTIONS TECHNOLOGIES AND OPTIONS
FOR BUILDINGS AND STRUCTURES

Table 3-5 summarizes the preliminary review of remedial options applicable to buildings
and structures at the Tonawanda site. Buildings and structures are located only at the
contaminated Linde site; no buildings at the other properties require remediation.

3.5.1 No Action for Buildings and Structures

Under the no-action alternative, no remedial action would be taken to reduce risk, and
the present status of the buildings and structures would remain unchanged. This alternative
would be retained throughout the FS evaluation, as it represents the current site practice of
routine monitoring for radioactivity inside and outside the buildings and structures. Further, it
serves as the baseline case for the CERCLA and NEPA evaluation process.

3.5.2 Institutional Controls for Buildings and Structures

Institutional controls that could be considered for the Tonawanda site include site security
and posting of signs, deed restrictions and notices, and continued monitoring, as identified in
Table 3-5. Access restrictions with appropriate posting of signs and monitoring are already in
effect at Linde. Use of deed restrictions and notices to prevent direct contact of the public with
the contaminated areas of the buildings may be difficult to implement at Linde because DOE
does not own the property. Purchase of buildings by DOE may be required. Implementation of
institutional controls with the assistance of state and local agencies is being conducted at other
CERCLA sites.

3.5.3 Containment of Radionuclides on Buildings and Structures

The radionuclide contaminants on the surfaces of buildings and structures can be
contained by applying a sealant. This would minimize direct contact with radioactive
contaminants, control mobility, and prevent further spread of contamination into the ambient
atmosphere. Sealing could be accomplished by painting, applying resins or plastics, and using
other impermeable materials. Surface sealants do not remove contaminants or absorb radioactive
contaminants, although some loose contaminants may be absorbed by the sealants. Surface
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Table 3-5. Review of Remedial Action Technologies and Options for Buildings and Structures

at the Tonawanda Site

1. No Action

None

® Includes Continued Environmental

No actions taken to reduce risk.

Required for consideration by NCP* and

Retained

Monitoring NEPA®.
2. Institutional Site Security
Controls
* Fencing/Signs Restrict access with a fence. These steps are alrcady being implemented at Retained
Post wamning sign. Linde.
Institutional Actions
® Deed Restrictions Initiate deed restrictions to constrain future May be extremely difficult at Linde. May Retained
® Deed Notices use and prevent direct contact with the require purchase of buildings.
building surfaces.
Environmental Monitoring
® Monitoring of Ambient Air Periodic sampling and continuous Air monitoring is already being conducted at Retained
monitoring of ambient air and buildings and Linde.
structures.
3. Containment Surface Sealing Surface sealing involves covering the Does not remove or treat the contaminants.
contaminated surfaces with appropriate
scalants to prevent direct contact with the
contaminants, control mobility and further
spread of contaminant.
* Painting Use of paints on masonry and wooden Short term measure; maintenance required.

e Application of Resin/Plastic

e Use of other impermeable materials

surfaces.

Spray application of plastic/resin to form an
impermeable barrier.

This could include the use of plastic sheeting
or wall board.

Short term measure; maintenance required.

Short term measure; maintenance required.

Retained
Retained
Retained
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Demolition

‘ e Partial Demolition

® Total Demolition

Table 3-5. (continued)

Removal of contaminated buildings and
structures using heavy construction
equipment.

Blasting, wrecking, sawing, drilling or
crushing of appropriate section of buildings
and structures.

Complete demolition of buildings and
structures using appropriate methods.

Demolition of buildings and structures is a
long-term process and would have to be
scheduled in proper sequence with proper
coordination with building owners.

This results in reduced volume of materials
that would have to be disposed of.

More casily done. Best suited if entire
building is contaminated.

Retained

Retained

5. Decontamination Physical Decontamination Procedures

e Scrubbing, scrapping, sanding, grinding;
pelletized CO, (dry ice) or sand blasting

Chemical Decontamination Procedures

9¢-¢

e Use of water, solvents, acids and bases,
and complexing agents

All methods employ physical force to
achieve mechanical separation of

contaminant from the surface of the material.

A variety of chemicals are used to dissolve
contaminant present on the surface.

Works best on wooden and masonry surfaces.
Collection of dust and particulate matter is

important.

Waste water or ex@actants should be
collected to prevent spread of contaminants,

Retained

Retained

e Shredders Following demolition activities, structural Applicable primarily to wooden structures. Retained as a
¢ Impact Crushers solid waste can be reduced in volume to Air pollution controls would be required. pretreatment
Hammer Mills minimize transportation and disposal costs. option prior
to disposal
7. Storage/Disposal Onsite Disposal and Offsite Disposal Disposal options would be the same as those | Any wastes generated from decontamination Retained
identified under soils/sediments. and dismantlement of building surfaces
would be disposed of along with the
contaminated soils from the sites.
Offsite Disposal in a Solid Wastc Landfill Demolition debris is transported to a solid Radioactivity of demolition debris must be Retained

| 6. Treatment Volume Reduction
[ ]

waste landfill for disposal.

below required levels for disposal in a solid
waste landfill, where allowed by state
regulations.

* NCP = National Contingency Plan.
* NEPA = National Environmental Policy Act.
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sealants are not effective in reducing direct gamma exposure. The mobility and further spread
of contaminants into the ambient air is reduced. This reduces the potential for dermal contact,
ingestion, and inhalation exposure; however, direct external exposure may not be significantly
reduced.

3.5.4 Removal of Buildings and Structures

This response action involves a variety of methods to completely or selectively demolish
buildings, structures, or equipment by blasting, wrecking, sawing, drilling, and crushing. If the
walls, roofs, or other surfaces of the buildings or structures are contaminated, it may be
appropriate to decontaminate or remove the contaminants before demolition. The appropriate
demolition method to be used would require evaluation during the design stage. For the purpose
of this screening, all the methods mentioned above would be considered appropriate.

3.5.5 Decontamination of Buildings and Structures

Several decontamination procedures can be implemented to remove the contaminants
inside buildings and structures. It is expected that most of the decontamination methods can
reduce the contaminant levels below the applicable standards. If the decontamination efforts do
not effectively remove the contaminants to the appropriate levels, the buildings and structures
may have to be decommissioned, demolished, and disposed.

Decontamination can be accomplished by using water, solvents such as acids and bases
and complexing agents, or mechanical methods such as scrubbing, scraping, sanding, grinding,
or blasting the building surfaces with pelletized carbon dioxide or sand. Any media utilized
during the decontamination process would require testing to determine appropriate disposal
methods. For building surfaces not amenable to decontamination, partial demolition would
provide protection in meeting standards.

3.5.6 Treatment of Buildings and Structures

Following demolition of buildings and structures, the volume of demolition waste can be
reduced with shredders, impact crushers, and hammer mills to minimize transportation and
disposal costs. Volume reduction would apply to wooden and sheet metal structures only, and
would be cost effective if a large volume of demolition debris required removal and disposal.
Air pollution controls would be required to control particulate emissions. This remedial option
would be considered a pretreatment option for the disposal response actions.

3.5.7 Disposal of Materials from Remediation of Buildings and Structures
Options for disposal of demolished building materials would be similar to that for soils
and sediments. In addition, if the building materials are decontaminated to levels allowing for

the release of the material by DOE for unrestricted use, they can be disposed at a solid waste
disposal facility.
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All remedial options identified in Table 3-5 for buildings and structures are retained for
further evaluation.

3.6 PRELIMINARY EVALUATION AND SCREENING OF REMEDIAL OPTIONS

In this step, the number of potentially applicable remedial options is reduced by using the
criteria of effectiveness, implementability, and cost to evaluate and screen the options. This step
eliminates those options not viable for the Tonawanda site from further consideration and focuses
on options that are effective and implementable in addressing the contamination at the site. At
this stage, effectiveness is the most important criterion with less emphasis on implementability
and cost.

Effectiveness Evaluation Criteria

The identified remedial options were evaluated to ensure that they would effectively
protect human health and the environment and satisfy the general response actions defined for
the media of concern. The ability and effectiveness of each specific remedial option to reduce
the contaminant concentrations or exposure levels or to sufficiently recover contaminated media
for subsequent treatment were evaluated on their protection of human health and the environment
and their lack of adverse environmental effects. The performance evaluation of a particular
option involved a technical assessment of the option’s ability to achieve the remedial action
objectives. Another criterion of the performance evaluation was the useful life of a technology
process, or the length of time that it performs its intended function. As part of the effectiveness
evaluation, it was also determined how well-proven and reliable the process is with respect to
the radioactive contaminants and geologic conditions at the site. Reliability is an important
concern because of the significant operation and maintenance (O&M) requirements associated
with most technology process options and the importance of protecting human health and the
environment. Long-term management requirements for residual contamination and/or untreated
wastes reduce the effectiveness of a technology. Therefore, the degree of long-term management
required for each technology was considered as part of the evaluation.

Implementability Evaluation Criteria

Implementability criteria encompass both the technical and institutional feasibility of
remedial options. Two criteria are that (1) the remedial option is constructable, and that (2) it
can be constructed and implemented within a reasonable period of time. Constructability
addresses both onsite and offsite conditions. The time required for implementation and for
realization of beneficial results is critical in protecting human health and the environment.
Safety is another aspect of technical feasibility. Short- and long-term threats to public safety and
the safety of site workers were identified. Exposure of onsite workers or the public to hazardous
substances was also considered for excavation and demolition activities.
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The institutional aspects of implementability are also important. In selecting remedial
technology process options, primary consideration was given to options that attained ARARs.
Further, for each remedial option, the ability to obtain necessary approval from government
agencies is important. In addition, the availability of approved treatment and disposal facilities,
and capacities and availability of necessary equipment and skilled workers to implement the
technology were considered.

Site- and waste-limiting characteristics that might influence the effectiveness and

implementability of a remedial option were considered as well. Site- and waste-limiting
parameters used in the preliminary evaluation and screening of remedial options included:

e waste volume,
® waste matrix,

¢ physical/chemical hazards (such as volatility, solubility, and specific chemical
constituents in the waste matrix),

e present configuration that might influence the final disposition of the contaminated
wastes, and

® environmental impacts of each remedial option.

Cost Evaluation Criteria

Cost played the smallest role in the initial screening of remedial options. Relative capital
costs and O&M costs were used rather than detailed estimates. During this phase, the cost
analysis was based on engineering judgment, and each remedial option was evaluated as to
whether costs were high, low, or moderate relative to other remedial options within the same
class of remedial technology.

The preliminary evaluation and screening of remedial options are presented separately
for soils and sediments (Section 3.6.1) and for buildings and structures (Section 3.6.2).

)
3.6.1 Preliminary Evaluation and Screening of Remedial Options for Soils and Sediments
Table 3-6 presents the results of the preliminary evaluation and screening of remedial
options for soils and sediments. Brief surnmarnies of those results are provided in the following
sections.

3.6.1.1 No Action

To comply with the integration of NEPA values with CERCLA requirements and
procedures, this response action is retained throughout the FS evaluation.
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Table 3-6. Preliminary Evaluation and Screening of Remedial Options for Soils and Sediments at the Tonawanda Site

L. No Action None
‘ + Includes Would not be effective in reducing | There are no process options. Low O&M:* cost for Retained; required for
; Continued risk. monitoring. consideration by NCP*
“ Environmental and NEPA".
i Monitoring
L 2. Institutional Site Security Fencing may reduce direct contact | Tonawanda propertics are alrcady Moderate capital; very Retained
“ - Controls with contaminated soil, but would fenced and security is already being } low O&M costs.
! not comply with all remedial implemented by owners.
“ action objectives. Implcmentation at other propertics
‘ may be difficult.
Deed Restrictions Effectiveness depends on Implementable only at DOE-owned | Negligible costs. Retained
l continued future implementation. properties.
" Docs not reduce contamination.
'S \‘ Environmental Useful for documenting and Implementable. Low capital; moderate Retained
é : Monitoring cvaluating conditions, but does not O&M costs.
‘ reduce the risk by itself.

3. Surface Scarification and Effective in controlling infiltration, | Implementable in Rattlesnake Modcrate costs. Retained for use in
Water Contour Furrowing diverting runoff, and minimizing Creek only at strategic location; specific locations along
Controls crosion. more easily implementable at Rattlesnake Creek.

drainage ditches from site.
Periodic regrading may be required.
Large quantities of cover soil may
be necessary.
Grasses, Legumes, Effective in reducing erosion and Implementable. Applicable only to | Moderate capital; Retained for use as an
Shrubs, and Trees stabilizing the surface of a covered | arcas with soil cover. Not suitable Moderate O&M costs. interim measure to
disposal site, thereby improving potentially without grading, control erosion and
the effectiveness of a cap. capping, and venting. reentrainment.
Phytotoxic chemicals in cover soil
could impact growth of vegetation.
May require soil treatment prior to
planting.
Erosion Control Effective in minimizing crosion. Implementable at all properties. Low costs, Retained
Site Maintecnance Effective in reducing erosion when | Implementable at all properties. Low capital and O&M Retained
vegetative cover is maintained. costs.
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Table 3-6. (continued)

3. Surface Water Dikes and Berms Effective as a short-term measure Implementable. Not effective for Moderate costs. Retained for use in
Controls in controlling and diverting flow. unsloped drainage areas larger than specific locations along
(continued) 5 acres. Also, not applicable for Rattlesnake Creek and

large amounts of surface water drainage ditches from
flow. Applicable only for short- sites.
term protection.
4. Containment Clay Cap Effective; susceptible to cracking Implementable as an interim Moderate capital; low Retained
(certain minimum moisture content | measure only. Capping of O&M costs.
should be maintained at all times), sediments may be difficult.
but has self-healing properties.
Asphalt Cap Effective. Can be used, but is highly Low capital. Eliminated*
susceptible to cracking.
Concrete Cap Effective. Can be used, but is highly Low capital. Eliminated*
'susceptible to cracking.
Implementable, but soil cover must
Synthetic Membrane | Effective. be maintained over liner to prevent Moderate capital; Eliminated*
Liner degradation. moderate O&M costs.
Multimedia Cap Effective and least susceptible to Implementable, but would restrict Moderate capital; low Retained
cracking. future land use. Can be used as O&M costs.
cffectively as a clay cap with the
same restrictions.
Soil Cover Effective only in reducing direct Implementable at site soils with Moderate capital; low Retained
(Topsoil and contact exposure and not low activity levels. O&M costs.
Vegetative Cover) infiltration.
5. Removal Partial Excavation Would be particularly effective in Implementable at Linde where only High costs. Retained

removing high concentration levels
of contamination.

certain portion of the soils may
have to be removed. Excavation of
sediment in Rattlesnake Creck is
practical. Excavation of soils in
some areas may be difficult due to
specific land use in that area (c.g.,
where there are roads, buildings,
and property rights requirements.
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Table 3-6. (continued)

I
§ 5. Removal Complete Would be effective in removing Can be implemented casily at High costs.

Excavation all arcas of contamination to the Ashland 1 and 2. Excavation
required action levels. would be conducted to the cleanup
level. See also comment on Partial
Excavation.

Screening Would be effective in separating Implementable; however, High costs. Eliminated
fine particles with radioactivity. substantial additional information
Saturated soils would require - would be required and pilot tests
dewatering before screening. would have to be conducted.

Classification Soils with a lot of clay would be Difficult to imblement for large High costs. Eliminated
difficult to process. volumes of soils due to slow
throughput rates.

Particularly useful only in Difficult to implement for large High costs.
removing silt particles volumes of soils due to slow
(0.1 to 0.01 mm). throughput rates.

ire

Gravity Scparation Fine particles with radioactivity Implementable; however, High costs. Eliminated
can be scparated. substantial additional information
would be required and pilot tests
would have to be conducted. Also,
only a limited amouat of solids can
be processed at a time.

Brickmaking Potentially cffective for volume Implementable; conventional Modcrate costs. Eliminated
. reduction. brickmaking equipment needed.

Vitrification Effective in treating radioactive Implementable; however, energy High costs. Retained
contamninants in the soil/sediment requirements would be high.
matrix. Not effective on wastes
with high moisture content.
Natural limestone in native soils
may cause problems.

Solidification With the use of available Implementable; but treatability High costs. Eliminated
innovative technologics testing would be required to
radionuclides can be treated along determine optimum mix ratios.
with organics and inorganic
chemicals. Organic contaminant
could hinder curing of solid
matrix.
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Table 3-6. (continued)

7. Storage/ Onsite Disposal by Effective, if an appropriate May not be easily implementable. Moderate to High costs. | Retained
Disposal Land Encapsulation location can be found. Must comply with all applicable
regulations. Presence of
radionuclides in waste could make
siting a disposal area difficult.
‘ Offsite Land If properly designed in accordance | May not be casily implementable Moderate to High costs. | Retained. ]
‘ Encapsulation at a with all regulatory requircments, because capacity may not be 1
Dedicated DOE can be an cffective disposal available. Must comply with all
\ FUSRAP Facility option. applicable regulations. Presence of
! (New York, Eastern, radionuclides could make siting a
‘ or Western U.S.) disposal arca difficult. |
‘ High costs. Retained l
| Offsite Existing Effective, if an appropriate May not be implementable because
DOE Facility location can be found. capacity may not be available.
w Offsite Disposal at a | Effective, if an appropriate May not be implementable because Moderate to High costs. Retained N
A Commercially location can be found. capacity may not be available. l
w Licensed Facility Must comply with all applicable
regulations. \
[
l Beneficial Reuse Potentially effective for soils with Implementable if specific projects Moderate to High costs. | Retained
‘ low activity levels. Potential can be identified for use such as
impacts to human health and the construction fill or road bed fill.
environment may still exist from
the presence of radionuclides.

O&M = Operation and maintenance.
NCP = National Contingency Plan.
NEPA = National Environmental Policy Act.

An asphalt and concrete cap and synthetic membrane liner have been climinated in favor of a clay and multimedia cap. Following CERCLA guidance, one process option is chosen
as representative of that particular remedial technology. More than one process option can be chosen if warranted. A clay or multimedia cap is best suited for the Tonawanda site.
Treatment options are current being evaluated for all FUSRAP residuals; feasible technologies may be identified for cost-effective volume reduction.
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3.6.1.2 Institutional Controls for Soils and Sediments

The remedial options under this response action include site security, deed restrictions,
site maintenance, and environmental monitoring as presented in Table 3-6. All sites already
have site security with a protective fence and locked gates that permit only authorized personnel
to enter. In addition to the security measures already in place, warning signs would be posted
around the sites. An inspection of the fence and gates would be required to determine if repairs
are warranted to prevent unauthorized access to the site.

Restrictions on future development at the properties would be incorporated into the
property deeds to limit land use should the property be sold in the future. Deed restrictions may
not be effective for the property DOE does not own.

Soils and sediments would be monitored to ensure that contaminants do not disperse
offsite, where they could impact human health and the environment.

3.6.1.3 Surface Water Controls for Soils and Sediments

Grading (scarification and contour furrowing) is the general term for techniques used to
reshape the surface of areas in order to manage surface water infiltration and runoff while
controlling erosion. These techniques are effective when used with other management methods
such as capping and vegetation. Certain portions can be implemented at the stream and at areas
of the site adjacent to the stream where runoff could enter Rattlesnake Creek. Grading has been
retained as a remedial option. .

Establishing a vegetative cover by planting grasses and shallow rooting shrubs is a cost-
effective method of stabilizing a disposal surface, especially when preceded by capping and
grading. It is easily implementable and costs are generally low. Vegetative covers are retained
for further consideration.

Erosion control methods utilizing hay bales and silt fencing are implementable, cost-
effective solutions for minimizing offsite migration of contaminated soil particles. Establishing
these erosion control barriers at the limits of the work area would be included as part of any
earth intrusion activity. Erosion control methods would be considered further.

Dikes and berms are well-compacted earthen ridges or ledges constructed immediately
upslope from or along the perimeter of contaminated areas. These structures are to provide
short-term protection (for no more than a year) for critical areas by intercepting runoff and
diverting water flow. They can be implemented in Rattlesnake Creek in the short term until
contaminated sediments are dredged from the site. They can also be designed and implemented
at the drainage ditches emanating from the site and leading to Rattlesnake Creek. This remedial
option has been retained for further consideration.
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3.6.1.4 Containment for Soils and Sedixhents

The containment response provides protection for human health and the environment by
reducing direct contact with contamination. The potential remedial technologies identified
include in situ capping and providing a soil cover. The various remedial containment options

are presented in Table 3-6.

Migration of radionuclides to groundwater could still occur even with a properly
constructed cap because of the lack of an engineered base liner. Considering the half-lives of
most radionuclides, a cap may have to be maintained for several hundreds or thousands of years.
Such a long-term maintenance commitment would be impractical. Capping can be accomplished
by a clay or a multimedia cap, both of which are potentially applicable. Asphalt and concrete
caps were screened out because they are susceptible to cracking. A synthetic membrane liner
was screened out due to high maintenance requirements. A clay or multimedia cap is best suited
for the site because of its lower maintenance requirements. A soil cover in the form of topsoil
and vegetation was also retained for potential application at some locations.

Cap design and construction should consider the need to:

e attenuate the gamma radiation associated with present radium [for normal soils, the
depth of cover required for gamma radiation shielding is on the order of 60 cm (23

in.)];

¢ provide long-term minimization of water infiltration into the contaminated material;
e function with minimum maintenance;
e promote drainage and minimize erosion; and

* have a permeability less than or equal to the permeability of any bottom liner system
present or of the natural subsoils (EPA 1988a).

Both the clay cap and the multimedia cap are effective and implementable in containing
contaminated soils and sediments. The capital costs for a multimedia cap are slightly higher than
that for a clay cap due to the additional cost for a synthetic membrane liner.

3.6.1.5 Removal of Soils and Sediments

The partial or total excavation of soils and sediments were both considered and the
options retained for potential application at the Tonawanda site as indicated in Table 3-6. It may
be appropriate to focus on the highest concentration levels of contamination at some areas of the
site and still comply with the remedial action objectives. Complete excavation of all the
contaminated soils to an appropriate radionuclide concentration may have to be performed as
well.
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A variety of equipment can be used to excavate soils, including backhoes, cranes and
attachments (drag lines and clamshells), and dozers and loaders. Sediments can be excavated
using mechanical, hydraulic and pneumatic dredging equipment. It is expected that during
excavation of soils and sediments using the conventional equipment described above, typical dust
and runoff control techniques would adequately protect workers and the public. However, if
required, special procedures can be implemented to minimize worker exposure to dust and
particulate matter.

Excavation would be highly effective in addressing the contaminated soils at the sites.
At the Linde and Seaway properties, excavation would have to be coordinated with the owners
to ensure minimal disruption of ongoing activities. Excavation costs are expected to be high.

3.6.1.6 Treatment for Soils and Sediments

Representative volume-reduction methods, such as physical separation processes and
brickmaking and ex situ immobilization technologies such as vitrification and solidification were
selected for further evaluation. Table 3-6 presents the preliminary evaluations and screening of
remedial options for soils and sediments at the Tonawanda site.

Physical separation processes could include screening, classification, flotation, and gravity
separation. Screening is the mechanical separation of particles by size. Screening is normally
limited to materials larger than 250 microns, with finer sizing using other methods. The amount
of moisture in the feed affects the efficiency of screening. A common problem with screens is
the blocking of the screen aperture with slightly oversized particles. The fine-grained soils at
the Tonawanda site which are less than 250 microns in size would not be effectively screened.
Therefore, this process will not be considered further.

Classification is the process in which particles are separated according to the settling rate
in a fluid. Classification was screened out and will not be conSidered further because soils with
high quantities of clay and sandy soil containing humus material (such as those at the Tonawanda
site) are hard to process due to the very slow settling rate of fine-grained particles plus the very
low throughput rates. Also, classification would require extensive pilot-scale testing to
determine its applicability at the Tonawanda site.

Flotation is a complex process, and effectiveness depends on particle size, rate of feed,
control of chemical additives, and handling of the refined product. Flotation is an expensive
process and is particularly useful in removing colloidal particles ranging in size from 0.1 to 0.01
mm (0.004 to 0.0004 in.)(silt particle size ranges). Flotation would not be considered further
because of its inability to remove clay particles which have grain sizes less than 0.01 mm
(0.0004 in.). :

Gravity methods of separation are used to treat a variety of materials utilizing a shaking

table and wash water. These methods take advantage of differences in material densities to bring
about separation. Therefore, separation is influenced by particle size, density, shape, and
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weight. All gravity separation devices keep particles slightly apart so that they can move past
each other to separate into layers of dense and light minerals. Fine-grained soils (especially clay
particles) exhibit very slow settling rates. The slow settling rates of the clay particles would
lead to very low throughput rates. Therefore, the selection of this process would not be
appropriate for the fine-grained soils at the Tonawanda site.

AWC, Inc., has developed a physical separation system (TRUclean Process) to remove
plutonium contamination from various media, including FUSRAP soils. Pilot plant tests indicate
that the system is capable of a modest volume reduction. The pilot TRUclean plant has been
operated at throughputs of a cubic foot to several cubic meters per hour. Multiple passes are
usually required. Reduction of high activity soil (> 100 pCi/g to S pCi/g) has not been
demonstrated. Operational difficulties are encountered when processing soils with a significant
percentage of fines. Further, the full-scale plant throughput would be expected to approach only
15 m*h (530 ft’/h) (AWC, Inc. 1987a). The TRUclean Process was used on soils from the
DOE FUSRAP site at Hazelwood, Missouri. Decontamination to below 5 pCi/g was achieved
on single-yard quantities of materials originally containing up to 10 pCi/g. No process rates or
times were given in the report (AWC, Inc. 1987b).

Physical separation processes would require extensive pilot testing to determine their
applicability to the complex mixture of soils at the sites. Physical separation processes that
achieve separation of particles based on size and density (through the use of air or water as the
medium) would, therefore, be ineffective. Also, the air and water streams used in the process
could be contaminated, requiring further treatment. Although studies conducted so far show that
some separation can be achieved, the overall usefulness of the physical separation processes is
questionable. Due to the fine-grained nature of the waste at the Tonawanda site, the treatment
required for the effluent, and the slow throughput of soils, all physical-separation technologies
were screened out.

Brickmaking (DOE 1992) could potentially be used to further reduce the volume of
concentrated treatment residuals at the end of a treatment stream or as a single-treatment option
for reduction of contaminated soil volume. The capital and O&M costs are considered moderate
as they relate to other treatment options due to costs associated with a tunnel kiln and associated
air pollution control equipment. The use of brickmaking as a treatment option for volume
reduction with offsite disposal is not expected to be cost effective based on preliminary cost
estimates. The proposed volume reduction would not justify the additional handling of
contaminated soil and potential risk to workers. Therefore, brickmaking is not a cost effective
solution.

The immobilization technologies considered for further evaluation would reduce the
leachability of the radioactive materials and limit the spread of contaminants. The resultant
product is also easier to handle for further actions.

The vitrification process (EPA 1991b) is energy-intensive and requires specialized
equipment and personnel. This treatment option could potentially be used for volume reduction
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and immobilization. Implementation of this process would still require disposal within a secure
facility. The capital and O&M costs for this option are considered high with respect to other
treatment technologies. Vitrification technologies would be considered further because they are
not dependent upon fine-grained soil particles for ease of implementation and effective
maintenance.

Solidification, which is also potentially applicable, involves adding an appropriate binding
matrix that produces a monolithic block of waste with high structural integrity. The
contaminants do not interact chemically with the solidification agents, but are mechanically
bonded. Solidifying agents include asphalt, cement, and resins. This process option has
moderate capital and high O&M costs. Processing fine-grained soils is difficult at best even
under optimal conditions. Clays when excavated under field conditions typically retain moisture
at higher percentages as compared to coarse-grained soils. The ability of fine-grained soils to
retain moisture leads to clod sizes in excess of three inches which makes it difficult to disperse
solidifying agents evenly. Even if the fine-grained soils are dried, the soil tends to desiccate in
large clumps. If processed, these dried fine-grained soils would require pulverization.
Solidification may work well initially but its long term effectiveness is unknown with respect
to radioactively contaminated soils, and because of its increase in disposal volume, this option
will not be considered further.

3.6.1.7 Disposal of Soils and Sediments

The disposal options considered for further evaluation are onsite and offsite at new and
existing federal and commercial facilities and beneficial reuse. The potential options include:

Onsite disposal. This option involves the design and construction of a new encapsulated
disposal facility onsite. The design would be similar to that described under the out-of- state
FUSRAP-dedicated facility and capacity would be for an estimated 282,100 m® (369,000 yd®).
A new onsite disposal cell has moderate capital costs with moderate O&M. There would be no
disposal fees for onsite disposal. Section 5.2.1.3 contains a description of this disposal option.

In-state FUSRAP-dedicated. This option involves the design and construction of a new
encapsulated disposal facility located within the State of New York capable of receipt and
disposal of all FUSRAP New York sites waste (382,100 m’ [499,800 yd®]). The design would
be the same as that described under the out-of-state FUSRAP-dedicated facility. The location
of this facility has not been identified. Section 5.2.1.3 contains a description of this hypothetical
disposal facility.

Out-of -state FUSRAP-dedicated DOE-owned. This option involves the design and
construction of a new encapsulated disposal facility for al FUSRAP waste (1,990,000 m?
[2,600,000 yd?]), to be located at a DOE facility in either the eastern or western portion of the
U.S. The location of this facility has not been identified.
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A new offsite disposal facility has high transportation and moderate, capital, and O&M
costs. There would be no disposal fees with a dedicated FUSRAP facility.

New disposal facilities would be similar to the existing DOE facility developed for the
uranium mill tailings program and constructed at Canonsburg, Pennsylvania. The specific design
would follow DOE’s conceptual design for an encapsulated, above-ground facility for FUSRAP
waste (BNI 1989) and would use all natural materials with a projected life of 200 to 1000 years.
Use of synthetic liners and mechanical leachate collection systems as long-term systems are
avoided due to their susceptibility to damage and failure. The materials used in this design are
all readily available at a reasonable cost. The aboveground design minimizes the possibility of
groundwater infiltration into the waste while maximizing separation from the water table.

The new disposal facility option would require completion of siting studies, an
environmental impact assessment with public review, and the necessary approvals prior to
construction. This facility design would be expected to ensure long-term effectiveness and
permanence and, therefore, provide for the long-term protection of the public and the
environment. Section 5.2.1.3 contains a description of these two hypothetical disposal facilities.

Out-of -state DOE-owned. This option is implementable because it involves use of an
existing DOE disposal facility. The existing facility considered is the Hanford Reservation
located in Hanford, Washington. Existing DOE facilities have high capital costs due to disposal
and transportation fees. The selection of a single site for this analysis is an assumption only,
and other sites may also be available. Section 5.2.1.3 contains a description of this disposal
option.

Out-of-state commercial. This option is also implementable, provided a license is
obtained, because it involves use of an existing commercial disposal facility. The existing
facility considered is Envirocare of Utah’s facility located in Clive, Utah. Existing disposal
facilities have high capital costs due to disposal and transportation fees. The selection of a
single site for this analysis is an assumption only, and other sites may also be available. Section
5.2.1.3 contains a description of this disposal option.

Beneficial reuse. This option involves the reuse of contaminated media for applications
such as landfill covers, construction fill, or roadbed fill. The implementability of this option
would be considered low until use for the materials is identified.

3.6.2 Preliminary Evaluation and Screening of Remedial Options for Buildings and
Structures

The results of the preliminary evaluation and screening of remedial options for buildings
and structures are presented in Table 3-7. Brief summaries of those results are provided in the
following sections.
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Table 3-7. Preliminary Evaluation and Screening of Remedial Options
for Buildings and Structures at the Tonawanda Site

| I. No Action None - Includes Would not be effective in reducing There arc no process options. Low O&M" cost for Retained; required for
‘ Continued risk. monitoring. consideration by NCP®.
Environmental
Monitoring
§ 2. Institutional Site Security Fencing may reduce direct contact Fencing and site security is Not Applicable. Retained
‘ Controls with contaminants to a certain extent, | currently being implemented at
but will not comply with all remedial Linde.
action objectives.
Institutional actions Effectiveness depends on continued May not be implementable at Negligible costs, but could Retained
future implementation. Does not non-DOE-owned propertics. be high if DOE had to buy
reduce contamination. properties.
w Monitoring of Useful for documenting and Implementable. May be Low capital; moderate Retained
8 Ambient Air cvaluating conditions, but does not difficult to implement at O&M costs.
reduce risk by itself. propetties not owned by DOE.
3. Containment Surface Scaling Limits dermal and inhalation Implementable; but Low costs. Retained
exposure for a limited time. Not coordination with building
cffective in long term. owners would be required.
May be difficult to implement
at propettics not owned by
DOE.
4. Removal Partial Demolition Effective on buildings where Implementable with appropriate Moderately High costs. Retained
I contamination is limited. equipment and procedures.
There are no major buildings
that cannot be demolished but
ownership issues may present a
problem.
Complete Demolition Effective. Implementable. Use of Moderately High costs. Retained
Buildings 14, 30 and 31 at
Linde is important to owners,
so scheduling and sequence of
demolition is important.
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Table 3-7. (continued)

5. Dccontamination Physical Procedures Effective on concrete, wood, and Implementable; availability of Moderately High costs. Retained
{ (scraping, grinding, masonry surfaces; not very cffective vendors may be low.
‘ etc) on metal surface.
: Chemical Procedures Effective for contaminants that are Implementable; collection of Moderately High costs. Retained i
‘ hard to remove by physical means. decontamination material is !
‘ Poor for porous materials. Waste required. i
‘ must be capable of being dissolved in 1
\ chemical. ‘
“ 6. Disposal Onsite Disposal by Effective, if an appropriate location May not be easily High costs. Retained
| Land Encapsulation can be found. implementable. Social and
‘ political issues may dictate \
\ implementability. Must comply l
} with all applicable precautions.
| Presence of radionuclides in
‘ waste could make siting a
W l disposal area difficult.
W
- ‘ Offsite Disposal Effective, if appropriate location can May not be implementable High costs. Retained
i be found. because capacity may not be
available. |
1 Solid Waste Landfill Effective decontamination processes Implementable if building High costs. Retained
| required dependent upon buildin debris is decontaminated below
material. ' non-detectable levels.

* O&M = operation and maintenance
* NCP = National Contingency Plan

92-048P/010693




3.6.2.1 No Action for Buildings and Structures

To comply with the integration of NEPA values with CERCLA requirements and
procedures, this response action will be retained throughout the FS evaluation.

3.6.2.2 Institutional Controls and Site Management

The options of implementing site security with appropriate posting of signs and continued
monitoring of the ambient air for radioactivity levels have been retained for further
consideration. These are already being implemented at the Linde property. The option of deed
restrictions to prevent direct contact of the public with the contaminated building areas was
retained as well. DOE purchase of land and buildings would ensure control over the Linde
property and site contaminants.

3.6.2.3 Containment of Radionuclides on Buildings and Structures

Surface sealing with paints, resins or plastics, or other impermeable materials has been
retained for further evaluation. The principal objective of surface sealing is to reduce the
mobility of the contaminants and to reduce the further spread of contaminants into the ambient
air or onto personnel working.in the vicinity of the buildings. It is effective in containing
contaminants in the short term. It is not effective in reducing direct gamma exposure.

3.6.2.4 Removal of Buildings and Structures

Partial and complete demolition/dismantlement were both retained for further evaluation
at the Tonawanda site. An appropriate demolition/dismantlement method can be selected to
effectively remove the contaminated buildings and structures.
3.6.2.5 Decontamination of Buildings and Structures

All available physical decontamination options such as scrubbing, scraping, scabbling,

sanding, grinding with sand and grit, or pelletized carbon dioxide blasting have been retained
for further evaluation. Physical methods generally do not work well on metallic surfaces, but

with the proper choice of equipment they may still be used. The actual method employed will

be addressed during the design phase.

Chemical decontamination procedures would include using water, solvents, acids and
bases, and complexing agents. Chemical procedures work best on metal surfaces. The choice
of chemical to be used would be site- and material-specific and would depend on the
contaminants to be removed, the surface requiring decontamination, and the location of the
building or structure surface (whether it is located at a point where it could impact public health
or the environment).
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A number of physical and chemical methods have been used successfully in
decontaminating buildings and equipment at other sites. At the Tonawanda site, levels of
radioactivity on the building surfaces are relatively low and typical decontamination procedures
would be effective and implementable as well.

3.6.2.6 Disposal of Buildings and Structures

For the disposal of decontaminated building materials, the options considered for soils
and sediments would be applicable as well. If a large volume of building debris is generated
by demolition activities, it may be economical to reduce the volume of material to be transported
and disposed with shredders, impact crushers, and hammer mills. In addition, for building
debris decontaminated to levels allowing for the release of the material for unrestricted use,
disposal of materials in a solid waste landfill has been retained as an option for further
evaluation.

3.7 SUMMARY OF EVALUATION AND SCREENING AND LIST OF POTENTIALLY
APPLICABLE REMEDIAL OPTIONS

The list of potential remedial options determined to be applicable for soils and sediments
and for buildings and structures by the preliminary evaluation and screening is summarized in
Tables 3-8 and 3-9, respectively. The potential remedial options are listed in the tables under
each response action. These remedial options will be used to develop alternatives to remediate
the site as a whole. The development of alternatives is discussed in Section 4.
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Table 3-8. List of Potential Radiological Remedial Options Retained

for Soils and Sediments at the Tonawanda Site

INSTITUTIONAL CONTROLS

. Site Security |
Deed Restrictions/Government Purchase of Land
o Site Maintenance
o Environmental Monitoring

SURFACE WATER CONTROLS

. Revegetation
o Grading
. Erosion Control

° Dikes/Berms

CONTAINMENT
. Clay Cap
. Multimedia Cap
o Soil Cover/Revegetation

REMOVAL
. Partial Excavation
. Complete Excavation

TREATMENT
o Vitrification
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Table 3-8. (continued)

STORAGE/DISPOSAL"
. Onsite Land Encapsulation

o Offsite Land Encapsulation in a Dedicated DOE FUSRAP
Facility (New York, Eastern or Western U.S.)

o Disposal at a DOE Facility
. Disposal at a Commercially Licensed Facility
o Beneficial Reuse

* Will include containerization and transportation options.
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Table 3-9. List of Potential Remedial Options Retained
for Buildings and Structures at the Tonawanda Site

INSTITUTIONAL CONTROLS
o Site Security
o Deed Restrictions
° Ambient Air Monitoring

CONTAINMENT
o Surface Sealing

REMOVAL
° Partial Demolition
. Complete Demolition

DECONTAMINATION
° Physical Procedures
. Chemical Procedures

STORAGE/DISPOSAL"
° Onsite Land Encapsulation

. Offsite Land Encapsulation in a Dedicated DOE FUSRAP
Facility (New York, Eastern or Western U.S.)

° Disposal at a DOE Facility
° Disposal at a Commercially Licensed Facility
. Solid Waste Landfill
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* Includes volume reduction by shredders, impact crushers, and hammer mills prior to disposal.

3-56



4. DEVELOPMENT AND SCREENING OF REMEDIAL
UNIT-SPECIFIC ALTERNATIVES

4.1 INTRODUCTION

Following a review of remedial options, several further steps are involved in the process
of developing remedial alternatives to address the remedial action goals established for a site.
The technically feasible options retained after the preliminary screening and evaluation in
Section 3 are combined in this section to form remedial action alternatives. Alternatives are then
developed to address either the entire site or a remedial unit (i.e., a specific contaminated
medium or a specific area of the site). Alternatives for remedial units are then carried through
the FS process separately or combined into comprehensive alternatives for the entire site. This
approach is flexible and allows alternatives to be combined at various points in the process.
However, a final detailed evaluation must be performed for alternatives that address the entire
site. The identification and development of remedial units for the Tonawanda site are discussed

in Section 4.2.

Remedial action .alternmatives were developed that protect human health and the
environment and that encompass a range of appropriate waste management options. Appropriate
options involve eliminating the hazardous substances at the site, reducing hazardous substances
to acceptable levels, and preventing exposure to hazardous substances; or some combination of
elimination, reduction, and exposure prevention. While developing alternatives for the
Tonawanda site, emphasis was placed on alternatives that permanently and significantly reduce
waste volume, toxicity, or mobility. However, review of emerging technologies in Section 3
has limited the selection of applicable technologies to ex situ vitrification. Furthermore,
alternatives were developed to comply with the remedial action objectives described in Section
3.2, which relate to the degree to which each alternative is protective of human health and the

environment.

4.2 REMEDIAL UNITS FOR THE TONAWANDA SITE

The establishment and use of remedial units in an FS allow adequate flexibility to address
a specific portion of the remediation activity in a manner that is convenient for addressing the
remediation of the entire site. The entire remediation activity is thus divided into specific
elements, and alternatives are developed for each element. It is important that alternatives
developed for each remedial unit be compatible with one another. The four remedial elements
identified at the Tonawanda site are:
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e "Accessible" soils (on all properties);
e "Access-restricted" soils (on Linde and Seaway properties);
¢ Buildings and structures (on the Linde property); and
¢ Contaminated sediments (on all properties).
These four remedial units are briefly defined below:

"Accessible” Soils Remedial Unit includes all soils containing radioactive contaminants
above DOE guidelines that can be easily excavated without affecting any serviceable buildings,
structures, commercial properties, or employees working near these properties. Soils at Ashland
1 and 2 fall into this remedial unit. Stockpiled soils at Linde and Seaway (Area A) also have
been termed accessible soils. At Linde, contaminated soils under the pavement, rail line, and
buildings to be demolished (14, 30, and 31) are considered accessible. Accessible sediments at
Linde include those found in sumps inside Building 30 and in the storm sewers.

"Access-Restricted" Soils Remedial Unit includes soils containing radioactive
contaminants above DOE guidelines under serviceable buildings and structures and under refuse-
filled areas at Seaway. Contaminated soils at Linde under building 30 and contaminated soils
within the commercial landfill at Seaway (Areas B and C) are included in this remedial unit.

Buildings and Structures Remedial Unit includes radiologically contaminated building
materials at the Linde site.

Contaminated Sediments Remedial Unit includes radiologically contaminated sediments

in Rattlesnake Creek, contaminated sediments in the Seaway-Niagara Mohawk drainage ditch,
and contaminated sediments within the wetland area at the Linde property.

4.3 IDENTIFICATION OF PRELIMINARY REMEDIAL UNIT-SPECIFIC
ALTERNATIVES

Preliminary remedial alternatives identified for each remedial unit are described below.
The process for identifying remedial unit-specific alternatives is shown in Figure 4-1.
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4.3.1 "Accessible" Soils

The contaminated soils identified by previous investigative activities at the site contain
radionuclides and other inorganics potentially related to MED/AEC activities. The RI identified
soils contaminated with above background concentrations of inorganics (metals) in areas that
contain radioactive contamination (known to be MED/AEC-related), and in areas that do not
exhibit radioactive contamination (especially in the eastern portion of Ashland 2). For the
purpose of this study, only soils contaminated with radionuclides, known to be generated by
MED/ AEC activities have been considered. Further identification of the source of contamination
in the non-radioactively contaminated areas may be necessary to determine responsibility for
remediation (if required). Based on DOE guidelines, the volume of accessible soils requiring
remediation is conservatively estimated at 237,700 m? (310,850 yd*).

Under complete excavation, all accessible soils with radioactive contamination above the
recommended DOE guidelines and the commingled non-radiologic contaminants would be
removed. Treatment and disposal options that were combined with complete excavation were
evaluated first and foremost on their effectiveness in protecting human health and the
environment, and last, based on relative costs associated with each option. The alternatives
developed for accessible soils include:

® po action,

* institutional controls,

¢ containment,

¢ removal followed by disposal; and

¢ removal followed by treatment and disposal.

Disposal options evaluated as part of the removal alternatives include:

¢ onsite designed land encapsulation facility,

e offsite disposal at a dedicated FUSRAP facility (New York, national east or west
location);

e offsite commercially licensed facility,
e offsite federal facility, and

e Dbeneficial reuse.
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No action. This alternative consists of performing no remedial actions and maintaining
a status quo at the site. Periodic environmental monitoring of contaminant levels through
collection and analyses of samples is incorporated in this alternative.

Institutional controls. This option considers implementing deed restrictions, site
security, and conducting environmental monitoring. The site is already enclosed by a fence that
prevents direct access to the site. Security also is maintained at these properties.

Future use of the site could be restricted through land use restrictions. Notation would
be made to record the presence of radionuclide contamination and restrict future development
and site use. In some areas this may require purchase of the property by DOE (i.e., Seaway).
In other areas such as Linde, it may not be implementable. Access restrictions would continue
to be instituted by the property owner to preclude exposures to the public health from the
radiologically contaminated buildings at Linde.

The objective of environmental monitoring is to evaluate whether the contaminant levels
are changing and if the contaminants are migrating offsite. Environmental monitoring would
involve routine, periodic sampling of the soils at the site.

Containment. This alternative incorporates capping of the site to prevent direct contact
of contaminants in the soil with the public and reduce further spread of contaminants. This
alternative will have to be implemented along with institutional controls that incorporate deed
restrictions to prevent unrestricted use of the site. Environmental monitoring of the media also
will be an important element of the alternative to ensure that contaminants are not migrating

offsite.
Removal Options

Excavation followed by disposal. Any soils that exceed the cleanup guidelines for
radium, thorium, and uranium, along with the commingled non-radiological contaminants
contained in the radiologically contaminated soils, would be excavated. Soils within 15 cm (6
in.) of the ground surface would be considered contaminated if radium and thorium
concentrations are above 5 pCi/g, and deeper soils would be considered contaminated if radium
and thorium concentrations are above 15 pCi/g (Section 3.2.1.1). This option would assure
eliminating adverse health effects and contamination. Standard techniques for excavation would
be used at the properties. Dust control, soil erosion and sediment control, and other health and
safety precautions would be taken during excavation.

Excavation followed by treatment and disposal. After excavation, soils are treated
onsite using vitrification technologies. After processing, vitrified soils are disposed of onsite or

at a DOE facility.
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Disposal Options

The following six options selected for disposal involve a combination of onsite and offsite
disposal options. Offsite disposal options include disposal in a designed encapsulation cell at
existing or generic locations described below. Vitrification has been retained as a potential
pretreatment option prior to transportation and/or disposal. This technology is applicable with
any of the six disposal options.

Onsite disposal in a designed encapsulation cell. The contaminated materials would
be excavated and disposed in an encapsulation cell located at Ashland 1, Ashland 2, or Seaway.
The cell would have a liner that prevents upward migration of water into the cells and minimizes
potential buildup of water within the cell. Infiltration of surface water into the cell would be
minimized with a cap. Erosion preventative measures and protection against burrowing rodents
would be incorporated. The cell would be constructed to lie above the groundwater table.
Monitoring wells would be installed around the cell to detect any breaks in the cell. Air
monitoring equipment should be provided for the duration of the life of the cell.

Offsite disposal in an in-state land encapsulation cell (generic location). This option
involves disposal of the waste materials at a facility within the State of New York. The design
requirements for an encapsulation cell offsite will be similar to that for an onsite cell. The
development of a disposal facility within the State of New York to handle the New York
FUSRAP waste is a technically viable possibility. It is, however, assumed that the state and
EPA would require DOE to build and maintain any cells dedicated to the New York FUSRAP
waste.

Offsite disposal at a commercially-licensed disposal facility. Under this option, the
contaminated materials would be excavated and transported offsite to a commercially licensed
disposal facility for permanent disposal. Contaminated materials may be transported in bulk via
truck, rail, or barge, or may require containerization. Strict compliance with all federal and
state regulations regarding the transportation of the waste would be maintained. All trucks, rail
cars, or barges utilized to haul contaminated materials would be inspected prior to use. The
route of transportation and an emergency response program will be established to respond to
accidents. The existing facility considered for estimating purposes is Envirocare of Utah’s
facility located in Clive, Utah.

Offsite disposal located at an existing federal facility. This option would be similar
to the above related option, utilizing a commercially-licensed facility. The existing facility
considered is the Hanford Reservation located in Hanford, Washington. There is a potential for
Hanford to use the Tonawanda contaminated soils for closure of contaminated areas at the
Hanford Reservation. However, for the purpose of this study, we have assumed that the
Tonawanda waste will be disposed in a disposal cell in the Hanford disposal area.
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Permanent disposal at a national FUSRAP-dedicated disposal facility in an eastern
or western location. This option involves disposal at a dedicated, newly designed, and
constructed encapsulation cell. The design requirements for an encapsulation cell offsite would
be similar to that for an onsite cell. This land encapsulation facility could be dedicated to the
disposal of not only New York FUSRAP waste, but other FUSRAP waste as well.

Permanent disposal of select soils through beneficial reuse. Potential beneficial reuse
options include using excavated soil as: cover in low-level radioactive waste facility; fill
material for airport expansion project; fill material for roadbeds; or similar construction
applications. More detailed analyses would be conducted for specific beneficial reuse
opportunities identified to ensure protection of public health and the environment. Much of the
siting and design criteria required for a land encapsulation cell would be applicable for disposal
of soils as fill material.

4.3.2 "Access-Restricted" Soils

"Access-restricted” soils are those that exceed the cleanup levels for radionuclides, but
where access to these soils is currently constrained (i.e., under buildings, structures, landfill
material, and paved areas). These soils may pose a minimal risk to current site workers because
they are subsurface soils and are contained under existing serviceable structures, or landfill
debris. Soils under Building 30 at Linde will remain "access-restricted” only so long as the
building remains intact. The volume of "access-restricted” soils at Linde requiring remediation
based on DOE guidelines is conservatively estimated at 4,130 m® (5,400 yd®). If the buildings
or structures are abandoned and subsequently demolished the soils will become accessible for
future DOE removal. Radioactively contaminated soils buried within (or under) the commercial
landfill at Seaway (Areas B and C in Figure 2-17) are considered "access-restricted.” For the
purposes of evaluating remedial alternatives, the volume of contaminated soils in areas B and
C of the Seaway Landfill have been estimated at 19,800 m® (25,900 yd®).

Once the soils become accessible, the remedial options available will be those discussed
in Section 4.4.1. However, for purposes of analyses, these soils are being evaluated separately
to better identify differences (e.g., additional cost required as a result of building demolition,
possible stormwater system reconstruction, and removal of solid waste at the Seaway landfill).
In addition, a phased approach is being considered which provides for short-term controls until
soils become accessible. Accordingly, the following alternatives were identified for the "access-
restricted” soils remedial unit:

® 1o action and

e institutional controls.
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No Action. This alternative consists of performing no remedial actions and maintaining
a status quo at the site. Periodic environmental monitoring of contaminant levels through
collection and analyses of samples is incorporated in this alternative.

Institutional Controls. The institutional controls will be similar to that for "accessible"
soils.

4.3.3 Contaminated Sediments

Remedial alternatives at Rattlesnake Creek and associated ditches located at Ashland 1,
Seaway, and Ashland 2 consist of diverting surface water flow at specific locations along the
creek to permit excavation of contaminated sediments, and grading the stream embankments at
specific locations to reduce erosion and re-suspension of stream sediments. After excavation of
sediments, sediment treatment and disposal options are identical to those developed for accessible
contaminated site soils. Based on DOE guidelines, the volume of sediments requiring removal
is conservatively estimated at 7700 m* (10,100 yd).

Contaminated sediments located within storm lines and sumps at Linde have been
estimated to be 38 m® (50 yd®). Estimates of the volume of sediments within the storm lines

were based on the layout and flow direction of the storm lines, pipe size of the storm lines, and
locations where contamination was documented in the RI. The remedial alternatives for

contaminated sediments are:
® no action;
¢ institutional controls;
e diversion of flow through dikes and berms followed by excavation of sediments;
¢ grading of stream bank with restorative revegetation at specific locations;
¢ removal of sediments at Linde; and

e dikes and berms, grading, and revegetation.

No action. Under this alternative no remedial actions will be conducted at the site and
status quo will be maintained.

Institutional control. This alternative consists of implementing land use restrictions, site
security where applicable, and environmental monitoring of surface water and sediments. Areas
of Rattlesnake Creek and the wetlands area at Linde where contaminated sediments are located
could be cordoned off by a fence to prevent direct contact with the contamination. Warning
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signs could be posted notifying the public of the potential hazards. The portion of the creek and
wetlands where contamination is located could be restricted for future use. Environmental
monitoring would be conducted by collecting samples of sediments and surface water. The
sampling results would show if contamination in the sediments is migrating downstream and
being transferred to surface water.

Diversion of flow through dikes and berms followed by excavation of sediments. The
removal of sediments from Rattlesnake Creek could result in significant environmental impacts;
therefore, excavation, if required, should focus on areas of contamination. Dikes and berms can
be constructed at appropriate locations to divert surface water flow until excavation of sediments
is complete. Construction of dikes and berms is straightforward, and is easily implemented.
Since dikes and berms would only be interim measures, materials of construction and techniques
of construction would be such that the diversion structures can be completed easily and quickly.

Grading of embankment along with revegetation at specific locations. A potential
concern due to the presence of contaminated sediments in Rattlesnake Creek is the gradual
erosion of the sediments along the embankment and migration downstream. Erosion control
measures can be implemented by grading the creek bank at appropriate locations and
revegetating the graded area to hold the sediments together.

Removal of sediments at Linde. The removal of contaminated sediments within storm
lines, sumps, and wetlands at Linde includes vacuuming sediments contained within storm lines
and sumps. Excavation of contaminated wetland sediments would entail using conventional earth
moving equipment. The contaminated sediments would be disposed as discussed for "accessible"

soils.
Dikes and berms, grading, and revegetation. This alternative is essentially a

combination of surface water controls needed to access contaminated sediments in order to
minimize the migration of contaminants into surface water bodies.

4.3.4 Buildings and Structures

Remediation of buildings and structures at Linde should be coordinated to cause minimal
disruption of current activities. The alternatives developed cover a range of options that can be
used to remediate buildings and structures including:

® 1o action;
e institutional controls;

¢ surface encapsulation of contamination on surface of buildings and structures;
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¢ physical and/or chemical decontamination followed by surface restoration;

® physical and/or chemical decontamination followed by demolition, volume reduction,
and subsequent disposal of building materials; and

¢ demolition, volume reduction, and subsequent disposal of building materials.

No Action. This alternative consists of performing no remedial actions and maintaining
a status quo at the site. Periodic monitoring of contaminated areas through collection and
analysis of samples is incorporated in this alternative.

Institutional controls. This alternative would consist of implementing site security,
where applicable, posting of signs indicating potential for exposure, where appropriate, and
continued monitoring of air for external gamma radiation from the contaminated surfaces of
buildings and structures. Adequate security already exists at Linde and in particular at the
buildings where the surfaces are contaminated, such that the general public is not impacted.
Some signs have been posted at buildings where the surfaces are believed to be contaminated.
Restriction on future development would be incorporated into the property deed to limit land use
should the Linde property be decommissioned.

Surface encapsulation of contamination on surfaces of buildings and structures. This
alternative involves using an appropriate material such as resin or paint to seal the contaminants
on the surfaces. This alternative would not reduce exposure to external gamma radiation.

Physical or chemical decontamination procedures followed by surface restoration.
This alternative involves the use of a combination of physical and/or chemical decontamination
procedures to remove the contamination from the surfaces to acceptable levels. Physical
decontamination procedures can include scrubbing, scraping, scabbling, sanding, grinding,
pelletized carbon dioxide, or sand blasting. Chemical decontamination procedures can include
the use of water, solvents, acids and bases, and complexing agents to dissolve contaminants
present on the surface. After decontamination is complete, the surfaces would be restored to
the original condition, and the buildings released for unrestricted use. Waste streams that would
be generated from the decontamination operations would have to be collected and treated to
remove radionuclide contaminants.

Physical or chemical decontamination followed by demolition, volume reduction, and
disposal. This alternative involves decontaminating the surfaces of the buildings and structures
prior to demolition. It is expected that, since the decontamination would reduce contamination
to levels acceptable for release of the material for unrestricted use; the building debris can be
reduced in volume and transported to a permitted solid waste landfill for disposal.
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Demolition, volume reduction, and subsequent disposal of building materials. This
alternative involves the demolition of buildings and structures without decontamination being
performed on the surfaces. It is expected that, in at least some portion of the demolished debris,
the overall activity levels would be non-detectable. Following volume reduction, it is expected
that this material can be transported to a permitted landfill for disposal. The remainder of the
building debris that does have detectable levels of radionuclides would have to be addressed
along with the contaminated soils. For the purpose of costing remedial alternatives, the worst
case of disposal option, considering the material to be radiologically contaminated, was assumed.

44 SCREENING OF ALTERNATIVES FOR EFFECTIVENESS,
IMPLEMENTABILITY, AND COST

The media-specific remedial alternatives developed in Section 4.3 were screened on
criteria of effectiveness, implementability, and cost. The objective of this screening step was
to eliminate from further consideration any alternatives that did not meet the evaluation criteria
and to reduce the number of alternatives requiring detailed analysis. The screening process was
done on a general basis and with limited effort (relative to the detailed analysis).

The scope of this screening effort depends on the number of alternatives that are initially
developed, which itself partially depends on the complexity of the site and/or the number of
available technologies. The end result of the screening step is to define a range of alternatives
to be evaluated in more detail and to provide decision-makers with a range of suitable options
from which to choose.

Alternatives developed during the initial stage already provide a broad range of remedial
options. These alternative remedial technologies were evaluated based on the following criteria:
effectiveness, implementability, and cost.

Effectiveness

Each alternative was judged for its ability to effectively protect public health and the
environment by reducing the toxicity, mobility, or volume of contaminants. Short-term
protection involves reducing existing risks to the community and workers during implementation
of remedial actions. The ability of an alternative to meet cleanup guidelines was evaluated. The
time required for the remedial alternative to achieve the desired result was also considered,
including the potential length of exposure to which the local public may be subjected. The long-
term protectiveness criterion addresses the magnitude of residual risk and the long-term
reliability associated with the alternatives. The alternatives were also evaluated for their
effectiveness in preventing further exposure to residual contamination.
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Implementability

Each altermative was evaluated in terms of implementability including technical
feasibility, administrative feasibility, and availability of necessary remedial materials, equipment,
and work force. The assessment of short-term technical feasibility considered the ability to
construct the given technology and the short-term reliability of the technology. Long-term
technical feasibility factors considered include the ease of undertaking additional remedial action
if necessary, of monitoring the effectiveness of the given remedy, and of operation and
maintenance. Administrative feasibility for implementing a given technology was evaluated by
reviewing the ability to obtain approvals from other agencies, the likelihood of favorable
community response, and the need to coordinate with other agencies.

The extent to which a given technology was judged implementable also depended on the
availability of treatment and disposal services and capacities, and on the availability of the
necessary equipment and specialties.

Cost

The final criterion for the screening of alternatives was the relative cost of the remedy.
At this stage, detailed cost estimates are not developed because specific design parameters are
not known. Costs at this screening stage are discussed only qualitatively.

4.4.1 "Accessible" Soils

Based on the applicable remedial actions listed in Section 4.3.1 and on previous
discussions, the alternatives developed for source media for the Tonawanda site are:

® o action,

® institutional controls;

¢ containment;

e excavation and disposal; and

e excavation, treatment, and disposal.

Specific disposal options would be paired with the developed sitewide alternatives.
Disposal options will be discussed in detail in Section 5.2.

Preliminary information on the effectiveness, implementability, and cost of each of the
developed remedial units alternatives is given in the following sections.
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Alternative 1: No action. This no-action alternative is included for evaluation in
accordance with CERCLA requirements and NEPA values and includes environmental
monitoring. This alternative is not effective in protecting human health and the environment in
areas where contamination is considered above acceptable levels, but it should be easy to
implement and involves minimal cost (O&M only).

Alternative 2: Institutional Controls. Actions taken to reduce potential exposures
include site security and fencing which has already been implemented, therefore it involves
minimal cost. Imposition of deed restrictions not currently in place would make this alternative
more effective.

Alternative 3: Containment. This alternative involves capping accessible contaminated
soils. The areas to be capped would be the accessible primary source areas—Ashland 1 and 2
and the waste piles at Seaway and Linde. Other primary source areas are either under buildings,
paved areas, refuse or railroad tracks, and are thus considered contained. Environmental
monitoring and the statutory-required 5-year review to determine whether the remedy was still
protective of human health and the environment would be required. This alternative is effective
in eliminating some pathways of exposure to contaminants and, to some extent, the mobility of
contaminants, and is thus considered protective of human health and the environment. Overall,
it is easy to implement and relatively low in cost (both capital and O&M).

Alternative 4: Excavation and disposal. This alternative involves excavation of all
"accessible" surface and subsurface soils contaminated above DOE guidelines for residual soil
contamination. This would include complete excavation of all contaminated soils at Ashland 1
and 2. Contaminated soils on Linde, not under Building 30, would be removed. The waste
storage piles at Linde and Seaway would be removed and soils under the pile would be
excavated. Removal of "accessible" contaminated soils would be effective in protecting human
health and environment. This would be a time-consuming task; expensive, but considered
implementable. Capital costs of excavation and disposal of excavated soils and solid waste are
expected to be moderate whereas O&M costs are expected to be low. Time to complete this
action at the entire site could be a significant consideration.

Alternative 5: Excavation, treatment, and disposal. This alternative is similar to
Alternative 4, but includes treatment of contaminated soils. Treatment would be performed
onsite at Ashland 2. This action is expected to pose implementation issues in addition to those
described under Alternative 4 because of additional material handling. Commercial suppliers
of the treatment technologies are available. The time to implement this alternative is a
consideration and would be longer than for Alternative 4. The cost of this alternative is expected
to be higher than that for Alternative 4; the volume of contaminated soil to be disposed of would
be reduced, but the cost of treatment is significant.
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4.4.2 "Access-Restricted" Soils

The applicable remedial actions listed in Section 4.3.2 are limited, and the alternatives
developed for "access-restricted" soils for the Tonawanda site are:

® no action and

¢ institutional controls.

Alternative I. No action. This alternative is necessary to comply with CERCLA
requirements and NEPA values. This alternative does not achieve remedial action objectives.
It is easy to implement and involves minimal cost.

Alternative 2: Institutional controls. This altermative of providing site security,
fencing, and signs has already been implemented to a large extent; therefore, cost is negligible.

This alternative is effective in reducing exposures to the public.

Should the access-restricted soils become accessible either through the actions of DOE
or others, they can be remediated as accessible soils.

4.4.3 Contaminated Sediments

Based on the applicable remedial actions listed in Section 4.3.3 and on the previous
discussions, the alternatives developed for contaminated sediments for the Tonawanda site are:

® 1o action,
® institutional controls,
e diversion of flow with dikes and berms followed by excavation of sediments,

e grading of stream bank with restoration of wetlands and revegetation at specific
locations,

e removal of sediments at Linde, and
e dikes and berms, grading, and revegetation.
Alternative 1: No action. This alternative is included for consideration in accordance

with CERCLA requirements and NEPA values. This altermative does not achieve remedial
action objectives. It is easy to implement and involves minimal cost.
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Alternative 2. Institutional controls. This alternative of providing site security,
fencing, and signs has been implemented to a large extent; therefore, cost is negligible. This
alternative is effective in isolating the contaminants of concern from the public.

Alternative 3. Diversion of flow with dikes and berms. This alternative is an effective,
low cost solution to redirect surface water flows in order to isolate the contaminants to be
removed. It would be easily implementable at Rattlesnake Creek and drainage ditches.

Alternative 4. Grading and revegetation. This alternative is an effective, low cost
method to minimize contaminant migration into surface water bodies and wetlands. This
alternative would be easily implemented at Rattlesnake Creek and drainage ditches.

Alternative 5: Removal of sediments at Linde. This alternative entails cleaning all
contaminated sediments from the sumps and stormwater lines as well as excavation of
contaminated sediments from within the wetlands. This alternative is readily implementable and
cost effective to remove all contaminated sediments at Linde.

Alternative 6: Dikes and berms, grading and revegetation. This alternative is a

combination of Alternatives 3 and 4. These surface water controls are a cost-effective and easily
implementable means to prevent further migration of contaminants.

4.4.4 Buildings and Structures

Based on the applicable remedial actions listed in Section 4.3.3 and on the previous
discussions, the alternatives developed for buildings and structures for the Tonawanda site are:

® no action;

® containment;

e partial demolition and disposal;

e complete demolition and disposal;

® decontamination; and

® decontamination, partial demolition, and disposal.

Alternative 1: No action. This alternative is included for consideration in accordance
with CERCLA requirements and NEPA values and includes environmental monitoring. This

alternative is not effective in protecting human health and the environment in areas where
contamination is considered above acceptable levels, but it should be easy to implement on DOE-
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owned properties and involves minimal cost (O&M only). Institutional controls (site security,
locks, and signs) are currently in place at the four buildings at Linde to restrict access; therefore,
these buildings do not require an alternative for remedial action.

Alternative 2: Containment. Containment is effective in reducing direct contact and
the mobility of the contaminants in the short term. However, surface sealing and barriers are
ineffective in reducing the potential for long-term direct contact and contaminant mobility, due
to the natural degradation of the sealant with age, likely cracking of the surface material, and
difficulty in maintaining the impermeable barriers over time. Effective in mitigating fugitive
emissions resulting from demolition activities, this alternative is relatively easy to implement and
has low capital and O&M costs.

Alternative 3. Partial demolition and disposal. Partial demolition is effective in
protecting human health and the environment by reducing direct contact and the mobility of the
contaminants for the areas or portions of the buildings and structures demolished and disposed.
This alternative would involve the removal of only those parts of buildings and structures with
levels of contamination above DOE guidelines. Buildings 14, 31, and 38 would be completely
demolished to gain accessibility to contaminated soil. This alternative is moderate to high in
capital and low in O&M costs. Implementation of this alternative would be somewhat difficult
due to ongoing Linde Plant operations.

Alternative 4. Complete demolition and disposal. This alternative is effective in
reducing direct contact and the mobility of the contaminants by complete demolition and removal
of the contaminants for all of the contaminated buildings and structures. This alternative would
involve the complete demolition of buildings with levels of contamination above DOE surface
contamination guidelines. This altermative is high in capital and low in O&M cost.
Implementation of this alternative would be difficult due to ongoing Linde Plant operations.

Alternative 5: Decontamination. Decontamination procedures remove the contaminants
from the surface of the material through physical and chemical procedures. This alternative is
effective in protecting human health and the environment by reducing direct contact and the
mobility of the contaminants. This alternative would involve the decontamination of buildings
and structures at the Linde property with levels of contamination above DOE guidelines.
Depending on the method of decontamination chosen and the type of surface material, potentially
all of the contamination may not be removed from the surface. Buildings 14, 31, and 38 would
be completely demolished to gain accessibility to contaminated soil. This alternative is moderate
to low in capital and low in O&M cost. Implementation of this alternative would be difficult due
to ongoing Linde Plant operations.

Alternative 6: Decontamination, partial demolition, and disposal. This alternative

is effective in reducing direct contact and the mobility of the contaminants by removal of surface
contaminants by decontamination, and partial demolition of buildings and structures where
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decontamination is impractical or not completely successful. This alternative would involve the
decontamination and partial demolition of buildings and structures associated with active plant
operations at the Linde property with levels of contamination above DOE guidelines. Buildings
14, 31, and 38 would be completely demolished to gain access to contaminated soil. This
alternative is moderate in capital and low in O&M cost. Implementation of this alternative would
be difficult due to ongoing Linde Plant operations.

4.5 SCREENING OF ALTERNATIVES FOR APPLICABILITY

In this section alternatives are screened for applicability to the four remedial units. An
alternative may be screened out for a remedial unit on the basis of effectiveness,
implementability, or cost. The screening is usually performed on a general basis because the
information required to fully evaluate the alternatives is not complete at this point in the process.
The desired result of screening is to provide a range of alternatives, consistent with the NCP,
to be evaluated in more detail. Based on information documented in Section 4.4 on the
effectiveness, implementability, and cost of each alternative, the alternatives that are retained
have been deemed effective in meeting remedial action objectives. The screening of alternatives
follows in Sections 4.5.1 through 4.5.5 and a summary is provided for each remedial unit in
Tables 4-1 to 44. The no-action alternative has been retained for each remedial unit based on
CERCLA requirements and NEPA values.

4.5.1 "Accessible" Soils

Alternative 5, which includes excavation, treatment, and disposal was eliminated at this
time. Immobilizing radionuclides by treatment such as vitrification before final disposal at a
secure facility would not add to the overall protectiveness and would be very costly. The only
exception to that argument would be if beneficial reuse of the vitrified soils would be available
and disposal would not be necessary. Vitrification’s major limitation is that it is energy
intensive and, thus, may be more expensive compared to other remedial technologies. A second
major limitation is the potential for some contaminants, both organic and inorganic, to volatize
which requires off-gas treatment. Since vitrification has not been demonstrated at full scale,
production treatability studies would be required. No action, containment, and excavation and
disposal alternatives have been retained for detailed analyses. Institutional controls will be
retained as a component to the containment and excavation alternatives. Retaining institutional
controls as a separate alternative for "accessible" soils would not produce new information to
base a decision upon because these controls are in effect now.
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Table 4-1. Initial Screening of Remedial Unit-Specific Alternatives for "Accessible" Soils

1. No Action Yes Does not achieve remedial action Easily implemented. Negligible cost; monitoring
objectives. only.

2. Institutional Controls Yes* Not effective in removing source Already implemented to a large Low capital; low O&M °.
of contamination. extent.

3. Containment Yes Not effective in removing source Implementable. Low capital; low O&M.
of contamination and, thereby, .
principal threat.

4. Excavation, Yes Effective due to removal of source | Implementable. Moderate capital;

Institutional Controls of contamination. low O&M.
and Disposal

5. Excavation, No Effective due to removal of source | Implementable; treatment process | High capital;

Institutional Controls, of contamination. performance could affect low O&M.

Treatment and Disposal

—

——

O&M = operation and maintenance
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implementability. Vitrified waste
requires disposal in a secure
facility.

Retained only as part of containment and excavation alternatives

——— —___——




Table 4-2. Initial Screening of Remedial Unit-Specific Alternatives for "Access-Restricted" Soils

1. No Action Yes Does not achieve remedial action Easily implemented. Negligible cost; monitoring
objectives. only.
2. Institutional Controls Yes® Not effective in removing source Already implemented. Retained Low capital; low O&M °.
of contamination and, thereby, as components to other media-
principal threat. specific alternatives.
— = —

Retained only as part of other media-specific alternatives

® Q&M = operation and maintenance

61-v
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Table 4-3. Initial Screening of Remedial Unit-Specific Alternatives for Contaminated Sediments

. No Action

Does not achieve remedial action
objectives.

Easily implemented. Institutional
controls in place.

Negligible cost; monitoring ‘
only. |

. Institutional Controls

Not effective in removing source
of contamination.

Implementable.

Low capital; low O&M °.

Dikes and Berms

Minimizes contact between surface
water and contaminants. Effective
only in combination with other
alternatives.

Already implemented. Retained
as component to other media-
specific alternatives.

Moderate capital;
low O&M.

Grading and
Revegetation

Minimizes migration of
contaminants; effective only in
combination with other
alternatives.

Implementable.

Low capital; low O&M.

Complete Removal and
Disposal

oz-v

Effective due to removal of source
of contamination.

Implementable; removal of
difficult-to-access wetland
sediments could affect
implementability. Restoration of
wetland areas required.

High capital; low O&M.

| 6. Dikes and Berms, Yes
Grading and
Revegetation

and Rattlesnake Creek.

Effective to isolate contaminated
sediments within drainage ditches

—_—_—
T —

* Retained because these controls currently in place

O&M = operation and maintenance
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Implementable.

Moderate capital;
low O&M.

—
—
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Table 4-4. Initial Screening of Remedial Unit-Specific Alternatives for Buildings and Structures

Institutional Controls

of contamination.

* O&M = operation and maintenance.

Alternative Retalned . Effectly
1. No Action Yes Does not achieve remedial action | Easily implemented. Negligible cost;
objectives. monitoring only.
2. Complete Demolition Yes Effective in removing source of Difficult to implement due to High capital; low O&M °.
and Disposal contamination. demolition of operating facility.
3. Partial Demolition and No Effective in removing source of Implementable; access to Moderate capital;
Disposal contamination. buildings due to operating facility | moderate O&M.
may be difficult.
Decontamination No Effective in removing majority of | Implementable; access to Moderate capital;
contamination, buildings due to operating facility | moderate O&M.
may be difficult.
5. Decontamination, Yes Effective in removing source of Implementable; access to Moderate capital;
Partial Demolition, contamination, buildings due to operating facility { low O&M.
and Disposal may be difficult.
6. Containment and Yes Not effective in removing source | Implementable. Low capital; high O&M.




4.5.2 "Access-Restricted" Soils

Institutional controls such as site security, posting signs, and fencing are currently
implemented at Linde and Seaway, the two propersies containing "access-restricted” soils.
Therefore, evaluating institutional controls as a separate alternative to be implemented would not
generate additional analyses for decision makers. Institutional controls would be retained for
detailed analysis as components to other media-specific alternatives. Environmental monitoring
currently being performed would be considered as part of the no-action alternative (Alternative

1).
4.5.3 Contaminated Sediments

The alternative of institutional controls (Alternative 2, site security, fencing, and signs)
to control access by the public to the contaminated areas of Rattlesnake Creek and Linde would
be considered because these controls are currently in place. Alternative 6, diverting flow
through dikes and berms to access contaminated sediments and grading embankments along with
- restoring of wetlands and vegetation at surface water and wetland locations has been retained for
further evaluation. All individual surface water controls, Alternative 3, dikes and berms, and
Alternative 4, grading and revegetation, comprise Alternative 6 and, therefore, would not be
retained for individual detailed analyses. Activities to remove contaminated sediments from
within the wetland and storm lines and sumps at Linde have been retained for further evaluation
(Alternative 5). '

4.5.4 Buildings and Structures

Alternative 3, partial demolition and disposal, and Alternative 4, decontamination, are
both part of Alternative 5 and, therefore, will not be retained as individual alternatives.
Alternative 2, complete demolition and disposal, was retained for detailed analyses. The extent
of contamnination documented at present indicates that complete demolition of buildings currently
not in use is warranted. Alternative 6, containment, was retained for detailed analyses.
Containment would be effective in isolating the source of contamination on a short-term basis.

4.5.5 Disposal Options

All disposal options retained after initial screening in Section 3 are retained for detailed
evaluation. These are: onsite disposal; a new in-state FUSRAP-dedicated facility; an out-of-
state FUSRAP-dedicated facility located in the eastern or western United States; an existing out-
of -state DOE-owned facility; an existing out-of-state commercial facility; and beneficial reuse.
A description of these options is provided in Section 5.2.1.3. The disposal options to be
combined with the remedial unit alternatives into sitewide alternatives are as follows:
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® onsite disposal;

¢ in-state FUSRAP-dedicated facility;

® out-of-state FUSRAP-dedicated (eastern U.S.) facility;
® out-of-state FUSRAP-dedicated (western U.S.) facility,
¢ out-of-state DOE-owned facility;

® out-of-state commercial facility; and

® beneficial reuse.

4.6 ASSEMBLY OF SELECTED SITEWIDE ALTERNATIVES

Following this preliminary screening process, the alternatives that remained for each
environmental medium of concern were organized into sitewide alternatives. The remedial unit-
specific alternatives retained for accessible soils, access-restricted soils, contaminated sediments,
and buildings and structures were assembled into sitewide alternatives based upon the objective
of each alternative (i.e., total removal, partial removal, and containment). To properly evaluate
the overall magnitude of environmental, public health, and socioeconomic impacts in the detailed
analysis section, development of sitewide alternatives was necessary.

Sitewide alternatives were assembled to cover a range of options that address each of the
environmental media of concern for the Tonawanda site. The alternatives offer a wide range
of media-specific options. These options address, to different degrees, the risks posed by the
site. Table 4-5 presents a discussion of each sitewide alternative developed. Table 4-6 presents
a summary of the components for the sitewide alternatives. These six remedial alternatives will
be analyzed in detail in Section 5 of this report.
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Table 4-5. Summary of Selected Sitewide Alternatives

Alternative No. 1 - No _Action

This alternative consists of performing no remedial actions and maintaining a "status quo" at the site.
Limited site access and fencing would continue to minimize direct contact of contaminants with the
public but would not be extended or necessarily maintained. Periodic monitoring of contaminant
levels by collecting and analyzing samples is incorporated in this alternative.

Alternative No. 2 - Complete Excavation and Offsite Disposal/Reuse

This alternative includes excavation activities to remove all radioactive soil at the site including all L
"access-restricted” soils at Linde and Seaway. Contaminated buildings and structures would be
completely demolished. Surface water from Rattlesnake Creek would be diverted to remove
radioactive sediments and the associated wetlands would be reconstructed. All contaminated soil,
sediments, and demolition waste would be disposed at an offsite licensed land encapsulation facility.
Groundwater would continue to be monitored. Clean backfill would be used to restore all excavated
areas. |

Alternative No. 3 - Complete Excavation and Onsite Disposal

Same activities as described in Alternative No. 2 except for construction of an onsite designed land
encapsulation facility at Ashland 1, Ashland 2, or Seaway for the disposal of all excavated soils and
sediments. Demolition debris from the buildings and structures at Linde would be reduced before
disposal at the onsite landfill. Clean backfill would be used to restore all excavated areas.

Alternative No. 4 - Partial Excavation and Offsite Disposal/Reuse

This alternative includes excavation activities to remove all accessible radioactive soil contamination
at the site. "Access-restricted” soils at Seaway and Linde would be contained where necessary. All
other activities would be similar to Alternative No. 2 except those for buildings and structures at
Linde, which would include demolition of Buildings 14, 31, and 38 and subsequent volume
reduction activities. Building 30 at Linde would be decontaminated. Soils underneath Building 30
would be remediated when it is demolished by others.

|| Alternative No. S - Partial Excavation and Onsite Disposal |

Same as Alternative No. 4 except for construction of an onsite designed land encapsulation facility at
Ashland 1, Ashland 2 or Seaway.

Alternative No. 6 - Containment

This alternative includes capping all accessible soils and maintaining the existing "containment” of
all "access-restricted" soils at Linde and Seaway. Surface sealants would be applied and institutional
controls would continue for all Linde structures. Surface water would be diverted from Rattlesnake
Creek to remove radioactive sediments and associated wetlands would be reconstructed. Sediments
removed would be incorporated into the capped area at Ashland 2. Groundwater would continue to

be monitored. “
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Table 4-6. Summary of Components of Sitewide Alternatives

Alternative 1 - No Action

¢ Monitor groundwater, surface water, and ambient air (30 years minimum)

Alternative 2 - Complete Excavation and Offsite Disposal

¢  Spray sealants on all buildings at Linde

¢ Demolish all buildings at Linde

| ¢ Reduce volume of waste with hammer mill and dispose of demolition debris offsite
f ¢ Clean storm lines and sumps at Linde and dispose of sediments offsite

®  Construct earthen dikes to divert flow of Rattlesnake Creek

¢ Remove sediments from Rattlesnake Creek, drainage ditches, and wetlands, and dispose of sediments
offsite

e Restore creek, drainage ditches, and wetlands

|1 ¢ Remove railroad spur, paveme:nt, and concrete slabs at Linde to access, remove, and dispose of soils

offsite
e Excavate and dispose contaminated soils from Ashland 1, Seaway, and Ashland 2 offsite
¢  Haul clean backfill to restore site
e  Restore site with pavement (Linde), loam, and seed

®  Monitor groundwater, surface water, and ambient air (5 years minimum)

Alternative 3 - Complete Excavation and Onsite Disposal

e  Same activities as described in Alternative 2
¢  Construct onsite landfill at Ashland 1, Ashland 2, or Seaway
® Operate and maintain onsite landfill (30 years minimum to a maximum of 1000 years)

e  Monitor groundwater, surface water, and ambient air (30 years minimum)
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Table 4-6. (continued)

Alternative 4 - Partial Excavation and Offsite Disposal/Reuse

Spray sealants on Buildings 14, 31, and 38 at Linde

Demolish Buildings 14, 31, and 38 and dispose demolition debriﬁ offsite
Perform physical and chemical decontamination of Building 30 at Linde
Clean storm lines and sumps at Linde and dispose of sediments offsite
Construct earthen dikes to divert flow of Rattlesnake Creek

Remove sediments from Rattlesnake Creek, drainage ditches, and wetlands, and dispose of sediments
offsite

Restore creek, drainage ditches, and wetlands

Remove waste piles at Linde and Seaway and soils in vicinity of railroad spur at Linde; dispose of
contaminated soils offsite

Completely excavate contaminated soils at Ashland 1 and 2 and dispose of soils offsite

Haul clean backfill to restore site

Restore site with loam and seed

Monitor groundwater, surface water, and ambient air at Linde and Seaway (30 years minimum)

Maintain institutional controls over site and groundwater use at Linde and Seaway (30 years
minimum)

Remove and dispose of contaminated soils under Building 30 at future date, when building is
demolished by others

Alternative 5 - Partial Excavation and Onsite Disposal

Same activities as described in Altemative 4

Construct onsite landfill at Ashland 1, Ashland 2, or Seaway

Operate and maintain onsite landfill (30 years minimum to a maximum of 1000 years)
Monitor groundwater, surface water, and ambient air (30 years minimum)

Institutional controls over site and groundwater use (30 years minimum)
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Table 4-6. (continued)

Alternative 6 - Containment
e  Spray sealants on all buildings at Linde

Clean storm lines and sumps at Linde and dispose sediments offsite

Construct earthen dikes to divert flow of Rattlesnake Creek

Remove sediments from Rattlesnake Creek, drainage ditches, and wetlands; incorporate sediments
into capped areas of Ashland 2

e  Restore creek, drainage ditches, and wetlands

e  Cap soils in vicinity of railroad spur at Linde

e  Cap waste piles at Linde and Seaway with multi-media cover

¢ Haul materials for capping contaminated soils

¢ Place and grade soils on areas to be capped at Ashland 1 and 2

e Cap contaminated soils with multi-media cover

e  Restore site with loam and seed

¢  QOperate and maintain capped areas (30 years minimum)

®  Monitor groundwater, surface water, and ambient air (30 years minimum)

« Institutional controls over site and groundwater use (30 years minimum)

=
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5. DETAILED ANALYSIS OF ALTERNATIVES

5.1 INTRODUCTION

The detailed analysis of alternatives follows the development and screening of alternatives
and provides the basis for identifying a preferred altermative. This section analyzes and
evaluates the suitable alternatives developed and screened in Section 4. Section 5.2 provides the
detailed description of alternatives. In Section 5.3, the alternatives capable of addressing the
contamination are evaluated in detail based on the integration of CERCLA criteria with NEPA
values (see Table 5-1). The detailed analysis consists of defming each alternative with respect
to the contaminated media, the technologies to be used, and performance requirements associated
with those technologies, and an assessment and summary profile of each alternative against the
evaluation criteria.

The statutory requirements (EPA 1988a) that guide the evaluation of remedial alternatives
in an FS are that a remedial action:

e protect human health and the environment;

¢ attain ARARs or define criteria for invoking a waiver;

® be cost effective; and

¢ use permanent solutions to the maximum extent.

EPA has established nine evaluation criteria to address these statutory requirements for
CERCLA. Section 5.3 presents an evaluation of each potential remedial action alternative based
on the nine criteria, which are listed and explained below:

e overall protection of human health and the environment;

e compliance with ARARSs;

¢ long-term effectiveness and permanence;

e short-term effectiveness;

¢ reduction of mobility, toxicity, or volume through treatment;

¢ implementability;

® cost;
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Overall Protection of Human Health and the Environment
Compliance with ARARs
Long-Term Effectiveness and Permanence
irreversible and irretrievable commitment of resources
Short-Term Effectiveness
direct and indirect environmental impacts and their significance (environmental impacts)
geology and soils
water quality
air quality
ecological resources
biota
L threatened and endangered species
1 wetlands
archaeological, cultural, and historic resources
land use and recreational/aesthetic resources
socioeconomic and institutional issues '
community well-being
institutional considerations
public services
economic and demographic resources
local transportation impacts
i noise impacts
unavoidable adverse impacts
mitigative measures
short-term uses and long-term productivity
I cumulative impacts
Reduction of Toxicity, Mobility, and Volume through Treatment
Implementability
Cost
Community Acceptance’
State Acceptance’

After public comment/input
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e state or support agency acceptance; and,
® community acceptance.

The overall protection of human health and the environment each alternative affords is
evaluated on the extent to which it reduces the risk of exposure to contaminants from potential
exposure pathways through engineering or institutional controls. Each alternative is also
examined for its potential of creating any unacceptable short-term or cross-media impacts.

The ARARs identified and screened for relevance to the remedial actions are presented
in Appendix F. A table identifying ARARs significant to individual alternatives or requiring
waivers is presented in Appendix F, Table F4.

Long-term effectiveness and permanence of the alternatives are evaluated on the
magnitude of residual risk and the adequacy and reliability of controls used to manage remaining
waste after response objectives have been met over the long term. Alternatives that afford the
highest degrees of long-term effectiveness and permanence result in little or no contaminated
waste remaining at the site, making long-term maintenance and monitoring unnecessary and
minimizing the need for institutional controls.

Evaluation of alternatives for short-term effectiveness takes into account protection of
workers and the community during the remedial action, environmental impacts from
implementing the action, and the time required to achieve cleanup goals.

The statutory preference is to select a remedial action that employs treatment to reduce
the toxicity, mobility, or volume of hazardous substances. However, treatment technologies
were screened out in Section 4 due to the limiting characteristics of the onsite soils and the waste
material. Soils at the Tonawanda site are predominantly fine grained soils (clays), which are
not suitable for volume reduction or immobilization treatment technologies. Treatment
technologies reviewed would not reduce the toxicity (radioactivity) of radionuclides. The
mobility of the radionuclides could be reduced, but since the waste is still toxic, the immobilized
waste would still require disposal at a secure facility. Since radionuclides tend to adhere to fine
grained particles and the waste characteristics consist predominantly of silts and clays, volume
reduction technologies would not be effective. In addition, treatment technologies for
radionuclides are an emerging technology and have not been demonstrated to be effective at full
scale production for all soil types.

The analysis of implementability deals with the technical and administrative feasibility
of implementing the alternatives as well as the availability of necessary equipment and services.
This criterion includes such items as the ability to construct and operate components of the
alternatives; the ability to obtain services, capacities, equipment, and specialists; the ability to
monitor the performance and effectiveness of technologies; and the ability to obtain necessary
approvals from other agencies.
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The costs presented are based on a variety of information including quotes from
suppliers, generic unit costs, vendor information, conventional cost estimating guides, and prior
experience (EPA 1988a). The feasibility study-level cost estimates shown have been prepared
from the information available at the time of the estimate for guidance in project evaluation and
implementation. The actual costs of the project would depend on true labor and material costs,
actual site conditions, competitive market conditions, final project scope, implementation
schedule, and other variables. A significant uncertainty that would affect the cost is the actual
volume of contaminated soil. Most of these uncertainties would affect all of the costs similarly.
A sensitivity cost analysis, presented in Appendix G, describes potential cost analysis 1mpacts
based on the vanatlon of certain factors.

The preferred alternative should be acceptable to state and support agencies. Also, the
concerns of the community should be considered in presenting altermatives that would be
acceptable to the community. An initial discussion about possible impacts to community well-
being are presented in each altermative. These two criteria would be evaluated following
comments on the draft FS/PP-EIS received during the public comment period and would be
addressed in the final FS/PP-EIS prior to the finalization of the ROD.

Section 5.3 also evaluates the environmental consequences of an action, including the
following issues not always emphasized in environmental evaluations under CERCLA:

e direct and indirect environmental impacts and their significance;
e unavoidable adverse impacts;

* mitigative measures;

¢  short-term uses and long-term productivity;

¢ cumulative impacté; and

e irreversible and irretrievable commitment of resources.

Direct impacts are those effects caused by the action and occurming at the same time and
place. Indirect impacts are those caused by the action that occur later in time or farther removed
in distance, but that are still reasonably foreseeable. Indirect impacts may include growth-
inducing effects and other effects related to induced changes in the pattern of land use,
population density or growth rate, and related effects on air and water and other natural systems,
including ecosystems. Other categories of NEPA impacts that are evaluated include ecological
(such as the effects on natural resources and on the components, structures, and functions of
effected ecosystems), aesthetic, historic, cultural, economic, social, and human health effects.
Effects also discussed are those actions which may have both beneficial and detrimental effects,
even if on balance the effect may be beneficial.
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Unavoidable adverse impacts under NEPA include any effects from the proposed action
that cannot be avoided should the proposal be implemented. Mitigation is indicated if the
adverse impact could be reduced to any degree. .

Mitigative actions were considered, where applicable, concerning:
e avoiding the impact altogether by not taking a certain action or parts of an action;

¢ minimizing impacts by limiting the degree or magnitude of the action and its
implementation;

® rectifying the impact by repairing, rehabilitating, or restoring the affected
environment;

e reducing or eliminating the impact over time by preservation and maintenance
operations during the term of the action; and

e compensating for the impact by replacing or providing substitute resources or
environments.

l The discussion of short-term uses and long-term productivity evaluates the short-term
benefits of the alternatives in relation to the commitment of natural resources. Adverse impacts
I to the environment were considered short-term if the project area can be returned to pre-project

uses when the project is ended.

Discussion of cumulative impacts includes the impact on the environment that results
from the incremental impact of the action when added to other past, present, and reasonably
foreseeable future action, regardless of what agency or person undertakes such other action.
Cumulative impacts can result from individually minor but collectively significant actions taking
place over a period of time.

Discussions of irreversible and irretrievable commitment of resources include the
permanent loss of resources caused by implementation of the alternatives. Those resources were
identified that could be committed for long periods of time but that could be restored in the
future if the hazardous material is removed.

DOE, as a matter of policy, integrates NEPA values into the procedural and
documentation requirements of CERCLA. Therefore the evaluation of alternatives for
remediation is conducted using this approach. The NEPA discussions have been grouped under
the criterion of "short-term effectiveness.” Many of the environmental issues addressed under
this criterion may have impacts at the site beyond the short term (the period of implementation
of the alternative); however, in the interest of avoiding repetition of issues and facilitating review
of the document for NEPA purposes, these issues are presented under "short-term effectiveness, "
and the definition of that criterion is expanded to include these issues. An exception is the
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NEPA discussion on "irreversible and irretrievable commitment of resources" which is addressed
under the CERCLA criterion, "long-term effectiveness and permanence. "

In Section 5.4, a summary of criterion-specific evaluations of each sitewide remedial
action altermative from Section 5.3 is presented. Both CERCLA and NEPA require a
comparative evaluation of alternatives, which is presented in Section 5.5.

52 DETAILED DESCRIPTIONS OF REMEDIAL ACTION SITEWIDE
 ALTERNATIVES

This section describes in detail the sitewide remedial action alternatives that were
developed from the initial screening. General actions which are common to several alternatives
(e.g., excavation, transportation, and disposal) are described in Section 5.2.1. Descriptions of
these general actions are not repeated in the detailed descriptions in Section 5.2.2; however,
their applicability or limitations for a particular remedial unit are discussed as appropriate.
Finally, Section 5.2.2 presents the descriptions of sitewide alternatives.

5.2.1 General Actions
5.2.1.1 Excavation

Contaminated soil is excavated with conventional earth-moving equipment (e.g., hoes,
bulldozers, and front-end loaders). The type of equipment to be used is determined by the size
of the area to be remediated, the area available to set up the equipment, the required bucket size
for efficient removal of the soil, and the capability for moving the contaminated soil to a facility
for treatment or disposal. Dump trucks and dump trailers can haul excavated soil. At Linde,
manual excavation would be employed where lack of space makes use of conventional equipment
infeasible.

The term "hoe" applies to any excavating machine of the power-shovel type (e.g., hoe,
backhoe, back shovel, or pull shovel). Hoes are used primarily to excavate below the natural
surface of the ground on which they rest and are most suited to excavating trenches and pits and
to general grading work that requires precise control of excavation depth. They are superior to
drag lines for close-range work and for loading excavated material into dump trucks.

Bulldozers are versatile machines used on projects such as moving earth for distances up
to 91.4 m (300 ft), spreading earth fill, backfilling trenches and pits, clearing sites of debris,
and pushing debris into loading areas. Bulldozer blades are mounted perpendicular to the
direction of travel while angle dozer blades are set at some other angle to the direction of travel,
so the former blades push earth forward while the latter blades push earth forward and to one
side.
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Front-end loaders, also called tractor shovels, are used extensively in construction to
handle and load bulk material such as soil, rocks, and rubble into dump trucks, to move earth
forward for short distances, and to excavate. The two basic types of front-end loader are
crawler tractor mounted and wheel tractor mounted; they may be further classified based on their
capacity.

Dump trucks and trailers serve only as hauling units for soil, rock, aggregate, and other
material. Because of their speed on suitable roads, they provide high earth-moving capacity at
relatively low hauling cost. They also provide a high degree of flexibility, as the number of
trucks in service may easily be increased or decreased to modify the total hauling capacity of
a fleet. '

Bulldozers or front-end loaders can remove relatively shallow and wide areas of
contaminated soil. Contaminated surface soils that cover smaller areas may be removed using
this equipment or digging equipment such as backhoes. Generally effective to a depth of 0.3
t0 0.6 m (1 to 2 ft), front-end loaders can scoop surface soils either into a temporary pile that

. can then be loaded in dump trucks or some other similar container for transport, or directly into

the transport container. If soil removal must go below a foot or two, hoes generally are more
applicable due to their greater depth-handling capability.

Access to subsurface soils would occur with digging equipment such as hoes or backhoes.
In addition to determining the optimum bucket size for efficient removal of subsurface soil, the
depth of excavation must be taken into account because there is a physical limitation on the
length of hydraulic arms. Contaminated soil in certain locations, (e.g., next to buildings or
culverts) can be accessed with backhoes using smaller buckets or with smaller earth removal
equipment. In some cases, it may be necessary to reroute drainage culverts to gain access to
soils under them, or to use smaller equipment, possibly even shovels, to remove soil manually.

If subsurface soils are contaminated over a large area in some of the remedial units, it
would be necessary to combine surface soil removal with further subsurface excavation. The
uppermost several feet of contaminated soil could be removed with bulldozers or other surface
soil removal equipment, and the more limited deeper areas of contaminated soils could be
accessed with digging equipment.

5.2.1.2 Transportation

Either bulk waste or containerized waste may be tansported. Shipment of bulk
contaminated soil may be by rail car or truck; some disposal facilities are known to have rail
access and facilities for offloading rail cars. For the purpose of evaluating the in-state and out-
of -state disposal facilities, it would be assumed that rail cars would be used to transport materials
out of state, whereas trucks would be used to transport the materials within the State of New
York. -
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Semi-tractor. trailer trucks, both flatbed and enclosed, are commonly used to transport
containerized waste and would be appropriate for these excavated soils. If the receiving facility
can accept bulk contaminated soil, transportation by covered dump truck could be used instead.
If the excavated soils must be transported across the country, rail transportation for either the
bulk or containerized soil is a viable option.

The containers would be manifested according to applicable requirements for shipment
of radioactive waste materials. As required, predesignated routes would be traveled and an
emergency response program would be developed for accidents. Upon arriving at the disposal
facility, the containers would be removed from the truck or rail car for disposal.  The
transportation of radioactively contaminated materials would strictly comply with all applicable
state and federal regulations.

Material that does not exceed 2000 pCi/g of total radioactivity is not classified as
radioactive by the U.S. Department of Transportation (DOT). Therefore, it may be possible to
ship untreated bulk soil from the Tonawanda site as nonradioactive waste under DOT
regulations, contingent upon disposal facility waste acceptance criteria. Placarding trucks as
radioactive materials would still be a good practice.

All vehicles used to transport excavated soil would be inspected before use and surveyed
for radioactive contamination following transport. Decontamination would be performed as
appropriate.

5.2.1.3 Description of Disposal Options

The disposal options for the contaminated materials include onsite or offsite disposal.
Offsite disposal options include: a new facility dedicated to FUSRAP waste within the State of
New York; a new National East or National West facility dedicated to FUSRAP waste; existing
DOE disposal facilities; existing commercial disposal facilities; or beneficial reuse.

Onsite Disposal

This option involves the design and construction of a new encapsulated disposal facility.
A new encapsulated disposal facility would follow DOE’s conceptual design for an encapsulated,
aboveground facility for FUSRAP waste (BNI 1989) and use all natural materials with a
projected life of 200 to 1000 years. Design capacity (for complete excavation alternatives)
would be for an estimated 282,100 m® (369,000 yd®). Figure 5-1 indicates the three potential
locations with the estimated configurations and sizes for the onsite disposal cell located on
Ashland 1, Seaway, or Ashland 2 properties. (The three potential locations, configurations, and
sizes are intended only to show the feasibility of onsite disposal. The actual location and
configuration within each of these options would be determined, in part, based on final
engineering design considerations.) Figure 5-2 indicates a typical section of the waste
containment structure.

92-048P/102693 5-8




£6ETRO/ASIOT6

e —..,

ottt
—— — . — — -

PHY MOTOR
FREIGHT LINE

A

-- s o Y s O o

EIGH  TRANSFER NCLAY CUTDFF VALL
STATION  STATION aar v

: ASHLAND OIL REFINERY
SOURCE: BNT DRAVING 132F 008 DGN '

SAIC 677-315 S-1F2

Figure 5-1. Conceptual Design of Onsite Disposal Cell Options



€6L010/AS48¥0-T6

o1-¢

TOPSOIL 1'-6"
SAND 0'-9"
RIP-RAP 3'-0°
SAND 0'-9"
CLAY 4'—0"

PERIMETER

REFERENCE: "CONCEPTUAL DESIGN REPORT FOR A PERMANANT DISPOSAL SITE NOT TO SCALE
FOR FUSRAP WASTES, BECHTEL NATIONAL INC. APRIL 1989

SANC 677~313 FIG3—-2
Figure 5-2. Typical Section of Waste Containment Structure




The onsite disposal facility would be dedicated to FUSRAP waste and be designed and
constructed as an above-grade engineered structure. A 1989 conceptual design report (BNI
1989) bases design on an above-grade disposal facility. Using an above-grade waste containment
structure minimizes the possibility of groundwater migration into the facility and maximizes the
groundwater separation distance.

Site characterization data, particularly that related to waste mobility and environmental
transport mechanisms, would have to be evaluated in a pre-operational performance assessment
to ascertain whether the combination of engineered disposal technology and site characteristics
provides the level of protection necessary for safe and effective operation of a disposal facility.

Offsite Disposal - New York FUSRAP-Dedicated Facility

Disposal at a newly constructed facility within the State of New York is a viable option
contingent on the identification of an appropriate disposal site. The disposal site would be sited
in accordance with criteria comparable to the protectiveness of human health and safety
requirements (performance standards) previously used to site by-product and low-level waste
disposal facilities, using a siting methodology similar to that used to identify potential sites for
the low-level radioactive waste disposal facilities in New York. The environmental and geologic
setting for a specific disposal cell will determine the level of engineering required for the
disposal cell to meet performance standards. Some characteristics of a location, such as
topography and amount of rainfall, affect the probability of a release. Other characteristics, such
as downgradient groundwater wells, adjacent farmland or nearby endangered species, influence
the potential for damage that could occur in the event of a release. Site characteristics that could
adversely affect perforrnance of the disposal facility are typically mitigated through the site-
specific engineering design.

Offsite disposal at the in-state New York facility would be constrained by the difficulties
associated with siting such a facility. Extensive characterization of several sites would be
required to support siting requirements (including receipt of public input). The siting and
development of such a facility would be a very protracted activity, which means that the waste
would remain onsite under essentially current conditions for approximately ten years. However,
because of the extensive site-suitability studies conducted prior to siting, the new facility would
likely have even more favorable conditions (e.g., thicker clay, lower hydraulic conductivity,
more favorable geology, deeper groundwater table, and/or higher sorption capabilities) than the
onsite facility.

The in-state FUSRAP-dedicated option involves the design and construction of a new
encapsulated disposal cell, similar to the onsite disposal facility, to be constructed on land owned
or acquired by DOE, somewhere within the State of New York. Design capacity would be for
an estimated 382,100 m* (499,800 yd®). This facility would be capable of receipt and disposal
of all waste from FUSRAP sites in New York. It has been preliminarily determined that a
facility based on the conceptual design for an encapsulated above-ground disposal cell for the
above capacity would require approximately 23.5 acres (SAIC 1993b). A buffer and support
facility zone could increase this to approximately 25 acres. Regional settings within the state
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were evaluated for a New York low-level radioactive waste disposal facility in the late 1980s,
by the New York State Low-Level Radioactive Waste Commission and Roy F. Weston, Inc.,
using the siting criteria in the New York Compilation of Rules and Regulations, Title 6, Part
382 (NYDEC 1987) (i.e., geology, hydrology, seismicity, population, land use, minerals, and
exploitable resources, etc.). Five potential sites, identified in two counties within 200 miles of
the Tonawanda site, were found adequate to initiate field studies (New York State Low-Level
Radioactive Waste Siting Commission 1989). DOE would conduct a similar siting study to
propose an actual location for a new DOE facility. Transport of waste would be by truck using
existing routes; an assumed hauling distance of 200 miles was used for costing purposes.
Potential borrow material sources that can meet DOE’s estimated demands have been identified
in Niagara and Erie Counties. '

Offsite Disposal - New National East FUSRAP-dedicated Facility

A new disposal facility dedicated to the disposal of FUSRAP waste would be constructed
on land owned or acquired by DOE in the eastern United States. The location would be central
to the three parts of the region where the bulk of FUSRAP waste is located: northern New York,
northern New Jersey, and near St Louis, Missouri.

Disposal at a newly constructed facility in the eastern United States is a viable option
contingent on the identification of an appropriate disposal site. The disposal facility would be
sited in accordance with criteria comparable to the protectiveness of human health and safety
requirements (performance standards) previously used to site by-product and low-level
radioactive waste disposal facilities, using a methodology similar to that used to identify potential
low-level radioactive waste disposal sites in New York. The environmental and geologic setting
for a specific disposal cell will determine the level of engineering required for the disposal cell
to meet performance standards. Some characteristics of a location, such as topography and
amount of rainfall affect the probability of a release. Other characteristics, such as downgradient
groundwater wells, adjacent farmland or nearby endangered species, influence the potential for
damage the could occur in the event of a release. Site characteristics that could adversely affect
performance of the disposal facility are typically mitigated through the site-specific engineering
design.

Offsite disposal at this facility would be constrained by the difficulties associated with
siting such a facility. Extensive characterization of several sites would be required to support
siting requirements (including receipt of public input). The siting and development of such a
facility would be a very protracted activity, which means that waste would remain onsite under
essentially current conditions for approximately ten years. However, because of the extensive
site-suitability studies conducted prior to siting, the new facility would likely have even more
favorable conditions (e.g., thicker clay, lower hydraulic conductivity, more favorable geology,
deeper groundwater table, and/or higher sorption capabilities) than the onsite facility.

The National East FUSRAP-dedicated option involves the design and construction of a
new encapsulated disposal cell, similar to the onsite disposal facility, to be constructed on land
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owned or acquired by DOE, somewhere within the eastern United States. Design capacity
would be for an estimated 1,990,000 m* (2,600,000 yd®). This facility would be capable of
receipt and disposal of all waste from FUSRAP sites. Based on preliminary calculations (SAIC
1993b), it has been determined that a facility based on the conceptual design for an encapsulated
above-ground disposal cell for the above capacity would require approximately 117 acres (SAIC
1993b). A buffer and support facility zone could increase this to approximately 125 acres.
Regional settings within the State of New York were evaluated for a New York low-level
radioactive waste disposal facility in the late 1980s, by the New York State Low-Level
Radioactive Waste Commission and Roy F. Weston, Inc., using the siting criteria in the New
York Compilation of Rules and Regulations, Title 6, Part 382 (NYDEC 1987) (i.e., geology,
hydrology, seismicity, population, land use, minerals, and exploitable resources, etc.). Five
potential sites were found adequate to initiate field studies (New York State Low-Level
Radioactive Waste Siting Commission 1989). Other low-level radioactive waste disposal
compacts have identified potential disposal sites using similar methodologies (i.e., the
Southeastern Compact identified two sites in North Carolina and the Midwestern Compact
identified a site in Illinois), but an actual location for the DOE facility has not been identified
at this time. Transport of waste would be by rail; an assumed hauling distance of 500 miles was
used for costing purposes. Implementation of this alternative would not be constrained by the
availability of resources or supplies beyond those expected to be available near the disposal
location.

A preliminary comparison of this disposal option with the evaluation criteria found in
CERCLA has been performed and it has been determined that this option is implementable
(SAIC 1993b).

Offsite Disposal - New National West FUSRAP-dedicated Facility

A new disposal facility dedicated to the disposal of FUSRAP waste would be constructed
on land owned or acquired by DOE in the western United States. Disposal at a newly
constructed facility in the western United States is a viable option contingent on the identification
of an appropriate disposal site. The disposal facility would be sited in accordance with criteria
comparable to the protectiveness of human health and safety requirements (performance
standards) previously used to site by-product and low-level radioactive waste disposal facilities,
using a methodology similar to that used to identify potential low-level radioactive waste disposal
sites in the East. The environmental and geologic setting for a specific disposal cell will
determine the level of engineering required for the disposal cell to meet performance standards.
Some characteristics of a location, such as seismicity and flooding, affect the probability of a
release. Other characteristics, such as downgradient groundwater wells, adjacent farmland or
nearby endangered species, influence the potential for damage the could occur in the event of
arelease. Site characteristics that could adversely affect performance of the disposal facility are
typically mitigated through the site-specific engineering design.

Offsite disposal at this facility would be constrained by the difficulties associated with
siting such a facility. Extensive characterization of several sites would be required to support
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siting requirements (including receipt of public input). The siting and development of such a
facility would be a very protracted activity, which means that waste would remain onsite under
essentially current conditions for approximately ten years. However, because of the extensive
site-suitability studies conducted prior to siting, the new facility would likely have even more
- favorable conditions (e.g., less rainfall, lower hydraulic conductivity, more favorable geology,
deeper groundwater table, and/or higher sorption capabilities) than the onsite facility.

The National West FUSRAP-dedicated option involves the design and construction of a
new encapsulated disposal cell, similar to the onsite disposal facility, to be constructed on land
owned or acquired by DOE, somewhere within the western United States. Design capacity
would be for an estimated 1,990,000 m? (2,600,000 yd®). This facility would be capable of
receipt and disposal of all waste from FUSRAP sites. Based on preliminary calculations (SAIC
1993b), it has been determined that a facility based on the conceptual design for an encapsulated
above-ground disposal cell for the above capacity would require approximately 117 acres (SAIC
1993b). A buffer and support facility zone could increase this to approximately 125 acres.
Regional settings within the western U.S. have been evaluated by states, using site selection
methodologies similar that employed in the East, for low-level radioactive waste disposal
facilities. Potential locations for low-level waste disposal facilities have been identified by the
States of California and Texas. Disposal facilities for by-product and low-level waste have also
been sited in Colorado, Utah, and Nevada. An actual location for the DOE facility has not been
identified at this time. Transport of waste would be by rail; an assumed hauling distance of
2800 miles was used for costing purposes. Implementation of this alternative would not be
constrained by the availability of resources or supplies beyond those expected to be available
near the disposal location.

A preliminary comparison of this disposal option with the evaluation criteria found in
CERCLA has been performed and it has been determined that this option is implementable
(SAIC 1993b).

Offsite Disposal - Existing DOE-owned Facility

This option involves disposal at an existing DOE disposal facility. Two DOE facilities
accept waste from offsite generators for disposal: the Hanford Reservation and the Nevada Test
Site. Some other DOE sites provide disposal facilities for wastes generated onsite, but do not

accept waste generated offsite.

The waste acceptance criteria for the Hanford site do not contain any specific prohibitions
that would preclude accepting Tonawanda site wastes. There are extensive waste certification
requirements for the site, including administrative requirements for receiving approval through
the appropriate DOE offices of offsite waste on the Hanford Reservation.

The Nevada Test Site radioactive waste disposal operation has been designated for wastes

generated through DOE Defense Program operations. The site has no specific restrictions
against radium-contaminated waste and can accept shipments of contaminated waste in
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containerized or bulk form. In addition, extensive certification and preshipment approval
requirements are specified in the waste acceptance criteria. Provided that the excavated soils
from the Tonawanda site are determined to be Defense Program waste or a waiver can obtained
from this requirement, the Nevada Test Site would then be a viable disposal option, but will not
be analyzed further in this FS/PP-EIS.

There are no delays expected with the use of existing DOE facilities. The present
agreement with the Hanford site includes approval for wastes from some FUSRAP facilities, but
not the New York sites, therefore, an agreement would have to be negotiated for acceptance of
the Tonawanda waste.

Offsite Disposal - Existing Commercial Facilities

Chapter III of DOE Order 5820.2A specifies that waste generated through DOE
operations should be disposed of at a DOE facility unless an exemption is justified. Therefore,
properly permitted commercial disposal facilities may be used for the wastes under DOE Order
5820.2A. The Tonawanda wastes would be regulated under the byproduct material definition
of the Atomic Energy Act [Chapter 2, Section 11le(2)]. The only commercial facility currently
pursuing a by-product material license is the Envirocare of Utah facility.

The Envirocare facility was specifically designed for disposal of low-activity, high-
volume remediation wastes, and was authorized for disposal of either bulk or containerized
naturally occurring radioactive material, including radium and thorium. The radioactive material
license issued by the State of Utah limits the specific activity of the waste to 2000 pCi/g Ra-226
and 680 pCi/g Th-232. However, the State of Utah has not sought an agreement with NRC
granting approval for licensing of waste produced through extraction or concentration of
thorium. Because this authority does not reside with the state, 11e(2) byproduct material (i.e.,
thorium extraction waste such as that generated at the Tonawanda site) has not been included in
Envirocare’s radioactive material license. An application has been submitted by Envirocare to
NRC requesting approval for disposal of 11e(2) material. The completed application was
accepted for review by NRC on June 4, 1991. The licensing and environmental review process
is estimated to be completed during 1994. Until the license is granted by NRC, this disposal
facility would not be available for Tonawanda waste. However, because the site is expected to
receive approval within a reasonable time with respect to waste generation activities at the
Tonawanda site, it will be retained for the detailed evaluation.

Offsite Disposal - Bene ficial Reuse

An investigation of standard specifications for various types of conseruction project fill
material for the State of New York was undertaken to determine if the contaminated soils and
sediments from the Tonawanda properties might be acceptable for use. In all cases, the
maximum acceptable percentage of fine materials (clay and silt) is 15% (New York State
Department of Transportation 1990). The grain size distributions and boring log descriptions
of contaminated soil samples from the Tonawanda properties indicate that the contaminated soils

92-048P/102693 5-15



are predominantly clays and silts, and therefore unacceptable for use on highways and on similar
projects. The possibility remains for the contaminated soils to be used as fill or cover at
disposal sites.

This option would involve the potential use of excavated contaminated soils as fill
material during construction of roads, highways, and new airport runways. Only new
construction would be appropriate for such dispersal to comply with 40 CFR 192. Additionally,
contaminated soils could be used as fill at certain types of disposal facilities, such as the Seaway
landfill, should the closure of this facility require large quantities of fill material to attain
responsible closure grades. It would be necessary to demonstrate that groundwater quality would
not be impacted. The potential for slight, temporary increase of risk to the community (and to
workers) due to particulate emissions during application of soil would be controlled through the
use of dust control technologies (e.g., water or foam sprays). The potential benefit of reuse is
that radiation dose to individuals would be controlled by limiting land use, eliminating the
ingestion pathway, and avoiding most of the direct radiation pathway.

The potential remains for the material to be reused in a beneficial manner, but the uses
are limited to use as fill at licensed disposal sites. Should an acceptable reuse option be
identified in the future, it could be substituted for offsite disposal. In this case, a supplement
to this FS/PP-EIS would be issued to evaluate impacts of the specific reuse option.

5.2.2 Description of Sitewide Alternatives

In this section, the six sitewide alternatives developed for the Tonawanda site are
described. Detailed descriptions of those actions in Sections 5.2.1 are referenced.

5.2.2.1 Alternative 1 — No Action

The no-action alternative is considered in accordance with CERCLA requirements and
NEPA values, and provides a baseline for comparison with other alternatives. Under this
alternative, no action is taken to implement remedial activities. Periodic monitoring of
contaminant levels in appropriate media is continued.

Fencing and signs currently in existence would be left in place but would not receive
maintenance or repairs. Site security at the Tonawanda site would continue indefinitely under
the no-action scenario.

5.2.2.2 Alternative 2 — Complete Excavation and Offsite Disposal

Complete excavation involves removing all soils contaminated above DOE guidelines for
residual radioactivity. At Linde, contaminated buildings would be demolished. The railroad
spur, concrete floors, and pavement would be removed to gain access to contaminated soils
beneath these structures. A large hoe, a small backhoe, and/or front-end loaders would be used
to excavate surface and subsurface soils. Before building demolition, spray sealants would be
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applied to mitigate impacts to ambient air from fugitive dust and particulate emissions.
Conventional heavy equipment would be utilized to demolish the four buildings at Linde.
Grappling hooks attached to cranes would remove debris and feed the debris directly into volume
reduction equipment such as a portable hammer mill with its associated air pollution control
equipment. Processed demolition debris could be fed directly into container trucks for offsite
disposal. The buried vault also would be removed at Linde. Drainage to storm drain lines
would be prevented during excavation activities to minimize additional impact on the storm

sewer system.

Contaminated sediments within Linde storm lines and sumps would be snaked,
contaminants removed, and lines cleaned. Itis estimated that approximately 670 m (2200 linear
ft) of storm lines would require cleaning. Contaminated sediments within the wetlands at the
northeast corner of Linde would be removed followed by wetland restoration.

At Ashland 2, surface water of Rattlesnake Creek and its associated drainage ditches
within the Niagara-Mohawk easement would be temporarily diverted using dikes to reroute flow
as appropriate. Erosion control devices would prevent sediments from migrating offsite.
Contaminated sediments from the creek and drainage ditch would be removed using a
"clamshell” crane. The disturbed areas of Rattlesnake Creek and the drainage ditches would be
reconstructed with native materials. The wetlands associated with Rattlesnake Creek would be
restored in all disturbed areas.

At Ashland 1 and 2 and the waste piles at Seaway (Area A) and Linde, contaminated
soils could be excavated and removed with conventional earth-moving equipment. Soils at these
properties are readily accessible and no obstructions would prohibit removal.

At the Seaway property, the "access-restricted" soils located within and under the refuse
would be removed. Utilizing conventional excavation techniques would result in greater short-
term impacts especially with regard to landfill gas emissions, odors, and temporary storage of
excavated waste. Specifications and details for accessing the contaminated soils within the
Seaway landfill can be finalized as part of the remedial design process.

General aspects of offsite disposal are discussed in Section 5.2.1.3. The contaminated
soil would be placed into rail cars or trucks for bulk shipment to the disposal facility. Loading
facilities would have to be constructed, or existing sidings on Ashland 1 and Linde used, to load
material into rail cars. Offsite transportation issues are discussed in Section 5.2.1.2.

Radioactively contaminated solid waste would be placed into containers acceptable for
wansportation and shipment offsite and would meet the waste acceptance criteria for receipt by
the permanent disposal facility. Optional disposal sites are described in Section 5.2.1.3. Solid
waste would be transported by enclosed semitrailers or by rail. The trucks or rail cars used to
transport contaminated materials would be safety inspected before use. All containers would be
checked for surface contamination and decontaminated, if necessary, before being loaded onto
the trucks or rail cars. The shipments would be manifested according to the applicable
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requirements for shipment of radioactive waste materials. As required, predesignated routes
would be traveled and an emergency response program would be developed to respond to any
accidents. Upon arriving at the disposal facility, the containers would be removed from the
trucks or rail cars for disposal. The transportation of radioactively contaminated materials
would strictly comply with all applicable state and federal regulations.

5.2.2.3 Alternative 3 — Complete Excavation and Onsite Disposal

This alternative is similar to Alternative 2, except for the disposal option. All activities
would be identical to those described in Alternative 2. All radioactive materials would be
collected in bulk and trucked to the onsite land encapsulation disposal facility located at any one
of the three potential sites, namely Ashland 1, Seaway, or Ashland 2. The property containing
the disposal cell would be purchased and maintained by DOE. Construction aspects of the onsite
disposal facility are discussed in Section 5.2.2.1. Onsite monitoring of air, surface water, and
groundwater would be implemented for the life of the facility.

5.2.2.4 Alternative 4 — Partial Excavation and Offsite Disposal/Reuse

This alternative is similar to Alternative 2 except that contaminated soils under Building
30 at Linde and soils in Areas B and C of Seaway would not be excavated. When Building 30
is abandoned and subsequently demolished, the soils would become accessible for future DOE
removal. Because contaminated soils would remain in place, institutional controls and
containment, as appropriate, would be necessary to prevent exposure to remaining contaminants.
Institutional controls would include access restrictions, deed restrictions, and/or perpetual
prohibition of excavation/demolition activities on the site. Physical and chemical methods would
be used to selectively decontaminate Building 30. Buildings 14, 31, and 38 would be completely
demolished at Linde. Sediments located within the storm drains and sumps at Linde, as well
as the waste pile stored at Linde would be removed.

Contaminated sediments within the wetlands at the northeast corner of Linde would be
removed and the wetland restored. The accessible soils at Ashland 1 (including Seaway Area
D) and Ashland 2 plus the waste pile at Seaway (Area A) would be removed under this
excavation scenario. Surface water in Rattlesnake Creek and its associated drainage ditches
within the Niagara-Mohawk easement would be diverted using dikes to reroute flow as
appropriate. Erosion control devices would be placed to contain sediments to prevent offsite
migration. Sediments from the creek and drainage ditch would be removed using a "clamshell”
crane. Rattlesnake Creek and the drainage ditches would be reconstructed with similar soils in
disturbed areas. The associated wetlands of Rattlesnake Creek would be restored in all disturbed
areas. In order to assess contaminant migration, onsite monitoring of air, surface water, and
groundwater would be implemented and would continue for as long as the contaminants remain
in place.
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5.2.2.5 Alternative 5 — Partial Excavation and Onsite Disposal

This alternative is a combination of Alternatives 3 and 4, consisting of partial excavation
to remove all soils not described as "access-restricted" in Alternative 4 and onsite disposal
activities as described in Alternative 3.

5.2.2.6 Altermative 6 — Containment and Institutional Controls

This action involves the use of an earthen cap to reduce the infiltration of water through
the Tonawanda site to the groundwater, reduce surface runoff to offsite waterways, reduce the
potential for direct human contact with contaminated surface soils, and minimize the potential
for airborne migration of surface contamination to human and ecological receptors.

Containment involves covering the surface of the in-place radioactively contaminated soils
at Ashland 1 and Ashland 2, and the waste piles at Seaway and Linde properties, with a low-
permeability earthen cover constructed to prevent infiltration of water through the cap. Discrete
areas where waste is known to be buried are considered for a low-permeability cap. A low-
permeability cap should prove effective in reducing the risk of infiltration of rainwater through
the waste and into the groundwater. The cap would consist of a 0.6-m (2-ft) thick layer of clay
with a hydraulic conductivity of less than 1 X 107 cm/s, and a 0.3-m (1-ft) thick topsoil cover
layer. The cover would be graded to promote surface runoff from the capped area, and
indigenous vegetation would be planted to stabilize the topsoil cover.

Surface water in Rattlesnake Creek and drainage ditches at Ashland 1 and Ashland 2
would be diverted to access and remove contaminated sediments. Sediments located within the
storm drains and sumps at Linde would be removed. The sediments would be incorporated into
the capped areas at Ashland 1 and 2.

Radioactively contaminated soils within the commercial landfill at Seaway as well as the
contaminated soils located beneath paved areas and buildings and structures at Linde would be
left undisturbed.

Radionuclides on the surfaces of buildings and structures would be contained by applying
sealants.

Institutional controls currently in place are necessary to limit permissible activities on and
access to the Tonawanda site and maintain the integrity of the soil cover or cap. Unrestricted
access to any capped area could lead to penetration of the capped areas. These actions include
maintenance of the perimeter fence and continued security to prevent entry to the properties.
Additional actions may include placing warning signs and establishing perpetual deed restrictions
to prohibit intrusive activities on and access to the site. Continuing environmental monitoring
to assess contaminant migration is also an institutional control action.
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5.3 DETAILED ANALYSIS OF SITEWIDE ALTERNATIVES

This section presents a detailed analysis of the predicted consequences of the six remedial
action sitewide alternatives for the Tonawanda site.

5.3.1 Alternative 1 — No Action

Under Alternative 1, the no-action alternative, the annual environmental monitoring
program would be continued.

5.3.1.1 Overall Protection of Human Health and the Environment

This alternative would not protect human health and the environment. Potential exposure
pathways of direct contact with and ingestion and inhalation of contaminated soils exist and
would likely increase over time as current control measures, such as fencing and site security,
may be breached, and existing structures (building floor slabs) and paved surface areas
deteriorate. Exposure to contaminants and the size of the affected area could increase over time
as a result of disturbances by humans and natural processes and the subsequent movement
of contaminants by erosion and surface water transport.

5.3.1.2 Compliance with ARARs

Since the site presently does not meet ARARs, taking no action would not correct that
deficiency. However, all soils contaminated above DOE guidelines for residual radioactivity
would remain onsite. All ARARs related to acceptable levels of residual radioactive
contamination would not be met.

5.3.1.3 Long-Term Effectiveness and Permanence

This alternative includes no control for exposure to contaminants and no long-term
management measures. All current and potential future risks remain (SAIC 1993). Annual
monitoring and a 5-year review are necessary to assess risk to human health and the
environment.

Irreversible and Irretrievable Commitment of Resources
The no-action alternative commits a large area of active (Linde and Seaway) and inactive
(Ashland 1 and 2) properties to limited use because of baseline risk. The commitment is

reversible; the site could be remediated later. Long-term productivity of the site is greatly
reduced if no action is taken. No cumulative impacts of this alternative have been identified.
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5.3.1.4 Short-Term Effectiveness and Environmental Impacts

Community Protection

Implementation poses no additional health risks to the community or the environment.
However, the no-action alternative would not be protective of human health because all
contaminated materials remain in place. Potential future and residual excess cancer risk due to
radionuclide and chemical contaminants range from 1 x 102to2 x 107,and2 x 10%to 1 x 10,
respectively. A more thorough discussion of human health consequences of the no-action
alternative for the Tonawanda site is presented in the BRA.

Worker Protection

Remediation activities would not be required for the no-action alternative and there would
be no associated additional worker radiation or chemical exposures.

The no-action alternative would not involve material handling operations and construction
activities; therefore, no additional fatality or injury risks would be associated with this
alternative. The only occupational risk would be due to ongoing monitoring at the site and is
estimated to be 2 x 10°.

Transportation

Because the no-action altermative does not include requirements for transporting
contaminated materials, no exposure to members of the general population would occur and the
possibility of a transportation accident does not exist. The no-action alternative would not result
in any risk of injury or death associated with transportation.

Environmental Impacts
— Geology and Soils

There would be no additional effects on geology or soils if the no-action alternative is
implemented, but approximately 257,500 m® (336,800 yd®) of contaminated soil would remain

in place.
— Water Quality

Surface water contamination at the Tonawanda site presently results from erosion of
contaminated surface soil and existing sediment contamination.

Radioactive contaminant concentrations in surface water are not expected to present a
problem at the Tonawanda site. Any exposure to human receptors or the environment would
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be the result of very low gamma, X-ray, and beta emissions from surface water, as discussed
under the CERCLA criterion "long-term effectiveness and permanence. "

At present, a potential may exist for contaminant transport through the Linde storm sewer
system that drains into Twomile Creek, north of Sheridan Park Lake. Twomile Creek is not,
however, a public dninking water source. Contamination of Sheridan Park Lake could also
occur from overland flow of runoff from Linde. Offsite contaminant transport from Ashland
2 may also occur via Rattlesnake Creek drainage pathways that flow to Twomile Creek.

—  Air Quality

There are no effects on air quality at the Tonawanda site from implementation of the no-
action alternative.

— Ecological Resources

Biota. Implementation of this alternative would have no effects on biotic resources when
compared to the baseline ecological risk assessment presented in the BRA. Because
contaminants remain in place, resident biota would be subject to continued exposure, with the
potential of adversely affecting these biota and any transient fauna that feed on them. The
sources of these ecological effects and risks are primarily copper in soils at Linde and Ashland
2 and lead in soils at Ashland 1. These two contaminants have ecological quotients in excess
of 100 where a quotient above 1 is of ecological concern. Another chemical with a quotient
between 10 and 100 is zinc in soils at Ashland 1 and Ashland 2. These three - Cu, Pb, and Zn -

are found in surface water, sediment and soil at the other locations at Tonawanda. Because -

their quotients are high, adverse effects to plants or wildlife are considered inevitable as a
cumulative effect to small sub-population. Impaired health or reduced vigor of an individual
organism (plant or animal) are expected to be present, but generally is not considered significant
as at the population level.

Threatened and Endangered Species. This action would have no impacts on any federally
listed threatened or endangered species. Only occasional transient individuals of three such
species (bald eagle, peregrine falcon, and osprey) are known to exist in the project area. No
state-listed plant species are known to occur on the site (Cunningham 1992).

Wetlands. Because contaminants remain in place, wetlands biota would be subject to
continued exposure, potentially resulting in adverse effects to these biota and any fauna that feed
upon them.

— Archaeological, Cultural, and Historical Resources

This alternative would affect no archaeological, cultural, or historic resources because
none are present on the Tonawanda site.
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— Land Use and Recreational/Aesthetic Resources

An immediate change in land use is not expected under this alternative. It is assumed
that no deed restrictions would be imposed on the properties in the Tonawanda site. Therefore,
any future reuse of the site could occur within the regulations of the Town of Tonawanda zoning
ordinance. It is expected that the Linde Property would continue to be used for industrial
purposes. Future reuse of the Ashland 1, Seaway, and Ashland 2 properties would be hindered
by the existence of known contaminated areas on the properties. These properties are vacant
and hold development potential, especially being located near the Niagara River. The current
and future use of these properties would still expose the public and environment to

contamination.

This alternative would hinder future plans to revitalize the waterfront area along the
Niagara River in the Town of Tonawanda. Two plans, the Local Waterfront Revitalization Plan
(New York State Department of State Coastal Management Program 1991) and the Waterfront
Region Master Plan (Ernst and Young 1992), address future land use plans for the waterfront
area. Both documents indicate that a priority in revitalizing the area is remediating radioactive
and hazardous waste sites. Therefore, not remediating Ashland 1, Seaway, and Ashland 2 could
adversely affect redevelopment of the waterfront area.

— Socioeconomic and Institutional Issues

Community Issues. The Town of Tonawanda has developed plans to revitalize the River
Road area bordering the Ashland 1, Seaway, and Ashland 2 properties (Ernst and Young 1992).
Plans call for commercial and light industrial development of most of the properties with some
residential development near the Ashland 2 property around River Road. Under this alternative,
the unremediated properties would create a conflict with the community’s development plans for
the area which assume cleanup of the contamination.

Institutional Considerations. The no-action alternative would produce impacts on the
institutional environment by hindering future redevelopment of the Ashland property for less
intensive uses and development of residential property along the waterfront west of the River
Road realignment. There would be potential for the continued migration of contaminants into
the environment and radiological exposures to the public health to arise if the contamination is
left in place in an uncontrolled condition.

Public Services. The no-action alternative would place no demand on public utilities or
solid waste facilities; thus, no potential for impact on these public services exists. The no-action
alternative could lead to a situation requiring emergency response actions if public access to and
use of the site are not strictly controlled. However, assuming a continuation of existing
conditions and no soil-disturbing activities on the site, minimal impact on emergency services
would be expected.
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Economic and Demographic Resources. It is assumed that there would be 0.2 full-time
equivalent positions for the Tonawanda site even if no specific action is taken to remediate the
properties for approximately 30 years. A survey technician would monitor the contamination
at the site. It is assumed that this employee would earn the average wage of $35,000 per year,
for a total of $70,000 for 2 years. Total operations and monitoring costs are estimated to be
$116,400 per year. Capital expenditures during the first year would be $7500 for purchasing
signs for the site. Using the Regional Input-Output Modeling System (RIMS) provided by the
U.S. Bureau of Economic Analysis for Erie and Niagara Counties, it is estimated that this
activity would generate 0.3 additional jobs in the region.

The assumption that persons new to the area would be required to fill the jobs created
by the action provides an upper-bound estimate of the impacts on housing and employment.
Under this assumption, there would be no projected increase in households and population.

Local Transportation Impacts. No additional impacts on transportation at the Tonawanda
site would be expected from the implementation of the no-action alternative.

Noise Impacts. No additional effects on ambient noise at the Tonawanda site are
anticipated from the implementation of the no-action alternative.

Unavoidable Adverse Impacts

Potential exposure pathways of direct contact with and ingestion and inhalation of
contaminated soils would exist and would likely increase over time as current control measures,
such as fencing and site security, may be breached, and existing structures (building floor slabs)
and paved surface areas deteriorate. Exposure to contaminants and the size of the affected area
could increase over time as a result of disturbances by humans and natural processes and the
subsequent movement of contaminants by erosion and surface water transport.

Mitigative Measures

No mitigative measures are to be implemented because no action would be taken under
this alternative.

Short-Term Uses and Long-Term Productivity

Short-term land use would be restricted for contaminated areas under the no-action
alternative because of potential for adverse human health and environmental impacts. Long-term
productivity in terms of various economically-productive land use options would also be
extremely limited because access to and use of the contaminated areas would result in increased
potential exposure to the site contamination.
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Cumulative Impacts

It has been determined that there are no significant cumulative impacts to the environment
that would occur if this alternative were implemented. Both short-term and long-term effects
were considered with respect to their additive contribution to the total impacts that would occur
simultaneously with other non-FUSRAP related activities. Possible effects from all areas of
investigation (i.e. water quality, air quality), as documented in this section, indicate that potential
impacts from this alternative are low enough so that the total additive contribution on a local and
regional basis would be minor. This is based on the fact that in areas of concern where this
alternative would have an effect, the general level of environmental quality, as documented in
Section 2, is considered relatively good, and capable of absorbing with little effect the minor
impacts associated with this alternative.

5.3.1.5 Reduction in Mobility, Toxicity, or Volume through Treatment

There is no treatment to reduce mobility, toxicity, or volume of contaminated soil.
Therefore, there are no consequences of treatment.

5.3.1.6 Implementability

Implementability is not applicable because no action would be taken.

5.3.1.7 Cost

Under the no-action alternative, capital costs are estimated at $7500. Environmental
monitoring would take place at an estimated annual O&M cost of $116,400. With a 0%
discount rate, the estimated 30-year present worth total for this alternative is $3.6M.

5.3.2 Alternative 2 — Complete Excavation and Offsite Disposal

Alternative 2 involves complete excavation of all accessible and "access-restricted”
contarninated soils, demolition of buildings at Linde, and offsite disposal.

Offsite disposal options as described in Section 5.2.1.3 include New York FUSRAP-
dedicated facility, National East FUSRAP-dedicated facility, National West FUSRAP-dedicated
facility, existing DOE-owned facility, existing commercial facility, and beneficial reuse.
Discussions pertaining to disposal site options for each evaluation criterion are presented, as

appropriate.
5.3.2.1 Overall Protection of Human Health and the Environment

This alternative is highly protective of human health and the environment. Complete
excavation and removal of all radioactively contaminated materials above DOE guidelines
eliminates risks to human health and the environment at the site. Pathways of exposure to
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contaminated materials are eliminated. In addition, actions under this alternative eliminate the
potential for migration of contaminants to surface waters or into groundwater. Therefore, with
all source contamination removed to DOE residual guidelines, current and future use maximum
health risks would be reduced to acceptable levels.

Protection of human health and the environment in the vicinity of disposal sites would
be ensured by placing all contaminated material in an engineered disposal cell to minimize the
potential for contaminant migration and limit potential exposures and resulting risks to below
guideline levels. Siting studies would be conducted to ensure that the combination of engineered
disposal technology and site characteristics provide the level of protection necessary for safe,
effective, and environmentally sound operation. In addition, all sites would institute and
maintain access controls at their facilities to further limit the likelihood of actual exposures
occurring. Risk calculations performed at comparable disposal sites have indicated risks
resulting from operations and disposal through the 1,000 year life of the site in the 10”7 range
(DOE 1986).

5.3.2.2 Compliance with ARARs

Under this alternative, all soils contaminated above DOE guidelines for residual
radioactivity, as well as commingled with non-radiologic contaminants, would be excavated and
removed to an offsite disposal facility. All ARARs related to acceptable levels of residual
radioactive contamination would be met at the site. Measures (e.g., moisture control) to reduce
the potential for fugitive releases of particulates during excavation, and covering materials during
transport, would reduce airborne radioactive contaminants to limits of pertinent regulations. The
impact of emissions from diesel and gasoline powered excavation equipment on air quality would
be typical of major earth moving projects. Significant deterioration of air quality from these
sources is not anticipated; the phasing of excavation and transportation activities would mitigate
any associated risks. Demolition and dismantling of buildings and structures, and the subsequent
removal and transport activities, would be conducted under controlled conditions. Appropriate
measures to reduce the potential for airborne contaminant emissions, such as the application of
inert fixant sprays to building surfaces before and during intrusive work, would be implemented
to ensure DOE criteria for limits on exposure to airborne contaminants are met.

Radiation exposure standards for occupational workers would be met and confirmed by
monitoring during excavation, transport, and disposal operations. OSHA requirements for
worker health and safety would be met during these actions. Wastes transported offsite would
meet the requirements of the Hazardous Material Transportation Act and relevant DOE Orders
regarding packaging, labeling, and placarding. Disposal at an offsite facility would be in
accordance with DOE Orders if a DOE disposal facility is used, or with applicable NRC or state
regulations on licensing and disposal for a commercial facility. Appendix F lists ARARs for the
Tonawanda site. Siting studies and the engineered cell design will combine to assure that all
location-, chemical-, and action-specific ARARs are met for any DOE facility constructed
offsite.
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5.3.2.3 Long-Term Effectiveness and Permanence

Long-term effectiveness is achieved at the site because all the contaminated soil and
contaminated demolition waste above DOE guidelines are excavated and transported offsite for
disposal, thereby reducing residual risk to human health or the environment to acceptable levels
(see Table 5-10 and Appendix I). At the completion of the work the thoroughness of the
remediation would be verified, and the need for further review or long-term monitoring would
be evaluated.

Complete excavation of the contaminated soil and removal of contaminated buildings
eliminates the need for long-term management, monitoring, maintenance, and replacement
directly associated with these remedial activities. Offsite disposal at a permitted facility places
the responsibility for long-term management, monitoring, and O&M with the receiving facility
which is in accordance with their licensing requirements. Adequate and reliable controls will
be required to ensure no unacceptable exposure or release.

Five offsite disposal options were evaluated: 1) offsite disposal in an in-state land
encapsulation cell, 2) permanent disposal at a FUSRAP-dedicated disposal facility located in the
eastern U.S., 3) permanent disposal at a FUSRAP-dedicated disposal facility located in the
western U.S., 4) offsite disposal at an existing federal facility (i.e., Hanford), and 5) offsite
disposal at a licensed disposal facility (i.e., Envirocare).

Should the Hanford site be selected, long-term monitoring and maintenance activities
would be conducted to ensure the effectiveness of waste isolation and to provide adequate

. warning to prevent potential exposures if the disposal cell should fail. Because the Hanford site

is located in an arid environment with an average annual precipitation much lower than in New
York, the potential for human exposure to contaminated water would be further reduced.
However, air quality could be slightly impacted by the wind dispersal of the untreated soil
characteristic of the area because of high wind speeds and sparse vegetation (ANL 1992).

Although workers will need to periodically collect air, groundwater, and surface water
samples, and to perform other routine monitoring and maintenance activities, exposures to
radiological and chemical contaminants would be negligible given that the cell is designed to
prevent releases of particulates and radon gases.

The potential for exposures to the public in the vicinity of the Hanford site in the long
term would be low, on the basis of current and expected future land use in the area and the
-design of the disposal cell. The higher permeability of the overburden material compared to the
other disposal sites could result in groundwater impacts if the waste were saturated (e.g., by
infiltration through cover cracks during heavy storms) and the foundation material of the cell was
breached over time.

If the commercial facility were selected, it would be responsible for the monitoring and
maintenance activities to ensure effectiveness of waste isolation and to prevent any potential
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exposures if the disposal cell failed. The Envirocare site is located in an arid environment in
which precipitation is much lower than in New York, so the_ potential for human exposure to
surface water or groundwater contaminated by any contribution from the Tonawanda waste
would be small. Currently, people do not live near the Envirocare site. If current conditions
continue, the potential for public health impacts would be low. '

If a FUSRAP West, FUSRAP East, or New York disposal site is selected, potential
impacts to the environment should be minimal, although a larger site such as the FUSRAP West
or FUSRAP East may present more impacts due to the size of the facility. During the site
selection process, activities related to the construction and operation of the facility would be
analyzed in a NEPA process and site selection would be performed to eliminate or minimize
unacceptable environmental impacts. Long term management, monitoring and O&M programs
would be established at any new disposal facility developed to accept FUSRAP waste.

Irreversible and Irretrievable Commitment of Resources

All alternatives include the long-term restricted use of land. The commitment of land
to restricted use is theoretically not irreversible since the affected property could be remediated
in the future. However, it is assumed that the selected disposal site will remain permanently
committed to the disposal cell. If Hanford were chosen, the waste is presumed to be placed in
a new disposal cell located at the 200-West Area of the Hanford site in Richland, Washington.
If Envirocare were selected, a disposal cell would be designated. Criteria used for selection of
a site will result in site characteristics similar to the commercial or Hanford site. For an in-state
New York site, approximately 25 acres would be permanently committed. Approximately 125
acres would be permanently committed for a FUSRAP East or West site.

The New York in-state disposal facility would use sand, gravel, clay, and topsoil
excavated from an offsite borrow area in the vicinity of the disposal facility to construct the
disposal cell. A potential borrow area has not been identified for the in-state disposal facility.
Borrow soil will be procured as a commodity at the time of remedial action. To minimize
transportation impacts, every effort would be made to locate borrow areas near the site within
a 100-mile radius of the in-state disposal facility. Following removal of the borrow material,
the commercial operation is expected to comply with all applicable regulations relating to closure
and revegetation. At a minimum, it is expected that the area would be reclaimed in accordance
with land use plans of the State of New York or the appropriate state agency.

Consumptive uses of geologic resources (e.g., quarmied rock, sand, and gravel) and
petroleum products (e.g., diesel fuel and gasoline) would be required for the removal,
construction, and disposal activities of all the action alternatives. Consideration of adequate
supplies of these materials would be made in the siting studies. Additional fuel use would result
from the offsite transport of the waste. However, adequate supplies are available without
affecting local requirements for these products.
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Implementing any of the final action alternmat