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The Navy, as a
cooperating agency,
identified a preferred
alternative in the draft
SNF & INEL EIS:
Refueling and defueling of
nuclear-powered warships .
and prototypes as needed,
and transport of spent
nuclear fuel to INEL for
full examination and
interim storage. The
Navys preferred alternative
was based on consideration
of environmental, mission,
and cost impacts. DOE's
preferred alternatives are
consistent with the Navy’s
preferred alternative.

Hdentification of the DOE
preferred alternatives was
based on consideration of
environmental impacts,
public issues and concerns,
regulatory compliance,
DOE and Navy
missions, national
security and defense,
cost, and DOE policy.

Regulatory

Public
Concerns

’ olumes 1 and 2 of the SNF &
INEL EIS* support two sets of
decisions. The draft SNF &
INEL EIS did not identify a

. DOE preferred alternative for either

Volume—DOE wanted to consider public

comments on the draft Environmental

Impact Statement (EIS) when selecting

1} rred alternatives. Now, in acco ™ ce

with the National Environmental Policy

Act (NEPA), DOE has identified its
eferred alternatives in the final EIS,

MWhat Is A Preferred
Alternative?

A preferred alternative is the alternative
an agency favors in order to accomplish
the actions proposed in an EIS. A
preferred alternative is 7ot a final decision
and does not determine the action that
the agency ultimately selects.

For the SNF & INEL EIS, DOE will
consider a number of factors such as cost,
policy, and public concerns, in addition
to the analyses in the final EIS before
making a decision on how to proceed.
DOE’s decisions will be presented in a

National Security

R
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Compliance

SNF & INEL EIS

Record of Decision to be released by
June 1, 1995.

L‘ What Is The Volume |
Preferred Alternative?

DOE’s preferred alte ative for where to
manage spent nuclear fuel for the next
40 years is Regionalization by Fuel Type,
Alternative 4A. Under this alternative,
existing and future inventories of DOE
spent nuclear fuel would be assigned to
sites based on similar fuel types.
Regionalization by Fuel Type looks to the
future, grouping similar fuels in one
location and developing technologies and
performing activities to prepare spent
nuclear fuel Hr ultimate disposition.

MHOW Are The Major Sites
Affected?

If chiohalization 4A is implemented,
DOE spent nuclear 1el will be managed
(for up to 40 years) at the Hanford Site,

‘Idaho National Engineering Laboratory

(INEL), and the Savannah River Site.
Two other DOE sites (the Nevada Test
Site and Oak Ridge Reservation) and the
four shipyards and one prototype reactor
site (Kesselring Site) analyzed in the EIS
would not conduct rolonged storage of
spent nuclear fuel. Those sites with
current or future inventories of spent
nuclear fuel would perform actions
necessary for safely transporting their -
spent nuclear fuel to the three major sites
for interim storage pending disposal in a
geologic repository.
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Department of Energy
Washington, DC 20585

April 1995

Dear Citizen:

This is a summary of the Programmatic Spent Nuclear Fuel Management and Idaho
National Engineering Laboratory Environmental Restoration and Waste Management
Proarams Final Environmental Impact Statement. The Department of Energy and
the epartment of the Navy, as a cooperating agency, have prepared the final
Environmental Impact Statement in accordance with the National Environmental
Policy Act and a 1993 Federal District Court order.

Volume 1 analyzes alternatives for the management of existing and reasonably
foreseeable inventories of the Department’s spent nuclear fuel. Site-specific
analyses, provided in appendices, support the discussion of the environmental
consequences related to five alternative approaches for mana ing the
Department’s spent nuclear fuel through the year 2035. Volume 2 is a detailed
analysis of environmental restoration and waste management activities at the
Idaho National gineering Laboratory. This analysis supports facility-
specific decisions regarding new, continued or discontinued environmental f
restoration a | waste management operations through the year 2005. Volume 3
is the Comment Response Document which comprises summaries of public comments
received on the draft Environmental Impact Statement during a 90-day public
comment period, and the responses to those comments.

A complete copy of the final Environmental Impact Statement and a list of

reference documents are available in public reading rooms and information

locations. Their addresses are included in this summary. For further .
information or to request additional copies, call or contact:

U. S. Department of Energy
Idaho Operations Office
Office of Communications
850 Energy Drive, MS 1214
Idaho Falls, ID 83402
(208) 526-0833

The Department of Energy will issue a Record of Decision no less than thirty
days after the Environmental Protection Agency publishes a Notice of
Availability for the final Environmental Impact Statement. The Record of
Decision will be announced by June 1, 1995.

Sincerely,

g

Thomas P. Grumbly
Assistant Secretary for
Environmental Management

@ Printed with soy ink on recycled paper I,






Cover Sheet

RESPONSIBLE AGE! ’IES: Lead Federal Agency: U.S. Department of Energy . -
Cooperating Federal Agency: U.S. Department of the Navy

TITLE: Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho National
Engineering Laboratory Environmental Restoration and Waste Management Programs Final |
Environmental Impact Statement.

CONTACT: For further information on this Environmental Impact Statement call or contact:

Office of Communications |
Bradley P. Bugger

DOE Idaho Operations Office
850 Energy Drive, MS 1214
Idaho Falls, ID 83403-3189
208-526-0833

For general inform on on the U.S. Department of Energy NEPA process call 1-800-472-2756 to leave a
message or contact:

oy

Carol Borgstrom, Director

Office of NEPA Policy and Assistance (EH-42) I
U.S. Department of Energy

1000 Independence Avenue, SW

Washington, D.C. 20585

202-586-4600

ABSTRACT: This document analyzes (at a programmatic level) the potential environmental conse-
quences over the next 40 years of alternatives related to the transportation, receipt, processing, and storage
of spent nuclear fuel under the responsibility of the U.S. Department of Energy. It also analyzes the site-
specific consequences of the Idaho National Engineering Laboratory sitewide actions anticipate over the
next 10 years for waste and spent nuclear fuel management and environmental restoration. For program-
matic spent nuclear fuel management, this document analyzes alternatives of no action, decentralization,
regionalization, centr: zation and the use of the plans that existed in 1992 and 1993 for the management
of these materials. For the Idaho National Engineering Laboratory, this document analyzes alternatives of
no action, ten-year plan, and minimum and maximum treatment, storage, and disposal of U.S. Department
of Energy wastes.
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locations across the United States individual public comments are
where these references may either be summarized, grouped with others that

reviewed or obtained for review are similar and organized into topical
through interlibrary loan. The sections, called Response Sections. The
addresses, phone numbers, and appendices are designed to aid the
hours of operation for these reading reader in locating specific comment
rooms and information locations are summaries and responses. Appendix A
provided at the end of this EIS is an alphabetical list of commentors,
Summary. showing for each the associated
comment document number and
A line in the margin in Volumes 1 response section number(s). Appendix
and 2 indicates a change since the B is a numerically ordered list of
Draft EIS. comment document numbers, showing
associated commentors and response
Volume 3 comprises a primary section numbers, and Appendix C
section, called Comment Summaries  provides a correlation of response
and RESPOHSQS, and three section numbers to comment
appendices. In the primary section document numbers.

To find a response to comment(s), the reader should:

Turn to Appendix A in Volume 3 and find the name (or organization or agency),
and note the comment document number(s) assigned to his’/her comments.

In the same entry, find the response section number(s) where the responses to
the comments are located.

Turn to the Table of Contents in Volume 3 under the heading Comment
Summaries and Responses, where response section numbers are listed in
numerical order, to find the page on which the response section number(s)
that apply to the comment(s) appear.

Turn to the appropriate page(s) to find a response to a summary of the
comment.

A copy of the actual comments (rather than the comment summaries found in
Volume 3 of the EIS) can be found along with the EIS in the public reading rooms
listed at the end of this summary.

Example:

1. The first alphabetical entrant, Dinah Abbott, has been assigned comment
document number 615.

Ms. Abbott's first entry is for response number 01.01.01.01(005); four other
response numbers are applicable to her comments.

That first entry is in Section 1.1.1.1, entitled “Action alternatives" under
Specific Preferences for SNF Management Alternatives.

Section 1.1.1.1 begins on page 1-1. The selected entry for Ms. Abbott is
Response 005 in that section and is located on page 1-2.
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Environmental restoration activities
are addressed only at the site-wide
level. Volume 2 considers site-specific
activities for spent nuclear fuel
management, including fuel receipt,
transportation, characterization,
stabilization, storage, and technology
development for ultimate disposition.

Volume 2 evaluates impacts of
operations or programs associated
with the spent nuclear fuel,
environmental restoration, and waste
management programs at the Idaho
National Engineering Laboratory.
Other activities are discussed when
they are relevant to understanding
the affected environment or are
expected to occur during t.  next 10
years, and are included as part of the
cumulative effects analysis.

4 Summary

This EIS does not evaluate the DOE-
wide programmatic alternatives for
waste management, which are being
evaluated in a separate programmatic
EIS to be issued in draft form in 1995.
However, the alternatives presented in
Volume 2 have been developed to be
consistent with the programmatic
objectives of the Waste Management
Programmatic EIS (previously known
as the Environmental Restoration and
Waste Management Programmatic
Environmental Impact Statement),
which will not be completed before
the Record of Decision is signed for
the EIS summarized here. Any
conflicts between these Records of
Decision will be ev " 1ated and, as
appr te, a” “"tional N, i
Environmental Folicy Act reviews will
be conducted.







Tribes is reflected in the
environmental justice analysis, as well
as in various sections of the EIS, as
appropriate.

In response to concerns raised by
public comments regarding the
technical analysis, seismic and water
resource discussions and analyses
were reviewed, clarified, and
enhanced for all alternative sites, and
current data and analyses were added
to Volumes 1 and 2, as appropriate.

In Volume 1, a discussion of potential
accidents caused by a common
initiator was added. The option of
stabilizing some of DOE'’s spent
nuclear fuel {specifically Hanford site
production reactor fuel) by processing
it at available facilities located
overseas was added, thus expanding
processing options discussed in the
EIS. An analysis of barge
transportation was added to the EIS,
addressing the option of transporting
production-reactor fuel to a shipping
point for overseas processing and
supporting the transport of
Brookhaven National Laboratory
spent nuclear fuel to another site, as
appropriate. In addition, an analysis
of shipboard fires was added,
primarily in response to comments
related to receiving spent nuclear fuel
of U.S. origin from foreign research
reactors.

In response to public comments, the
results of a separate evaluation of the
various alternatives' costs were
summarized in the EIS. The cost
evaluation was performed
independently of the EIS for purposes
broader than those analyzed in the
EIS.

The discussion of the option of leaving
Fort St. Vrain spent nuclear fuel in
Colorado has been expanded,
specifically with respect to contractual
commitments versus programmatic
benefits.

6 Summary

Other enhancements include
clarification that potential shipment of
spent nuclear fuel of U.S. origin from.
foreign research reactors consists of
approximately 20 metric tons of heavy
metal. As a result of public comments,
Volume 1 was enhanced to include a
description that clarifies the
relationship between other DOE
NEPA reviews related to spent nuclear
fuel and this EIS. This description
explains the interrelationship of these
actions in response to comments
about segmentation. In the same
regard, the relationship between the
EIS and Spent Fuel Vulnerability Action
Plans was clarified.

With | to naval spent 1

fuel, enhancements to Appendix D
{Naval Spent Nuclear Fuel
Management) include providing
additional information in the
following areas: importance of naval
spent nuclear fuel examination,
impacts of not refueling or defueling
nuclear-powered vessels, the reasons
why storage and processing of naval
spent nuclear fuel in foreign facilities
were not evaluated in detail,
environmental justice considerations,
the transition period required to
implement naval spent nuclear fuel
alternatives, potential accident
scenarios at naval shipyards, and
uncertainties in calculating potential
environmental impacts.

In Volume 2, the air quality analysis
was revised to upgrade the
information on existing baseline
conditions. The analysis compared
impacts of each alternative with
Prevention of Significant
Deterioration increment limits. The
Waste Experimental Reduction
Facility project summary was
enhanced with respect to related
operation and combustion strategy.
The EIS was also revised to reflect
employment projections resulting
from the Idaho National Engineering
Laboratory contractor consolidation.
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fuel is a high priority. Two broad
strategies may at this point be
envisioned for the ultimate
disposition of DOE spent nuclear fuel.
The Department could (a) work
toward direct disposal of spent fuel in
a geologic repository or (b) chemically
dissolve the fuel and produce a waste
form (such as vitrified glass) for
repository disposal. Variations on

to prepare this analysis. The
repository EIS is being prepared to
evaluate potential environmental
impacts, based on the best available
information and data, that would be
associated with the repository's
development and operation, and to
support the Secretary of Energy's final
recommendation to the President, as
required by the Nuclear Waste Policy

these broad strategies are also possible ~ Act, as amended. The repository EIS
and both remain under consideration.  will examine the site specific
It is possible that much of DOE's spent  environmental impacts from

fuel could qualify for direct disposal.  construction, operation, and eventual
Aggressive characterization and, if closure of the repository, including
appropriate, preparation programs potential post-closure radiological
would be necessary to support the effects to the environment. Until the

first repository schedule. repository EIS is complete, no final
decision could be made concerning
Sufficient quantity and quality of what DOE spent nuclear fuel would
information is still not available to be accepted in a geologic repository.
determine at this time whether the
Yucca mountain site is a suitable
candidate for geologic disposal of

spent nuclear fuel and high-level

As part of its spent nuclear fuel
management program, DOE would
(1) stabilize the spent nuclear fuel as
radioactive waste. The DOE, needed to ensure safe interim storage,
however, is in the early planning (2) characterize the existing spent
stages for a repository EIS, which will  nuclear fuel inventory to assess

be prepared pursuant to the directives  compliance with the repository

of the Nuclear Waste Policy Act, as acceptance criteria as they are
amended. The DOE plans to issuein  developed, and (3) determine what
mid-1995 a formal notice of its intent processing, if any, is required to meet

Definition of Terms Related to Spent Nuclear Fuei

management (of spent nuclear fuel}—Emplacing, operating, and administering
facilities, transportation systems, and procedures to ensure safe and environmentally
responsible handling and storage of spent nuclear fuel pending (and in anticipation of)
a decision on ultimate disposition.

stabilization (of spent nuclear fuel)—Actions taken to further confine or reduce the
hazards associated with spent nuclear fuel, as necessary for safe management and
environmentally responsible storage for extended periods of time. Activities that may
be necessary to stabilize spent nuclear fuel include canning, processing, and
passivation.

canning—The process of placing spent nuclear fuel in canisters to retard corrosion,
contain radioactive releases, or control geometry.

processing (of spent nuclear fuel)—Applying a chemical or physical process designed
to alter the characteristics of the spent nuclear fue! matrix.

passivaﬁon—The process of making metals inactive or less chemically reactive. For
example, the surface of steel can be passivated by chemical treatment.



















16 Summary

alternative, both small and large DOE
sites, naval shipyards and prototypes,
university and other non-DOE
domestic research reactors, and
foreign research reactors would
independently manage their fuel
onsite. No spent nuclear fuel would
be transported between DOE sites.
Naval spent nuclear fuel at the
Newport News Shipyard would be
transferred to Norfolk Naval Shipyard
for retention.

Naval reactors would be refueled and
defueled as planned. Naval spent
nuclear fuel would be stored in
shipping containers at the naval or
DOE facility where refueling and
defueling are conducted. This
alternative would require about a
three-year transition period to obtain
additional shipping containers for
storage. During the transition period,
fuel would be transported to the
Idaho National Engineering

Laboratory for examination at the
Expended Core Facility. The shipping
containers would be unloaded and
reused for additional refueling and
defuelings. However, after the
transition period, the fuel removed
from naval reactors would remain in
storage at the naval sites and the
Expended Core Facility at the Idaho
National Engineering Laboratory
would be shut down. Examinations
of naval spent nuclear fuel would also
cease. Current technology
development activities related to
spent nuclear fuel management would
continue within DOE.

Decentralization Alternative

Under this alternative, DOE would
maintain existing spent nuclear fuel in
storage at current locations and store
newly generated fuel at or near the
site of generation (Figure 4). This

Deceniralization Alternative

Store most spent nuclear fuel at or close to the generation site or current storage location with {imited
shipments to DOE facilities.

DOE spent nuclear fuel shipments would be limited to the following:
- Spent nuclear fuel stored or generated at universities and non-DOE facilities
- Potential foreign research reactor fuel.

Spent nuclear fuel processing might need to be conducted. Other forms of stabilization might
occur to provide for safe storage and/or transport.

Some facilities would be upgraded/replaced and additional storage capacity required by the
afternative would be constructed.

Onsite fuel transfers would occur for improved safe storage.

Research and development activities would be undertaken for spent nuclear fuel management,
including stabilization technology.

Three options for naval spent nuclear fuel

- No inspection—fuel remains close to refueling/defueling site

- Limited inspection at Puget Sound Naval Shipyard

- Full inspection at the Idaho National Engineering Laboratory foliowed by storage close to
refueling/defueling site.







alternative differs from the No Action
alternative by allowing fuel shipments
from universities, non-DOE facilities,
and foreign research reactors to DOE
sites, which requires developing and
upgrading facilities. Actions that
would improve management
capability, although not essential for
safety, would be undertaken, and
spent nuclear fuel research and
development (including stabilization
technology) would be performed.

The Decentralization alternative at the
naval sites is similar to the No Action
alternative because naval reactors
would continue to be defueled and
refueled as planned, and the fuel
would be stored close to the

1992/1993 Planning Basis

Transport to and store newly generated spent nuclear fuel
at the Idaho Nationai Engineering Laboratory or Savannah
River Site. Consolidate some existing fuels at the idaho
National Engineering.Laboratory or the Savannah River
Site. '

s  Fuel would be transported as follows:

- TRIGA fuel from the Hanford Site to the idaho
National Engineering Laboratory; Hanford Site
receives limited fuel for research of storage and
dispositioning technologies

- Naval fuel to the Idaho National Engineering
Laboratory for examination and storage

- West Valley Demonstration Project and Fort St.
Vrain fuel to idaho National Engineering
Laboratory

- Qak Ridge Reservation fuel to the Savannah
River Site

- Domestic research fuel, and foreign research
reactor fuel as may yet be determined, divided
between the Savannah River Site and the Idaho
National Engineering Laboratory.

*  Facilities upgrades and replacements that were
planned would proceed, including increased
storage capacity.

* Research and development for spent nuclear fuel
management would be undertaken, including
stabilization technology.

»  Spent nuclear fuel processing might need to be
conducted. Other forms of stabilization might
occur to provide for safe storage and/or transport.

refueling/defueling site. Three
Decentralization options are included.
The options differ only with regard to
the examination of the fuel: no '
examination, limited examination,
and full examination. Each option
would require a transition period of
about three years to develop storage
facilities. During the transition
period, spent nuclear fuel would be
transported in shipping containers to
the Idaho National Engineering
Laboratory and the containers would
be unloaded and reused.

The various small non-DOE,
university, and foreign research
reactors woulc ily transport spent
nuc’ rfuel in limited amounts to
permit continued o] -[dions. )
additional storage facilities would be
constructed at these locations.

1992/1993 Planning Basis
Alternative

The 1992/1993 Planning Basis
alternative represents DOE’s plans (in
1992 and 1993) for management of its
spent nuclear fuel. Under this
alternative, DOE would transport and
store newly generated spent nuclear
fuel at the Idaho National
Engineering Laboratory or the
Savannah River Site (Figure 5). Most
existing spent nuclear fuel located at
major DOE sites would remain at
those sites.

Some existing spent nuclear fuel at
other sites would be consolidated at
the Idaho National Engineering
Laboratory or Savannah River Site.
The Savannah River Site and Idaho
National Engineering Laboratory
would also receive some test reactor
fuel and some fuel from university
and foreign research reactors. The
Hanford Site would receive only
limited quantities of fuel for research
on storage and dispositioning
technologies. DOE sites would
generally upgrade facilities and
construct new facilities to manage

18 Summary









4. DOE - Regionalization (by Fuel Type) ...

R hipments
Alternative 4A - Preferred Alternative
5,000

4,000} 3,700
Radiation Risk 3,000
Estimated latent cancer fatalities less than 2000
1 over 40-year period for normal operations. 1,000
0

!
A
\

. Hawaii
®
0
------------- Shipments going to Savannah River Site
Shipments going to Idaho National Engineering Laboratory
—————— Shipments going to Puget Sound Naval Shipyard and then to the INEL
@ DOE « University
Production r SNF remains at Hanford | ) .
Approximate Shipments Approximate Shipments
To: Idaho National To: INEL 120
Engineerina Laboratory (INEL)  1,050] To: SRS 400

To: Savan h River Site (SRS) 280

O Foreign Fuel 2
(potential points of entry) . Domestic Non-DOE

) A~nroximate Shipments Approximate Shinments
To: INEL 170 ’ To. uscn v -
To: SRS 840 To: SRS 190

@ laval Euel

e RED 0671

Approximate Shipments

To: INEL 580
for imination and
sto e

a. Foreign fuel could enter the U.S. at any one of the identifed points of entry for transport to the INEL or SRS |

Figure 6. Spent nuclear fuel distribution for Regionalization Alternative 4A.
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small across all the alternatives, as
shown in Figure 11. The evaluated
facility accident scenario with the

highest risk (breach of a fuel assembly

for the Centralization . ernative at
the Savannah River Site) would result
in an estimated risk of 0.0072 latent
cancer fatality per year (one latent
fatal cancer in 140 years).

The risk associated with radiation
from transportation accidents poses a
lower risk than facility accidents

(Figure 12). The ted with
traffic fatalities (1 cal) are
greater than the 1 ed with

cancer caused by radiation exposure,

although both are very small

(Figure 12). The evaluated

transportation accident scenario with

the largest consequences (spent

nuclear fuel transportation accident in
] a suburban area) would lead to 55

latent cancer fatalities; the probability

of this occurrence is about 1 in

10 million years.

In summary, for radiation-induced
latent cancer fatalities to the public
over 40 years of spent nuclear fuel
management un r all the alternatives
evaluated, the most likely outcome is
as follows:

| * Essentially zero latent cancer
fatalities from normal facility
operations and facility
accidents

| * Essentially zero latent cancer
fatalities from transportation
accidents

* Up to about one latent cancer

fatality from most incident-
free transportation under
most alternatives; up to two
latent cancer fatalities under
the Centralization alternative.

| Up to about two fatalities could result
over the 40-year period from
nonradiological traffic accidents. By
comparison about 40,000 people are
killed annually in U.S. traffic
accidents.

Although the anticipated potential for
radiation exposures would be small,
DOE would use the “as low as
reasonably achievable” principle for
controlling exposures to workers and
the public. For example, practices
would be implemented to avoid or
reduce production of potentially
harmful substances and waste
minimization would be practiced to
reduce the toxicity and volume of
secondary wastes to be managed.
Furthermore, all sites would update
their current worker training,
emergency planning, emergency

p ‘aredi ., anc ency
response programs to address new
spent nuclear fuel management
activities.

Spent Nuclear Fuel-Related
Employment

Under various alternatives, the total
labor force involved in spent nuclear
fuel management could decrease by
180 jobs or increase by more than 2,100
jobs, averaged over the period 1995 to
2005, as compared with the 1995
baseline (Figure 13). The peak
employment is difficult to estimate
because it depends on implementation
timing and funding profiles; however,
Regionalization Alternative 4B (by
geography) with the Nevada Test Site
as the western site and Oak Ridge
Reservation as the eastern site would

result in the highest employment peak.

The peak, estimated to be
approximately 4,600 jobs in the year
2000, includes employment at sites
preparing spent nuclear fuel for
shipment to the selected sites.

Under the No Action alternative,
employment would not increase
substantially for any site, and the
closure of the Expended Core Facility
at the Idaho National Engineering
Laboratory would result in a net loss
of just over 500 spent nuclear fuel
management-related jobs.

Summary 29












Relocating large amounts of spent
nuclear fuel, such as under
Regionalization Alternative 4B (by
geography) and the Centralization
alternative, would eventually result in
the closure of spent nuclear fuel
management facilities at major DOE
sites and, thus, long-term job loss at
the closed facilities. However, some
of the job losses at closed facilities
would be accompanied by job gains at
the sites receiving the shipped fuels.

For all three Dece1  lization options,
the 1992/1993 Planning Basis
alternative and R )nalization
Alternative 4A (Preferred Alternative),
no more than an average additional
1,150 jobs would be required over the
period 1995 to 2005 for
implementation. Some of the more
significant spent nuclear fuel
employment requirements
(particularly those involving the
Hanford Site) would result from the
development and operation of
processing facilities needed to
stabilize stored spent nuclear fuel. In
addition, relocating the Expended
Core Facility to sites other than the
Idaho National Engineering
Laboratory would result in an increase

J of about 500 jobs in the support of
naval spent nuclear fuel examinations
at those sites, and would result in a
corresponding loss of approximately
500 jobs at the Idaho National
Engineering Laboratory.

Thus, minor employment-related
impacts are anticipated. To mitigate
these impacts, DC  would coordinate
its planning efforts with local
communities and county planning
agencies to address changes in
community services, housing,
infrastructure, utilities, and
transportation. Such coordination
with local planning agencies is
intended to avoid placing undue
burdens on local agency resources.

Generation of Radioactive
Wastes

When spent nuclear fuel is stored
onsite, very little high-level,
transuranic, or mixed waste is
generated (see Figure 14). These small
quantities of radioactive wastes would
usually be generated during
stabilization activities. As a result,
under the No Action alternative fewer
than 20 cubic meters (26 cubic yards)
per year of transuranic wastes would
be generated from spent nuclear fuel
nationwi o

. * fuel would not be
stabilized. Under all other
alternatives, where stabilization
activities would occur, between 20 and
190 cubic meters (26 and 250 cubic
yards) of high-level waste and
between 20 and 90 cubic meters (26
and 120 cubic yards) of transuranic
waste would be generated each year.
The lower generation rates would
occur in the Decentralization
alternative, where small amounts of
spent nuclear fuel would be
transported among major DOE sites
(and stabilization for transport would
not be necessary).

For all other alternatives, greater
amounts of spent nuclear fuel would
be transported among sites; therefore,
more spent nuclear fuel would require
stabilization before transport and
more waste would be generated.

Low-level waste also is generated as a
result of spent nuclear fuel
management. Figure 15 indicates an
estimated range of annual volumes for
each of the alternatives. The higher
values are principally the result of
processing for stabilization.

To control the volume of waste
generated and reduce impacts on the
environment, pollution prevention
practices would be implemented.

Summary 33









DOE is responding to Executive
Order 12856, "Federal Compliance
with Right to Know Laws and
Pollution Prevention Requirements,"
and associated DOE orders and
guidelines by reducing the use of toxic
chemicals; improving emergency
planning, response, and accident
notification; and encouraging the
development and use of clean
technologies and testing of innovative
pollution prevention technologies.
Pollution prevention programs have
already been implemented at DOE
sites. Program components include
waste minimization, source reduction
and recycling, and procurement
practices that preferentially procure
products made from recycled
materials.

Impact on DOE and Navy
Missions

The mission concerns of DOE and the
Navy relate to storing spent nuclear
fuel safely, meeting obligations,
preparing spent nuclear fuel for
ultimate disposition, and examining
naval fuel. Under the 1992/1993
Planning Basis, Regionalization, and
Centralization alternatives, the
missions of DOE and the Navy would
be met. However, under the No
Action and Decentralization
alternatives, some parts of their
current missions would not be
achieved.

DOE’s mission is most severely
impacted under the No Action
alternative. In this alternative, only
the minimal actions necessary would
be undertaken to store spent nuclear
fuel. This means that there would be
no facility upgrades or replacements
(except those needed for safe storage
of spent nuclear fuel) and research
and development activities would be
limited to activities already approved.
The consequences of pursuing this
alternative could include any or all of
the following;:

¢ Loss of margin in storage
capacity

* More frequent and possibly
more costly repairs to
equipment and facilities as the
frequency of breakdowns
increases

* Eventual loss of the use of
existing storage facilities
because equipment or
facilities are beyond repair or
because there is no flexibility
in storage capacity to permit
repair work

¢ Limited development of
improved storage
technologies and facilities,
reducing DOE’s ability to
meet future needs and
implement future decisions
regarding ultimate
disposition of spent nuclear
fuel.

The Navy’s mission would be
hindered if the full examination of
fuels at an Expended Core Facility
were not possible. No or limited
examination would occur under the
No Action alternative and
Decentralization alternative (Options
A, no examination, and B, limited
examination). The examinations are
an important aspect of the Navy’s
ongoing advanced fuel research and
development program. The
information derived from the
examinations provides engineering
data to support the design of new
reactors, continued safety of existing
reactors, and improvements in nuclear
fuel performance and reactor
operation by providing confirmation
of their proper design and allowing
maximum use of their fuel.

The No Action alternative would also
impact ongoing nuclear research and
training activities at universities that
have little or no storage capacity for
spent nuclear fuel. Such activities
would cease once storage capacity is
exhausted.
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Costof Iimpler t: on

Since publication of the draft EIS,
DOE has completed an evaluation of
potential costs associated with
management of its spent nuclear fuel
for an interim period (up to 40 years),
and through ultimate disposition. For
each alternative, the cost evaluation
considered capital cost for upgrades to
existing facilities and new facilities,
operation and maintenance costs for
existing and new facilities,

decont:  nation and
decommissioning costs for new

facili v fuel
transportation costs. Because each
alternative would manage various
amounts of spent nuclear fuel and the
potential use of existing facilities
would vary among alternatives, two
cost ranges were considered—a
minimum (lower) cost range that
considered maximum use of existing
facilities and a maximum (upper) cost
range that minimized use of existing
facilities in favor of additional new
management facilities (Figure 16).

The cost analysis found that when use
of existing facilities was maximized, it
would be least costly to manage spent
nuclear fuel under alternatives that
involve sites with existing capabilities
(e.g., Decentralization, 1992 /1993
Planning Basis, and Regionalization),
as opposed to the Centralization
alternative that would require the
construction of storage facilities
(Figure 16).

When minimum use of existing
facilities is considered, economies of
scale would be realized as it is more
cost effective to build and operate one
larger facility than to build and
operate several smaller facilities with
the same combined capacity. Thus, for
example, Region. zation 4A (by fuel
type), in which all spent nuclear fuel
would be transported to sites that
have existing fu management
infrastructures, is less costly than the
1992/1993 Planning Basis and
Decentralization alternatives

(Figure 16).

Cumulative Impacts

A cumulative impact results from the
incremental impact associated with
implementing an alternative plus the
impacts of other past, present, and
reasonably foreseeable future actions.
“Other” actions include DOE projects
at the potentially affected sites not
related to spent nuclear fuel
management, as well as projects of
other Government agencies, private
businesses, or individuals.

On a nationwide basis, the

] mtationof v of the spent
nuclear fuel mana_ 1ent alternatives
would not significantly contribute to
cumulative impacts. Although
impacts to the natural environment
(for example, water, air, ecology, and
land use) were analyzed, the
cumulative impacts are very small,
especially if impact avoidance and
mitigation measures are taken.

In general, the contribution to
cumulative impacts from activities
required for spent nuclear fuel
management would be very small at
sites where fuel is stored, in
comparison to other ongoing and
reasonably expected nonfuel-related
projects. Even for those alternatives
(Regionalization or Centralization)
where the use of nonrenewable
resources would be relatively large,
increases in the impacts at the selected
site(s) would be offset by changes at
nonselected sites—resulting in a very
small net change.

On a site-specific basis, the
implementation of any of the
alternatives would not significantly
contribute to cumulative impacts.
Generally, the contribution to
cumulative impacts from spent
nuclear fuel management activities at
a specific site is minor, relative to other
DOE and non-DOE projects.
Radiological emissions from normal
operations and from transportation of
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Table 1. Functions of major facility areas at the Idaho National Engineering Laboratory.

Maijor facility area Function performed

Test Area North Handle and evaluate irradiated materials; support
energy and defense programs; demonstrate dry cask storage
of spent nuclear fuel; store spent nuclear fuel.

Test Reactor Area Study effects of radiation on materials, fuels, and
equipment; manage seven reactors (two operating, two in
standby, three deactivated); perform chemistry and
physics experiments.

Idaho Chemical Receive and store spent nuclear fuel; prepare high-level liquid
Processing Plant and solid waste for disposition; develop and apply technologies I
for eventual disposition of spent nuclear fuel, disposition of

sodium-bearing and high-level waste, and management of
radioactive and hazardous wastes.

Central Facilities Provide technical and support services for the Idaho

Area National Engineering Laboratory, including
environmental monitoring and calibration laboratories,
communication systems, security, fire protection,
n lical vi ,wa o0 ce a, ic  and
equipment pools, and bus operations; operate
Hazardous Waste Storage Facility and Idaho National
Engineering Laboratory Landfill Complex.

Power Burst Facilityy Support waste management-related research

Auxiliary Reactor (volume reduction and waste immobilization); develop

Area decontamination, waste storage and treatment technologies.
Experimental National Historic Landmark

Breeder Reactor-I/

Boiling Water

Reactor Experiment

Radioactive Waste  Store and dispose of wastes; support research and

Management development for interim storage of transuranic waste,

Complex low-level waste disposal, buried waste remediation
technologies, and environmental cleanup technologies.

Naval Reactors Receive and conduct examination of spent nuclear fuel to
Facility (Expended  support fuel development and performance analyses.
Core Facility)

Argonne National Develop and test breeder reactor technology; store
Laboratory-West transuranic waste; support research and
development of spent nuclear fuel treatment technologies.

Spent Nuclear Fuel

Since the 1950s, spent nuclear fuel received from university, commercial,
removed from nuclear-powered naval  industrial, DOE, and other U.S.
vessels and naval reactor prototypes ~ Government and foreign reactors.

has been transported to the Naval

Reactors Facility located at the Idaho ~ Spent nuclear fuel continues to be
National Engineering Laboratory. generated at the Idaho National
Spent nuclear fuel has also been Engineering Laboratory by reactor
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.2chnology Development

Technology development supports
the Environmental Restoration, Waste
Management, and Spent Nuclear Fuel
Programs by designing and testing
potential technical solutions to
specific problems. Broad program
areas include research, development,

and laboratory analysis. Types of
current technology development
activities include minimizing waste;
testing cleanup technologies;
evaluating and testing methods to
treat calcined, sodium-bearing, and
high-level wastes; and designing
sensors and other environmental
monitoring equipment and systems.

Dry storage of spent
nuclear fuel.

demonstration, testing, and
evaluation; technology integration;
development of safe and efficient
packaging systems; emergency
response management; education;

An example of research activity
includes investigating treatment
technologies to prepare fuel for
ultimate disposition.

Waste at the idaho National Engineering Laboratory

Alpha Low-Level Waste: Waste that was previously classified as transuranic waste but has a
transuranic concentration lower than the currently established limit for transuranic waste. Alpha low-level
waste requires additional controls and special handling (relati 0 low-leve! waste). This waste stream
cannotbe :cer |for onsite dispc under the current waste acceptance criteria; therefore, it is special-
case waste.

Greater-Than-Class-C Waste: Low-level radioactive waste that is generated by the commercial sector
and that exceeds U.S. Nuclear Regulatory Commission concentration limits for Class C low-level waste
as specified in Title 10 Code of Federal Regulations Part 61. DOE is responsible for the disposal of
Greater-Than-Class-C wastes from DOE non-defense programs.

Hazardous Waste: Under the Resource Conservation and Recovery Act, a solid waste, or combination
of solid wastes, which because of its quantity, concentration, or physical, chemical, or infectious
characteristics may (a) cause, or significantly contribute to, an increase in mortality or an increase in
serious irreversible, or incapacitating reversible, iliness; or (b) pose a substantial present or potential
hazard to human heaith or the environment when improperly treated, stored, transported, disposed of, or
otherwise managed. Source, special nuclear material, and byproduct material, as defined by the Atomic
Energy Act, are specifically excluded from the definition of solid waste.

High-Level Waste: The highly radioactive waste material that results from the reprocessing of spent
nuclear fuel, including liquid waste produced directly from reprocessing and any solid waste derived from
the liquid that contains a combination of transuranic and fission product nuclides in quantities that require
permanent isolation. High-level waste may include other highly radioactive material that the U.S. Nuclear
Regulatory Commission, consistent with existing {aw, determines by rule requires permanent isolation.

Low-Level Waste: Waste that contains radioactivity and is not classified as high-level waste, transuranic
waste, or spent nuclear fuel. Test specimens of fissionable material irradiated for research and
development only, and not for the production of power or plutonium, may be classified as low-ievel waste,
provided the concentration of transuranic elements is less than 100 nanocuries per gram of waste.

Mixed Waste: Waste that contains both hazardous waste under the Resource Conservation and
Recovery Act and source, special nuclear, or byproduct material subject to the Atomic Energy Act.

Special-Case Waste: Waste that is owned or generated by DOE that does not fit into typical
management plans developed for the major radioactive waste types.

Transuranic Waste: Waste containing more than 100 nanocuries of alpha-emitting transuranic isotopes,
per gram of waste, with half-lives greater than 20 years, except for (a) high-level radioactive waste,

(b) waste that the DOE has determined, with the concurrence of the Administrator of the U.S.
Environmental Protection Agency, does not need the degree of isolation required by Titie 40 Code of
Federal Regulations Part 191, and (c) waste that the U.S. Nuciear Regulatory Commission has approved
for disposal on a case-by-case basis in accordance with Title 10 Code of Federal Regulations Part 61.
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the waste and spent nuclear fuel
associated with each alternative. This
EIS provides the analysis required
under the National Environmental
Policy Act for certain projects that
DOE proposes as part of the spent
nuclear fuel, environmental

Projects Related to Alternatives

in addition to current operations and activities at the Idaho National Engineering
Laboratory, there are 49 projects that form the basis for analysis of reasonably
foreseeable future impacts in Volume 2. These 49 projects fall under the various
Alternatives A, B, C, D, and the Preferred Alternative. The 49 projects include 12 projects
whose National Environmental Policy Act documentation is already completed or was
proposed to be completed before the Record of Decision. An objective of Volume 2 and
its appendices is to provide sufficient analysis for another 12 projects (listed below) to
allow timely «  loyment if « | for the project. DOE would evalug 1aining 25
projects on a case-by-case basis to determine if any additional National Environmental
Policy Act review or further evaluation is needed before implementing the project.
Alternative @
* Expended Core Facility Dry Cell Project B,D,P
* Increased Rack Capacity for Building 666 at
the Idaho Chemical Processing Plant
» Dry Fuel Storage Facility; Fuel Receiving,
Canning/Characterization, and Shipping
» Fort St. Vrain Spent Nuclear Fuel Shipment
and Storage
Tank Farm Heel Removal Project
High-Leve! Tank Farm New Tanks
Shipping/Transfer Station
Waste Experimental Reduction Facility incineration
Nonincinerable Mixed Waste Treatment
Sodium Processing Project
Gravel Pit Expansions
Calcine Transfer Project

B.D, P

@
o
Q
-

’

OO0
[oR-
v

-U“

,,_
TgTVg7@

OQoUOoOo

POODIIOOT®

a. Alternative A = No Action, Alternative B = Ten-Year Plan, Alternative C = Minimum Treatment,
Storage, and Disposal, Alternative D = Maximum Treatment, Storage, and Disposal,

Alternative P = Preferred Alternative.

b. These projects would be expanded for Alternative D (Maximum Treatment, Storage, and
Disposat).

restoration, and waste management
program at the Idaho National
Engineering Laboratory.

Vrain.
Alternative A ramn

(No Action)

Under Alternative A (No Action),
existing environmental restoration
and waste management operations

and projects would continue.
Research and development and
infrastructure facilities and projects
that support the environmental
restoration and waste management
program at the Idaho National
Engineering L
continue. There would be no

oratory would also

shipments of spent
nuclear fuel to the
Idaho National
Engineering
Laboratory, with the
exception of
shipments of naval
fuel during an
approximately three-
year transition period.
Existing inventories
of spent nuclear fuel
would remain in
storage onsite.
Activities and projects
would include those
that may be initiated
after June 1995 but
that were proposed to
have been evaluated
under the National
Environmental Policy
Act by that date.
New activities would
be limited to those
required to maintain
safe operation.
Implementation of
Alternative A (No
Action) would not
fully meet all
negotiated
agreements and
commitments under
the Federal Facility

Agreement and Consent Order and
obligations to receive spent nuclear
fuel from universities and Fort 5t.

Alternative A (No Action) represents a
baseline against which the potential
environmental impacts of the other
alternatives can be compared.
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Alternative B (Ten-Year Plan)

Spent Nuclear Fuel: Receive additional offsite spent nuclear fue!; transfer aluminum-
clad spent nuclear fuel to Savannah River Site; examine and store naval spent nuciear
fuel; complete Expended Core Facility Dry Cell Project and expand storage capacity in
pools at Building 666 of the Idaho Chemica! Processing Plant; phase out pools at
Building 603 of the Idaho Chemical Processing Plant; phase in new dry storage;
demonstrate electrometaliurgical process at Argonne National Laboratory-West. I

Environmental Restoration: Conduct all planned projects in all Waste Area Groups;
decontaminate and decommission Auxiliary Reactor Area (ARA)-II, Boiling Water
Reactor Experiment (BORAX)-V, Engineering Test Reactor, Materials Test Reactor, Fuel
Processing Complex, Fuel Receipt/Storage Facility, Headend Processing Plant, Waste
Calcine Facility, and Central Liquid Waste Processing Facility; clean up groundwater |
contamination and vadose zone; retrieve and treat Pit 9 wastes.

High-Level Waste: Convert liquid to calcine (solid); construct a facility to immobilize I
both liquid and solid calcine.

Transuranic Waste: Retrieve/move transuranic and alpha fow-level waste to new
storage; treat offsite and onsite transuranic and aipha low-level waste; transport

! ic waste offsite for disposal; accept transuranic waste from offsite for

i L

Low-Level Waste: Treat onsite and offsite; construct and operate additional treatment
and disposal facilities onsite.

Mixed Low-Level Waste: Treat onsite by incineration and nonincineration; construct
and operate facilities to treat waste by incineration and nonincineration; construct and
operate disposal facility; transport waste offsite for treatment and disposal.

Greater-than-Class-C Waste: Receive sealed sources for recycle or storage;
construct dedicated storage facility.

Hazardous Waste: Transport offsite for treatment, storage, and disposal.

Alternative C (Minimum Treatment, Storage, and Disposal)

Spent Nuclear Fuel: Transport Idaho National Engineering Laboratory spent nuclear fuel inventory to another
DOE site; continue to examine and store naval spent nuclear fuel during approximate three-year transition
period; phase out spent nuclear fuel handling facilities; demonstrate electrometaliurgical process at Argonne
National Laboratory-West.

Environmental Restoration: Conduct all planned projects for all Waste Area Groups; decontaminate and
decommission Auxiliary Reactor Area (ARA)-11, and Boiling Water Reactor Experiment (BORAX)-V; focus on
institutional controls to the extent possible for cleanup projects; clean up groundwater and vadose zone; and
treat Pit 9 wastes.

High-Level Waste: Select technology and plan immobilization facility; develop treatment to minimize volume of
high-activity waste; construct replacement liquid storage tanks.

Transuranic Waste: Retrieve/move transuranic and alpha low-level waste to new storage; transport transuranic
waste offsite for disposal; transport waste to offsite DOE facility for storage.

Low-Level Waste: Transport to other DOE facilities for treatment, storage, and disposal.
Mixed Low-Level Waste: Transport offsite for treatment, storage, and disposal.
Greater-than-Class-C Waste: Discontinue management programs.

Hazardous Waste: Transport offsite for treatment, storage, and disposal.
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to resources of importance to the
tribes.

For all alternatives, including the
Preferred Alternative, radiation doses
to offsite individuals and site workers
would be below applicable limits.
Similarly, projected ambient air levels
of toxic air pollutants would be
below applicable standards for all
alternatives.

Concentrations of criteria pollutants
from operation of existing and
proposed projects at the Idaho
National Engineering Laboratory
were also found to be below State
and National Ambient Air Quality
Standards and Prevention of

Signif er tior 7 itsfor 7
alternatives. Criteria pollutant levels
associated with the alternatives
represent only minor increases over
existing baseline levels. As a result,
the cumulative (alternatives plus
baseline) levels would not differ
much between alternatives.

Construction and remediation
activities would result in short-term,
elevated levels of particulate matter
in localized areas. Under all
alternatives, including the Preferred
Alternative, construction activities
would result in maximum 24-hour
concentrations of particulate matter
at locations along public roads that
exceed the State and Federal
standards. Particulate levels at the
site boundary would not exceed these
standards. Standard construction
practices such as watering would be
used to minimize dust generation
during the activities.

The air quality was evaluated in light
of past, present, and reasonably
foreseeable future actions, including
DOE projects not associated with the
spent nuclear fuel, environmental
restoration, and waste management
programs, plus offsite projects
conducted by Government agencies,
businesses, or individuals. This

impact analysis found that the
contribution to cumulative impacts
from operation of projects associated
with the alternatives would be low
relative to other projects, and within
limits prescribed by applicable
standards.

Cultural Resources

Methods to identify, evaluate, and
mitigate impacts to cultural resources
have been established through the
National Historic Preservation Act, as
amended; the Archaeological Resource
Protection Act; the Native American
Graves Protection and Repatriation
Act; and the American Indian
Religious Freedom Act. Potential
impacts to cultural resources were
assessed by identifying project
activities that could affect known or
expected significant resources and
determining whether a project activity
would have an effect on significant
resources. A project would affect a
significant resource if it would alter the
resource’s characteristics.

Geographically, the Idaho National
Engineering Laboratory site is
included within a large territory once
inhabited by and still of importance to
the Shoshone-Bannock Tribes.
However, the site lies outside the land
boundaries established by the Fort
Bridger Treaty and is occupied by the
DOE.

Because some projects are not yet fully
defined, the impacts to cultural
resources cannot be completely
identified. The impacts to cultural
resources would depend on the

(a) amount of surface disturbance
[ranges from about 40 acres (16
hectares) under Alternative A (No
Action) to about 1,340 acres (542
hectares) under Alternative D
(Maximum Treatment, Storage, and
Disposal)]; (b) degree to which these
areas have been surveyed for resources
and the number of potentially affected
structures [6 for Alternative A (No
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| Action) and 11 for Alternative C
(Minimum Treatment, Storage, and
Disposal), 66 for the Preferred
Alternative and 70 for Alternatives B
(Ten-Year Plan) and D (Maximum
Treatment, Storage, and Disposal)]; and
(c) number of known cultural resource
sites (22 for Alternatives B and D and
the Preferred Alternative). For any
alternative, DOE would conduct
detailed preconstruction surveys and
would consult with the State Historic
Preservation Office and Native
American Groups, before any
undertaking, to determine the
appropriate measures to minimize
impacts to significant resources.

In general, Alternatives A and C would
have a lesser effect on cultural resources
than the Preferred Alternative, and
Alternatives B and D.

Ecology

The Idaho National Engineering
Laboratory primarily consists of open,
undeveloped land covered
predominantly by sagebrush and
grasslands with animal communities
typical of these vegetation types.
Radionuclides have been found above
background levels in individual plants
and animals adjacent to facilities, but

| effects have not been observed at the
population, community, or ecosystem
levels.

Under Alternatives A (No Action) and C
(Minimum Treatment, Storage, and
Disposal), limited environmental
restoration activities would be
undertaken, resulting in the long-term
presence of radioactive and hazardous
wastes in the environment. Plants and
animals would continue to be exposed
to these wastes. The Preferred
Alternative and Alternatives B (Ten-Year
Plan) and D (Maximum Treatment,
Storage, and Disposal) would result in a
decrease in radioactive uptake over the
long-term as environmental restoration
activities proceed.

Implementation of any alternative
would result in the loss of habitat
from facility modification and
construction. Alternative D would
have the greatest estimated
consequences, followed by
Alternative B, the Preferred
Alternative, Alternative C and
Alternative A. Implementation of
Alternative D (Maximum Treatment,
Storage, and Disposal) would claim
about 1,340 acres (542 hectares), of
which 232 acres (94 hectares) would
be revegetated, resulting in a net loss
of about 1,108 5 (448 hectares).
A nativeBandthe? "n
Alternative would have similar
impacts, with the latter claiming
about 783 acres (317 hectares), of
which 232 acres (94 hectares) would
be revegetated, resulting in a long-
term net loss of 551 acres (223
hectares). Alternative C would
disturb about 355 acres (144
hectares) including 232 acres (94
hectares) that would be revegetated.
Alternative A (No Action) would
have the least relative impact,
disturbing only about 40 acres (16
hectares) of habitat.

Estimated habitat loss from each
alternative was assessed in light of
other DOE and non-DOE projects.
When these projects were considered
together, it was estimated that
Alternative A (No Action) would
disturb 260 acres (105 hectares),
followed by Alternatives C
(Minimum Treatment, Storage, and
Disposal) [576 acres (233 hectares)],
B (Ten-Year Plan) [823 acres (333
hectares)], and D (Maximum
Treatment, Storage, and Disposal)
[1,560 acres (631 hectares)]. For the
Preferred Alternative this
cumulative habitat loss would be
similar to Alternative B and less than
Alternative D. To minimize habitat
loss, DOE conducts surveys and
consults with appropriate Federal
and State agencies before facility
construction or modification. If
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necessary, current project planning
would be modified to minimize
surface disturbances.

Groundwater Quality

Previous operations have introduced
radionuclides, nonradioactive metals,
inorganic salts, and organic
compounds into the subsurface.
Radionuclide concentrations in the
Snake River Plain Aquifer beneath
the site have generally decreased
since the mid 1980s because of
changes in disposal practices,
radioactive decay, adsorption of
radionuclides to rocks and minerals,
and dilution by natural surface water
and groundwater entering the

aq ' r. Extremely low
concentrations of iodine-129 and
tritium (both below maximum
contaminant levels) have migrated
outside of site boundaries. Although
nonradioactive metals, inorganic
salts, and organic compounds have
been detected in the aquifer, none
have migrated beyond site
boundaries. Modeling to estimate
radionuclide (and other constituent)
migration was performed. Tritium,
iodine-129, and strontium-90 are
discussed because they appear to
have had the most impact on
groundwater quality.

Drinking water at the Idaho National
Engineering Laboratory site may

Relationship of Snake River Plain to
the INEL

contain small concentrations of
tritium, strontium-90, and iodine-129.
Over a 50-year working period, this
radioactivity could result in a .
maximum of about a 22-millirem dose
to an individual worker. This
radiation dose is well within
regulatory limits and is small
compared to other sources of
occupational radiation exposure.

Normal Operations impacts

Potential impacts from any alternative
would occur to workers and the public
from exposures to radiation during
routine operations of facilities and
during routine transportation of spent
nuclear fuel and radioactive waste.

Facilities

Idaho National Engineering
Laboratory facilities release small
amounts of radionuclides to the air in
levels that are within regulatory
standards. Estimates of latent cancer
fatalities are based on exposures to 10
years of Idaho National Engineering
Laboratory operations under each
alternative. The likelihood of the
maximally exposed worker
contracting a fatal cancer ranges from
1 in about 500,000 [Alternatives B
(Ten-Year Plan) and D (Maximum
Treatment, Storage, and Disposal) and
Preferred Alternative] to 1 in about
770,000 [Alternatives A (No Action)
and C (Minimum Treatment, Storage,
and Disposal)]. For the maximally
exposed member of the public living
offsite, the like. ood ranges from 1 in
about 240,000 |Alternative D
(Maximum Treatment, Storage, and
Disposal)] and from 1 in about 320,000
(Alternatives B and Preferred) to 1 in
about 1,000,000 (Alternatives A and
(). In the nearby population, it is
estimated that less than one latent
cancer fatality would occur in the 10-
year period for all alternatives.







causing the main stack at the Idaho
Chemical Processing Plant to
collapse. This event has a likelihood
of occuring once in 3,300 years. As
many as 50 workers could be
subjected to potentially fatal prompt
exposures. Workers that survive the
initial event could see increased risk
of developing a latent fatal cancer of
1in 90. The maximum reasonably
foreseeable hazardous material
accident results from an accidental
release of the entire inventory of
chlorine gas (a hazardous material)
from a facility. The event may occur
once in 100,000 years and could cause
fatalities to as many as 100 workers.
Such a release also would be the
maximum reasonably foreseeable
hazardous material accident for
public consequences, but no fatalities
would be expected.

Transportation

During the transport of waste and
spent nuclear fuel, radiological
accidents and traffic accidents could
occur. To determine the accident risk
from transporting waste and spent
nuclear fuel, a complete spectrum of
accidents was evaluated.

The estimated cumulative risk of a
latent cancer fatality from
radiological accidents would range
among all alternatives from 1 in 1,300
to 1 in 340 for the period 1995
through 2005 if waste shipments were
made by truck. The estimated
cumulative accident risk from traffic
accidents would range from 0.30 to
3.4 fatalities for the period 1995
through 2005. The risk of latent
cancer fatality as a result of
radiological accidents, although
small, is considered to be an
involuntary risk incurred by the
public.

The estimated cumulative risk of a
latent cancer fatality from
radiological accidents would range

from one in 17,000 to one in 2,900 for
the period 1995 through 2005 if waste
shipments were made by train. The
estimated cumulative accident risk
from traffic accidents would range
from 0.003 to 0.04 fatalities for the
period 1995 through 2005.

The estimated cumulative risk of a
latent cancer fatality from radiological
accidents would range from 1 in

240,000 to 1 in 200 for the period 1995 |
through 2035 if spent nuclear fuel
shipments were made by truck. The
estimated cumulative accident risk

due to traffic accidents would range
from 0.05 to 1.4 fatalities for the period |
1995 through 2035.

The estimated cumulative risk of a
latent cancer fatality from radiological
accidents would range from 1 in
240,000 to 1 in 700 for the period 1995 |
through 2035 if spent nuclear fuel
shipments were made by train. The
estimated cumu tive accident risk
from traffic accidents would range

from 0.05 to 1.2 fatalities for the period |
1995 through 2035.

The consequences for various
maximum reasonably foreseeable
accidents also were evaluated for
spent nuclear fuel and waste. The
maximum reasonably foreseeable
accident for spent nuclear fuel or
waste shipments was for a rail
shipping cask, containing special-case
commercial spent nuclear fuel, to
undergo any number of combinations
of fire and impact to cause a release.
This hypothetical accident, which was
estimated to have a probability of
occurring about once in 10 million
years, was estimated to result in 55
radiation-related latent cancer
fatalities.

Environmental Justice
In February 1994, Executive Order

12898 entitled, "Federal Actions to
Address Environmental Justice in
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Minority Populations and Low-Income
Populations” was released to Federal
agencies. In accordance with the
Executive Order, an interagency Federal
Working Group on Environmental
Justive has been convened to provide
guidance to agencies on
implementation of environmental
justice.

For this final EIS, proposed projects,
facilities, and transportation associated
with the proposed alternatives were
reviewed. This review included
potential impacts thatm  t occur for
each of the environmental disc  ines,
under normal operating conditions and
under potential accident conditions, to

minority and low-income
communities within 50 miles (80
kilometers) of an existing major
facility area at the Idaho National
Engineering Laboratory.* In
addition, exposure pathways were
evaluated with respect to subsistence
consumption of fish, game, and
native plants. The analysis found
that the impacts from proposed
environmental restoration and waste
management programs and
managing spent nuclear fuel, under
all alternatives, would not constitute
a disproportionately high and
adverse impact on minor  or low-
income communities and, thus, do
not present an environmental justice
concern.

a. The location of the facility was selected to include the maximum minority and low-
income populations within the 80-kilometer radius. Of the 172,400 people residing in this
area (based on the 1990 census), about 7 percent are classified by the U.S. Bureau of
Census as minority and about 14 percent as low-income.
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Schenectady County Library

99 Clinton Street

Schenectady, NY 12305

(518) 388-4511

Monday-Thursday, 9:00 a.m. to 9:00 p.m.,
Friday and Saturday, 9:00 a.m. to 5:00 p.m.,
Sunday 1:00 p.m. to 5:00 p.m.

Other Locations

Main Library
University of Arizona
Tucson, AZ 85721
(602) 621-6421
Monday-Thursday 7:30 a.m. to 1:00 a.m.,
Friday 7:30 a.m. to 6:00 p.m.,
A8 10:0t
Sunday 11:00 a.m. to 1:00 a.m.

Main Library

University of California at Irvine
Government Publications Receiving Dock
Irvine, CA 92717

(714) 824-6836

School Hours:

Monday-Thursday 8:00 a.m. to 1:00 a.m.,
Friday 8:00 a.m. to 9:00 p.m.,

Saturday 9:00 a.m. to 6:00 p.m.,

Sunday 12:00 noon to 1:00 a.m.

Summer Hours:

Monday-Friday 8:00 a.m. to 5:00 p.m.,
Saturday and Sunday 1 p.m. to 5:00 p.m.

Pleasanton Public Library - Reference Desk
400 Old Bernal Avenue

Pleasanton, CA 94566

(510) 462-3535

Monday and Tuesday 1:00 p.m. to 8:00 p.m.,
Wednesday 10:00 a.m. to 8:00 p.m.,

Thursday 10:00 a.m. to 6:00 p.m.,,

Closed Friday

Saturday and Sunday 1:00 p.m. to 5:00 p.m.,

San Diego Public Library

820 “E” Street

San Diego, CA 92101

(619) 236-5867

Monday-Thursday 10:00 a.m. to 9:00 p.m,,
Friday and Saturday 9:30 a.m. to 5:30 p.m.,
Sunday 1:00 p.m. to 5:00 p.m.

Denver Public Library

1357 Broadway

Denver, CO 80203

(303) 640-8845

Monday-Wednesday 10:00 a.m. to 9:00 p.m.,
Thursday-Saturday 10:00 a.m. to 5:30 p.m.,
Sunday 1:00 p.m. to 5:00 p.m.

George A. Smathers Libraries, Library West
University of Florida Library, Room 241

P.O. Box 117001

Gainesville, FL 32611-7001

(904) 392-0367

Monday-Thursday 8:00 a.m. to 9:30 p.m.,
Friday 8:00 a.m. to 5:00 p.m.,

Sunday 2:30 p.m. to 9:30 p.m.

Atlanta Public Library

1 Margaret Mitchell Square

Atlanta, GA 30303

(404) 730-1700

Monday-Thursday 9:00 a.m. to 9:00 p.m.,
Friday and Saturday 9:00 a.m.to 6:00 p.m.,
Sunday 2:00 p.m. to 6:00 p.m.

Reese Library

Augusta College

2500 Walton Way

Augusta, GA 30904-2200

(706) 737-1744

School Hours:

Monday-Thursday 7:45 a.m. to 10:30 p.m.,
Friday 7:45 a.m. to 5:00 p.m.,
Saturday 9:00 a.m. to 5:00 p.m.,
Sunday 1:30 p.m. to 9:30 p.m.
Summer Hours:

Monday-Friday 8:00 a.m. to 5:00 p.m.

Chatham-Effingham-Liberty

Regional Library

2002 Buli Street

Savannah, GA 31401

(912) 652-3600

Monday-Thursday 9:00 a.m. to 9:00 p.m.,
Friday 9:00 a.m. to 6:00 p.m.,

Saturday 10:00 a.m. to 6:00 p.m.,
Sunday 2:00 p.m. to 6:00 p.m.

Parks Library

lowa State University

Government Publications Department
Ames, |IA 50011-2140

(515) 294-3642

School Hours:

Monday-Thursday 7:30 a.m. to 12:00 midnight,
Friday 7:30 a.m.to 10:00 p.m.,

Saturday 10:00 a.m. to 10:00 p.m.,
Sunday 12:30 p.m. to 12:00 midnight,
Summer Hours:

Monday-Thursday 7:30 a.m. to 10:00 p.m.,
Friday 7:30 a.m. to 5:00 p.m.,

Saturday 12:30 p.m. to 5:00 p.m.,

Sunday 12:30 p.m. to 10:00 p.m.

Boise Public Library

715 South Capitol Boulevard

Boise, ID 83702

(208) 384-4023 _
Monday and Friday 10:00 a.m. to 6:00 p.m.,
Tuesday-Thursday 10:00 a.m. to 9:00 p.m.,
Saturday and Sunday 12:00 noon to 5:00 p.m.

Idaho State Library

325 West State Street

Boise, ID 83702

(208) 334-2152

Monday-Friday 9:00 a.m. to 5:00 p.m.

Shoshone-Bannock Library

Bannock and Pima Streets, HRDC Building
Fort Hall, ID 83203

(208) 238-3882

Monday-Friday 8:00 a.m. to 5:00 p.m.

Idaho Falls Public Library

457 Broadway

Idaho Falls, ID 83402

(208) 529-1462

Monday-Thursday 9:00 a.m. to 9:00 p.m,
Friday and Saturday 9:00 a.m. to 5:30 p.m.,
Sunday 1:30 p.m. to 5:30 p.m.

University of Idaho Library

Rayburn Street

Moscow '183844-2353

(208) 885-6344

Monday-Friday 8:00 a.m. to 12:00 midnight,
Saturday 9:00 a.m. to 12:00 midnight,
Sunday 10:00 a.m. to 12:00 midnight

Pocatello Public Library

812 East Clark Street

Pocatello, ID 83201

(208) 232-1263

Monday-Thursday 9:30 a.m. to 8:00 p.m,
Friday and Saturday 9:30 a.m. to 5:30 p.m.

Twin Falls Public Library

434 Second Street East

Twin Falls, ID 83301

(208) 733-2964

Monday, Friday, and Saturday 10:00 a.m. to 6:00 p.m.,
Tuesday-Thursday 10:00 a.m. to 9:00 p.m.
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Omaha Public Library

215 S. 15th Street

Omaha, NE 68102

(402) 444-4800

Monday-Thursday 9:00 a.m. to 9:00 p.m.,
Friday and Saturday 9:00 a.m. to 5:30 p.m.,
Sunday 1:00 p.m.t0 5:0( m.

General Library
University of New Mexico
. Albuguerque, NM 87131-1466
(505) 277-5441
School Hours:
Monday-Thursday 8:00 a.m. to 9:00 p.m.,
Friday 8:00 a.m. to 5:00 p.m.,
Saturday and Sunday 12:00 noon to 4:00 p.m.,
¢ wurs:
[} day 8:01 NG m.,
Saturday 10:00 a.m. to 5:0u p.m.

U.S. DOE Community Reading Room
1450 Central Avenue, Suite 101

MS C314

Los Alamos, NM 87544

(505) 665-2127

Monday-Friday 9:00 a.m. to 5:00 p.m.

Lockwood Library

State University of New York-Buffalo
Buffalo, NY 14260-2200

(716) 645-2816

School Hours:

Monday-Thursday 8:00 a.m. to 10:45 p.m,,
Friday 8:00 a.m. to 9:00 p.m.,
Saturday 9:00 a.m. to 5:00 p.m.,
Sunday 1:00 p.m. to 9:00 p.m.,
Summer Hours:

Monday, Wednesday, Thursday and
Friday 9:00 a.m. to 6:00 p.m.,
Tuesday 9:00 a.m. to 10:00 p.m.
Sunday 1:00 p.m. to 9:00 p.m.

Engineering Library

Cornell University

Carpenter Hall, Main Floor

Ithaca, NY 14853

(607) 255-5762

School Hours:

Monday-Thursday 8:00 a.m. to 11:00 p.m.,
Friday 8:00 a.m. to 6:00 p.m.,
Saturday 10:00 am.to€  p.m.,
Sunday 12:00 noon to 11:00 p.m.,
Summer Hours:

Monday-Friday 8:00 a.m. to 6:00 p.m.,
Saturday 12:00 noon to 6:00 p.m.

Cardinal Hayes Library

Manhattan College

4531 Manhattan College Parkway
Riverdale, NY 10471

(718) 920-0100

School Hours:

Monday-Thursday 8:00 a.m.to 11:00 p.m,,
Friday 8:00 a.m. to 6:30 p.m.,

Saturday 10:00 a.m. to 5:00 p.m.,
Sunday 1:00 p.m. to 11:00 p.m.,
Summer Hours:

Monday-Thursday 8:30 a.m. to 6:30 p.m.,
Friday 8:00 a.m. to 4:00 p.m.

Brookhaven National Laboratory

25 Brookhaven Avenue, Building 477 A

P.O. Box 5000

Upton, NY 11973-5000

(516) 282-3489

Monday-Friday 8:30 a.m. to 9:00 p.m.,
Saturday and Sunday 9:00 a.m. to 5:00 p.m.

Columbus Metropolitan Library

96 South Grant Avenue

Columbus, OH 43215

(614) 645-2710

Monday-Thursday 9:00 a.m. to 9:00 p.m.,
Friday and Saturday 9:00 a.m. to 6:00 p.m.,
Sunday 1:00 p.m. to 5:00 p.m.

Kerr Library

Oregon State University

Corvallis, OR 97331-4905

(503) 737-0123

Monday-Friday 7:45 a.m. to 12:00 midnight,
Saturday and Sunday 10:00 a.m. to 12:00 mid-
night,

Summer Hours:

Monday- Friday 7:45 a.m. to 9:00 p.m.,
Saturday 10:00 a.m. to 5:00 p.m.,

Sunday 10:00 to 9:00 p.m.

Brantford Price Miliar Library

Portland State University

934 S.W. Harrison

Portland, OR 97201

(503) 725-4617

Monday-Thursday 8:00 a.m. to 12:00 midnight,
Friday 8:00 a.m. to 10:00 p.m.,

Saturday 10:00 a.m. to 10:00 p.m.,

Sunday 11:00 a.m. to 12:00 midnight

Pattee Library

Pennsylvania State University

University Park, PA 16801

(814) 865-2112

School Hours:

Monday-Thursday 8:00 a.m. to 12:00 midnight,
Friday 8:00 a.m. to 10:00 p.m.,

Saturday 8:00 a.m. to 9:00 p.m.,

Sunday 1:00 p.m. to 12:00 midnight,
Summer Hours:

Monday-Thursday 7:45 a.m. to 10:00 p.m.,
Friday 7:45 a.m. to 9:00 p.m.,

Saturday 8:00 a.m. to 9:00 p.m.,

Sunday © ) p.m.to 10:00 p.m.

Narragansett Public Library

35 Kingston Road

Narragansett, Rl 02882

(401) 789-9507

Monday 10:00 a.m. to 9:00 p.m.,
Tuesday-Friday 10:00 a.m. to 6:00 p.m.,
Saturday 10:00 a.m. to 5:00 p.m.
(Saturday hours September to May only)

Charleston County Main Library

404 King Street

Charleston, SC 29403

(803) 723-1645

Monday-Thursday 9:30 a.m. to 9:00 p.m.,
Friday-Saturday 9:30 a.m. to 6:00 p.m.,
Sunday 2:00 p.m. to 5:00 p.m.

South Carolina State Library

1500 Senate Street

Columbia, SC 29201

(803) 734-8666

Monday-Friday 8:15 a.m. to 5:30 p.m.,
Saturdar )0 a.m. to 1:00 p.m.

Clinton Public Library

118 South Hicks Street

Clinton, TN 37716

(615) 457-0519

Monday and Thursday 10:00 a.m. to 8:00 p.m.,
Tuesday, Wednesday, Friday, and

Saturday 10:00 a.m. to 5:00 p.m.

Harriman Public Library

601 Walden Street

Harriman, TN 37748

{615) 882-3195

Monday-Thursday 9:00 a.m. to 5:00 p.m.,
Friday and Saturday 9:00 a.m. to 1:00 p.m.
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