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ENVIRONMENTAL ASSESSMENT

ADDITIONAL USE OF BLENDED LOW-ENRICHED URANIUM (BLEU) IN
REACTORS AT TVA’'S BROWNS FERRY AND SEQUOYAH NUCLEAR PLANTS
Limestone County, Alabama, and Hamilton County, Tennessee

TENNESSEE VALLEY AUTHORITY

MAY 2010

The Proposed Decision and Need

TVA’s Browns Ferry (BFN) and Sequoyah (SQN) Nuclear Plants provide substantial
amounts of relatively low-cost generation to the TVA power system as an integral part of
the Tennessee Valley Authority’s (TVA) current generation portfolio. In both the Energy
Vision 2020 Integrated Resource Plan Environmental Impact Statement (TVA 1995) and
the updated Integrated Resource Plan (TVA 2011a), TVA also planned for the existing
nuclear plants, such as BFN and SQN, to continue to be an important component of TVA's
future portfolio of power generating facilities.

At BFN and SQN, TVA utilizes nuclear fuel that is derived from either commercially
available low-enriched uranium (LEU) or from weapons-grade highly enriched uranium
(HEU) declared surplus to defense needs of the United States government. LEU is defined
as containing less than 5 percent of the uranium isotope U-235, while HEU contains more
than 20 percent of the isotope U-235 compared to naturally occurring uranium that has 0.7
percent U-235. Enrichment is a means of increasing the percentage of uranium-235 within
a uranium sample. Uranium must be enriched to cause a nuclear reaction which generates
heat through fission (discussed below). This heat can then be used to generate electricity.
The HEU material can be processed into blended low-enriched uranium (BLEU) for use as
fuel in commercial nuclear reactors. BLEU is formed by a procedure known as
“downblending,” where the percentage of uranium-235 is reduced, making it suitable for
power generation.

In 1995, 200 MT of HEU was declared surplus to the defense needs of the United States.
The U.S. Department of Energy (DOE) developed a program to manage the disposition of
this excess material. Under this program,, DOE agreed to provide TVA 33 metric tons (MT)
of HEU for production of off-specification BLEU fuel (specifications for fuel are defined by
the standards of the American Society for Testing and Materials [ASTM]; off-specification
features are discussed below). This BLEU fuel has been used in TVA reactors at BFN or
SQN since 2005 and will be used until 2016. To date, using this BLEU fuel has provided a
reliable source of lower cost fuel, and has also resulted in substantial cost-savings to both
TVA and rate payers for electricity in the TVA Power Service Area. In 2005, 200 MT of
additional HEU material was declared as surplus. If some of this additional HEU was
acquired by TVA and used to formulate BLEU, it could (1) result in further substantial cost
savings to TVA for reactor fuel; (2) reduce the environmental impacts of the nuclear fuel
cycle for TVA reactors by avoiding additional mining, milling, and processing of raw
materials that would otherwise occur to acquire fuel from commercial sources; and (3)
assist in furthering United States policies and international agreements for the
nonproliferation of weapons-usable fissile material.



TVA will decide whether to use additional BLEU fuel in TVA reactors at BFN and SQN. To
use more BLEU (beyond that derived from the initial 33 MT of HEU), TVA would also
undertake the following two actions:

1. Enter into an agreement(s) with the DOE to obtain an additional 28 MT of HEU
for a total of 61 MT of HEU (the maximum amount available to TVA under the
current HEU disposition program).

2. Implement contracts to process (i.e., handle and downblend) the HEU to BLEU
and to fabricate reactor fuel assemblies (which house the fuel rods containing the
enriched uranium).

TVA has prepared this environmental assessment (EA) to better inform decision-makers
and the public of the potential impacts from using BLEU fuel in TVA’'s BFN and SQN
reactors. The primary focus of this EA is to document whether there is the potential for
additional or different environmental impacts to occur from the use of BLEU fuel at BFN and
SQN, as compared to the scenario in which LEU is used in these reactors. The potential
impacts associated with the uranium fuel cycle are also discussed. In addition, this
document also identifies and clarifies the applicability of previous NEPA documents and
their bounding analyses for the Proposed Action of continuing use of BLEU at BFN and
SQN.

Background

After considering several alternatives in an environmental impact statement (EIS) for the
disposition of surplus HEU (DOE 1996a), DOE's selected alternative (DOE 1996b) was to
implement a program to make the HEU unusable for weapons and to maximize its
availability for commercial use as fuel for nuclear power plants. This effort includes
downblending HEU to BLEU and selling up to 85 percent of the total resulting fuel.
Approximately 200 MT of HEU is to be processed in this DOE program. Under an existing
interagency agreement with DOE, TVA will eventually obtain BLEU derived from as much
as 33 MT of this HEU. The environmental impacts of the actions and the agency decisions
associated with handling the material, processing it into BLEU fuel, as well as transporting
and utilizing this initial amount of HEU were evaluated in DOE’s EIS (DOE 1996a,;
Summary in Attachment 1 to this EA), the DOE’s Record of Decision (ROD) (DOE 1996b;
Attachment 2) and TVA’s ROD (TVA 2001; Attachment 3) subsequently adopting the DOE
EIS.

The ability to use BLEU was demonstrated at SQN by using four fuel assemblies derived
from HEU; these fuel assemblies were used from spring 1999 through fall 2000. Results of
the test indicated that the HEU-derived fuel performed normally; did not cause any changes
in plant operational parameters, characteristics or safety; and did not generate any new or
additional wastes beyond those already occurring with typical operations.

TVA has been using BLEU fuel in TVA reactors at BFN since 2005 and at SQN since 2008.
To date, there have been no management, operational, safety, or environmental issues
identified with the use of BLEU fuel in these reactors. One additional loading of BLEU fuel
derived from the initial 33 MT of HEU obtained from DOE is planned for SQN Unit 2 in
2011. Fuel loadings from this original HEU amount are also planned for Units 1, 2 and 3 at
BFN between 2012 and 2016.



In 2005, an additional 200 tons of HEU was declared surplus. The DOE and the National
Nuclear Security Administration (NNSA) conducted a Supplemental Analysis (DOE 2007)
for the disposition of this newly available HEU. The DOE proposed to allocate about 61 MT
of this additional HEU over the next few decades for BLEU fuel production. TVA already
has been allocated 33 MT of this 61 MT total, leaving a remainder of 28 MT. TVA's
additional 28 MT of BLEU could be derived from the various DOE inventory sources (DOE
1996a and 2007). The DOE Supplemental Analysis evaluated the potential environmental
impacts of both the current program and the proposed new initiatives to determine whether
the existing EIS (DOE 1996a) should be supplemented, a new EIS should be prepared, or if
no further NEPA analysis was necessary. Based upon that evaluation, DOE and NNSA
concluded that (1) continued implementation of the ongoing disposition activities and the
addition of the new disposition initiatives would not substantially change the environmental
impacts from those described in the DOE HEU EIS (DOE 1996a),, (2) the activities did not
represent substantial changes in any proposed actions or result in any new circumstances
relevant to environmental concerns, and.(3) pursuant to 10 CFR 1021.314(c), no additional
NEPA analyses were required.

Acquisition of LEU nuclear fuel from commercial sources and its use in TVA reactors is
typically considered part of the normal operations of TVA nuclear generating plants. As
such, the effects have been assessed in the supplemental EISs (SEIS) for the Nuclear
Regulatory Commission (NRC) relicensing of BFN (TVA 2002) and SQN (TVA 2011b).
Many of the indirect and cumulative effects were considered under discussions of fuel cycle
impacts in those documents. The present TVA EA tiers from the original DOE EIS for the
HEU program (DOE 1996a) that was subsequently adopted by TVA (TVA 2001) and the
TVA SEIS for relicensing the three nuclear units at BFN (TVA 2002). This EA also
incorporates, by reference, additional materials from the TVA adoption (TVA 2001); the
supplemental analysis performed by DOE and NNSA (DOE 2007); and the NRC Generic
Environmental Statement for License Renewal of Nuclear Power Plants (NRC 1996); and
the SEIS for relicensing the two units at SQN (TVA 2011b).

The 2001 TVA ROD identified approximately 33 MT of HEU to be processed into BLEU. As
the DOE program evolved, the public was kept informed through public forums and TVA
Board meetings where the public also had opportunities to comment. In July 2008 and July
2009, DOE presented information at the Fuel Supply Forums of the Nuclear Energy
Institute (NEI) that under the DOE program TVA could be receiving the resulting output of
BLEU from a total of approximately 61 MT of HEU. Finally, DOE issued a public
Expression of Interest for processing the additional 28 MT of HEU, thereby making public
DOE's plans to process all of the subject 61 MT of HEU and dispose of it by ultimately
irradiating it in a commercial reactor(s).

Other Environmental Reviews and Documentation

The following documents are pertinent to the current TVA EA. With the exception of DOE
1996a and 1996¢, these documents are available either as attachments to this EA or on
TVA's public environmental review website
(http://www.tva.gov/environment/reports/index.htm). These two documents are available
upon written request from the DOE.

Related DOE documents

e Disposition of Surplus Highly Enriched Uranium - Final Environmental Impact
Statement (DOE 1996a)



e DOE Record of Decision for Disposition of Surplus Highly Enriched Uranium (DOE
1996b)

e Storage and Disposition of Weapons-Usable Fissile Materials - Programmatic
Environmental Impact Statement (DOE 1996¢)

e Disposition of Surplus Highly Enriched Uranium - Supplemental Analysis (DOE
2007)

Related TVA documents

¢ Final Environmental Statement, Browns Ferry Nuclear Plant, Units 1, 2, and 3 (TVA
1972)

e Final Environmental Statement Sequoyah Nuclear Plant Units 1 and 2 (TVA 1974)

e Energy Vision 2020, Integrated Resource Plan/Programmatic Environmental Impact
Statement (TVA 1995)

e Record of Decision for Adoption of DOE'’s Disposition of Surplus Highly Enriched
Uranium - Final Environmental Impact Statement (TVA 2001)

o Final Supplemental Environmental Impact Statement for Browns Ferry Nuclear Plant
Operating License Renewal (TVA 2002)

¢ Environmental Impact Statement for TVA’s Integrated Resource Plan - TVA's
Environmental and Energy Future (TVA 2011a)

e Supplemental Environmental Impact Statement - Sequoyah Nuclear Plant Units 1
and 2 License Renewal (TVA 2011b)

Related NRC documents

e Generic Environmental Statement for License Renewal of Nuclear Power Plants
(NRC 1996)

e Generic Environmental Impact Statement for License Renewal of Nuclear Plants:
Regarding Browns Ferry Nuclear Plant, Units 1, 2, and 3 - Final Report (NUREG-
1437, Supplement 21 2005)

Alternatives and Comparison
TVA considered a No Action Alternative and the proposed Action Alternative.

No Action Alternative

Under the No Action Alternative, TVA would continue its current and planned use for BLEU
downblended to reactor fuel from the 33 MT of HEU obtained under the previous
agreement with DOE. After this fuel was depleted, TVA would fulfill its future need for
nuclear fuel from available commercial sources of nuclear fuel starting in 2016 through
about 2022. During this time period, TVA could obtain enough commercial-sourced fuel to
supply the refuelings at SQN and BFN. TVA currently has contracts with companies like



USEC Inc. Areva and Louisiana Energy Services (Urenco) to enrich natural uranium
feedstock to the fuel production process that would be obtained from natural uranium
miners (e.g., Cameco). The fabrication of LEU fuel would be carried out at the same
facilities that are used to generate BLEU fuel. The complete fuel assemblies would
continue to be shipped via truck from Richland, Washington, to SQN and BFN. TVA would
not enter into agreements with DOE to obtain the additional 28 MT of HEU, nor implement
contracts to process the HEU into BLEU for use as reactor fuel. TVA would not use BLEU
fuel in its reactors at BFN or SQN beyond the current plans for use of the original 33 MT of
HEU obtained from DOE.

Proposed Action Alternative

Under the Action Alternative, TVA would continue its current and planned use of BLEU
downblended to reactor fuel from the 33 MT of HEU obtained under the original agreement
with DOE. After the original amount of fuel was used, TVA would continue to fulfill most of
its need for nuclear fuel from available commercial sources. Under the Action Alternative,
TVA would also implement agreements and contracts with DOE to obtain an additional 28
MT of HEU for downblending into BLEU in order to meet TVA reactor fuel needs for BFN
and SQN through 2022. The HEU would remain in the custody of the DOE until it was
downblended into BLEU fuel. TVA would implement contracts to process the additional
HEU into BLEU and to fabricate fuel assemblies. Similar to current arrangements for
processing completed LEU fuel assemblies, these fuel assemblies containing BLEU would
be shipped via truck from Richland, Washington to SQN or BFN.

Alternatives Not Considered in Detail

There are no technical limitations that prevent any TVA nuclear unit from using BLEU fuel.
However, due to tritium production at TVA's Watts Bar Nuclear Plant (WBN) for the purpose
of United States national defense, the use of BLEU fuel was not considered for that facility.
Under current international treaties United States government policy precludes the use of
BLEU fuel to support defense-related purposes. Maintaining the flexibility to utilize BLEU at
SQN and/or BFN provides TVA with a cost advantage over commercial LEU fuel and gives
DOE a means of disposing of surplus materials and savings on their storage or potential
disposal costs. Therefore, use of the BLEU fuel would be preferred at any site that is not
prevented from utilizing it due to policy restrictions. The use of BLEU fuel at only one of the
facilities was, therefore, not independently evaluated.

Comparison of Alternatives

Table 1. Comparison of Alternatives

Potential For Effects

No Action

Proposed Action

Radiological Effects of Normal
Operations

Annual doses to the public are
well within regulatory limits.
Radiological exposure to public
is very minor. No observable
public health impacts are
expected. Doses to nonhuman
biota are well below regulatory
limits. No acute effects are
expected through any exposure

Same as for No Action
Alternative. However, contact
dose for BLEU is higher than
commercial fuel. The effect on
inspectors is minor and would
not result in changes to fuel
inspection or fuel management,
nor would it significantly
increase the radiation risk to




Potential For Effects

No Action

Proposed Action

pathway.

inspectors.

Transportation of Radiological
Materials

Minor effects for transporting
LEU fuel assemblies per
bounding by Table S-4 of NRC
GEIS (NRC 1996) for
relicensing.

For transportation of fuel
assemblies, same risks and
minor impacts for BLEU as the
No Action Alternative. Impacts
identified in Table S-4 of NRC
GEIS also bounding. One extra
delivery truck every fuel reload
with BLEU as compared to a
reload of LEU.

Used Fuel Management

Minor impacts to public from
used fuel storage (TVA 2002;
TVA 2011b). Less used fuel
and fewer spent fuel
assemblies to manage than for
BLEU. Current and anticipated
capacity for used fuel storage
adequate at both BFN and
SQN.

Up to 10 percent more used
fuel. This increased amount is
readily accommodated in
planned capacities for used fuel
storage in terms of fuel pool
capacity and dry cask needs.
Use of BLEU adds an
additional 1/2 dry cask per
reactor every two years. Minor
effects.

Nuclear Plant Safety

In the event of a design-basis
accident, impacts would be
minor and limited by plant
design and the emergency
actions of trained TVA
personnel (TVA 2002; TVA
2011b).

Results of severe accident
analyses for SQN (TVA 2011b)
or BFN (TVA 2002) indicate the
risk to the maximally exposed
offsite individual is small. The
consequences of a severe
accident would be well within
current NRC safety goals.

Consequences of terrorist
threat bounded by severe
accident analyses.

Due to no change in accident
scenarios and radiological
similarity of the fuels (reactor
cores), same as for No Action
Alternative.

Uranium Fuel Cycle (UFC)

Impacts of LEU use are
identified in Tables S-3 and S-4
of NRC GEIS for relicensing of
BFN (TVA 2002) and SQN
(2011b). Impacts “small” or
minor.

Impacts of BLEU identified in
Tables S-2 and S-3 (Alternative
5) of DOE HEU SEIS.

Fewer emissions overall than
those identified in NRC (1996)
for the typical uranium fuel
cycle (UFC) producing LEU




Potential For Effects

No Action

Proposed Action

from raw materials.

Emissions to Air and Water
Resources

Nonradiological emissions from
nuclear plant operations are
minor. UFC emissions
identified from Table S-4 (NRC
1996) are minor.

Same as No Action Alternative
for nuclear plant operations.

Fewer emissions overall for
production of BLEU than LEU.

Solid Waste (other than used
fuel)

Minor amount generated by
plant operation, disposed of off-
site in permitted landfills, as
described in TVA (2002) and
TVA (2011b). Amounts
generated in UFC defined in
NRC (1996, Table S-3) whose
impacts are “small” or minor.

Same as No Action Alternative.
Minor amount generated by
plant operation. Substantially
less solid waste created in
converting HEU to BLEU than
what is created in the typical
UFC.

Potential for derivative effects
to other resources (e.g.,
biological, floodplain, wetland,
etc.).

As described in TVA (2002)

and TVA (2011b). Secondary
derivative effects as described
by NRC (1996). Minor effects.

Same as No Action alternative.
Minor effects. No additional
impacts from use of BLEU fuel.

TVA

= Tennessee Valley Authority

BLEU = blended low enriched uranium

LEU =low enriched uranium

NRC = Nuclear Regulatory Commission

GEIS = generic environmental impact statement
BFN = Browns Ferry Nuclear Plant

SQN = Sequoyah Nuclear Plant

UFC = uranium fuel cycle

DOE = U.S. Department of Energy

Affected Environment and Evaluation of Impacts

Site Description

The TVA BFN and SQN plants and their operations are described in the documents
prepared to support TVA decisions about relicensing of BFN (TVA 2002) and SQN (TVA
2011b). The complex sequence of events and processes of acquiring and assembling the
original surplus HEU materials from multiple DOE sites across the United States,
processing and downblending them to BLEU, fabricating fuel assemblies, and transporting
of the various materials, have previously been described in detail (DOE 1996a; DOE 1996b;
DOE 1996¢;TVA 2001). The 1996 DOE EIS summary describing the facilities and
processes involved is included as Attachment 1 to this EA. Based upon the DOE
Supplemental Analysis (DOE 2007; Attachment 4), it is anticipated that the same existing
facilities and methods would be involved with processing the additional 28 MT of HEU.

Comparison of Basic Radiological Characteristics of BLEU and LEU Fuel

In determining what the differences in impacts are between fuel types, it is important to
identify to what degree the fuels differ in radiological characteristics. There are various
isotopes or variant forms of uranium atoms present in a nuclear reactor each with different

characteristics.

Like commercial LEU, BLEU fuel is composed of at least 94 percent of the

isotope uranium-238, up to 5 percent of the isotope uranium-235, and less than 1 percent of




other elements, which are considered impurities. The Interagency Agreement (IA) between
TVA and DOE specifies the allowable concentration of elements in the remaining 1 percent
of the BLEU fuel provided to TVA. These specifications are the same for the BLEU fuel
derived from the original 33 MT or the additional 28 MT of HEU.

When compared to normal fuel, the increased concentration of uranium-234 and uranium
236 present in the remaining 1 percent causes the fuel to be considered “off-specification.”
All other pertinent elements for BLEU are within normal fuel specifications for reactors.
Some minor variations in metals and chlorine characteristics of the fuel are also allowable
but typically controlled for in the manufacturing process. The IA specifications ensure that
the BLEU material TVA receives will not differ in substantive ways from commercial LEU
fuel.

The radiological consequences of using the off-specification BLEU are minimal. In a
commercial nuclear power reactor, atoms undergo fission, or the split of atoms, which
releases energy, thereby providing the heat for power production. In a reactor, the fission
of uranium-235 and plutonium isotopes provides that heat. Essentially, no fission occurs in
the uanium-234 and uranium-236. The same number of uranium and plutonium atoms
combined must fission to produce the required heat and power, whether uranium 234/236 is
present or not.

Fission products (see the severe accident section for definition) result from the splitting of
the atoms. These fission products are important because many are also radioactive and
can potentially affect both the normal operations of nuclear reactors and the estimated
impacts of nuclear accident scenarios. Because of the radiological characteristics of the
isotopes of the fuels discussed above, the difference in the resulting fission products,
whether using BLEU or LEU fuel, is negligible. Since the resulting mix of isotopes in a
commercial reactor core is essentially the same, whether using LEU or BLEU, normal
operations and accident condition scenarios are almost identical. The consequences are
examined further below.

Potential Impacts Evaluated

The potential for impacts, as described above, as well as the differences in such impacts
between LEU and BLEU use in TVA reactors, are primarily dependent upon whether there
are any significant differences in radiological releases between the two types of fuel. The
potential for differentiating impacts between the use of LEU and BLEU was further
evaluated, using internal TVA staff project scoping, the nature of the actions considered,
and the above discussion of the similarity of BLEU and commercially available LEU. The
potential for creating differing impacts between the two fuel types were considered for the
following media areas: radiological effects of normal operations, transportation of
radiological materials, used fuel management, nuclear plant safety, uranium fuel cycle,
emissions to air and water resources, solid waste (other than used fuel), and the potential
for indirect effects to other environmental resources (e.g., wildlife, endangered species,
cultural resources, floodplains, wetlands, environmental justice).

Radiological Effects of Normal Operations

The radiological effects of normal operations for the current operations of BFN and SQN
(using LEU and/or partial loadings of BLEU as fuel) were described in the respective
relicensing SEISs for those facilities (TVA 2002; TVA 2011b). The SEISs describe
background doses of radiation, exposure pathways (gaseous and liquid), expected doses to




the public or biota, and total cumulative doses from all sources. Annual doses to the public
are well within regulatory limits. According to the SEIS assessments, no observable public
health impacts are expected from normal operations of either facility. Doses to nonhuman
biota are well below regulatory limits and no acute effects are expected through any media
or exposure pathway. As described in the comparison above, BLEU radiological
characteristics are so similar to those of LEU fuel that no differences in effects between the
No Action Alternative and the Proposed Action Alternative are expected to be discernable.
However, the contact dose for TVA fuel inspectors is slightly higher for BLEU
(approximately 5 to 10 mrem/hr) than regular LEU fuel (approximately 3 mrem/hr). Since
radiation levels fall off in distance with the inverse square law, this increased contact dose
is a consideration only for direct contact of the fuel assemblies which is minimal. This
difference is insignificant, does not significantly increase the dose received by inspectors
that follow standard protection techniques of minimizing exposure time, maximizing
distance from the source and shielding as appropriate. This difference would not result in
changes to either fuel inspection or management.

Transportation of Radiological Materials

The transportation of radiological materials is required to operate any nuclear power facility.
The transportation of radiological materials (HEU) in various compounds and forms from
the various DOE facilities throughout the United States has been evaluated (DOE 19964a,;
DOE 1996b; DOE 1996¢; TVA 2001). The EIS (DOE 1996a) preferred alternative
considered downblending, shipping intermediate materials, and shipping finished fuel
assemblies for 85 percent of 200 MT HEU (nominally 170 MT). TVA would receive the
BLEU from the processing of 61 MT of 200 MT HEU analyzed in the EIS; this is significantly
less than the total amount bounded by the transportation analyses of the preferred
alternative in the DOE EIS (DOE 1996a).

The final step of fuel assembly fabrication would occur for either LEU (No Action
Alternative) or BLEU (Action Alternative) in Richland, Washington; the materials would then
be transported to either BFN or SQN. In accordance with DOT and NRC regulations, new
unirradiated fuel assemblies, whether LEU or BLEU, would be shipped by truck to the BFN
or SQN site. These would include regulations applicable to the shipping containers
NRC/DOT-approved for use with nuclear fuel at the time of shipment. Experience at BFN
has demonstrated that the number of fresh fuel assemblies per reload of BLEU has to be
increased by about 10 percent in order to accommodate neutron absorption by the
presence of the uranium-236 isotope. This situation creates the need for one extra delivery
truck for every full fuel reload with BLEU (Action Alternative) as compared to a reload of
LEU (No Action Alternative).

Because LEU and BLEU are so radiologically similar, the risks of transporting these fuels
under the No Action alternative and the Proposed Action Alternative, respectively is
bounded by the limits of Table S-4 (10 CFR 51.52, Attachment 5) of the NRC’s Generic
Environmental Statement for License Renewal of Nuclear Power Plants Final Report (NRC
1996). This table includes the NRC evaluation of the environmental effects of transporting
radioactive fuel and waste to and from light water reactors (LWRs). The table addresses
two categories of environmental considerations (1) normal conditions of transport, and (2)
accidents in transport ([10 CFR Part 51] Subparagraphs 10). The regulations at 10 CFR
51.52(a) (1) through (5) delineate specific conditions the reactor licensee must meet in
order to use Table S-4 as part of its environmental impact evaluation. The conditions in
paragraph (a) of 10 CFR 51.52 establishes that the applicability of Table S-4 to unirradiated



fuel related to reactor core thermal power; fuel form, enrichment, and encapsulation; and
the mode of transport for unirradiated fuel.

The impacts of transporting unirradiated fuel have been determined by NRC to be minor
(NRC 1996). TVA previously determined the applicability of the conditions of Table S-4 in
the relicensing process for the environmental reviews for BEN (TVA 2002) and SQN (TVA
2011b). TVA staff members have also examined the values and conditions of the table and
have determined that they apply to and bound the transportation effects resulting from use
of BLEU (Action Alternative) as well as LEU (No Action Alternative) for either BFN or SQN.
That information (Attachment 5) is herein incorporated by reference. The distance between
the SQN and BFN is about 150 highway miles and is insignificant in terms of the distances
fuel assemblies would need to be shipped to supply either power plant, due to their
proximity to major highways.

Used Fuel Management

Used fuel management (also referred to as “spent fuel management”) at the two TVA
nuclear facilities are described for BFEN (TVA 1972; TVA 2002) and for SQN (TVA 1974;
TVA 2011b). Additional used fuel during the current licensing or relicensing period for both
facilities would either be stored in the used fuel pools or dry cask storage systems approved
by NRC in accordance with 10 CFR Part 72. The used fuel would then be transferred to the
DOE in accordance with the Nuclear Waste Policy Act of 1982 and its subsequent
amendments. At each nuclear plant site TVA manages used fuel similarly, whether the fuel
is BLEU or LEU.

As compared to the use of LEU (No Action Alternative), the use of BLEU (Action
Alternative) would result in a minor increase in the amount of used fuel to be managed.
Uranium-236 is an “impurity” in BLEU fuel that absorbs neutrons. Neutron absorption
reduces the amount of heat generated. To obtain the appropriate amount of heat from the
reactors, this characteristic must be compensated for by either increasing the enrichment of
the fuel or by increasing the number of new fuel assemblies in a fuel reload by as much as
10 percent. Increasing the enrichment does not affect operations or the results of accident
analyses, because the resulting fuel reactivity is maintained equivalent to commercial grade
uranium (i.e., the neutron absorption from the uranium-236 is offset by the additional
uranium-235). Likewise, increasing the number of fresh fuel assemblies per fuel reload has
no effect on operations or results of accident analyses, but could increase the used fuel
storage requirements by up to 10 percent. During the period of BLEU use, as compared to
the use of LEU, about one-half additional dry storage cask would be needed about every
two years per reactor. This amount of increase in spent fuel storage is within the normal
cycle-to-cycle variability associated with energy production and refueling outages at TVA
reactors. This amount is readily accommodated within current and/or planned used fuel
storage capacity (fuel pool capacity and transition ultimately to dry cask storage) and
management capability at the BFN and SQN sites and does not present a significant
increase in risk to the public.

Nuclear Plant Safety

Nuclear plant safety is primarily concerned with postulated accidents (both design-basis
and severe) involving radioactive materials, including protection against intentional
destructive acts (IDAs). The term “accident” refers to any unintentional event (i.e., outside
of the normal or expected plant operation envelope) that results in the actual or potential
release of radioactive material into the environment.
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Design Basis Accidents - At the most general level, the analyses supporting the evaluations
and the consequences of postulated design-basis accidents (DBAS) involve:

e The selection of appropriate DBAs that are representative of the particular reactor
design (i.e., which potential accidents involving radiological materials are most likely
for that particular design and configuration of nuclear plant).

o The development of assumptions and probabilities related to accident scenarios and
dispersion.

e The calculation of site-specific radiological doses received by onsite workers and
the public from release of fission products.

The DBAs cover a spectrum of events, including those with a greater probability of
occurrence and those that are less probable but would have greater consequences. TVA
performed the appropriate analyses as described in the TVA EISs for relicensing of BFN
(TVA 2002) and SON (TVA 2011b).

The use of either LEU or BLEU as fuel has no effect on the selection of design basis
accidents (they are based upon plant design), nor does it affect accident scenarios or
calculations since, as discussed above, the isotopes involved for a LEU or BLEU reactor
core are essentially the same. Therefore, the analyses of the two above referenced EISs
adequately characterize and continue to bound the potential impacts of implementing either
the No Action Alternative or the proposed Action Alternative for BFN or SQN.

Severe Accidents - Severe accidents are defined as accidents with substantial damage to
the reactor core and degradation of the containment systems. Because the probability of a
severe accident is so low, the NRC considers them too unlikely to warrant normal design
controls to prevent or mitigate the consequences. Severe accident analyses consider both
the risk of a severe accident and the offsite consequences.

Among the numerous factors considered in severe accident analyses (see TVA 2011b,
Section 3.19.2.1), the only one that could even possibly be affected differently by the use of
LEU or BLEU is the plant-specific release of fission products and actinides (defined below).
When uranium or plutonium atoms split (fission), they release a relatively large amount of
energy which is then converted into heat; this heat is used to generate electricity. The
smaller atoms left behind after fission are referred to as fission products. In addition, some
of the uranium and plutonium atoms in nuclear fuel assemblies absorb neutrons without
fissioning, becoming even heavier atoms called actinides. Both fission products and
actinides are radioactive, which pose a health hazard if they are released into the
environment. Using BLEU fuel does not alter the mix (i.e., source term) of radionuclides in
the core and or those available for release following a severe accident. The different
source term between BLEU fuel (Action Alternative) and LEU fuel (No Action Alternative)
leads to no difference in calculated consequences following a postulated severe accident.
Therefore, there are no differences between the No Action Alternative and the proposed
Action Alternative in regard to severe accident impacts. The severe accident
considerations in TVA (2002) for BFN and TVA (2011b) for SQN adequately characterize
and remain bounding for use of both BLEU and LEU.

Intentional Destructive Acts - Some nongovernmental entities and members of the public
have expressed concern about the risks posed by nuclear generating facilities in light of the
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threat of terrorism. TVA believes that the possibility of a terrorist attack affecting operation
of one or more units at SQN or BFN is very remote, and postulating potential health and
environmental impacts from a terrorist attack involves substantial speculation. TVA has
detailed, sophisticated security measures in place to prevent physical intrusion into all of its
nuclear plant sites by hostile forces seeking to gain access to plant nuclear reactors or
other sensitive facilities and materials. TVA security personnel maintain current training to
react to and repel hostile forces threatening TVA nuclear facilities. TVA’s security
measures and personnel are inspected and tested by the NRC. It is highly unlikely that a
hostile force could successfully overcome these security measures and gain entry into
sensitive facilities; it is even less likely that they could do this quickly enough to prevent
operators from putting plant reactors into safe shutdown mode. However, the security
threat that is more frequently identified by members of the public or in the media are not
hostile forces invading nuclear plant sites but attacks using hijacked jet airliners, the
method used on September 11, 2001 against the World Trade Center and the Pentagon.

The likelihood of this occurring is equally remote in light of today’s heightened security
awareness at airports, but this threat has been carefully studied. The NEI commissioned
the Electric Power Research Institute (EPRI) to conduct an impact analysis of a large jet
airline being purposefully crashed into sensitive nuclear facilities or containers including
nuclear reactor containment buildings, used fuel storage pools, used fuel dry storage
facilities, and transportation containers. Using conservative analyses, EPRI concluded that
there would be no release of radionuclides from any of these facilities or containers
because they are designed to withstand potentially destructive events. Nuclear reactor
containment buildings, for example, have thick concrete walls with heavy reinforcing steel
and are designed to withstand credible earthquakes, overpressures (a transient air
pressure, such as the shock wave from an explosion that is greater than the surrounding
atmospheric pressure) and hurricane force winds. The EPRI analysis used computer
models in which a Boeing 767-400 was crashed into containment structures that were
representative of all U.S. nuclear power containment types. The containment structures
suffered some crushing and chipping at the maximum impact point, but were not breached.
The results of this analysis are summarized in an NEI paper titled “Aircraft Crash Impact
Analyses Demonstrate Nuclear Power Plant’s Structural Strength” (NEI 2002). The EPRI
analysis is fully consistent with research conducted by NRC. When the NRC considered
such threats, Commissioner McGaffigan observed:

Today the NRC has in place measures to prevent public health and safety impacts
of a terrorist attack using aircraft that go beyond any other area of our critical
infrastructure. In addition to all the measures the Department of Homeland Security
and other agencies have put in place to make such attacks extremely improbable
(air marshals, hardened cockpit doors, passenger searches, etc.), NRC has entered
into a Memorandum of Understanding with NORAD/NORTHCOM to provide
realtime information to potentially impacted sites by any aircraft diversion.

As NRC has said repeatedly, our research showed that in most (the vast majority of)
cases an aircraft attack would not result in anything more than a very expensive
industrial accident in which no radiation release would occur. In those few cases
where a radiation release might occur, there would be no challenge to the
emergency planning basis currently in effect to deal with all beyond-design-basis
events, whether generated by mother nature, or equipment failure, or terrorists
(NRC 2007).
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Notwithstanding the very remote risk of a terrorist attack affecting operations, TVA
increased the level of security readiness, improved physical security measures, and
increased its security arrangements with local and federal law enforcement agencies at all
of its nuclear generating facilities after the events of September 11, 2001. These additional
security measures were taken in response to advisories issued by NRC. TVA continues to
enhance security at its plants in response to NRC regulations and guidance. The security
measures TVA has taken at its sites are complemented by the measures taken throughout
the United States in order to improve security and to reduce the risk of successful terrorist
attacks. This includes measures designed to respond to, and reduce, the threats posed by
hijacking large jet airliners. In the very remote likelihood that a terrorist attack would
successfully breach the physical and other safeguards at BFN or SQN resulting in the
release of radionuclides, the consequences of such a release are reasonably captured by
the consideration of the impacts of severe accidents discussed above in this section. For
that analysis the effects of the No Action Alternative or proposed Action Alternative are the
same. Therefore, there would be no additional concerns regarding radiological releases
created by partial use of BLEU fuel at either TVA facility.

The Uranium Fuel Cycle

As described above, due to the high similarity of fission products, the differences in either
type or degree of direct effects potentially occurring from use of either LEU or BLEU in TVA
reactors are minor or nonexistent. However, the potential uranium fuel cycle (UFC) effects
of LEU (No Action) and BLEU (Proposed Action) would be different.

The effects from the UFC for the use of typical LEU under the No Action Alternative are
described in the Generic Environmental Statement (GEIS) for License Renewal of Nuclear
Power Plants (NRC 1996) and the TVA SEIS for SQN Plant Units 1 and 2 license renewal
(TVA 2011b). The information from sections 6.2 and 6.3 of the NRC GEIS, including the
material from Tables S-3 (Uranium Fuel Cycle Environmental Data) and S-4 Environmental
Impacts of Transportation of Fuel and Waste To and From One Light-water-cooled Nuclear
Power Reactor) are herein incorporated by reference.

The two referenced tables are presented as Attachment 5 to this EA. Conclusions drawn
from this material for BFN (TVA 2002) and SQN (2011b) are that environmental effects are
minor (“small” in NRC 1996) for radiological releases, nonradiological releases to air and
water, water use, solid waste, effects of normal operations; radiological effects of
transportation of such materials; used fuel management; severe accidents, UFC; and the
potential for derivative or indirect effects to other resources (e.g., biological, floodplain,
wetlands). As normalized for a 1000 MW(e) reactor, the physical and operating features of
BFN and SON (TVA 2002; TVA 2011b) indicate that the type and degree of impacts of
burning LEU fuel at the two TVA facilities are adequately characterized and bounded by the
information presented in Table S-3 (NRC 1996a) of Attachment 5 to this EA.

In contrast, for use of BLEU as reactor fuel under the proposed Action Alternative, only a
minor portion of the above referenced UFC impacts for production of commercial LEU
would occur. The majority of impacts have already occurred in the process of extracting
and processing the uranium and other materials for weapons-use (e.g., mining and milling
ore, chemical conversions needed for processing and uranium enrichment of the isotope U-
235). The subset of equivalent impacts that would occur for use of either LEU or BLEU, are
those associated with the final step production of fuel assemblies and their transport to TVA
from the Richland, Washington site. These final steps are only a minor contributor to the
total impacts accruing from the UFC.
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There are, however, emissions and impacts that occur during the handling and
downblending of HEU to BLEU. These emissions partially offset the environmental
advantages of using BLEU produced from weapons-usable material. In the process of
making BLEU fuel, there are environmental effects associated with processing of the 61 MT
(the original 33 MT plus an additional 28 MT) of existing HEU, blending it down to BLEU
fuel, and transporting it. With the exception of its use in the reactors these potential
environmental effects were described and readily bounded by analyses in DOE’s EIS (DOE
1996a). Impacts from its use in TVA reactors are discussed above and in TVA’s ROD (TVA
2001). The analyses in DOE (1996a) were for as much as 200 MT of HEU, of which for the
selected alternative, about 85 percent (a nominal 170 MT) would be downblended to BLEU
and made available for use as fuel in commercial reactors. The types of emissions,
releases, and effects on environmental resources for DOE’s (and TVA's) preferred
alternative of Maximum Commercial Use of HEU are, therefore, characterized and bounded
by the information presented in 1996 DOE EIS (Attachment 1).

There are very basic differences in the processes of producing BLEU or LEU that do not
lend themselves to comparison. However, in terms of the overall UFC, implementing the
proposed Action Alternative (including the production and use of BLEU) would result in
lower emissions to air and water; only a fraction of the potential for land disturbance; less
generation of radiological or nonradiological solid wastes; less water use; and fewer
impacts from transportation of materials, as compared to the No Action Alternative.
However, BLEU is a constituent of only a portion of the fuel assemblies being used during
any particular fuel loading cycle at a TVA nuclear plant. Therefore, the environmental
benefits of the proposed Action Alternative over the No Action Alternative are less than if
full loads of BLEU were utilized (i.e., not enough BLEU is available at any one time to fully
load with BLEU).

With regard to the use of additional BLEU under the Action Alternative, the detailed
DOE/NNSA Supplemental Analysis (DOE 2007) concluded that the continued
implementation of the ongoing disposition activities and the addition of new disposition
initiatives for HEU would not substantively change the environmental impacts from those
described in the original HEU EIS (DOE 1996a). The analyses concluded that the activities
did not represent substantial changes in any proposed actions or result in any new
circumstances relevant to environmental concerns. Proposed downblending processes and
rates would remain within the parameters evaluated in the HEU EIS, and therefore, similar
annual nonradiological emissions, waste generation and transportation activities associated
with ongoing surplus HEU disposition activities would be expected for disposition of the
additional HEU supporting TVA’s Action Alternative.

Projected radiological risks from normal operations at the DOE facilities to both workers and
the public would increase from those presented in DOE’s 1996 HEU EIS as a result of
incorporating higher average uranium-235 enrichment of the new HEU proposed for
downblending, updated population statistics and larger dose to latent cancer fatality (LCF)
risk factors now utilized. However, operation of the surplus HEU disposition facilities
continues to pose no more than a small risk to human health, and no new or different
bounding accident scenarios were identified. Transportation activities supporting the new
initiatives would add small, negligible additional impacts. DOE concluded that, although the
additional proposed downblending would increase total impacts by approximately 10
percent, the additional impacts would be distributed over an expanded timeframe and
continue to be well within applicable DOE limits and each site’s capacity to manage. TVA
staff have independently examined the DOE information in the supplemental analysis and
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concluded that the analyses reasonably and adequately bound the potential for
environmental effects associated with TVA'’s actions.

Air and Water Resources and Solid Waste

Because there are no pertinent distinguishing characteristics between BLEU and LEU fuel,
during normal operations of either BFN or SQN, the nonradiological releases to air and
water are expected to be the same under either the No Action Alternative or Proposed
Action Alternative. As discussed for BFN (TVA 2002) and for SQN (TVA 2011b),
nonradiological emissions and impacts to the air as well as to surface and groundwater
would be minor. As compared to one another, implementation of either the No Action
Alternative or the Proposed Action Alternative would not generate greater amounts of
nonradiological solid waste. Manufacturing of the BLEU fuel assemblies and fuel pellets for
BFN and SQN is also the same, so no additional environmental impact to air or water
resources from using either BFN or SQN for irradiating BLEU fuel are expected.

However, TVA's 2001 ROD notes regarding the UFC that “TVA'’s actions would also avoid
the environmental impacts associated with producing an equivalent amount of LEU from 14
million pounds of natural uranium (as U308) that in turn would require mining of 140,000
tons of ore.” The resulting impacts normalized to a 1000 MWe reactor are as described in
Attachment 5, Table S-4. If 61 MT of HEU is processed instead of 33 MT of HEU, total
emissions would increase, however as compared to commercial production of LEU, a
proportional increase in avoided environmental impact from emissions to air and water and
generation of solid waste would also be anticipated. Use of 61 MT of HEU would avoid the
emissions and environmental impacts to air and water resources associated with producing
an equivalent amount of LEU from 26 million pounds of natural uranium (as triuranium
octoxide [U308]) that in turn would require mining of 259,000 tons of ore. So, the
processing of additional HEU to LEU is expected to result in the avoidance of certain
environmental impacts and would easily offset any potential increase in other emissions or
impacts (identified in Attachment 1, Table S-2, Alternative 5 and Table S-3) associated with
the downblending of HEU to BLEU.

Other Derivative Effects (e.q., biological, endangered species, cultural resources,
floodplains, wetlands, or environmental justice)

Because there are no physical construction activities, management, or process changes
associated with use of either fuel in the TVA reactors, the potential for derivative impacts
related to the use of LEU (No Action Alternative) or BLEU (Action Alternative) is related to
whether there are differences in emissions (radiological or nonradiological) from BFN or
SQN and to those effects identified for the UFC.

Beyond those features and processes identified and analyzed in the relicensing SEISs for
BFN (TVA 2002) and SQN (TVA 2011b), there would be no new activities and no
significantly different emissions (radiological or nonradiological) associated with either
alternative, of the present EA, with the potential to directly affect any natural resources or
media (e.g., air, water, solid waste, or land). As such, the analyses included in those
documents continue to be bounding for use of either BLEU or LEU. For the pertinent
licensing periods these impacts to the other resource areas are identified for BFN (TVA
2002) and for SQN (TVA 2011b) as minor.

The only areas in which differing indirect impacts between the use of LEU or BLEU could
occur are those discussed above with regard to the UFC. Those derivative effects are also
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identified in Table S-4 (Attachment 5) incorporated by reference from the NRC’s GEIS for
relicensing of nuclear power plants (NRC 1996), and discussed in greater detail in TVA
2011b. With regard to endangered species, cultural resources, floodplains, wetlands, or
environmental justice, there are no characteristic differences between using BLEU or LEU
in TVA reactors that would otherwise create new issues or additional impacts relevant to
environmental concerns.

Cumulative Impacts

Use of weapons-derived BLEU fuel at the two TVA facilities would reduce the need for
additional mining, milling, and processing of uranium; this would reduce the international
UFC impacts of processing more raw uranium materials. TVA’s proposed Action Alternative
would also provide a minor extension in the world’s nuclear fuel supply. Energy required to
support the production of BLEU (Action Alternative) would be only a fraction of that required
to support the mining, milling and production of LEU from raw materials. However, the use
of BLEU at BFN and SQN would also slightly increase the amount of used fuel to be
managed onsite and eventually at the site or repository selected by the United States
government for such materials. In accordance with recommendations of the U.S. National
Academy of Sciences, the policy of the United States government to make weapons-grade
fissile materials at least as proliferation-resistant (i.e., not contributing to the possibility of
using nuclear weapons) as used fuel from commercial reactors. As such, used fuel
produced by use of either the LEU or BLEU in TVA reactors would not contribute to any
greater threat of international proliferation.

Mitigation Measures

The avoidance and minimization measures identified in the TVA ROD (TVA 2001) for the
original 33 MT of HEU would also apply for the continued use of BLEU in reactors at BFN
and SOQN and the acquisition, processing, and use of the additional 28 MT of HEU. With
adherence to these measures, implementing the continued use of BLEU in TVA nuclear
reactors at BFN and SQN and the acquisition of additional HEU would result in only minor
impacts on the human environment during normal operations. Consistent with the earlier
TVA ROD (TVA 2001) DOE, TVA and its contractors would take all reasonable steps to
avoid or minimize harm, including the following:

¢ TVA would use current safety and health programs and practices to reduce impacts
by maintaining worker radiation exposure as low as reasonably achievable.

e TVA, and its contractors would meet appropriate waste minimization and pollution
prevention objectives consistent with the Pollution and Prevention Act of 1990 As
discussed in the HEU EIS (DOE 1996a), segregation of activities that generate
radioactive and hazardous wastes would be employed, where possible, to avoid the
generation of mixed wastes. Treatment to separate radioactive and nonradioactive
components would be employed to reduce the volume of mixed wastes. Where
possible, nonhazardous materials would be substituted for those that contribute to
the generation of hazardous or mixed waste. Waste streams would be treated to
facilitate disposal as nonhazardous wastes, where possible. In addition to following
such practices in its own federal facilities, TVA and DOE would seek to include
comparable requirements in contracts with the involved commercial facilities.
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Preferred Alternative

TVA's preferred alternative is the Proposed Action Alternative, i.e., to continue the current
use of LEU and partial loadings of BLEU at BFN and SQN reactors that is derived from the
original 33 MT of HEU obtained from DOE. TVA would also obtain an additional 28 MT of
HEU from the DOE to downblend into BLEU, and would use this additional BLEU for partial
fuel loads in TVA's BFN and SQN nuclear reactors for the period of about 2016 to 2022.

TVA Preparers
Bruce Yeager, NEPA Program Manager NEPA Project Management

Predrag Mastilovic, Manager Nuclear Fuel Supply Nuclear Fuel
Chris Carey, Manager Nuclear Safety Analysis Nuclear Safety

Agencies and Others Consulted

Prior to the TVA’s adoption of the DOE EIS in 2001 and its subsequent issuance of the
ROD for obtaining the original 33 MT tons of HEU, TVA recirculated the original DOE EIS to
the public and agencies in the states of Tennessee, South Carolina, and Washington for
comment. Four agencies, two organizations, and three individuals commented on TVA's
adoption of the DOE document. The comments were summarized and addressed in the
TVA ROD (TVA 2001).
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Department of Energy
Washington, DC 20585

June 1996

Dear Interested Party:

This Summary of the Disposition of Surplus Highly Enriched Uranium Final Environmental
Impact Statement is enclosed for your information. The entire document is available upon
request and may be obtained by calling (202) 586-4513. This document has been prepared in
accordance with the National Environmental Policy Act, and reflects comments received on
an earlier draft released in Qctober 1995 for review by the public. The document presents the
analyses of the environmental impacts of alternatives for the disposition of weapons-usable
highly enriched uranium (HEU) that has been declared surplus to national defense needs.

The Department proposes to eliminate the proliferation threat of surplus HEU by blending it
down to low enriched uranium (LEU), which is not weapons-usable. The EIS assesses the
disposition of a nominal 200 metric tons of surplus HEU. The Preferred Alternative is,
where practical, to blend the material for sale as LEU and use over time, in commercial
nuclear reactor fuel to recover its economic value. Material that cannot be economically
recovered would be blended to LEU for disposal as low-level radioactive waste.

In addition to the “No Action” Alternative, the HEU EIS analyzes four alternatives that
represent different proportions of the resulting LEU being used in commercial reactor fuel or
disposed of as waste. It analyzes the blending of HEU using three different processes at four
potential sites. The transportation of materials is also analyzed.

A public comment period for the HEU Draft EIS was held from October 27, 1995 to
January 12, 1996. Comments were received by leiter, fax, electronic mail, and telephone
recording. In addition, public workshops on the EIS were held in Knoxville, Tennessee and
Augusta, Georgia in November, 1995. All comments were considered by the Department in
preparing the Final EIS and are presented along with responses in Volume I of the
document. A Record of Decision on surplus HEU disposition will be issued no sooner than
30 days following publication of the Notice of Availability of the HEU Final EIS in the
Federal Register.

The Department appreciates the participation of outside organizations and the general public
in the review of this document.

Sincerely,

. David Nulton, Director
Office of NEPA Compliance and Qutreach
Office of Fissile Materials Disposition

@ Printed with soy ink on recycled paper
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TITLE:

Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement
(DOE/EIS-0240)

CONTACTS:

For further information on this For further information on the U.S. Department
environmental impact statement (EIS), of Energy/National Environmental Policy Act
call (202) 586-4513 or fax (202) 586-4078 (NEPA) process, call (800) 472-2756

or contact: or contact:

Mr. J. David Nuliton Ms. Carol Borgstrom

Director Director

Office of NEPA Compliance and Outreach Office of NEPA Policy and Assistance (EH-42)
Office of Fissile Materials Disposition Office of Environment, Safety and Health

U.S. Department of Energy U.S. Department of Energy

1000 Independence Ave., SW 1000 Independence Ave., SW

Washington, D.C. 20585 Washington, D.C. 20585

(202) 586-4513 (202) 586-4600

ABSTRACT:

This document assesses the environmental impacts that may result from alternatives for the disposition of
U.S.-origin weapons-usable highly entiched uranium (HEU) that has been or may be declared surplus to
national defense or defense-related program needs. In addition to the No Action Alternative, it assesses
four alternatives that would eliminate the weapons-usability of HEU by blending it with depleted
uranium, natural uranium, or low-enriched uranium (LEU) to create LEU, either as commercial reactor
fuel feedstock or as low-level radioactive waste. The potential blending sites are DOE’s Y-12 Plant at the
Ozk Ridge Reservation in Oak Ridge, Tennessee; DOE’s Savannah River Site in Aiken, South Carolina;
the Babcock & Wilcox Naval Nuclear Fuel Division Facility in Lynchburg, Virginia; and the Nuclear
Fuel Services Fuel Fabrication Plant in Erwin, Tennessee. Evaluations of impacts at the potential
blending sites on site infrastructure, water resources, air quality and noise, socioeconomic resources,
waste management, public and occupational health, and environmental justice are included in the
assessment. The intersite transportation of nuclear and hazardous materials is also assessed. The
Preferred Alternative is blending down as much of the surplus HEU to LEU as possible while gradually
selling the commercially usable LEU for use as reactor fuel. DOE plans to continue this over an
approximate 15- to 20-year period, with continued storage of the HEU until blend down is completed.

PUBLIC INVOLVEMENT:

The Department of Energy issued a HEU Draft EIS on October 27, 1996, and held a formal public
comment period on the HEU Draft EIS through January 12, 1996. In preparing the HEU Final EIS,
DOE considered comments received via mail, fax, electronic bulletin board (Internet), and transcribed
from messages recorded by telephone. In addition, comments and concerns were recorded by notetakers
during interactive public hearings held in Knoxville, Tennessee, on November 14, 1995, and Augusta,
Georgia, on November 16, 1995. These comments were also considered during preparation of the HEU
Final EIS. Comments received and DOE’s responses to those comments are found in Volume II of the
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METRIC CONVERSION CHART

To Convert Into Metric TFo Convert Out of Metric

If You Know Multiply By To Get If You Know Multiply By To Get
Length

inches 2.54 centimeters centimeters 0.3937 inches

feet 3048 centimeters centimeters 0.0328 feet

feet 0.3048 meters meters 3.281 feet

yards 0.9144 meters meters 1.0936 yards

miles 1.60934 kilometers kilometers 0.6214 miles
Area

§q. inches 6.4516 sq. centimeters §q. centimeters 0.135 sq. inches

sq. feet 0.052903 §Q. meters sq. meters 10.7639 5q. feet

sq. yards 0.8361 §q. meters $q. meters 1.196 sq. yards

acres 0.40469 hectares hectares 2471 acres

sq. tniles 2.5899% sq. kilometers sq. kilometers 0.3861 sq. miles
Volume

fluid ounces 29.574 milliliters milliliters 0.0338 fluid ounces

gallons 3.7854 liters liters 0.26417 gallons

cubic feet 0.028317 cubic meters cubic meters 35.315 cubic feet

cubic yards 0.76455 cubic meters cubic meters 1.308 cubic yards
Weight

ounces 28.3495 grams grams 0.03527 ounces

pounds 0.45360 kilograms kilograms 2.2046 pounds

short tons 0.90718 metric tons metric tons 1.1023 short tons
Force

dynes .00001 newtons newtons 100,000 dynes
Temperature

Fahrenheit Subtract 32 then Celsius Celsius Multiply by 9/5ths, Fahrenheit

multiply by 5/9ths then add 32

The numbers (estimated by models or calculated, not those obtained from references) in this document have
been rounded using engineering judgment to facilitate reading and understanding of the document. Because
numbers have been rounded, converting these numbers from metric to English using the conversion table above
will give answers not consistent within the text.
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METRIC PREFIXES

Prefix  Symbol Multiplication Factor
exa- E 1000 000 000 000 000 000 = 10'8
peta- P 1 000 000 000 000 000 = 1017
tera- T 1060 000 000 000 = 102
giga- G 1 000 000 000 = 10°
mega- M 1 600 000 = 10°
kilo- k 1000 = 10°
hecto- h 100 = 107
deka- da 10 =10!
deci- d 0.1=10"
centi- c 0.01=102
milli- m 0.001 =103
micro- N 0.000 001 = 10°
Rano- n 0.000 000 001 = 10
pico- p 0.000 000 000 001 = 10712
femto- £ 0.000 000 000 000 001 = 10715
atto- a 0.000 000 000 000 000 001 = 10718
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Summary

INTRODUCTION

The Department of Energy (DOE} is the Federal
agency responsible for the management, storage, and
disposition of weapons-usable fissile materials from
United States nuclear weapons production and
dismantlement activities. Highly enriched uranium
(HEU) is a weapons-usable fissile material; in certain
forms and concentrations, it can be used to make
nuclear weapons.l In accordance with the Narional
Environmental Policy Act of 1969 (NEPA}, the
Council on Environmental Quality (CEQ)
regulations (40 CFR Parts 1500-1508), and DOE’s
NEPA Implementation Procedures (10 CFR Part
1021), DOE has prepared this environmental impact
statement (EIS) to evaluate aiternatives for the
disposition of U.S.-origin HEU that has been or may
be declared surplus to national defense or national
defense-related program needs by the President.

This Disposition of Surplus Highly Enriched
Uranium Final Environmental Impact Statement
(HEU EIS) consists of two volumes, plus this
summary. Volume I contains the main text and the
technical appendices that provide supporting details
for the analyses contained in the main text. Volume II
contains the comments received on the HEU Draft
EIS during the public review period and the DOE
responses to those comments. Major comments are
summarized starting on page S—22. Changes to the
HEU Draft EIS Summary are shown by sidebar
notation {vertical lines adjacent to text) in this HEU
Final EIS Summary for both the text and tables.
Deletion of one or more sentences is indicated by the
phrase “text deleted.” Similarly, where a table or
figure has been removed, the phrase “table deleted”
or “figure deleted” is shown.

! Plutonium (Pu) is the other major weapons-usable fissile
material. This document covers the disposition of surplus
HEU. The storage of nonsnrplus Pu and the storage and
disposition of surplus Pu, as well as the storage of nonsurplus
HEU and surplus HEU before disposition (or continued storage
of surplus HEU if no action is selected in the Record of
Decision [ROD] for this HEU EIS), are analyzed in the Storage
and Disposition of Weapons-Usable Fissile Materials
Programmatic Environmental Impact Statement, which was
issued {in draft form} in February 1996.

Uranium

The heaviest naturally occurring
metallic element. It has three
naturally occurring radioactive
isotopes, uranium-234 (U-234)
(<0.01 percent of natural uranium),
U-235 (0.7 percent), and U-238
(99.3 percent). U-235 is most
commonly used as a fuel for nuclear
fission.

The end of the Cold War created a legacy of
weapons-usable fissile materials both in the United
States and the former Soviet Union. Further
agreements on disarmament between the two nations
may increase the surplus quantities of these
materials. The global stockpiles of weapons-usable
fissile materials pose a danger to national and
international security in the form of potential
proliferation of muclear weapons and the potential for
environmental, safety, and health consequences if the
materials are not properly safeguarded and managed.
To demonstrate the United States’ commitment to
reducing the threat of proliferation, President Clinton
announced on March 1, 1995, that approximately 200
metric tons (t) of U.S.-origin fissile materials, of
which 165 t is HEU, had been declared surplus to the
| United States’ defense needs.

THE PROPOSED ACTION

The Department of Energy proposes to blend down
surplus HEU to low-enriched uranium (LEU), to
eliminate the risk of diversion for nuclear

2 The Secretary of Energy’s Openness Initiative announcement
of February 6, 19596, declased that the United States has about
213 t of surplus fissile materials, incleding the 200 t the
President annownced March 1995, Of the 213 t of surplus
materials, the Openness Initiative indicated that about 174.3 t
(hereafter referred to as approximately 175 t) are HEU,
including 10 t previously placed under International Atomic
Energy Agency (IAEA) safeguards in Oak Ridge, Tennessce.
The HEU Draft EIS, which identified the current surplus as
165 t, did not include the IAEA safeguarded material,
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proliferation purposes and, where practical, to reuse
the resulting LEU in peaceful, beneficial ways that
recover its commercial value.? Uranium enriched to
20 percent or more in the uranium-235 (U-235)
isotope can be used for weapons. The isotope most
abundant in nature is U-238. Therefore, the weapons-
usability of HEU can be eliminated by blending it
with material that is low in U-235 and high in U-238
to create LEU. This isotopic blending process can be
performed by blending HEU with depleted uranium
(DU), natural uranium (NU), or LEU blendstock.
Once HEU is blended down to LEU, it is no more
weapons-usable than existing, abundant supplies of
LEU. It would need to be re-enriched to be useful in
weapons, which is a costly, technically demanding,
and time-consuming process. Therefore, blending to
LEU is the most timely and effective method for
eliminating the proliferation threat of surplus
HEU.

Highly Enriched Uranium

Uranium enriched in the isotope
{J-235 to 20 percent or above, at
which point it becomes suitable for
use in nuclear weapons.

The Department of Energy’s inventory of surplus
HEU consists of a variety of chemical, isotopic, and
physical forms. If blended down, much of the
resulting LEU would be suitable for commercial use
in the fabrication of fuel for nuclear power piants.
Other portions of the resultant LEU would contain
uranium isotopes, such as UJ-234 and U-236, that
would make them less desirable for commercial use.
To the extent that they could not be commercially
used, these portions would need to be disposed of as
radioactive low-level waste (LLW). Some of the
material may or may not be directly suitable for
commercial use because its isotopic composition
would not meet current industry specifications for
commercial nuclear reactor fuel. Nonetheless, it
conld be used as fuel under certain circumstances.

3 Low-enriched uranium has commercial value because, at
appropriate enrichment levels and in appropriate forms, it can
be used as fuel for the generation of electricity in nuclear power
plants.

52

Because of the multiplicity of existing material forms
and potential end products {commercial reactor fuel
or LLW), disposition of the entire inventory of
surplus HEU is likely to involve multiple processes,
facilities, and business arrangements.

[Text deleted.]

[Figure deleted.]

Low-Enriched Uranium

Uranium with a content of the
isotope U-235 greater than 0.7
percent and less than 20 percent.

PURPOSE OF AND NEED FOR THE PROPOSED
ACTION

The purpose of the proposed action is to reduce the
threat of nuclear weapons proliferation worldwide in
an environmentally safe and timely manner by
reducing stockpiles of weapons-usable fissile
materials, setting a nonproliferation example for
other nattons, and allowing peaceful, beneficial reuse
of the material to the extent practical.

Blending

Dilution of HEU (20 percent or
greater U-235 content) with low-
enriched (1- to 2-percent U-235},
natural (0.7-percent U-235), or
depleted (0.2 to 0.7-percent
U-235) uranium by one of several
available processes to produce
LEU.
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Comprehensive disposition actions are needed to
ensure that surplus HEU is converted to
proliferation-resistant forms consistent with the
objectives of the President’s nonproliferation policy.
| These proposed actions would essentially ¢liminate
the potential for reuse of the material in nuclear
weapons, would demonstrate the United States’
commitment to dispose of surplus HEU, and
encourage other nations to take similar actions
toward reducing stockpiles of surplus HEU. The
| proposed action would begin to reduce DQE’s HEU
inventory as well as costs associated with storage,
| accountability, and security, rather than indefinitely
storing such material. Blending down surplus HEU to
| make non-weapons-usable LEU is the easiest and
most rapid path for neutralizing its proliferation
potential.

SCOPE OF THE ENVIRONMENTAL IMPACT
STATEMENT

The HEU EIS assesses environmental impacts of

reasonable alternatives for the disposition of surplus

HEU. The HEU EIS assesses the disposition of a

nominal 200 t of surplus HEU, encompassing HEU

that has already been declared surplus as well as
| additional weapons-usable HEU (not yet identified)
that may be declared surplus in the future. The
material, which is in a variety of forms, is currently
located at facilities thronghout DOE’s nuclear
weapons complex, but the majority 1s stored at the
Y-12 Plant in Oak Ridge, Tennessee, or is destined to
be moved there for storage. As a result of the
Secretary of Energy’s Openness Initiative
announcement of February 6, 1996, DOE is now able
to provide additional unclassified details about the
locations, forms, and quantities of surplus HEU,
which are shown in Figure S—1. This EIS also
addresses transfer of title to 7,000 t of NU now
owned by DOE to the United States Enrichment
Corporation (USEC). This material is part of a larger
quantity that is in storage at DOE’s Portsmouth and
Paducah gaseous diffusion plants.

The HEU EIS assesses potential environmental
impacts associated with the four sites where HEU
conversion and blending could occur: DOE’s Y--12
Plant at the Oak Ridge Reservation (ORR) in Oak
Ridge, Tennessee; DOE’s Savannah River Site (SRS}
in Aiken, South Carolina; the Babcock & Wilcox
Naval Nuclear Fuel Division facility (B&W) in

Lynchburg, Virginia; and the Nuclear Fuel Services
| (NFS) facilities in Erwin, Tennessee. The blending
processes evaluated are uranyl nitrate hexahydrate
(UNH), metal, and uranium hexafluotide (UFg). UFg
blending capability does not currently exist at any of
the candidate sites.

Uranyl nitrate hexahydrate blending could be used to
produce either commercial reactor fuel or LLW,
whereas UFg and metal blending weuld only be used
to produce LEU for commercial reactor fuel or LLW,
respectively. The HEU EIS also assesses the
environmental impacts of transportation of these
materials. Figure S—2 shows the location of sites that
might be used for the HEU blending process{es).

The disposition of surplus HEU was originally

| considered within the scope of the Storage and
Disposition of Weapons-Usable Fissile Materials
Programmatic Environmental Impact Statement
(Storage and Disposition PEIS), which also deals
with plutonium (Pu). In the course of the Storage and
Disposition PEIS public scoping process (August
through QOctober 1994), DOE realized that it might be
more appropriate to analyze the impacts of surplus

| HEU disposition in a separate EIS. DOE held a
public meeting on November 10, 1994, to obtain
comments on this subject, and subsequently
concluded that a separate EIS would be
appropriate.

The decision to separate the analysis of surplus HEU
disposition from the Storage and Disposition PEIS
was made for a number of reasons, including the
following: the disposition of surplus HEU could use
existing technologies and facilities in the United
States, in contrast to the disposition of surplus Pu; the
disposition of surplus HEU would involve different
| timeframes, technologies, facilities, and personnel
than those required for the disposition of surplus Pu;
decisions on surplus HEU disposition are
independently justified, would not impact, trigger, or
preclude other decisions that may be made regarding
the disposition of surplus Pu, and would not depend
on actions taken or decisions made pursuant to the
Storage and Disposition PEIS. In addition, a separate
action 1s the most rapid path for neutralizing the
proliferation threat of surplus HEU; is consistent
with the President’s nonproliferation policy; would
demonstrate the United States” nonproliferation
| commitment to other nations; and is consistent with

S3
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HEU Blending Site (commercial}

« Blend HEU to LEU as UNH (existing precess)

Babcock & Wilcox, = Blend HEU to LEU as UF; (new process)
Lynchburg, VA

HEU Blending Site (commercial)

Cj = Biend HEU to LEU as UNH (existing process)

Nuclear Fuel Services, .
Erwin, TN Blend HEU to LEU as UF {new process)

HEU Blending Site (DOE})

g « HEU Interim Storage Facility

Y-12 Plant at « Blend HEU to LEU as UNH (exisfing process)
Qak Ridge !?eservaﬁon,
Oak Ridge, TN « Blend HEU to LEU as metal {existing process)

HEU Blending Site (DOE)

« Blend HEU to LEU as UNH (existing process)

Savannah River Site,
Aiken, SC

Babcock & Wilcox,
Lynchburg, VA

Nuelear Fuel Services,
Erwin, TN

Y-12 Piant at
Oak Ridge Reservation,
Qak Ridge, TN

Savannah River Site,
Alken, SC

2666/HEU(S)

Figure S-2. Location of Sites That Would be Potentially Involved in the Proposed
Highly Enriched Uranium Blending Processes.
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the course of action now underway in Russia to
reduce Russian HEU stockpiles.

Accordingly, DOE published a notice in the Federal
Register (60 FR 17344) on April 5, 1995, to inform
the public of the proposed plan to prepare a separate
EIS for the disposition of surplus HEU. Four
comments (one pro and three con) were received on
the proposal. For the reasons explained above, DOE
concluded that disposition of surplus HEU should be
treated separately. The scope of the Storage and
Disposition PEIS continues to include storage of
surplus HEU beyond a 10-year (yr) period and
storage of most nonsurplus HEU.

Until recently, DOE was authorized to market LEU,
including LEU derived from HEU, only with USEC
acting as its marketing agent.4 On April 26, 1996, the
President signed Public Law 104-134, the Balanced
Budget Down Payment Act, which included
provisions (in Sections 3101-3117, the USEC
Privatization Act) providing for the privatization of
USEC. This legislation provides that, once USEC is
privatized, DOE is not required to seil through
USEC, but places several conditions on the sale or
transfer of DOE’s uranium inventory (Public Law
104-134, Sections 3112(d) and 3116(a)(1)). Thus,
once USEC is privatized, DOE will have numerous
business options for selling LEU derived from
surplus HEU and could pursue a number of different
methods for undertaking or contracting blending
services and LEU sales over time. The HEU EIS
addresses the potential impacts associated with the
various alternatives regardless of the commercial
arrangements.

The exact quantity of future discrete “batches” of
| surplus HEU, and the exact time at which such
batches would be subject to disposition, would
depend on a number of factors, including the rate of
weapons dismantlement; the rate at which the HEU is
declared surplus; market conditions; work orders for
commercial fuel feed; legislative restrictions on sales
(see Public Law 104-134); and available throughput
capacities and capabilities of the blending facilities.
The HEU EIS analyzes the blending of surplus HEU

| 4 The Energy Policy Act of 1992, Public Law 102-486, created
USEC as 2 wholly Government-owned corporation to take over
uranjum enrichment functions from DOE. The legislation
made USEC the Government’s exclusive marketing agent for
enriched uranivm (42 U.S.C. 2297¢(a)).

S~6

at the facilities and using technologies that exist and
are available today or that could be added without
new construction. It analyzes the transportation of
necessary materials from their likely places of origin
to the potential blending sites, and from blending
sites to the likely or representative destinations for
nuclear fuel fabrication or waste disposal. Decisions
| about the timing and details of specific disposition
actions (which facility or process to use) might be
| made in part by DOE, USEC, the private successor to
USEC, or other private entities acting as marketing
| agents for DOE.

Enrichment

A process whereby the proportion
of fissile U-235 in unranium is
increased above its naturally
occurring value of 0.7 percent.
Enrichment to approximately 3 to
5 percent is typical of fuel for
nuclear power reactors and to 90

| percent or more is typical for
weapouns.

PREFERRED ALTERNATIVE

Several representative, reasonable alternatives are
described and assessed in Chapters 2 and 4 of the
HEU EIS, and summarized in Tables S—1 through

] S-3 of this Summary. In addition to the No Action
Alternative, there are four alternatives that represent
different ratios of blending to commercial use versus
blending to waste, different combinations of
blending sites, and different combinations of
blending technologies. DOE has identified a
preferred alternative that satisfies the purpose and
need described previously. The Preferred Alternative
is identified as Alternative 5, Variation ¢ (the
variation using all four sites), in the HEU EIS. Under
this alternative, the commercial use of surplus HEU
would be maximized, and the blending would most
likely be done at some combination of commercial
and DOE sites. The Preferred Alternative is as
follows:
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Summary

¢ To gradually blend down surplus HEU
and sell as much as possible (up to 83
percent) of the resulting commercially
usable LEU (including as much off-spec’
LEU as practical) for use as reactor fuel,
(including 50 t of HEU that are proposed
to be transferred to USEC over a 6-year
period6), using a combination of four
sites (Y-12, SRS, B&W, and NFS) and
two possible blending technologies
(blending as UFg and UNH) that best
serves programmatic, economic, and
environmental needs, following the ROD
and continuing over an approximate 13-
to 20-year period, with continued storage
of the HEU until blend down.

« To eventually blend down surplus HEU
that has no comamercial value, using a
combination of four sites (Y-12, SRS,
B&W, and NFS) and two blending
technologies (blending as UNH and
metal) that best serves programmatic,
economic, and environmental needs, to
dispose of the resulting LEU as LLW, and

5 Off-spec material is material that, when blended to LEU, would
not meet indusiry standard (American Society for Testing
Materials) specifications for isotopic content of commercial
nuclear reactor fuel. The ultimate disposition of the off-spec
material will depend on the ability and willingness of nuclear
fuel fabricators and nuclear utilities to use and the Nuclear
Regulatory Commission to license the use of off-spec fuel. (For
instance, fuel with a higher than nsual proportion of the isotope
U-236, which inhibits the fission pracess that is needed for
reactors to preduce heat and electricity, can still be used in
nuclear fuel if the fuel is at a somewhat higher ensichment
level, High levels of U-234 can have implications for worker
radiation exposures during fuel fabrication.) Utilities have
expressed some interest in the use of such material, but the
practical extent of that interest is not yet determined.

6 The proposal to trausfer 50 t of HEU and 7,000 t of NU to
USEC is specifically authorized by Section 3112(c} of Public
Law 104-134. Those proposed transfers are components of
each of the commercial use alternatives (3, 4, and 5). The
delivery to commercial end users of the surplus uranium
transferred to USEC could not begin before 1998 pursuant to
the statute, Because the proposed transfer of 7,000 t of NU
from DOE to USEC is part of the same proposed transaction as
the transfer of 50 t of HEU, the environmental impacts of that
transfer ate assessed in Section 4.9 of the HEU EIS and in this
Summary. DOE may ptropose to sell additional remaining
inventories of NU and thase decisions will be considered in
separate NEPA reviews, if necessary.

to continue to store the surplus HEU until
blend down occurs.

Because a portion of the surplus HEU is in forms,
such as residues and weapons components, that
would require considerable time to make available
for blending, it is anticipated that no more than 70
percent of the surplus HEU could be blended down
and commercialized over the next 10- to 15-year
period.

A portion of the surplus HEU is in the form of
irradiated fuel (the total quantity of which remains
classified). The irradiated fuel is not directly
weapons-usable, is under safeguards and security, and
poses no proliferation threat. Therefore, DOE is not
proposing to process the irradiated fuel to separate the
HEU for down blending as part of any of the
alternatives in the HEU EIS. There are no current or
anticipated DOE plans to process irradiated fuel
solely for the purposes of extracting HEU. However,
activities associated with the irradiated fuel for the
purposes of stabilization, facility cleanup, treatment,
waste management, safe disposal, or environment,
safety, and health reasons could result in the
separation of HEU in weapons-usable form that could
pose a proliferation threat and thus be within the
scope of the HEU EIS. Under the Preferred
Alternative, DOE would recycle any such recovered
HEU and blend it to LEU pursuant to the HEU EIS.”
(If the No Action Alternative were selected in the
ROD for this EIS, such “recovered” HEU would
continue to be stored pursuant to the Storage and
Disposition PEIS or other appropriate NEPA
analyses.) To provide a conservative analysis
presenting maximum potential impacts, the HEU EIS
includes such HEU (currently in the form of irradiated

7 For example, weapons-usable HEU is anticipated to be
recovered from dissolving and stabilizing targets and spent fuel
at SRS pursuvant to the analysis and decisions in the EIS
(October 1995) and RODs (December 1995 and February
1996) on Interim Management of Nuclear Materials at SRS,
and from the proposed demonstration of electrometallurgical
treatment at Argonne National Laboratory-West purstant to the
analysis in the Environmental Assessment for
Electrometaliurgical Treatment Research and Demonstration
Praject in the Fuel Conditioning Facility at Argonne National
Laboratory-West (May 1996} (Finding of No Significant
Impact, May 15, 1996). As part of the proposed
electrometallurgical treatment demonstration, HEU derived
from the demonstration would be blended down to LEU at
Argonne National Laboratory-West; therefore, such matetial
would not be blended down as part of the HEU EIS.
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fuel) in the material to be blended to LEU, as if such
{ HEU had been separated from the irradiated fuel

pursuant to health and safety, stabilization, or other
| non-defense activities. However, such HEU may
actually remain in its present form (without the HEU
ever being separated) and be disposed of as high-level
waste (HLW) in a repository or alternative pursuant to
the Nuclear Waste Policy Act.?

With respect to the surplus HEU that could be
blended to commercial fuel feed for power reactors,
ircluding the 50 t of HEU proposed to be transferred
to USEC, the decisions and associated contracts
| concerning 1) which facility(ies) would blend the
material, and 2} marketing of the fuel, may be made
by USEC, by a private successor to USEC, by other
private entities acting as marketing agents for DOE,
or by DOE.

The Department of Energy has concluded that the
Preferred Alternative would best serve the purpose
and need for the HEU disposition program for several
reasons. DOE considers all of the action alternatives
(2 through 5} to be roughly equivalent in terms of
serving the nonproliferation objective of the
program. Both 4-percent LEU in the form of
commercial spent nuclear fuel and 0.9-percent LEU
oxide for disposal as LLW—and any aliocation
between them—fully serve the nonproliferation
objective, as both processing of the spent fuel and re-
enrichment of the 0.9-percent LEU to make new
weapons-usable material would be technologically
difficult and expensive. However, altemnatives that
include commercial use better serve the economic
recovery objective of the program by allowing for
peaceful, beneficial reuse of the material.
Commercial use would reduce the amount of
blending that would be required for disposition (a 14
to 1 blending ratio of blendstock to HEU as opposed

8 If HEU currently in irradiated fuel remains in its current form,
it would be managed pursuant to the analyses and decisions in
the Programmatic Spent Nuclear Fuel Management and Idaho
National Engineering Laboratory Envirenmental Restoration
and Waste Management Programs Envirenmental Impact
Statement (April 1995) and the associated RODs (60 FR
28680, June 1, 1995, amended by 61 FR 9441, March 8, 1996),
and subsequent, project-specific or site-specific NEPA
documentation, Such spent fuel could be disposed of as HLW
in a repository purseant to the Nuclear Waste Policy Act (42
USC 10101 er seq.). DOE is in the process of characterizing the
Yucca Mountain Site in Nevada as a potential repository under
that Act,

5~10

to 70 to 1 for waste) and minimize Government waste
disposal costs that would be incurred if all (or a
greater portion of) the material were blended to
waste. The sale of LEU derived from surplus HEU
would yield returns on prior investments to the
Federal Treasury. Finally, the analysis in the HEU
EIS indicates that commercial use of LEU derived
from surplus HEU would minimize overall
environmental impacts because blending for
commercial nse involves generally lower impacts,
and because adverse environmental impacts from
uranivm mining, milling, conversion, and enrichment
would be avoided by using this material rather than
mined uranium to produce nuclear fuel.

[Text deleted.]

An indirect impact of the Preferred Altemative would
be the creation of spent nuclear fuel (through the use
of LEU fuel derived from surplus HEU in power
reactors). However, since the nuclear fuel derived
from surplus HEU would replace nuclear fuel that
would have been created from newly mined uranium
{or NU) without this action, there would be no
additional spent fuel generated. Because LEU
derived from HEU supplants LEU from NU, the
environmental impacts of uranium mining, milling,
conversion, and enrichment to generate an equivalent
amount of commercial reactor fuel would be avoided
{see Section 4.7 of the HEU EIS). The domestic spent
fuel would be stored and potentially disposed of in a
repository or other alternative, pursuant to the
Nuclear Waste Policy Act as amended {42 U.S.C,
10101 et seq.).

[Text deleted.]

With respect to the ultimate disposal of LLW
material, certain DOE LLW is currently disposed of
at commercial facilities and other DOE LLW is
stored and disposed of at DOE sites. A location
where LLW derived from DOE’s surplus HEU can be
disposed of has not been designated. Disposal of
DOE LLW would be pursuant to DOE’s Waste
Management Programmatic Environmental Impact
Statement for Managing Treatment, Storage, and
Disposal of Radicactive and Hazardous Waste
(DOE/EIS-0200-D, draft issued in August 1995)
{Waste Management PEIS) and associated ROD(s),
and any subsequent NEPA documents tiered from or
supplementing the Waste Management PEIS. Waste
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material derived from surplus HEU would be
required to meet LLW acceptance criteria of the
DOE's Office of Environmental Management. For
purposes of analysis of LLW transportation impacts
only, this EIS assumes the use of the existing LLW
facility at the Nevada Test Site (NTS) as a
representative facility. Other sites being analyzed in
the Waste Management PEIS for disposal of LLW
include ORR, SRS, and the Hanford Site in
Washington. No LLW would be transferred to NTS
(or any alternative LLW facility) until completion of
the Waste Management PEIS (or other applicable
project or site-specific NEPA documentation such as
the NTS Site-Wide EIS) and in accordance with
decisions in the associated ROD(s). [Text deleted.]
Additional options for disposal of LLW may be
identified in other documents.

Continued storage of surplus HEU prior to blending
| may be required for some time. The storage, pending
disposition (for up to 10 years) of surplus HEU at the
Y-12 Plant (where most of the HEU is stored or
destined to be stored), is analyzed in the
Environmental Assessment for the Proposed Interim
Storage of Enriched Uranium Above the Maximum
Historical Storage Level at the Y-12 Plant, Oak
Ridge, Tennessee, (DOE/EA-0929, September 1994)
(Y-12 EA). Impacts from storage, as analyzed in the
Y—12 EA and incorporated by reference herein, are
briefly summarized in the HEU EIS. Should the
surplus HEU disposition actions continue beyond 10
years, subsequent storage of surplus HEU pending
disposition will be pursuant to and consistent with
the ROD associated with the Storage and Disposition
| PEIS or tiered NEPA documents.’

Screening Process Alternatives

The Department of Energy used a screening process
along with public input to identify a range of
reasonable options for the disposition of surplus
HEU. !0 The process was conducted by a screening
| committee that consisted of five DOE technical

? Under the No Action Alternative for the Storage and
Disposition PEIS, if storage of surplus HEU pending
disposition (ot no action) continued beyond 10 years, storage
facitities at 'Y-12 would be maintained to ensure safe facility
operation, or surplus HEU material might be moved out of the
Y-12 Piant at the end of the 10-year peried with the completion
of the relocation within the following 5 years. Subsequent
NEPA review would be conducted as required.

| program managers, assisted by technical advisors
from DOE’s National Laboratories and other support
staff. The committee was responsible for identifying
the reasonable alternatives to be evalnated. It
compared alternatives against screening criteria,

] considered input from the public, and used technical
reports and analyses from the National Laboratories
and industry to develop a final list of alternatives.

The first step in the screening process was to develop
criteria against which to judge potential alternatives.
The criteria were developed for the screening process
based on the President’s nonproliferation policy of
September 1993, the January 1994 Joint Statement by
the President of the Russian Federation and the
President of the United States of America on Non-
proliferation of Weapons of Mass Destruction and the
Means of Their Delivery, and the analytical
framework established by the National Academy of
Sciences in its 1994 report, Management and
Disposition of Excess Weapons Plutonium. These
criteria reflect domestic and policy interests of the
United States, including nonproliferation; security;
environment, safety, and health; timeliness and
technological viability; cost-effectiveness;
international cooperation; and additional benefits,
The criteria were discussed at the public scoping
workshops, and participants were invited to comment
further using questionnaires. The questionnaires
allowed participants to rank criteria based on relative
importance, comment on the appropriateness of the
criteria, and suggest new criteria. Details on how the
screening process was developed, applied, and the
results obtained were published in a separate report,
Summary Report of the Screening Process to
Determine Reasonable Alternatives for Long-Term
Storage and Disposition of Weapons-Usable Fissile
| Materials (DOE/MD-0002, March 29, 1995).

The Department of Energy began with nine potential
| altemnatives for the disposition of surplus HEU. These
alternatives were evaluated in the screening process to
identify those reasonable altematives that merited further
| evaluation in the HEU EIS. As a result of the screening

8The disposition of surplus HEU was originally within the scope

of the Storage and Disposition PEIS. Separate analyses were

| conducted for Pu, HEU, and other fissile materials during the

screening process to identify reasonable alternatives for each.

Therefore, the results of the screening process are not affected

by the separation of the disposition of surplus HEU from the
Storage and Disposition PEES.
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process, five alternatives were identified as reasonable
alternatives for fusther analysis:

+ No HEU disposition action (continued
storage)

* Direct sale of HEU to a commercial
vendor for subsequent blending to LEU

* Blending HEU to 19-percent assay LEU
and selling as commercial reactor fuel
feed material

* Blending HEU to 4-percent LEU and
selling as commercial reactor fuel feed
material

* Blending HEU to 0.9-percent LEU for
disposal as waste

Following the screening process, the five alternatives

identified as reasonable were further refined. The

blend to (.9 percent and discard as waste alternative,

which was originally intended to address only

material not suitable for use as commercial fuel, was
| expanded to include all surplus HEU. Although this

would not recover the material’s economic value, it
| would meet nonproliferation goals. [Text deleted.]

The blend to LEU (19 percent or less enrichment) and
sell alternative was eliminated from analysis because
LEU with an enrichment Ievel of 19 percent cannot be
used commercially as reactor fuel without further
blending; it presents criticality concerns (for
transportation and storage before down blending) that
would need to be accommodated; and, as an interim
blending level, it is not as economical as blending
directly to 4 percent in a one-step process,

CHARACTERIZATION OF SURPLUS HIGHLY
ENRICHED URANIUM MATERIAL

The surplus HEU material in inventory varies in
levels of enrichment and purity (contamination with
undesirable isotopes and chemicals). The
predominant decision affecting the process choices
for any batch of surplus HEU would depend on its
disposition as fuel or waste,

| An important factor in determining the disposition of
any specific batch of HEU would be whether it can be

S-12

blended to meet the chemical and isotopic
specifications of the American Society for Testing
and Materials (ASTM) for commercial reactor fuel,

} Of particular concern are the ASTM specifications

for concentrations of the isotopes U-234 and U-236
relative to U-235 in the blended LEU product. U-234
is a major contributor to radiation exposure, which
could be of concern during fuel fabrication, and
U-236 inhibits the nuclear reaction in reactor cores,
reducing core lifetime or requiring higher
enrichments to achieve a normal core life, A
substantial amount of the surplus HEU could meet
those ASTM specifications when blended with NU or
LEU. The surplus HEU material could be
characterized as commercial, off-spec, or non-
commercial depending upon its ability to be used as
reactor fuel.

Commercial Material—If the HEU material has a
low ratio of undesirable isotopes (U-234 and U-236),
it is considered a commercial quality material (in-
spec). The selection of uranium blendstock of

] adequate quality and form will allow production of

LEU that meets the ASTM specifications for use in
fabrication of commercial reactor fuel.

Off-Spec Material—If the ratio of U-234 and U-236
is high in the HEU material relative to U-235 content
(off-spec), then the ability to blend to the ASTM
commercial fuel specifications may be limited, If
customers are found (for example, private or public
utilities) who are willing to use off-spec LEU, then
this surplus HEU could be blended to commercial
reactor fuel feed.

Non-Commercial Material—This is material that
cannot be economically recovered from its existing
form, such as HEU in spent fuel, HEU in low
concentrations in waste or residues, and HEU in
equipment that will not undergo decontamination
and decommissioning in the foreseeable future,
Some of this HEU material is also in dismantled
weapons components that cannot be recovered
because the technology has not yet been developed to
recover the HEU.,

Figure S-3 provides a material flow diagram for the
disposition of surplus HEU.



Summary

Bléndstock

Priraily Y_12 Plant « NU {oxide or UF g)—multiple sources
fimartly Y— ani, {DOE sites and commercial
Osk Ridge, TN producers)
T * DU {metal)—Femald, OH;
ORR, TN; 8RS, SC

« NU, DU, LEU—ORR, TN; Femald, OH;
USEC, Paducah, KY and Portsmouth, OH

UF,

{for UNH b{qndmg only}
Oxides, dbﬁpounds, NU in oxide
and solutions or UFg form; Uranium Conversion
(pure ar_?gf\fmpure) DU in oxide or
. metal form; LEU in GE Wilmington, NC
P mefal or oxide (representative site)

& form ;
P In oxide form

we " - -

UFs UNH Metal
(~4% U-235 enrfchment) (~4% or ~0.9% U-235 {~0.9% U-235 enrichment)
enrichment)
* B&W, Lynchburg, VA * Y-12, Oak Ridge, TN * Y-12, Oak Ridge, TN
+ NFS, Erwin, TN + SRS, Aiken, SC
* B&W, Lynchburg, VA
« NFS, Erwin, TN

e LEU as oxide 2
LEU as UF4 —
- LEU as UNH . LEU asw_ox:de
LEU for Commercial Use {~4%) LEU as Waste {~0.9%)
Domestic Commercial Fuel LLW Disposal

Fabrication Plants

« ABB-CE, Hematite, MO
» B&W, CNFP, Lynchburg, VA
* GE Wilmington, NC

* SNPC, Richland, WA

« WCFF, Columbia. 8C Note: GE=Genera) Electric; ADB-CE=Asea Brown-Boverl

! ' Combustion Engineering; CNFP=Commercial Nuclear
Fuel Plant; SNPC=8iemens Nuglaar Power
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Figure §-3. Material Flow Diagram for Surplus Highly Enriched Uranium Disposition.
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HiIGHLY ENRICHED URANIUM DISPOSITION
ALTERNATIVES

The screening process alternatives were further
refined by combining the direct sale of surplus HEU
(buyer to blend HEU to LEU) alternative and the blend
HEU to 4-percent LEU and sell as commercial reactor
fuel feed alternative. This was done because the
potential environmental impacts of these two
alternatives are the same. They differ only in whether
the surplus HEU is sold before or after blending.

Finally, the alternatives were further refined to
account for various combinations of blending
technologies, candidate sites, and end products. The
possible list of combinations is virtually infinite;
therefore, DOE has selected reasonable alternatives
that not only represent the spectrum of reasonable
alternatives, but also include logical choices for
consideration at the time the ROD is issued. These
alternatives, listed in Table S—1I, are described in
detail in the following section. Timeframes shown in
Table §-1 reflect assumptions concerning DOE’s
ability to make material available, market conditions,
and legislative requirements tc avoid adverse
material impact on the domestic uranium industry. A
graphical representation of the time required to
complete alternative based on the use of 1, 2, or 4
blending sites, is shown in Figure S—4.

Several blending technologies and facilities are likely
to be used for different portions of the surplus
inventory, and the decisions regarding those
technologies and facilities are likely to be made in
part by USEC or other private entities outside DOE.
Thus, specific decisions concerning the Jocations
where the surplus HEU disposition action will be
implemented will be multidimensional and will
likely involve multiple decisionmakers. The
alternatives as described are not intended to represent
exclusive choices among which DOE (or other
decisionmakers) must choose, but rather are
proffered to define representative points within the
matrix of possible reasonable alternatives.!! Section

HEor example, while the alternatives assess blending either 85,
[ 65, or 25 percent of the material to commercial fuel, another
percentage might more accurately represent ultimate
disposition. Similarly, while two of the variations assume that
material is divided evenly among the four possible facilities
(25 perceat to each), some other distribution among three or
four facilities is possible. [Text deleted.] Such variations would

be within the range of alternatives analyzed in this EIS.

S-14

4.5.6 of the HEU EIS explains how impacts would
change if the actual allocation between alternatives,
end products (commercial fuel feed or waste),
blending processes, and blending sites differed from
the representative reasonable alternatives.

To provide a conservative analysis presenting
maximum potential impacts, the alternatives
explained below address the disposition of the entire
surplus HEU inventory (nominally 200 t). For the
reasons explained previously in the Preferred
Alternative section, a portion of this inventory may
not be available for blend down since it is currently in
the form of irradiated fuel.

For the commercial use alternatives, LEU material
with commercial value would be transported
following blending to fuel fabricators for use in
fabricating commercial nuclear reactor fuel,
Currently, there are five potential domestic
commercial facilities'? that could process LEU
derived from surplus HEU into commercial nuclear
reactor fuel and over 100 domestic commercial
electrical power nuclear reactors that could
potentially use the commercial nuclear reactor fuel,
The exact allocation, site-specific location, and
timing of the eventual processing and commercial
nuclear reactor use are not known at this time, have
not been specifically proposed, and would be
contingent upon the needs and specifications of the
potential customers for the fuel. The domestic spent
fuel would be stoged, and potentially disposed of in a
repository or other alternative, pursuant to the
Nuclear Waste Policy Act as amended (42 U.S.C.
10101 et seq.).

No Action

Under the No Action Alternative, DOE would
continue to store surplus HEU (primarily at DOE's
Y—-12 Plant). Storage of surplus HEU (until
disposition) is analyzed for a period of up to 10 years

124t this time, the five potential domestic commercial fuel
fabricators are; 1) Asea Brown-Boveri Combustion
Engineering, Hematite, Missouri; 2) B&W, Lynchburg,
Virginia; 3) General Electric Nuclear Production, Wilmington,
North Carolina; 4) Siemens Nuclear Power Corporation,
Richland, Washington; and 5) Westinghouse Columbia Fuel
Facility, Columbia, South Carolina. Foreign fuel fabricators
and foreign commercial electrical power nuclear reactors
might also receive material, but are not as likely as domestic
fabricators and reactors.
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in the Y-12 EA. Should the surplus HEU disposition
actions continue beyond 10 years, subsequent storage
of surplus HEU pending disposition will be pursuant
to and consistent with the ROD associated with the
Storage and Disposition PEIS or tiered NEPA
documents.!3 Current operations at each of the
potential HEU blending sites (Y—12, SRS, B&W, and
NFS) would continue.

No Commercial Use (0/100 Fuel/Waste Ratio)

Under this alternative, DOE would blend the entire
stockpile of surplus HEU (200 t) to LEU and dispose
of it as waste. This would inciude surplus HEU with

| or without commercial value. The blending would be
performed at all four sites. Although this alternative
would not recover any of the economic value of HEU

| for the Government, it is evaluated for all surplus
HEU to provide a comprehensive evaluation of a full
range of alternatives in the HEU EIS.

| [Figure deleted.]

Surplus HEU could be blended to waste as either

| UNH or as metal at a rate per site of up to 2.1 t/yr or
3.1 t/yr, respectively. All blending sites have UNH
blending capability. Only the Y~12 Plant at ORR has
the capability to perform metal blending. [Text
deleted.]

The blending of surplus HEU for waste would not be
initiated before an LLW disposal facility were
identified to accept the LLW. Surplus HEU would
remain in storage at the Y—12 Plant or at another
storage facility pursuant to the Storage and
Disposition PEIS pending identification of the LLW
disposal facility.

Limited Commercial Use {(25/75 Fuel/Waste
Ratio)

Under this altemative, 50 t of surplus HEU would be
blended to commercial fuel, while the remaining 75

BUnder the No Action Alternative for the Storage and
Disposition PEIS, if storage of surplus HEU pending
disposition (or no action) continued beyond 10 years, storage
facilities at Y—12 would be maintained to ensure safe facility
operation, or surplus HEU material might be moved out of the
Y-12 Plant at the end of the 10-year period with the completion
of the relocation within the following 5 years. Subsequent
NEPA review would be conducted as required,
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percent (150 t) would be blended and then disposed
of as waste. The title to 50 t of surplus HEU would be
transferred to USEC. USEC (or a successor private
corporation) then would select the commercial site or
sites for blending 50 ¢ of surplus HEU to LEU for use
in commercial fuel. The remaining 150 t would be
blended to waste.

| This alternative would blend 50 t of HEU at the two
commercial sites. The 50 t would be distributed
equally between the commercial sites, each blending

|25 ¢t of material.!* The remaining 150 t of surplus
HEU material would be blended to waste using all
four blending sites. Each DOE site and commercial
site would receive 37.5 t of waste material for
blending.

[Text deleted.]

Substantial Commercial Use (65/35 Fuel/Waste
Ratio)

| This alternative assumes that 35 percent of the
surplus HEU would be blended to LLW and disposed
of as waste, leaving 65 percent of the material
available for commercial use. The title to 50 t of
surplus HEU would be transferred to USEC. USEC
(or a successor private corporation) then would select
blending sites for blending 50 t of surplus HEU to
LEU for use in commercial fuel. The remaining
quantity of potentially commercially usable HEU
(80 1), could be blended at any or allt of the four sites.
The LEU product would be sold for use in
commercial reactor fuel. The remaining 70 t of
surplus HEUJ would be blended to waste.

There are four variations of this alternative using
different combinations of sites. These particular
combinations of sites are representative only. The
actual distribution among blending sites may differ,
depending on programmatic, commercial, or other
considerations. The first variation would blend all of
the HEU at the two DOE sites, with the HEU split
equally between them. ORR and SRS would each
blend 65 t of HEU to LEU for commercial fuel and
35 t of HEU to LEU for disposal as waste, The
second variation would blend all of the HEU at the

This distribution and the distributions for Alternatives 4 and §
are assumed only for purpose of analysis. It is not intended to
foreclose the selection of another distribution that might
include DOE sites or only one site.
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two commercial sites, with the HEU split equally

| between them. B&W and NES would each blend 635 t
of HEU to LEU for commercial fuel and 35 t of HEU
to LEU for disposal as waste. The third variation
would blend the HElJ at all four sites, with the HEU
split equally among them. Each site would blend
32.5 t of HEU to LEU for commercial fuel and 17.5t
of HEU to LEU for disposal as waste. The fourth
variation would blend all of the HEU at a single site.
The site would blend 130 t of HEU to LEU for
commercial fuel and 70 t of HEU to LEU for disposal
as waste.

| [Text deleted.]

Maximum Commercial Use (§5/15 Fuel/Waste
Ratio—Preferred Alternative)

Under this alternative, it is assumed that only 15
percent of the surplus HEU would be blended and
disposed of as waste. The title to 50 t of surplus HEU
would be transferred to USEC. USEC (or successor
corporation) then would select blending sites for
blending 50 t of surplus HEU to LEU for use in
commercial fuel. The remaining quantity of
potentially commercially usable HEU (120 t) could
be blended at any or all of the four sites. The LEU
product would be sold for use in commercial reactor
fuel. The remaining 30 t of surplas HEU would be
blended to waste.

There are four variations of this alternative using
different combinations of sites. They are the same as
those assessed for the previous altemnative. The first
variation would blend all of the HEU at the two DOE
sites, with the HEU split equally between them. ORR
and SRS would each blend 85 t of HEU to LEU for
commercial fuel and 15 t of HEU to LEU for disposal
as waste. The second variation would blend afl of the
HEU at the two commercial sites, with the HEU split
| equally between them. B&W and NFS would each
blend 85 t of HEU to LEU for commercial fuel, and
15 t of HEU to LEU for disposal as waste. The third
variation would blend all of the HEU at ail four sites,
with the HEU split equally among them. Each site
would blend 42.5 t of HEU to LEU for commercial
fuel and 7.5 t of HEU to LEU for disposal as waste.
The fourth variation would blend all of the HEU at a
single site. The site would blend 170 t of HEU to

LEU for commercial fuel and 30 t of HEU to LEU for
disposal as waste.

| [Text deleted.]
CANDIDATE SITES

Four candidate sites are analyzed in the HEU EIS for
disposition {using one or more of the blending
| processes) of surplus HEU. They are DOE's Y-12
Plant at ORR, SRS, and two privately owned and
operated facilities, B&W and NFS. The Y-12 Plant is
| the interim storage site for most of the surplus HEU.
B&W and NES have Nuclear Regulatory Commission
(NRC) licenses to process HEU. All of these sites are
currently performing, or until recently have
performed, national security activities involving HEU.

All candidate sites currently have technicaily viable

HEU conversion and blending capabilities and could
| begin, in the relatively near future, to blend surplus
HEU to proliferation-resistant forms consistent with
the President’s nonproliferation policy. New sites and
facilities are not considered reasonable for blending,
given the availability of existing sites and facilities,
because new facilities would require capital
investment and may not be cost effective. Moreogver,
new construction would pose additional impacts to
the environment, although impacts from normal
operations would be similar.

The Y-12 Plant has both molten metal and UNH
blending capabilities. The commercial vendor sites,
B&W and NFS, have only UNH blending capability
| at this time. UNH facilities at Y-12 and SRS are
currently not in operation and may require upgrading
before conversion and blending operations can
resume. B&W and NFS hold NRC licenses for their
| HEU operations, including blending. [Text deleted.]

No capability currently exists for conversion of HEU
to UFg at the candidate sites; therefore, new
processing equipment would need to be installed to
provide capability for UFg blending of surplus HEU.
B&W and NFS are analyzed as reasonable
representative sites for new UFg conversion and
blending capability because those are the only
| commercial sites that currently have NRC licenses to
process HEU. UFg conversion and blending
equipment could be installed in existing buildings at
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those facilities, and they have indicated they would
consider possible installation of such equipment. 15

Y-12 Plant, Oak Ridge, Tennessee. The Y-12 Plant
is located on a 1,770-hectare (ha) (4,370-acre) site
within the city boundaries of Oak Ridge,
approximately 19 kilometers (km) (12 miles {mi})
west of Knoxville, Tennessee. ORR’s Y—12 Plant is the
primary location of several Defense Program
missions, including maintaining the capabilities to
fabricate components (primarily uranium and lithium)
for nuclear weapons, storing uranium and lithium
parts, dismantling nuclear weapon components
returned from the national stockpile, processing
special nuclear materials, and providing special
production support for DOE design agencies and other
departmental programs. Y—12 currently has
capabilities for UNH and metal blending.

Molten metal blending is performed in the Building
| 9212 Casting Facility. The casting facility has 12
vacuum induction furnaces, but due to use of the
facility for other missions and routine maintenance
requirements, it is assumed that 6 of the 12 fumaces
with 75-percent availability would be available to
| perform HEU blending. Blending can occur at a
maximum rate of 3.1 t/yr for molten metal blending
of 50-percent assay HEU to 0.9-percent assay LEU
with DU operating 21 shifts per week. Use of all 12
| vacuum induction furnaces with 75-percent
availability would double the blending capacity.

Uranyl nitrate hexahydrate blending is performed in
the Building 9212-Chemical Recovery Facility. The
blending process consists of feed size reduction,
oxidation, nitric acid dissolution, purification, UNH
| blending, and drying and crystallizing to produce
UNH crystals. Blending can occur at arate of 5.6 t/yr
for UNH blending of 50-percent assay HEU to 4-
percent assay LEU, operating 21 shifts per week or
| 1.5 t/yr of 50-percent HEU assay to 0.9-percent LEU
for waste disposal. This capacity can be doubled if a

131 either or both B&W and NF$ should decide to construct
additional facilities for UFg conversion and blending,
constriction impacts would likely include land disturbance and
minor air emissions from construction equipment, and the
applicable NRC license would need to be amended. Any such
construction would be based on the business judgment of these
commercial facilities and would not be necessitated by DOE’s
proposed action. Environmental impacts would be analyzed by
those facilities as part of the NEPA review associated with the
NRC licensing process.
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second denitrator, which has been purchased by Y-12
but not yet installed, is added to the system.

Since capabilities exist at Y-12 to perform HEU
blending operations, no additional facilities need to
be constructed. Minor modifications to existing
buildings, such as the installation of a second
denitrator that has already been acquired, may be
needed to increase throughput capabilities. Y-12
facilities are currently not operating in order to
improve conduct of operations, and must
successfully complete an Operational Readiness
Review prior to restart based on DOE O 425.1,
Startup and Restart of Nuclear Facilities. Blending
operations are expected to resume in 1997,

Savannah River Site, Aiken, South Carolina, The
Savannah River Site occupies an area of
approximately 80,130 ha (198,000 acres) located 32
km (20 mi) south of Aiken, South Carolina. Its
primary mission was to produce strategic isotopes
(Pu-239 and tritium) used in the development and
production of nuclear weapons for national defense.
The current mission is to store, treat, stabilize, and
dispose of waste materials; manage and dispose of
nuclear materials and facilities; restore the
environment and manage natural resources; develop
mission-supportive partnerships; and support
national security and nuclear materials requirements.
SRS currently has the capability for UNH blending,.

Except as noted below, SRS has the capability to
blend HEU to either 4-percent or 0.9-percent LEU.
The facilities for UNH processes are located in the F-
and H-Canyons. [Text deleted.]

The existing facility that could be used to solidify
blended down UNH solutions at SRS (the FA-Line)
is not designed to be critically safe for processing
solutions with enrichment levels higher than about 1
percent. Thus, SRS could perform UNH blending of
HEU to 0.9-percent LEU and subsequent
solidification, but it could not, at present, solidify
(crystallize and/or oxidize) HEU that is bilended to
commercial enrichment levels (4 to 5 percent). There
are about 20 t of surplus HEU at SRS. (The quantities
of the various forms of surplus HEU at SRS remain
classified.) While it is virtually all off-spec material,
including solutions and some irradiated fuel, most of
it is considered to be potentially suitable for
commercial use. (In connection with the Final
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Environmental Impact Statement Interim
Management of Nuclear Materials EIS
[DOE/EIS-0220, October, 1995] and the associated
ROD(s), the Department will dissolve and stabilize
some of the irradiated fuel in the F-Canyon and/or H-
Canyon at SRS to make it suitable for safe storage. If
carried out, that process would result in the
separation of the HEU, thus making it available to the
HEU disposition program.}

One or more of several options for providing for
solidification of UNH solutions at commercial
enrichment Ievels at SRS may be proposed in the
future, although none is being proposed by DOE at
this time.'® DOE could complete a partially built
Uranium Solidification Facility in the H-Area at SRS
or build a new facility. Another possibility is that a
private, commercial entity or another Federal agency
would build such a facility either within the SRS (on
land leased from DOE) or nearby. Such a private
facility would need to be licensed by the NRC. To
conservatively estimate impacts, the HEU EIS
includes the impacts of the solidification process as if
it could occur at SRS. If a solidification facility were
proposed and constructed, impacts would likely
include land disturbance and minor air emissions
from construction equipment. If construction of such
a facility were proposed, additional NEPA review, as
appropriate, would be conducted by DOE (or in
connection with NRC licensing proceedings for a
private facility). Using existing facilities, blended
down LEU UNH solution (at 4- to 5-percent
enrichment) could be transported to another facility
{such as Y-12, B&W, NFS, or a fuel fabricator) for
solidification.!? Alternatively, all of the SRS material
could be blended to about 0.9-percent enrichment
and solidified at SRS. (This was the alternative
considered in the Interim Management of Nuclear
Materials EIS.)

Other minor facility upgrades, such as loading dock
modifications for F- and H-Canyons to facilitate the
transfer of UNH solutions, would be required to
provide blending of HEU to LEU as UNH. [Text
deleted.] Blending could theoretically occur at a rate
of 37 t/yr of HEU for UNH blending of 50-percent

16The list of possible alternatives is not intended to be, and
should not be construed to be, an exhaustive list of all
reasonable alternatives for solidification of UNH at
commercial enrichment levels at SRS, should such
solidification be proposed.

assay HEU to 4-percent assay LEU or 7.5 t/yr to 0.9-
percent assay LEU (both canyons, all dissolvers).
Actual throughput would likely be significantly
lower since the HEU blend down program would
have to share the resources (facilities and personnel)
with other nuclear materials stabilization activities.
The proportion of resources available to the HEU
blend down program, and the associated throughput,
would be determined by programmatic and budget
decisions made to coordinate all nuclear materials
stabilization activities. SRS has a complete
environmental, safety, and health program to process
and handle HEU.18

Babcock & Wilcox Site, Lynchburg, Virginia. The
B&W facility is located on approximately 212 ha
(524 acres) in the northeastern portion of Campbell
County, approximately 8 km (5 mi} east of
Lynchburg, Virginia. Only UNH blending capability
exists at B&W and the facilities are located at the
Naval Nuclear Fuel Division. The current primary
mission of B&W is fuel fabrication and purification

1"The approximately 20 t of HEU solutions at SRS could be
blended to approximately 617 t of 4-percent UNH solution.
The UNH solution could be transporied from SRS using NRC-
certified liquid cargo tank trailers (for example, DOE-
specification MC-312, NRC Certificate of Compliance
Number 5059}, or other DOT-approved Type A fissile
packaging o one of several offsite facilities that could perform
the solidification of the material. The SRS site is in close
proximity to existing commercial fuel fabrication facilities in
botit South Carolina and North Carolina that could perform the
solidification. The South Carolina facility (97 km [61 mi] from
SRS) is assumed as a representative solidification site for the
purpese of analysis only (it is not proposed at this time). This
project (transportation for solidification of 617 t of LEU
solution) would require about 350 teuckloads of 16,800 kg
{37,000 pounds each) of UNH solution (includes 1.8 t uranium
per truckload). The impact from nonradiological accidents
would be about 3.7x10 fatalities for the entire project. The
risk from radiological accidents is estimated to be 3.9x10%
fatalities for the entire project. The impacts from normal
(accident-free) transportation, including handling and air
pollution would be about 1.9x102 fatalities. The combined
impact for the total campaign would be about 2.3x10°2
fatalities. The location of such off-site solidification and the
extent of any transportation may depend in part on future
proposals concerning the off-spec material at SRS and/or
constructicn of a UNH solidification facility. Additional NEPA
review would be conducted, as appropdiate.

8a5 part of ongoing activities to upgrade the Safety
Authorization Basis for the nuclear facilities at SRS, DOE is
further evaluating the structural integrity and seismic response
of the canyon facilities. These analyses are expected to be
completed in July 1996.
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of HEU and scrap uranium and the removal and
recovery of materials generated in manufacturing
waste streams to prevent environmental degradation.
The capacity of B&W for recovery and purification is
about 24 t/yr of HEU.

Babcock & Wilcox is one of only two commercially
licensed facilities in the United States capable of
providing HEU processing services. The license
includes activities associated with both the recovery and
the blending of HEU. Current processes are for uranium
in UNH form. B&W is licensed to possess or maintain
onsite up to 60,000 kilograms (kg) (132,000 pounds
f1b]) of U-235 in any required chemical or physical
form (except UFg) and at any enrichment. The total
quantities of HEU and uranium oxide blendstock
required for the proposed action might exceed these
limits for the alternatives in the HEU EIS. Therefore, it
might be necessary to increase the licensed possession
limits or to schedule and stage the receipt and
processing of these materials so that the quantity of
uranium onsite would not exceed any NRC
requirements.

Babcock & Wilcox can perform the recovery and
blending of HEU to LEU as UNH with existing
facilities without constiuction of additional buildings
or infrastructure. No capabilities exist for the
conversion of HEU to UFg, and interior
modifications to existing B&W facilities—mainly
new equipment installation—would be required
along with NRC license modification before the UF,
blending process could be performed.

Nuclear Fuel Services, Inc., Erwin, Tennessee. The

| NFS facility is located on approximately 25.5 ha (63
acres) in Erwin, Tennessee, immediately northwest
of the community of Banner Hill. The primary
mission of NFS has been to convert HEU into a
classified product used in the fabrication of naval
nuclear fuel. NFS was also involved in research on
and development of improved manufacturing
techniques, recovery and purification of scrap
uranium, and removal and recovery of materials
generated in manufacturing waste streams to prevent

| environmental degradation. The capacity of NFS for
recovery and parification is about 10 t/yr of HEU at
93-percent enrichment. Only UNH blending
capability exists at NFS, which would occur in the
300-Complex Area.
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The NFS facility is one of only two commercially
licensed facilities in the United States capable of
providing HEU processing services, The license
includes both the recovery and blending of HEU,
NFS facilities blend uranium in UNH form. NFS is
| licensed to possess up to 7,000 kg (15,000 1b) of
U-235 in any chemical or physical form and at any
enrichment. The total quantities of the HEU and
uranium oxide blendstock required for the proposed
action might exceed these limits; therefore it might
be necessary to increase the licensed possession
limits or to schedule and stage the receipt and
processing of these materials so that the quantity of
uranium on site would not exceed NRC
| requirements.

New construction of facilities would not be required
at NFS to blend HEU to LEU as UNH. No

| capabilities exist for the conversion of HEU to UFg,
and modifications to the interior of buildings, mainly
new equipment installation, would be required along
with license modification before the UFg blending
process could be performed.

ENVIRONMENTAL IMPACTS

The HEU EIS assesses the direct, indirect, and
cumulative environmental consequences of
reasonable alternatives under consideration for each
of the potentially affected DOE and commercial
blending candidate sites.

BASIS FOR ANALYSIS

A number of key assumptions form the basis for the
analyses of impacts presented in the HEU EIS, If
these assumptions change substantially, DOE will
conduct additional NEPA review as appropriate.

* The EIS analyses are based on the
disposition of a nominal 200 t of HEU.
This amount includes HEU that is
currently surplus, as well as additional
HEU (not yet identified) that may be
declared surplus in the future. The
analysis also addresses the expected
impacts that would result from the
proposed transfer of 7,000 t of NU to
USEC.
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« The EIS addresses all surplus HEU, in
various forms including metals and
alloys, oxides and compounds, and
solutions, with enrichment levels of 20
percent or greater by weight of the
isotope U-235. To assess potential
environmental impacts, the blending
analyses in the EIS are based on the
assumption that surplus HEU is enriched
to 50-percent U-235. That assumption is
based on an assessment of the relevant
portion of materials in the surplus
inventory. The relative impacts of
blending HEU of different enrichment
levels are expected to be either
unchanged or essentially proportional,
depending on the resource. Therefore, it
is reasonable to use 50 percent as the
enrichment level for purposes of analysis
in the HEU EIS.

Surplus HEU can be blended down to
approximately 4-percent (more or less
depending on market demand) LEU for
fabrication as fuel in commercial
reactors. The representative enrichment
level of 4 percent was selected for
commercial fuel based on current fuel
vendor experience, which ranges between
3 and 5 percent.

If the enrichment level is reduced to
approximately 0.9 percent (depending
upon waste acceptance criteria), LEU
approaches an NU enrichment state and
becomes suitable for disposal as LLW.
This enrichment level was selected for
waste disposal based on current LLW
disposal experience both in the United
States and Europe where similar types of
waste have been disposed of with an
enrichment level slightly greater than 1-
percent U-235. This low enrichment level
ensures that an inadvertent criticality
would not occur. The actual enrichment
level of the waste material would be
dictated ultimately by the waste
acceptance criteria for the selected LLW
disposal site.

The data for UNH and UF blending (for
commercial fuel) were based on an HEU

throughput of 10 t/yr with an average
starting U-235 enrichment of 50-percent
HEU blended to a final enrichment of
4-percent U-235 LEU. The data for
blending HEU as UNH to 0.9-percent
enrichment LEU were based on an HEU
throughput of 2.1 ¢/yr with an average U-
235 enrichment of 50 percent. The data
for metal blending were based on an HEU
throughput of 3.1 t/yr with an average of
50 percent U-235 enrichment level
blended to 0.9-percent U-235
enrichment. Since HEU exists in a variety
of forms (metal, oxides, alloys,
compounds, and solutions), conservative
scenarios (those that exhibit the highest
potential for environmental impact) were
assumed for preprocessing of HEU prior
to blending. The assumed blending rates
are based on dilution ratios for blending
and reasonable judgment about
anticipated blending capability and
capacity. Actual blending rates will be
based on market conditions, blending
facility capabilities and capacities,
DOE’s ability to make the material
available, blending contract limitations,
and legislative requirements to avoid
adverse material impacts on the domestic
uranium industry. The blending rates
analyzed do not always correspond to the
actual capacities of the four sites, but are
rates that have been selected for analysis
50 a comparison can be done of impacts
among the sites. All the sites could
process material at the analyzed rates.

Surplus HEU is currently located at 10
DOE sites around the country (See Figure
S—1). Most of the unirradiated surplus
HEU that is not already at the Y-12 Plant
is being moved there for pre-storage
processing and interim storage.
Therefore, for the purposes of the HEU
EIS, it is assumed that most of the surplus
HEU will originate from the Y—12 Plant.
Two locations where surplus HEU exists
(Portsmouth and SRS) may not relocate
their HEU to Y-12. Surplus HEU could
either be blended at these sites (in the
case of SRS) or sent directly to
commercial blending sites. The
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environmental impacts of the proposed
transfer of HEU to the Y—12 Plant and its
storage there are analyzed in the Y-12
EA,

Several types of blendstock material
could be used during the blending of
HEU, such as DU, NU, or LEU. LEU in
UF;, form would be shipped from ORR;
Paducah, Kentucky; or Portsmouth (or
Piketon), Ohio. The DOE site in Fernald,
Ohio, has LEU in metal and oxide form.
DU blendstock is available in metal,
oxide, and UFg forms and may be
obtained from Portsmouth, Paducah,
Y-12, SRS, Hanford, or Fernald. The NU
blendstock could be purchased from
domestic vranium producers or obtained
from one of the same DOE sites where
LEU is available. For the purposes of the
EIS transportation analyses, one route
(Hanford to all potential blending sites) is
used as representative for all the potential
shipping routes associated with both the
domestic and DOE NU blendstock
suppliers, because it is the longest
distance from the blending sites.

The Department of Energy’s NTS is used
as a representative site to evaluate
transportation impacts from the blending
sites to a waste disposal site. If another
LLW disposal facility is identified, the
route-specific transportation impacts may
be provided in tiered NEPA
documentation, as appropriate.

| [Text deleted.]
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No construction of new facilities is
proposed or, with the possible exception
of SRS, would be required; any expanded
capabilities can be accommodated
through modification or addition of
process equipment in existing facilities.
SRS currently does not have a
solidification or crystallization facility to
convert UNH solutions (for 4 percent
enrichment) to UNH crystals as described
previously in the candidate sites section.
However, impacts were assessed (for

UNH blending) in the HEU EIS as if
solidification could be performed at SRS.
Should new facilities be proposed to add
solidification capability at SRS, there
would be land disturbance and minor air
emissions associated with construction
(among other things), and appropriate
NEPA review would be conducted at that
time if necessary.

¢+ The B&W site and NFS are analyzed for
siting new UFg capability because these
are the only commercial sites that have
NRC licenses to process HEU. The
addition of new equipment in existing
facilities would be required to provide
UFg capability at those sites. UFg
blending would not be used to blend
surplus HEU to waste, because the
process is similar to UNH but includes
additional steps. It would only be used to
make fuel for the commercial reactor
industry. It would not be reasonable to
add UFg blending capability at DOE sites
for blending to commercial fuel feed, and
this alternative is not discussed in the EIS
due to the capital investment required, the
limited use, if any, of such capability for
other DOE missions, and environmental
concerns that would need to be
accommodated. [Text deleted.]

MAJOR COMMENTS RECEIVED ON THE
DISPOSITION OF SURPLUS HIGHLY ENRICHED
URANIUM DRAFT ENVIRONMENTAL IMPACT
STATEMENT

The Department of Energy issued the HEU Draft EIS
for public comment in October 1995, and provided a
public comment period from October 27, 1995 until
Tanuary 12, 1996. Public workshops on the HEU
Draft EIS were held in Knoxville, Tennessee, on
November 14, 19935, and in Augusta, Georgia, on
November 16, 1995.

During the 78-day public comment period on the
HEU Draft EIS, DOE received comments on the
document by mail, fax, telephone recording,
electronic mail, and orally at the two public
workshops. Altogether, DOE received 468 written or
recorded comments from 197 individuals or
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organizations, plus 220 oral comments provided by
some of the 130 individuals who attended the public
workshops. All of the comments are presented in
Volume II of the HEU Final EIS, the Comment
Analysis and Response Document.

The major themes that emerged from public
comments on the HEU Draft EIS were as follows:

o There was broad support for the
fundamental objective of transforming
surplus HEU to non-weapons-usable
form by blending it down to LEU (for
either fuel or waste). However, a few
commentors argued that surplus HEU
should be retained in its present form for
possible future use, either in weapons or
breeder reactors.

» Among those who submitted comments,
there was substantial opposition to
commercial use of LEU fuel derived from
surplus HEU because the commentors
believed that such use increases
proliferation risk by creating commercial
spent nuclear fuel, which includes
plutonium. Commentors who opposed
commercial use generally supported
blending surplus HEU to LEU for
disposal as waste.

« Substantial concern was expressed by
elements of the uranium fuel cycle
industry that the entry into the market of
LEU fuel derived from surplus HEU from
Russian and U.S. weapons programs
would depress uranium prices and
possibly lead to the closure of U.S.
granium mines, conversion plants, or
enrichment plants.

+ Several electric utilities that operate
nuclear plants and one uraniuvm supplier
expressed the belief that LEU fuel
derived from surplus HEU would enter
the market at a time when worldwide
production is expected to fall
considerably short of demand and prices
are expected to be rising substantially,
which in fact has occurred over the course
of completing the HEU EIS. These

commentors believed that the likely
impact of market sales of LEU fuel
derived from surpius HEU would be to
moderate sharp price escalation.

« Several commentors argued that “blend
and store” options should have been
evaluated in the EIS.

» Many commentors expressed support for
or opposition to the use of particular
facilities for surplus HEU disposition
actions.

+ A few commentors expressed concern
regarding the projected worker latent
cancer fatality consequences for facility
accidents.

+ Numerous commentors wanted to see a
formal economic analysis of the
alternatives included in the EIS.

CHANGES IN THE DISPOSITION OF SURPLUS HIGHLY
ENRICHED URANIUM FINAL ENVIRONMENTAL
IMPACT STATEMENT IN RESPONSE TO COMMENTS

In response to comments received on the HEU Draft
EIS as well as other changes in circumstances, the
HEU Final EIS has been modified in the following
respects:

 The discussion of potential impacts on
the uranium industry {Section 4.8 of the
HEU Final EIS) has been augmented to
refiect the enactment of the USEC
Privatization Act (Public Law 104-134),
and to better reflect the cumulative
impacts in light of the U.S.-Russian
Agreement to purchase Russian HEU
blended down to LEU.

« The discussion of the rates of disposition
actions that could result in commercial
sales of LEU has been modified in Table
S—1 (and Table 2.1.2-1 in the HEU EIS}
and throughout the document to better
reflect the current assessment of the time
required for DOE to make surplus HEU
available for disposition, and the
legislative requirement to avoid adverse
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material impacts on the domestic
uraninm mining, conversion, or
entichment industries (Public Law 104~
134, Section 3112(d)(2)X(B)).

* The assessment of impacts to
noninvolved workers and the public from
accidental releases (radiological) was
revised to improve realism in the
calculation of doses and the resuits were
incorporated into Chapters 2 and 4 of the
HEU Final EIS.

* The HEU Final EIS has been modified to
reflect the fact that SRS has effectively
lost the ability to perform metal blending
and currently lacks the ability to solidify
and crystallize material at the 4-percent
entichment level. SRS is now assessed
only for UNH blending, and the fact that
other arrangements must be made for
solidification of commercial-enrichment
material is reflected.

* A separate Floodplain Assessment (and
Proposed Statement of Findings) has
been added to the HEU Final EIS
(Section 4.13) pursuant to 10 CFR Part
1022. This assessment is based, in large
part, on information that was presented in
the water resources sections of the HEU
Draft EIS. The discussion of potential
flooding at the NFES site has been
expanded in response to comments.

* Several changes have been made to the
cumulative impacts section (Section 4.6)
to reflect changes in the status of other
projects and their associated NEPA
documents.

* Numerous other minor technical and
editorial changes have been made to the
document.

UNCHANGED DEPARTMENT OF ENERGY POLICY
POSITIONS

Some DOE policy positions have remained
unchanged between the Draft and the HEU Final EIS
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notwithstanding significant comments that counseled
a different approach:

* A substantial number of comments
opposed commercial use of LEU fuel
derived from surplus HEU. These
commentors maintained that commercial
use increases proliferation risks by
creating plutonium-containing spent
nuclear fuel. DOE does not agree,
however, that spent nuclear fuel poses
proliferation risks.1? Furthermore,
reactors that might use LEU fuel derived
from surplus HEU would simply use
other fuel obtained from NU if the LEU
fuel derived from surplus HEU did not
exist, so there would be no increase in
spent fuel and no increase in Pu created in
that spent fuel.

* Most of the comments that opposed
commercial use of LEU derived from
surplus HEU also expressed opposition to
commercial nuclear power in general.
Because of the rate that LEU derived
from surplus HEU would be made
available (due to market prices, market
supply, DOE’s ability to make the
material available, and legislative
requirements), the proposed HEU
disposition would be neutral in its
impacts on commercial nuclear power.
The program would not depend on or
require any resurgence in the construction
of nuclear power plants in the United
States, %0 Furthermore, commercial use of
LEU (derived from surplus HEU) would
make beneficial use of a valuable
resource, offsetting the costs of
disposition actions, and minimizing
adverse environmental impacts (when

Although spent fuel contains Pu, which if separated is a
weapons-usable fissile material, spent fuel is extremely
radioactive and hazardous to handle and, thus, it is difficult and
costly to separate Pu from spent fuel. In accordance with
recommendations of the National Academy of Sciences, it is
the policy of the United States to make weapons-usable fissile
materials at Jeast as proliferation-resistant as commercial spent
fuel,

Ppiscussion of the merits of commercial nuclear power
production is beyond the scope of this document.



Summary

compared to blending down to waste, for
example).

« Numerous commentors expressed 2 wish
to participate in all aspects of DOE’s
decisionmaking, inchuding the evaluation
of economic comnsiderations. An
economic analysis of the alternatives has
been prepared to aid the decisionmaker,
and is available for public comment
separately from the HEU Final EIS. (This
analysis has been disseminated to all
commentors who expressed an interest in
it.)

+ The Department of Energy received
comments suggesting that the alternative
of blending some or all of the HEU to
19-percent LEU and storing it should be
evaluated. This option was considered by
the screening committee for fissile
materials disposition as a specific option
(the screening process is explained in
Chapter 2 of the HEU Final EIS).
However, this alternative is not
reasonable because it would delay final
disposition, present criticality concerns
(for transportation and storage before
blending down) that would need to be
accommodated, delay recovery of the
economic value of the material, and add
storage costs. Furthermore, this option
would be practically applicable to only a
small portion (20 t or about 40 t if an SRS
crystallization facility is subsequently
proposed and constructed) of the current
surplus HEU inventory.?!

210f the approximately 175 t of current surplus HEU inventory,
approximately 62 t is irradiated fuel and other non-commercial
matesial, 10 t is under JAEA safeguards, and 63 t has either
already been transferred or is proposed to be transferred to
USEC. The remaining 40 t of potentially commercial HEU
includes 20 t of metal at (or destined for) Y-12 and another 20 ¢
at SRS which is it forms (such as solutions) that could not be
stabilized (after blending down) for transportation to other sites
without construction of & solidification or crystallization
facility, and/or without added transportation and safety
concerns that would need to be accommodated. SRS material
could most reasonably be blended using UNH on site. Since
SRS does not currently have a solidification or crystallization
facility to make the blended down material stable for storage, it
appears reasonable to consider the blend to 19 percent and store
option only for the 20 t at Y-12.

SUMMARY OF ALTERNATIVES ANALYSIS

The analysis of the impacts of the alternatives in
Tables §-2 and S-3 is based on four particular points
on the fuel/waste spectrum: O-percent, 25-percent,
65-percent, and 85-percent fuel use. The reader could
calculate a reasonable estimate of the impacts of
other points on the fuel/waste spectrum by
interpolating the results as presented. For example,
the impacts of a 75/25 fuel/waste ratio for a given set
of sites would be between those presented for
Alternatives 4 (65/35) and 5 (85/13) for the same
sites.

The impacts for particular sites could also be
approximated for different combinations of sites than
those analyzed below. To determine the impacts of
blending a different quantity of material at a

| particular site, the assumed quantity can be divided
by the appropriate process rate (10 t/yr for blending
to fuel as UFg or UNH, 3.1 t/yr for blending to waste
as metal, and 2.1 t/yr for blending to waste as UNH)
to yield the time period necessary to blend that
quantity at that rate. Multiplying the resultant time
period by the annual impact figures for resource areas
that are additive (site infrastructure, water,
radiological exposure, waste management, and
transportation) yields the total impacts for that
quantity and site. For the remaining resources (air
quality, socioeconomics, and chemical exposure), the
annual impact would be the maximum of any
blending process used in that blending scenario for
that site.

The analyses are based in part on DOE’s ability to
supply HEU to one or more sites at the process
| blending rates. If, as is expected, DOE is unable to
supply material to multiple sites at the blending rates
analyzed (for example, 10 t/yr to all four sites), the
impacts in a given year would be reduced
accordingly; however, since the impacts in this
section are based upon blending the entire 200 t, the
l total campaign impacts would be similar to those
described in the EIS, only spread over a longer time
| period.

} [Text deleted.]
The analyses support several preliminary

conclusions. For most resource areas, the impacts
decrease as the portion of material blended for
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cemmercial use increases. This conclusion is based
on the analysis of impacts from blending operations
and transportation of materials only. It does not
include the impacts from the endpoints: use of
commercial nuclear fuel in reactors (and
management of the resulting spent fuel) or disposal
of LLW. These impacts are or will be assessed as part
of the licensing process for nuclear plants, or as
existing or anticipated environmental documents for
sites for disposal of the LLW and spent fuel (such as
the sitewide EIS for NTS, and an anticipated EIS
concerning a potential repository for commercial
spent fuel). Since the use of LEU derived from HEU
in reactors would supplant the use of LEU from
| mined uranium, the preferred alternative would
involve no incremental use of nuclear fuel (or spent
fuel to be managed) than that which would otherwise
occur. In contrast, the LLW to be disposed of from
HEU that is blended to waste does represent an
incremental quantity of LLW that would not have
been disposed of in the absence of this proposed
action. This distinction, together with the avoided
environmental impacts from uranium mining,
milling, and enrichment, further enhances the
preferability of maximizing commercial use of
surplus HEU,

The analyses show some differences between the
impacts of the different blending processes. For
example, for blending to waste, metal blending
generates considerably more process LLW than does
UNH blending.

IMPACTS ON URANIUM MINING AND NUCLEAR
FUEL CYCLE INDUSTRIES

The impacts of surplus HEU disposition on the
uranium mining, conversion, and enrichment sectors
will depend in large part on the degree to which
supply and demand in the nuclear fuel market is
balanced during the period of delivery to the market.
Because the disposition of U.S. surplus HEU—taken
together with the purchase of LEU derived from
Russian HEU pursuant to the U.S.-Russian HEU
Agreement—would increase the supply of LEU,
there is the potential for adverse material impacts on
domestic markets.

The USEC Privatization Act, which was signed into
law in April 1996, authorizes sales from DOE’s
stockpiles of uranium, including LEU derived from
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HEU. Such sales may not be made unless the
Secretary determines that the sale will not have an
adverse material impact on the domestic uranium
mining, conversion, or enrichment industry, taking
into account the sales of uranium under the Russian
HEU Agreement and the Suspension Agreement
(Public Law 104-134, Section 3112(d)). The Act also
specifies numerical limits, with certain exceptions,
on annual deliveries to commercial end-users of
material from Russian HEU obtained pursuant to the
Russian HEU Agreement and material from the 50 ¢
of U.S. HEU that is proposed to be transferred to
USEC as part of Alternatives 3, 4, and 5 in this EIS,

The transfer of 1.S.-origin HEU to commetcial end
users is not expected to have an adverse material
impact on the nuclear fuel cycle industries. Although
some impacts to each of the industry sectors
(uranivm mining and milling, uranium conversion,
and uranium enrichment) would result from the
proposed action, these impacts are likely to be minor
and temporary. There are several factors that will
ameliorate potential adverse economic impacts to
these sectors.

¢ The USEC Privatization Act limits the
delivery of both U.S. and Russian HEU to
end users so as to avoid adverse material
impacts on domestic production.

* Transfer of the U.S. HEU to end users
would peak when Russian transfers are
still small, thus limiting the cumulative
impacts.

¢ Short term demand for uranium products
(oxide, UFg, and LEU) is currently
strong, with producers in each of the
affected sectors operating at highest
capacities.

The cumulative impacts from the U.S.-origin HEU
and the Russian HEU would vary over the period of
delivery. During the period from 1995 to 2000,
impacts to the nuclear fuel cycle industries would be
minimal because of the limitations on deliveries to
end users pursuant to the USEC Privatization Act,
The largest cumulative impacts to these industries
would occur during the period from 2000 to 2009,
during which deliveries of U.S.-origin HEU to end
users would peak under the Preferred Alternative and
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delivery allowances of Russian HEU would also
increase on a yearly basis. During this period, the
surplus U.S. and Russian HEU could displace up to
40 percent of the domestic uranium oxide production.
However, most of the displacement would be due to
the Russian HEU.?2

The impacts on the conversion and enrichment
sectors would appear to be smaller than for the
uranium mining and milling sector. World demand
for conversion services is projected to be strong
during this period, and as stated earlier, all
commercial plants are expected to be operating at
almost full capacity in the foreseeable future. The
enrichment sector would also suffer some
displacement of its services. However, the loss of
some market in the short term is not expected to
result in significant employment impacts. After the
year 2009, the U.S.-origin HEU would be almost
fully commercialized, and any impacts to domestic
nuclear fuel cycle industries would be solely
attributable to the Russian HEU.

IMPACTS OF TRANSFERRING NATURAL URANIUM
TCQ THE UNITED STATES ENRICHMENT
CORPORATION

The proposal to transfer title to 50 t of surplus HEU
to USEC includes the transfer of title to 7,000 t of NU
now owned by DOE. This material is in the form of
UFg and is past of a larger quantity of UFg that is in
storage at DOE’s Portsmouth and Paducah gaseous
diffusion plants, which are currently being leased to
USEC for uranium enrichment operations.~ The NU
was originally purchased by DOE to be enriched for
use in nuclear weapons, but is no longer needed for
that purpose.

22150 contributing to comulative impacts would be the 7,000 t
of NU that is proposed to be transferred to USEC along with
50 t of HEU. The marginal impact of this material on the
uranium mining and conversion sectors is expected to be
modest, as the rate of its delivery to end users is limited by the
USEC Privatization Act (Section 3112 (¢}(2)), and it is
expected to be commercialized in the eatly years before
Russian shipments increase to substantial levels. The NU
would not impact the enrichrent sector, as it would still need
to be enriched.

2 Any future proposal to sell the remaining inventory of NU in
the form of UFg would be to conduct separate NEPA review 4ds
appropriate.

The most likely disposition of the 7,000 t of NU is
eventual use as feedstock for enrichment to nuclear
power plant fuel, the usual business of the enrichment
plants, If it is so used, and follows the typical path of
NU that is enriched for commercial use, it would
probably be enriched to about 2-percent U-235 at the
Paducah plant, and would then be transported to the
Portsmouth plant for additional enrichment to an
appropriate commercial enrichment, generally about
4 percent. From there the enriched UFg would be
transported to a commercial fuel fabrication plant for
conversion and fabrication of nuclear fuel. The
ongoing normal operations of the enrichment plants,
including transportation of materials, are covered by
existing NEPA documents.2*

The shipment of 7,000 t of NU (0.71-percent
enrichment) in UFg form from Paducah to the

| Portsmouth plant has been evaluated in the HEU EIS.

The total health risk would be 0.129 fatalities for the
entire 7,000 t. If the material is enriched to 2-percent

| LEU before transport, the 7,000t of NU would be

reduced to 2,490 t. The total health risk would be
0.0458 fatalities for the 2,490 t. These impacts
include the loading and unloading of trucks and the
return of empty vehicles to the origin.

ENVIRONMENTAL JUSTICE IN MINORITY AND
Low-INCOME POPULATIONS

An environmental justice analysis was performed to
assess whether the proposed action or alternatives
could cause disproportionate adverse health impacts
on minority and low-income populations residing in
communities around the candidate sites. The analysis
was conducted using a two-step process. First, a
demographic analysis was performed for all of the
1990 Census tracts located within an 80-km (50-mi)
radius of the candidate sites. The demographic data
were also summarized for the region of influence
(ROI), the area most directly affected by the
proposed actions and the area where at least 90
percent of the workers reside. The second step

2Energy Research and Development Administration (ERDA),
1977, Final Environmental Statement, Fortsmouth Gaseous
Diffusion Plant Expansion, Piketon, OH, ERDA-1549,
Washington, DC; ERDA, 1977, Final Environmenial Impact
Statement, Portsmouth Gaseous Diffusion Plant Site, Piketon,
OH, ERDA-1553, Washington, DC; U.S. Department of
Energy, 1982, Final Environmental Impact Assessment of the
Paducah Gaseous Diffusion Plant Site, Paducah, KY,
DOE/EA-0155, Washington, DC.
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involved performing public health impact analyses to
assess whether vulnerable populations would be
disproportionately affected by facility operations
through routine and accidental releases of radiation
and toxic emissions.

Selected demographic characteristics of the ROI for
each of the four candidate sites are analyzed to show

| Census tracts where racial minority populations
comprise 50 percent or more (simple majority) of the
total population in the Census tract, or where racial

| minority populations compiise less than 50 percent,
but greater than 25 percent, of the total population in
the Census tract, or where low-income populations
(income of less than $8,080 for a family of two)
comprise 25 percent or more of the total population
in the Census tract). [Text deleted.]

Any impacts to surrounding communities would
most likely result from toxic/hazardous air pollutants
and radiological emissions. Public and occupational
health impacts from normal operations show that air
emissions and releases are low and are within
regulatory limits. The analysis also shows that
cumulative effects of continuous operation over time
would result in low levels of exposure to workers and
the public, The public health impact analysis
conducted for all alternatives estimates that the
maximum additional cancer fatalities from accident-
free operational activities would occur at ORR from
either the blending of HEU to LEU as UNH for
commercial fuel or the blending of HEU to LEU as
metal. Under all blending alternatives, the maximum
radiation dose to the maximally exposed individual
of the public is 2.0 millirem (mrem) annuatly, and the
fatal cancer risk is 2.0x107 for 20 years for normal
operations. For postulated accidents, the maximum
latent cancer fatalities per accident to the maximally
exposed individual of the public ranges from
| 5.7x10" to 1.9x10°%; the total campaign risk (cancer
fatality probability for the total campaign) ranges
| from 1.4x10° to 1.7x107. The maximum latent
cancer fatalities per accident for the alternatives in
the population within 80 km (50 mi) ranges from
6.9x10°2 to 1.4; the total campaign risk ranges from
1.6x107* to 1.2x1073. The probability of the severe
accidents is about 10 per year and ranges from
about 10 to 10, Given the low probability of these
accidents, there would not be any disproportionate
risk of significant adverse impacts to particular
populations, including low-income and minority
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populations, from accidents. Except for SRS, the
analysis of the demographics data for the
communities surrounding the candidate sites
indicates that even if there were high and adverse
health risks to these communities, the impacts would
not appear to disproportionately affect minority or
low-income populations.

COMPARISON OF ALTERNATIVES

A comparison of the site-specific environmental
impacts of the surplus HEU disposition alternatives
is presented in this section. The combined impacts of
each alternative for the disposition of the 200 t of
surplus HEU inventory, which may involve multiple
technologies, sites, and end products, are
summarized. The annual operational impacts of each
of the blending technologies for various resources at
all candidate sites are fully described in Sections 4.3
and 4.4 of the HEU EIS.

For each alternative analyzed other than the no action
alternative, there are two potential processes for
blending to commercial fuel (UNH and UFg) and two
potential processes for blending to waste (UNH and
metal). The impacts and, in the case of blending to
waste, the processing rate of the respective processes
differ. In other words, the magnitude of expected
impacts and the time required to complete disposition
actions depend on the process selected,

Material couid be blended to waste at the two DOE
sites using UNH blending; however, at ORR either
UNH or metal blending could be used for blending to
waste. Similarly, material could be blended to
commercial fuel feed at the two commercial sites
using either UNH or UFg4 blending. To provide
conservatism in the site-specific analyses below,
where there is such a choice of applicable processes
at a site (that is, blending to waste at DOE’s ORR
£ Y-12 Plant] and blending to commercial fuel feed at
the commercial sites), the value given for each
resource area is based on whichever process produces
the greatest impact.

For blending to waste at DOE sites, the UNH process
would produce the greatest impact in all resource

] areas except three. The metal process would produce

the greatest impacts for liquid LLW generated, solid

| LLW generated, and solid LLW after treatment,

Therefore, the analyses below conservatively use the
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| metal impacts for these three resource areas and the
UNH impacts for all other resource areas at Y—12.

For blending to commercial fuel feed at the
commetcial sites, the UF¢ process would produce the
greatest impacts in all resource areas except three.
The UNH process would produce the greatest
impacts for liquid hazardous waste generated, solid
nonhazardous waste after treatment, and
transportation. The analyses below conservatively
nse the UNH impacts for these three resource areas,
and the UFg impacts for all other resource areas.

The analyses indicate that all four sites have the
capacity to process material with minimal impacts to
workers, the public, or the environment during
normal operations. For the two DOE sites, the
generation of waste based on an increased usage of
utilities represents small increases—Iless than 5
percent over current operations. For the two
commercial sites, the generation of waste based on an
increased usage of utilities represents increases of
over 20 percent, but both facilities have adequate
capacities to accommodate the increases since
neither site is currently operating at full capacity. The
NFS site would require a large increase in water
usage (166 percent) and fuel requirements (933
percent). [Text deleted.] Because the quantity of
water and fuel used in the past for similar operations
is comparable to that used for the proposed action
and in the analyses in the HEU EIS, it is anticipated
that the increase in these requirements can easily be
accommodated at NFS.

A comparison of the incremental environmental
impacts of the HEU disposition alternatives is
summarized in Tables §-2 and S-3. Table 5-2
compares the total campaign and maximum

incremental impacts for each resource and altemative
at each of the four alternative blending sites. Table
S—3 presents the summary comparison of total
campaign maximum incremental impacts for each
alternative. In addition, impacts associated with no
action are included for a baseline comparison.

Impacts shown in Tables S—2 and S§-3 are based on
the maximum impact for each resource at each site
(that is, the maximum electricity needed for either
UNH or UFg blending to fuel or UNH or metal
blending to waste) using a 10 t/yr processing rate for
commercial blending and a 2.1 or 3.1 t/yr processing
rate for blending to waste. These processing rates
(analyzed in the HEU EIS) were also used to
determine the duration of commercial blending for
each alternative. If two sites were used for
commercial blending, a total of 20 t would be
blended annually (10 t/yr at each site) and would take
4 years to blend 80 t of HEU, whereas, in the case of
4 sites, a total of 40 t/yr would be blended continuing
over a period of 2 years to blend 80 t. However, as
shown in Table S-1, DOE expects to make only 8t of
surplus HEU available for commercial use annually
due to material availability, market conditions, and
legislative requirements which would reduce the
annual processing rate for each site when multiple
sites are used. Therefore, because total campaign
impacts presented in Table S—2 use incremental
impacts estimated for each resource using the
processing rates analtyzed in this EIS, they represent
upper bound total campaign impacts. If surplus HEU
is made available at less than the combined capacity
of blending sites, it would take longer to blend the
surplus inventory to commercial fuel. In such a case,
total campaign impacts are anticipated to be roughly
the same, but would be realized at lower rates over a
longer period of time.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site

Alternative 1: No Action

Site Infrastructure Baseline Characteristics (No Action)

Site Y-12 SRS B&W NFS

| Electricity (MWh/yr) 420,500 659,000 64,700 21,800
Electric peak load (MWe) 62 130 143 35
Diesel/oil (1/yr) 0 28,400,000 470,000 36,000
Natural gas (m>/yr) 66,000,000 0 2,850,000 12,900
Coal (t/yr) 2,940 210,000 0 4]

| Steam generation (kg/hr) 99,000 85,400 1,460 6,260
Water usage (I/yr) 7.530,000,000  153,687,000,000 195,000,000 57,000,000

Note: MWh=megawatt hour; MWe=megawatt electric; l=liter; m*=cubic meter.
Source: Derived from tables in Section 4.2 of the EIS.

Estimated Ambient Concentrations of Criteria Pollutants From Existing Sources
at Each Candidate Site Boundary (No Action)

MoestStringent
Averaging  Regulations or
Time Guidelines Y-12 SRS B&W NEFS
Pollutant wgmd)  (em’) @ym®) @ymd) @egmd)
Carbon monoxide (CO) 8 hours 10,000° 5 22 4 1.97
1 hour 40,0002 11 171 [3.1 2.52
Lead (Pb) Calendar Quarter 1.52 0.05 00004 b b
Nitrogen dioxide (NO,) Annual 1007 3 5.7 3.5 0.62
Particulate matter (PM;p) Annual 50° 1 3 ¢.02 0.03
24 hours 1507 2 50.6 0.16 0.21
Sulfur dioxide (803) Annual 80° 2 145 0.34 0.02
24 hours 365* 32 196 2.28 0.15
3 hours 1,300% 80 323 11.8 0.35
Mandated by South Carolina,
Tennessee, and Virginia
Total suspended particulates (TSP) Annual 60° 14 126 0.03 0.034
I 24 hours 150° 2 479¢ 022 021
Gaseous fluorides (as HF) 1 month 0.8° 0.2 0.09 b, d 0.02
I 1 week 16 03 039 M <006
24 hours 29° <06 1.04 b.d 0.06
I 12 hours 3.7° <06 199 b 0.1
8 hours 250° 0.6 <299¢ b 0.11

] © Federal standard.
b No emissions from processes used at the site.
¢ State standard or guideline.
d No State standard.
© Based on maximum measured SRS ambient monitoring data for 1985.
[Text deleted.]
Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Pollutant concentrations shown for
Y~12 include other ORR operations; mo=cubic meler.
| Source: Derived from tables in Section 4.2 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative

and Candidate Site—Continued

Socioeconomic Parameters Baseline Characteristics (No Action)

Site ORR SRS B&W NFS
Employment 15273 19,208 1,846 325
Payroll (miltion $) 523 1,1492 80 13.2
Regional Economic Area
Employment
1995 462,900 243,800 321,400 253,800
2000 488,700 259,400 334,700 265,500
Unemployment (%)
1994 4.9 6.7 49 59
Per capita income
1993 (3) 18,200 17,800 18,000 16,800
2000 ($) 19,214 18,930 18,788 17,594
Region of Influence
Population
1995 519,300 477,600 219,900 322,600
2000 548,200 508,300 229,000 337.600
Housing units
1995 222,000 189,400 90,500 135,700
2000 234,400 201,600 94,300 141,900
[Text deleted.]
% Total payroll for 1992 is based on 1890 employee wage and 1992 total number of employees (SRS 1995a:4).
Source; Derived from tables in Section 4.2 of the EIS.
Potential Radiological Impacts to Workers and the Public Resulting
From Normal Operations Baseline Characteristics (No Action)
Receptor ORR SRS B&W NES
Natural background radiation dose (mrem/yr) 295 298 329 340
Average worker (mrem/yr) 4 179 10 50
Fatal cancer risk for 20 years 3.2x107 1.4x104 8.0x107 4.0x10™
Maximum worker exposure {mrem/yr) 2,000 3,000 3,300 470°
Maximally exposed member of public (mrem/yr) 20 0.32 5.0x107 3.3x102
Fatal cancer risk for 20 years 2.0x1073 3.2x10° 5.0x107 3.3x107
Total worker dose (person-rem/yr) 68 216 18 16.3
Number of fatal cancers for 20 years 0.54 1.7 0.14 0.13
Total population dose {person-rem/yr) 28 21.5 0.35 0.2
Number of fatal cancers for 20 years 0.28 0.22 3.5x10°2 2.0x1073

% Representative of ene-half year,

b Reptesentative of air and liquid media only; ar additional 1 mrem/yr may be incurred due to direct exposure.
Note: mrem=millirem; rem=roentgen equivalent man.

Source: Derived from tables in Section 4.2 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Potential Hazardous Chemical Impacts® to Workers and the Public Resulting
From Normal Operations Baseline Characteristics (No Action)

Receptor ORR SRS B&W NFS
Maximally Exposed Individual
Hazard index? 3.95x102  S5.16x10°  1L15x10°  9.55x107
Cancer risk® 0 1.31x107 1.68x10% 0
Onsite Worker
Hazard index? 0.154 1.16 407x107%  7.57x10°
Cancer risk® 0 1.94x10¢  394x10° 0O

“ Includes any background emissions that would be present at the site in the absence of site operations plus site emissions that exist
at the present time.

b Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for maximally exposed individual.

¢ Lifetime cancer risk=(emissions concentrations) x (0.286 [converts concentrations to doses]) x (slope factor),

4 Hazard index=sum of individual hazard quotienis (noncancer adverse health effects) for workers.

¢ Lifetime cancer risk=(emissions for 8-hr.) x (0.286 [converts concentrations to doses]) X (0.237 [fraction of year exposed]) x
(0.571 [fraction of lifetime waorking]) x (slope factor).

Source: Derived from tables in Section 4,2 of the EIS.

Baseline Characteristics for Annual Waste Generated (No Action)

Waste Category ORR SRS B&W NES

Low-Level

Liquid (m3) 2,576 0 50,005 18,900

Solid (m?) 8,030 14,100 620 3,000
Mixed Low-Level

Liquid (mg) 84,210 115 0 <l

Solid (m*) 960 18 14 <l
Hazardous

Liquid (m3) 32,640  Included in solid 55,115 <1

Solid {m?) 1,434 74 0 <1
Nonhazardous

Liquid (m3) 1,743,000 700,000 576,160 56,700

Solid (m3) 52,730 6,670 1,700 2,300

Note: m*=cubic meter
Source: Perived from tables in Section 4.2 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative

and Candidate Site—Continued

Alternative 2: No Commercial Use (0/100 Fuel/Waste Ratio)

Total Campaign® Site Infrastructure Incremental Impacts Using All Four Sites (200 ¢ to waste)

Characteristic Y-12 SRS B&W NES Total
Electricity (MWh) 119,000 119,000 119,000 119,000 476,000
| Diesel/oil (I) 1,352,000 2,024,000 8,004,000 8,004,000 19,384,000
Natural gas (m3) 471,000 gb 471,000 471,000 1,413,000
Coal (t) 8,640 8,640 ot o¢ 17,280
| _Steam (kg) \ 207,000 207,000 207,000 207,000 828,000

# Total campaign refers to the time reguired to complete blending disposition actions evaluated for Alternatives 2 through 5. Annual

values are presented in Section 2.2.2.

® Natural gas is not available at SRS; therefore, liquid petsoleum gas (approximately 671,000 1) would be substituted for a natural

gas requirement of 471,000 m’,

© Fuel oil is considered the primary fuel at B&W and NFS; therefore, blending facility coal requirements have been converiedto a
fuel oil energy equivalent. Fuel oil energy content is assumed to be 40,128 BTUs/], and the coal energy content is assumed to be

30.9 million BTUs/t.
Note: BTU=Bcitish thermal unit.
| Source: Derived from tables in Section 4.3 of the EIS.

Maximum Air Quality Incremental Impacts Using All Four Sites (200 t to waste)

Most Stringent
Averaging Regulation or
Time Guidelines Y-12 SRS B&W NFS
Pollutant @pgod) () (gm’)  pgm’)  @Egmd)
Carbon monoxide (CO) 8 hours 10,000* 115 0.07 522 0.6
| 1 hour 40,000* 53 0.14 16.96 0.77
Lead (Pb) Calendar Quarter 152 b b b b
Nitrogen dioxide (NO,) Annual 100? 1.33 0.01 0.1 0.02
Particulate matter (PM,y) Annual 50° c.03 <(.01 0.02 «<0.01
24 hours 1502 0.37 <0.01 0.16 0.02
Sulfur dioxide (SO,) Annual 80" 2.46 0.02 0.27 0.04
24 houss 3652 29.3 0.32 1.82 027
3 hours 1,300% 161 0.71 941 0.64
Mandated by South Carolina,
Tennessee, and Virginia
Total suspended particuiates (TSP)  Annual 60° 6.744 0.05 0.02 <0.01¢
24 hours 150° 80.16 0.884 0.16 0.02
Gaseous fluorides (as HF) 1 month 0.8° b b b,d b
I week 1.6° b b b.d b
24 hours 2.9 b b b.d b
12 hours 37° b b b.d b
8 hours 250° b b.d b.d b

| * Federal standard.
b No emissions from UNH and metal blending process.
¢ State standard or guideline.
¢ No State standard.

Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Pollutant concentrations shown for

Y-12 include other ORR operations.
]| Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacis for Each Alternative
and Candidate Site—Continued

Total Campaign Water Resources Incremental Impacts Using All Four Sites (200 t fo waste)

Resource Y-12 SRS B&W NFS Total
Water (million 1) 452 452 452 452 1,808
Wastewater (million 1)? 446 446 446 446 1,784

9 Includzs sanitary and nonhazardous, nonradioactive {other} liquid discharges after treatment.
| Source; Derived from tables in Section 4.3 of the EIS.

Maximum Socioeconomic Incremental Impacts Using All Four Sifes (200 t to waste)

Characteristic Y-12 SRS B&W NFS
Direct employment 125 125 125 125
Indirect employment 319 245 283 251
Total jobs 444 370 408 376
Unemployment rate change (percent) -0.09 -0.14 -0.12 -0.14

] Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Normal Operations Radiological Exposure Incremental Impacts Using All Four Sites
(200 t to waste)

Receptor Y-12 SRS B&W NES Total
Involved Workers
Total dose to involved workforce? 269 269 269 269 1,076
(person-rem)
Risk {cancer fatalities per campaign) 0.108 0.108 0.108 0.108 0.43
Maximally Exposed Individual (Public)
Dose to maximally exposed individual 0.928 595x107  4.52x10% 333 NAb
member of the public (mrem)
Risk (cancer fatality per campaign) 464x107  298x10%  226x10%  1.67x10°  NaP
Population Within 80 kmn
Dose to population within 80 km® 3.81 3.81 0.405 28.6 36.6
(person-remy)
Risk (cancer fatalities per campaign) 1.91x10%  191x10%  2.03x10%  143x1027  1.83x107

3 The involved workforce is 125 for UNH blending and 72 for metal blending.
b The dose and the latent cancer fatality for the maximally exposed individual cannot be totaled because they are based on
maximum exposure to an individual at each site using site-specific information.
¢ The population within 80 km (50 mi) in the year 2010 is 1,040,000 for Y-12; 710,600 for SRS; 730,000 for B&W, and 1,260,000
for NFS.
Note: NA=not applicable.
| Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Facility Accidents Incremental Impacts Using All Four Sites (200t to waste)®

Receptor Y-12 SRS B&W NES

Campaign accident frequency® 2.4x107 2.4x1073 2.4x1073 2.4x107
Noninvolved Workers®

Latent cancer fatalities per accident 0.4 8.7x10°2 0.94 8.4x1072

Risk (cancer fatalities per campaign) 9.4x10™ 2.1x10% 2.2x1073 2.0x10%
Maximally Exposed Individual (Public)

Latent cancer fatality per accident 5.0x10 3.1x10°® 5.7x10° 1.3x10

Risk (cancer fatality per campaign) 1.2x10°° 7.3x10° 1.4x10° 3.0x107
Population Within 80 km®

Latent cancer fatalities per accident 6.9x102 1.6x102 4.0x102 5.8x102

Risk (cancer fatalities per campaign) 1.6x10 3.8x107 9.5x10° 14x10™

8 The risk values for this alternative are based on the most conservative combination of the options within the altemnative {that is,
blending 50 t HEU to 0.9-percent LEU as UNH waste at each site).

b Values shown represent probability for the life of campaign and are calculated by multiplying annual frequency (10 by the total
number of years of operation.

€ The noninvolved workers are workers on site but not associated with operations of the blending and conversion facilities.
Involved workers, those that are near an accident, would likely be exposed 10 lethal doses of radiation, if such an accident were
to GCcur,

d The population within B0 km (50 mi) in the year 20101is 1,040,000 for Y-12; 710,000 for SRS; 730,000 for B&W; and 1,260,000
for NFS.

Source; Derived from tables in Section 4.3 of the EIS,

Maximum Chemical Exposure Incremental Impacts Using All Four Sites (200 t to waste)

Receptor Y-12 SRS B&W NFS

Maximally Exposed Individual (Public)

Hazard index® 1.92x107 2.13x10% 6.90x10°6 1.01x1072

Cancer risk? 2.66x10°1° 230x10716  7.43x10°18 1.08x10°14
Onsite Worker

Hazard index® 6.30x10° 5.65x107 2.34x107 3.21x1073

Cancer risk? 8.18x10°14 735x1014  3.06x1071¢ 4.19x10°14

[Text deleted.]

% Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for maximaily exposed individval.

b 1 ifetime cancer risk=(emissions concentrations) x (0.286 [converts concentrations to doses]) x (slope factor).

¢ Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for workers.

d 1 ifetime cancer risk=(emissions for 8-hr} x (0.286 [converts concentrations to doses]) x {0.237 [fraction of year exposed]) x
(0.571 [fraction of lifetime working]) x (slope factor).

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Waste Generation Incremental Impacts Using All Four Sites (200 £ to waste)

Waste Category® Y-12 SRS B&W NES Total
Low-Level
I Liquid (m®) 4,510 452 452 452 5,366
I Solid (m?) 8,780 1,640 1,640 1,640 13,700
Mixed Low-Level
Liquid (m®) 167 167 167 167 668
Solid (m?) 0 0 0 0 0
Hazardous
Liquid (m?) 262 262 262 262 1,048
Solid (m?) 0 0 0 0 0
Nonhazardous (Sanitary)
Liquid (m®) 428,000 428,000 428,000 428,000 1,712,000
Solid (m%) 19,500 19,500 19,500 19,500 78,000
Norhazardous (Other)
Liquid (m?) 18,200 18,200 18,200 18,200 72,800
Solid (m?) 0 0 0 0 0
| Solid Low-Level (m°)° 5,810 881 881 881 8,453
Solid Nonhazardous (m3)P 14,100 14,100 14,100 14,100 56,400
| _LEU Low-Level (m°)° 9,320 9,730 9,730 9,730 39,010

 Waste volumes are based on the blending process which produces the highest volume for each category.
® Process waste after treatment.

® End product waste as a result of blending. Includes irradiated fuel that is currently in the surplus HEU inventory (quantity is
classified), which potentially could be disposed of as high-level waste,

Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Transportation Risk Incremental Impacts Using All Four Sites (200 ¢ to waste)

Receptor Y-12 SRS B&'W NES Total

Accident-Free Operations '

Fatalities to the public from radiological effects 0.13 0.15 0.15 0.14 0.58

Fatalities to the crew from radiological effects 0.11 0.11 0.11 0.11 0.44

Fatalities to the public from nonradiological effects 1.1x102  1.5x102  1.7x107 12x102  5.5x10%2
Accidents

Fatalities to the public from radiological effects® 43x107  4.8x10° 5.0x10° 4.8x10°  1.88x10°2

Fatalities to the public from nonradiological effects 0.4 048 0.5 0.45 1.83

Fatalities to the crew from nonradiological effects 0.11 0.14 0.14 0.12 0.51
Total Fatalities 0.77 0.9 0.93 0.84 3.43

4 The transportation crew and the public are considered as one population for the purposes of radiological accidents,
| Source: Derived from tables in Appendix G of the EIS,
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Table S—2. Sumnmary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Alternative 3: Limited Commercial Use
(25/75 Fuel/Waste Ratio)

Total Campaign® Site Infrastructure Incremental Impacts Using All Four Sites
(50 t to fuel and 150 t to waste)

Characteristic Y-12 SRS B&W NFS Total

Electricity (MWh) 89,000 89,000 152,000 152,000 482,000

|  Diesel/oil () 1,017,000 1,522,000  7211,000 7,211,000 16,961,000
Natural gas (m°) 354,000 ob 406,000 406,000 1,166,000
Coal (t) 6,480 6,480 0° 0° 12,960

[ Steam (kg) 155,400 155,400 177,100 177,100 665,000

% Total campaign refers to the time required to complete blending disposition actions evaluated for Aliernatives 2 through 5. Annual
values are presented in Section 2.2.2.

Y Natural gas is not available at SRS; therefore, liquid petrolenm gas (approximately 504,000 1) would be substituted for 4 natural
gas requirement of 354,000 m’.

© Fuel oil is considered the primary fuel at B&W and NFS; therefore, blending facility coal requirements have been converted to 2
fue) oil energy equivalent. Fuel oil energy content is assumed to be 40,128 BTUs/l, and the coal energy content is assumed to be
30.9 million BTUs/t. A coal requirement of 7,845 t equals 6,040,000 1 of fuel oil.

Source: Derived from tables in Section 4.3 of the EIS.

Maximumn Air Quality Incremental Impacts Using All Four Sites
(50 t to fuel and 150 t to waste)

Most Stringent
Averaging Regulation or
Tite Guidelines Y-12 SRS B&W NES
Pollutant gmy)  (pgmY)  @gmd) (@gmd) (g/md)
Carbon monoxide (CO) 8 hours 10,000% 11.5 0.07 543 0.62
| 1 hour 40,0007 53 0.14 17.63 0.8
Lead (Pb) Calendar Quarter 1.5% b b b b
Nitrogen dioxide (NO,) Annual 1007 1.33 0.01 0.14 0.03
Particulate matter (PM,o) Annual 50° 0.03 <0.01 0.03 <0.01
24 hours 150% 0.37 <(.01 0.19 0.03
Sulfur dioxide (SO,) Annual 80* 2.46 0.02 04 0.05
24 hours 3657 293 0.32 2.4 0.4
3 hours 1,3007 161 0.7 14.11 0.96
Mandated by South Carolina,
Tennessee, and Virginia
Total suspended particulates ~ Annual 60° 6748 005 003 <0019
(TSP) ' 24 hours 150° 80.16 0.88¢ 0.19 0.03
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Table S~2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Air Quality Incremental Impacts Using All Four Sites
(50 t to fuel and 150 t to waste)—Continued

Most Stringent
Averaging Regulation or
Time Guidelines Y-12 SRS B&W NFS
Pollutant egmd)  gm’) @ymd) @pm®)  (ugmd)
Gaseous fvorides (as HF) 1 month 0.8° b b trace®®  trace®
1 week 1.6° b b trace®®  trace®
24 hours 2.9° b b trace®  trace®
12 hours 3.7° b b trace®®  trace®
8 hours 250° b b d trace®®  trace®

| ° Pederal standard.

| b No lead emissions from any of the bleading processes and no gasecus fluoride emissions from UNH and metal blending
processes.

¢ State standard or guideline,
4 No State standard.

© Hydrofluorination is anticipated to be a closed system with a scrubber filter exhaust system. Therefore, emission of £ASCOUS
fluorides is estimated to be a trace amount.

Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate site. Pollutant concentrations shown for
Y-12 include other ORR operations.

| Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Water Resources Incremental Impacts Using All Four Sites (50 ¢ to fuel and 150 t to waste)

Resource Y-12 SRS B&W NES Total
Water (million 1) 340 340 390 390 1,460
Wastewater (million 1)2 336 336 384 384 1,440

8 Includes sanitary and nonhazardous, nonradioactive (other) liquid discharges after treatment.
[ Source: Derived from tables in Section 4.3 of the EIS.

Maximum Sociceconomic Incremental Impacts Using All Four Sites (50 t to fuel and 150 ¢ to waste)

Characteristic Y-12 SRS B&W NFS
Direct employment 125 125 126 126
Indirect employment 319 245 285 253
Total jobs 444 370 411 379
Unemployment rate change (percent) -0.09 -0.14 -0.12 -0.14

| Source: Derived from tables in Section 4.3 of the EIS.
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Summary

Table §-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Nermal Operations Radiological Exposure Incremental Impacts Using All Four Sites
(50 t to fuel and 150 t to waste)

Receptor Y-12 SRS B&W NES Total
Involved Workers
Total dose to involved workforce® 202 202 238 238 880
(person-rem)
Risk {cancer fatalities per campaign) 8.08x102  808x102  9.52x102  9.52x107 0352

Maximally Exposed Individual {Public)

Dose to maximally exposed individual ~ 0.698 448x107  427x10% 3.3 NAD
member of thé public (mrem)
Risk {cancer fatality per campaign) 3.49x107  2.24x10%  2.14x10%  1.57x10% NaP
Population Within 80 km
Dose to population within 80 km® 2.86 2.86 0.384 27.2 33.3
(person-rem)
Risk {cancer fatalities per campaign) L43x10%  1.43x10°  192x10%  136x102  1.67x107

8 The involved workforce is 125 for UNH blending, 126 for UF blending, and 72 for metal blending.

b The dose and the latent cancer fatality for the maximally exposed individual cannot be totaled since they are based on maximum
exposure to an individual at each site using site-specific information.

¢ The population within 80 km (50 mi) in the year 20101s 1,040,000 for Y—12; 710,000 for SRS; 730,000 for B&W; and 1,260,000
for NFS.

Note: NA=not applicable.

Source: Derived from tables in Section 4.3 of the EIS,

Maximum Facility Accidents Incremental Impacts Using All Four Sites (50t to Suel and 150 to waste)”

Receptor Y-12 SRS B&W NES

Campaign accident frequency® 1.8x107 1.8x10°3 1.8x107 1.8x10°
Noninvolved Workers®

Latent cancer fatalities per accident 04 8.7x102 30 25

Risk (cancer fatalities per campaign) 7.1x10°4 1.6x10% 9.2x1073 7.8x10°
Maximally Exposed Individual (Public)

Latent cancer fatality per accident 5.0x107* 3.1x10°% 1.9x102 3.0x10°3

Risk (cancer fatality per campaign) 8.9x10”7 5.5x10° 5.8x10°® 9.9x107
Population Within 80 km?

Latent cancer fatalities per accident 6.9x102 1.6x102 1 1.4

Risk (cancer fatalities per campaign) 1.2x107 2.9x10°% 3.2x107* 4.6x10"

® The risk values for this altemative are based on the most conservative combination of the options within the alternative {that is,
blending 25 t HEU to 4-percent LEU as UFg fuel and 37.5 t HEU to 0.9-percent LEU as UNH waste at B&W and NFS, and 37.5 1
HEU to 0.9-percent LEU as UNH waste at Y-12 and SRS).

b Values shown represent probability for the life of campaign and are calculated by multiplying annual frequency (10} by the total
number of years of operation.

¢ The noninvolved workers are workers on site but not associated with operations of the blending and conversion facilities,
Involved workers, those that are near an accident, would likely be exposed to lethal doses of radiation, if such an accident were
to occurn

¢ The population within 80 km (50 mi) in the year 2010 is 1,040,000 for Y=12; 710,000 for SRS; 730,000 for B&W, and 1,260,000
for NFS.

Source: Derived from tables in Section 4.3 of the EIS.
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Enriched Uranium Final EIS

Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Chemical Exposure Incremental Impacts Using All Four Sites
(50 t to fuel and 150 t to waste)

] Receptor Y-12 SRS B&W NFS

| Maximally Exposed Individual (Public)

|  Hazard index® 1.92x10°3 2.13x10°4 6.90x10° 1.01x102

|  Cancerrisk® 1.22x10°%5 136x101%  439x10%  6.40x10°15
Onsite Worker

|  Hazard index® 6.30x1073 5.65x10°  2.34x103 3.21x10°

| _ Cancer risk? 4.83x10714 434x10%  181x10M 2.48x1071¢

[ [Textdeleted]

# Hazard index=sum of individual hazard quotients {noncancer adverse health effects) for maximally exposed individual,
| % Lifetime cancer risk=(emissions concentrations) x {0.286 [converts concentrations to doses)) x {slope factor).
¢ Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for workers.

| 4 Lifetime cancer risk=(emissions for 8-hr) x (0.286 [converts concentrations to doses]} x {0.237 [fraction of year exposed]) x
(G.571 [fraction of lifetime working]) x (slope factor).
| Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Waste Generation Incremental Impacts Using All Four Sites
(50 t to fuel and 150 £ to waste)

I Waste Category® Y-12 SRS B&W NFS Total
Low-Level
[ Liquid (m) 3,390 369 463 463 4,685
]  Solid m% 6,600 1,330 1,600 1,600 11,130
Mixed Low-Level
Liquid (m®) 125 125 523 523 1,296
Solid {m3) 0 4} 0 0 0
Hazardous
Liquid (m3) 197 197 417 417 1,228
Solid (m>) 0 0 0 0 0
Nonhazardoeus (Sanitary)
Liquid (m®) 322,000 322,000 367,000 367,000 1,378,000
Solid (m%) 14,700 14,700 16,700 16,700 62,800
Nonhazardous (Other)
Liquid (m3) 13,700 13,700 16,500 16,500 60,400
Solid (m?) 0 0 3 3 6
|  Solid Low-Level (m*)® 4,370 662 885 885 6,802
Solid Nonhazardous (m3)P 10,600 10,600 12,100 12,100 45,400
| _LEU Low-Level (m>)° 7,380 7,320 7,320 7,320 29,340

? Waste volumes are based on the blending process that produces the highest velume for each category.
b Process waste after treatment.

¢ End product waste as a result of biending. Includes irradiated fuel that is currently in the surplus inventory {quantity is classified),
which potentially could be disposed of as high-level waste.

Scurce: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative

and Candidate Site—Continued

Total Campaign Transportation Risk Incremental Impacts Using All Four Sites
(50 ¢ to fuel and 150 t to waste)

Receptor Y-12 SRS B&W NES Total
Accident-Free Operations
] Fatalities to the public from radiological effects 0.1 0.11 0.14 0.13 0.48
] Fatalities to the crew from radiological effects 0.08 0.08 0.1 0.1 0.36
[  Fatalities to the public from nonradiological effects 82x10%  LiIxi0?  16x10%  LIx102  4.6x107
Accidents
Fatalities to the public from radiological effects® 32x103  3.6x10%  47x10°  45x107  16x107
Fatalities to the public from nonradiological effects 0.3 0.36 0.46 0.42 1.54
Fatalities to the crew from nonradiological effects 0.09 0.1 0.13 0.12 043
Total Fatalities 0.58 0.67 {0.85 0.78 2.89

2 The transportation crew and the public are considered as one population for the purposes of radiclogical accidents.

] Source: Berived from tables in Appendix G of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Alternative 4: Substantial Commercial Use
(65/35 Fuel/Waste Ratio)

Variation a) Two Department of Energy Sites

Total Campaign® Site Infrastructure Incremental Impacts Using Two Department of Energy Sites
(130 £ to fuel and 70t to waste)

Characferistic Y-12 SRS Total
Electricity (MWh) 109,000 109,000 218,000
|  Dieselfoil (1) 1,318,000 1,947,000 3,265,000
Natural gas (m?) 441,000 o° 441,000
Coal (1) 8,410 8,410 16,820
| Steam (kg) 201,600 201,600 403,200

# Total campaign refers to the time required to complete blending disposition actions evaluated for Alternatives 2 through 5. Annual
values are presented in Section 2.2.2.
b Natural gas is not available at SRS; therefore, liquid petroleum gas (approximately 628,000 1) would be substituted for a natural
gas requirement of 441,000 m>,
| Source: Derived from tables in Section 4.3 of the EIS,

Maximum Air Quality Incremental Impacts Using Two Department of Energy Sites
(130 t to fuel and 70 t to waste)

Most Stringent
Averaging Repulation or
Time Guidelines Y-12 SRS
Pollutant (1g/m?) (ugm®)  (ug/m)
Carbon monoxide (CO) 8 hours 10,600* 115 0.07
] 1 hour 40,000? 53 0.14
Lead (Pb) Calendar Quarter 1.5° b b
Nitrogen dioxide (NO,) Annual 100* 1.33 0.01
Particulate matter (PM,q) Annual 50? 0.03 <0.01
24 hours 1507 0.37 <0.01
Sulfur dioxide {(SO,) Annual 80° 2.46 0.02
24 hours 365% 293 032
3 hours 1,300° 161 0.71
Mandated by Scuth Carolina
and Tennessee
Total suspended particulates (TSP) Annual 60° 6.74¢ 0.05
24 hours 150° 80.16 0.88¢
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Table $-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Mazximum Air Quality Incremental Impacts Using Two Department of Energy Sites
(130 ¢ to fuel and 70 t to waste)—Continued

Most Stringent
Averaging Regulation or
Time Guidelines Y-12 SRS
Pollutant (Lg/m®) (ngm®  (pg/md)

Gaseous fluorides (as HF) 1 month 0.8° b b

1 week 1.6° b b

24 hours 2.9 b b

12 hours 3.7 b b

8 hours 250° b b.d

] ? Federal standard.
b No emissions from UNH and metal blending processes.
€ State standard or guideline.
4 No State standard.
Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Poliutant concentrations shown for
Y-12 include other ORR operations.
| Source: Derived from tables in Section 4.3 of the EIS.

Total Water Resources Incremental Impacts Using Two Department of Energy Sites
(130 ¢ to fuel and 70 ¢ to waste)

Resource Y-12 SRS Total
| Water (million 1) 441 441 882
| _Wastewater (million 1)* 433 433 866

2 Includes sanitary and nonhazardous, nonradioactive (other) liquid discharges after treatment.
| Source:Derived from tables in Section 4.3 of the EIS.

Maximum Socioeconomic Incremental Impacts Using Two Department of Energy Sites
(130 ¢t to fuel and 70 t to waste)

Characteristic Y-12 SRS
Direct employment 125 125
Indirect employment 319 245
Total jobs 444 370
Unemployment rate change (percent) -0.09 -0.14

| Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continned

Total Campaign Normal Operations Radiological Exposure Incremental Impacts Using Two
Department of Energy Sites (130 t to fuel and 70 t to waste)

Receptor Y-12 SRS Total

Involved Workers

Total dose to involved workforce® (person-rem) 262 262 524

Risk {cancer fatalities per campaign) 0.105 0.105 0.21
Maximally Exposed Individual (Public)

Dose to maximally exposed individuval 0.903 5,80x102 NAP

member of the public (mrem)

Risk {cancer fatality per campaign) 4.53x107 2.90x10°8 NAb
Population Within 80 km

Dose to population within 80 km® (person-rem) 3.71 3.71 742

Risk {cancer fatalities per campaign) 1.86x1072 1.86x107 3.71x10°

? The involved workforce is 125 for UNH blending and 72 for metal blending.
® The dose and the latent cancer fatality for the maximally exposed individual cannot be totaled because they are based on
maximum exposure to an individual at each site using site-specific information.

€ The population within 80 km (50 mi} in the year 2010 is 1,040,000 for Y-12 and 710,000 for SRS.
Note: NA=not applicable.
| Source: Derived from tables in Section 4.3 of the EIS.

Maximum Facility Accidents Incremental Impacts Using Two Department of Energy Sites
(130 ¢ to fuel and 70 to waste)®

Receptor Y-12 SRS
Campaign accident frequency® 1.7x10° 1.7x1073
Noninvolved Workers®
| Latent cancer fatalities per accident 0.4 8.7x10%
l Risk (cancer fatalities per campaign) 7.5x10% 1.7x10
Maximally Exposed Individual (Public)
| Latent cancer fatality per accident 5.0x10" 3.1x10°6
| Risk {cancer fatality per campaign) 9.5x1077 5.8x107
Population Within 80 km?
| Latent cancer fatalities per accident 6.9x102 1.6x10°2
| Risk (cancer fatalities per campaign) 1.3x10% 3.1x10°°

# The risk values for this alternative are based on the most conservative combination of the options within the alternative (that is,
blending 65 t HEU 1o 4-percent as LEU as UNH fuel and 35 t HEU to 0.9-percent LEU as UNH waste at each site).

b values shown represent probability for the life of campaign and are calculated by multiplying annual frequency (1 o by the total
number of years of operation.

¢ The noninvolved workers are workers on site but not associated with operations of the blending and conversion facilities,
Involved workers, those that are near an accident, would likely be exposed to lethal doses of radiation, if such an accident wera
to eccur.

¢ The population within 80 km (50 mi) in the year 2010 is 1,040,000 for Y—12 and 710,000 for SRS.

| Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Chemical Exposure Incremental Impacts Using Two Department of Energy Sites
(130 t to fuel and 70 t to waste)

Receptor Y-12 SRS

Maximally Exposed Individual (Public)

Hazard index? 3.84x107 4.26x10™

Cancer riskP 4.01x10° 4.47x10°10
Onsite Worker

Hazard index® 1.26x10°2 1.13x102

Cancer risk? 1.60x10°13 143x10"°

[Text deleted.]

4 Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for maximally exposed individual.

b | ifetime cancer risk=(emissions concentrations) x (0.286 Jconverts concentrations to doses]) x (slope factor).

® Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for workers.

4 Lifetime cancer risk=(emissions for 8-hr x (0.286 [converts corcentrations to doses]) x (0.237 [fraction of year exposed]) x
(0.571 [fraction of lifetime working]) x (slope factor).

Source: Derived from tables in Section 4.3 of the EIS.

Maximum Waste Generation Incremental Impacts Using Two Department of Energy Sites
(130 t to fuel and 70 t to wasie)

Waste Category® Y-12 SRS Total

Low-Level

Liquid (m%) 3,310 460 3,770

Solid (m?) 6,650 1,650 8,300
Mixed Low-Level

Liquid (m°) 416 416 832

Solid (m3) 0 0 0
Hazardous

Liquid (m?) 756 756 1,512

Solid (m°) 0 0 0
Nonhazardous (Sanitary)

Liquid (m>) 418,000 418,000 836,000

Solid (m°) 19,000 19,000 38,000
Nonhazardous (Other)

Liquid (m?) 17,700 17,700 35,400

Solid (m°) 0 0 0
Solid Low-Level (m>)° 4,380 917 5,297
Solid Nonhazardous (m?)® 13,700 13,700 27,400
LEU Low-Level (m)° 6,890 6,830 13,720

® Waste volumes are based on the blending process that produces the highest volume for each category.
b Process waste after treatment.

¢ End product waste as a result of blending. Includes HEU irradiated fuel that is cusrently in the surplus inventory (quantfity is
identified), which potentially could be disposed of as high-level waste.

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Transportation Risk Incremental Impacts Using Two Department of Energy Sites
(130 t to fuel and 70 £ to waste)

Receptor Y-12 SRS Total
Accident-Free Operations
Fatalities to the public from radiological effects 0.15 0.18 0.33
Fatalities to the crew from radiological effects 0.11 0.12 0.23
Fatalities to the public from nonradiological effects 1.4x102 1.7x102 3.1x10%
Accidents
Fatalities to the public from radiological effects® 5.2x103 5.8x107 1.1x10%
| Fatalities to the public from nonradiological effects 0.48 0.56 1.04
| Fatalities to the crew from nonradiological effects 0.14 0.16 03
| Total Fatalities 0.9 1.04 1.94

@ The transportation crew and the public are considered as one population for the purposes of radielogical accidents.
| Source: Derived from tables in Appendix G of the EIS.

Variation b) Two Commercial Sites

Total Campaign Site Infrastructure Incremental Impacts Using Two Commercial Sites
(130 ¢ to fuel and 70 £ te waste)

Characteristic B&W NFS Total

Electricity (MWh) 246,000 246,000 492,000

| Dieseloil () 8,713,000 8,713,000 17,426,000
Natural gas (m3) 468,000 468,000 936,000
Coal (t) 0? o* 0

| _Steam (kg) 201,600 201,600 403,200

3 Fuel oil is considered the primary fuel at B&W and NFS; therefore, blending facility coal requirements have been converted to a
fuel oil energy equivalent. Fuel oil energy content is assumed to be 40,128 BTUs/l, and the coal energy content is assuraed to be
30.9 million BTUs/t. A coal requirement of 9,590 t equals 7,400,000 1 of fuel oil.

Source: Derived from tables in Section 4.3 of the EIS.

Maximum Air Quality Incremental Impacts Using Two Commercial Sites
(130 ¢ to fuel and 70 t to waste)

Most Stringent
Averaging Regulation or
Time Guidelines B&W NFS
Pollutant (ugfm’) (ug/m®)  (ug/m’)
Carbon monoxide (CQO) g hours 10,000 543 0.62
1 hour 40,0007 17.63 0.8
Lead (Pb) Calendar Quarter 1.5% b b
Nitrogen dioxide (NOy) Annual 100* 0.14 0.03
Particulate matter (PM,q) Annual 508 0.03 <0.01
24 hours 150° 0.19 0.03
Sulfur dioxide (SOy) Annual 80" 0.4 0.05
24 hours 365% 274 0.4
3 hours 1,3007 14.11 0.96
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Table $-2. Summary Comparison of Maximum Incremental Impacts for Eack Alternative
and Candidate Site—Continued

Maximum Air Quality Incremental Impacts Using Two Commercial Sites
(130 ¢ to fuel and 70 t to waste)}—Continued

Most Stringent
Averaging Regulation or
Time Guidelines B&W NES
Pollutant (ng/m®) (hg/m®)  (pg/m®)
Mandated by Tennessee
and Virginia
| Totat suspended particulates (TSP) Annual 60° 0.03 <0.019
24 hours 150° 0.19 0.03
Gaseous fluorides (as HF) 1 month 1.2¢ trace™ € trace®
1 week 1.6° wace™ ® trace®
24 hours 2.9¢ traced © trace®
12 hours 3.7° trace® © trace®
8 hours 250° trace-© trace®

| * Federal standard
b No emissions from UFg and UNH blending processes.
¢ State standard or guideline.
4 No State standard.
¢ Hydrofuorination is anticipated to be closed with scrubber filter exhaust system. Therefore, emission of gaseous fluorides is
estimated to be a trace amount.
Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites.
|  Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Water Resources Incremental Impacts Using Two Commercial Sites
(130t to fuel and 70 ¢ to waste)

Resource B&W NES Total
Water (million 1) 447 447 894
| Wastewater (million 2 435 435 870

? Includes sanitary and nonhazardous, nonradioactive (other) liquid discharges after treatment.
| Source: Derived from tables in Section 4.3 of the EIS.

Maximum Socioeconomic Incremental Impacts Using Two Commercial Sites (130 ¢t to fuel and 70 t fo waste)

Characteristic B&W NFS
Direct employment 126 126
Indirect employment 285 253
Total jobs 411 379
Unemployment rate change (percent) -0.12 -0.14

| Scurce: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Irnpacts for Each Alternative
and Candidate Site—Continued

Total Campaign Normal Operations Radiological Exposure Incremental Impacts Using Two Commercial
Sites (130 ¢ to fuel and 70 1 to waste)

Receptor B&W NFS Total

Involved Workers

Total dose to involved workforce? (person-rem) 283 283 566

Risk {cancer fatalities per campaign) 0.113 0.113 0.226
Maximally Exposed Individual (Public)

Dose to maximally exposed individual member 5.45x102 396 NAP

of the public (mrem)

Risk (cancer fatality per campaign) 2.73x10°8 1.98x10 NAb
Population Within 80 km

Dose to population within 80 km® (person-rem) 0.492 35 355

Risk (cancer fatalities per campaign) 2.46x10°4 1.75x102 1.78x10

2 The involved workforce is 125 for UNH blending and 126 for UFg blending.

b The dose and the latent cancer fatality for the maximally exposed individual cannot be totaled because they are based on
maximum exposure to an individual at each site using site-specific information.

¢ The population within 80 km (50 mi) in the year 2010 is 730,000 for B&W and 1,260,000 for NFS.
Source: Derived from tables in Section 4.3 of the EIS.

Maximum Facility Accidents Incremental Impacts Using Two Commercial Sites
(130 ¢ to fuel and 70 to waste)®

Receptor B&W NFES

Campaign accident frcquencyb 1.7x1073 1.7x1072
Noninvolved Workers®

Latent cancer fatalities per accident 30 2.5

Risk (cancer fatalities per campaign) 2.1x102 1.8x10°
Maximally Exposed Individuail (Public)

Latent cancer fatality per accident 1.9x102 3.0x1073

Risk (cancer fatality per campaign) 1.3x10°3 2.2x10°6
Population Within 80 kmt

Latent cancer fatalities per acctdent 1 14

Risk {cancer fatalities per campaign) 72510 1.0x10°

 The risk values for this alternative are based on the most conservative combination of the options within the alternative (that is,
blending 65 t HEU to 4-percent LEU as UFg fuel and 35 t HEU to 0.9-percent LELI as UNH waste at each site).

b Values shown represent probability for the life of campaign and are calculated by multiplying annual frequency (10'4) by the total
number of years of operation.

¢ The noninvelved workers are workers onsite but not asseciated with operations of the blending and conversion facilities, Involved
waorkers, those that are near an accident, would likely be exposed to lethal doses of radiation, if such an accident were to cceur.

4 The population withir 80 km (50 mi} in the year 2010 is 730,000 for B&W and 1,260,000 for NES.
Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Muaximum Chemical Exposure Incremental Impacts Using Two Commercial Sites
(130t to fuel and 70 t to waste)

Receptor B&W NFS

Maximally Exposed Individual (Public}

Hazard index® 1.38x107 2.02x10°2

Cancer risk? 1.45x10°17 2.11x10°14
Onsite Worker

Hazard index® 4.68x10°3 6.42x1073

Cancer riskd 597x10°14 8.18x10°14

[Text deleted.]

Hazard index=sum of individual hazard quotients {noncancer adverse health effects) for maximally exposed individual,

b | ifetime cancer risk=(emissions concentrations) x (0.286 [converts concentrations to doses]) x (slope factor).

€ Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for workers.

4 1ifetime cancer risk=(emissions for 8-hr) x (0.286 [converts concentrations to doses]) x (0.237 [fraction of year exposed])} x
(0.571 {fraction of lifetime working]) x (slope factor).

Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Waste Generation Incremental Impacts Using Two Commercial Sites
(130 t fo fuel and 70 t to waste)

Waste Category® B&W NES Total

Low-Level

Liguid (m?) 636 636 1,272

Solid (m?) 2,100 2,100 4,200
Mixed Low-Level

Liquid (m%) 1,150 1,150 2,300

Solid (m?) 0 0 0
Hazardous

Liguid (m®) 756 756 1,512

Solid (m%) 0 0 0
Nonhazardous (Sanitary)

Liquid (m®) 418,000 418,000 836,000

Solid (m>) 19,000 19,000 38,000
Nonhazardous (Other)

Liquid (m°) 20,300 20,300 40,600

Solid (m?) 7 7 14
Solid Low-Level (m®)® 1,200 1,200 2,400
Solid Nonhazardous (m3)? 13,700 13,700 27,400
LEU Low-Level (m®)° 6,830 6,830 13,660

® Waste volumes are based on the blending process that produces the highest volume for each category.
b Process waste after treatment.

¢ End product waste as a result of blending. Includes iradiated fuel that is currently in the surplus HEU inventory (quantity is
classified), which potentially could be disposed of as high-level waste.

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impuacts for Each Alternative
and Candidate Site—Continued

Total Campaign Transportation Risk Incremental Impacts Using Two Commercial Sites
(130 t to fuel and 70 t to waste)

Receptor B&W NFS Total
Accident-Free Operations
Fatalities to the public from radiological effects 0.18 Q.16 0.34
| Fatalities to the crew from radiological effects 0.12 0.12 0.24
Fatalities to the public from nonradiological effects 1.9x102 1.5x10° 3.4x102
Accidents
| Fatalities to the public from radiological effects® 6.0x102 5.6x10 1.16x10%
| Fatalities to the public from nonradiological effects 0.57 0.53 L1
] Fatalities to the crew from nonradiological effects 0.16 0.15 0.31
Total Fatalities 1.06 0.98 2,04

3 The transportation crew and the public are considered as one population for the purposes of radiological accidents.
| Source: Derived from tables in Appendix G of the EIS.

Variation c) All Four Sites

Total Campaign® Site Infrastructure Incremental Impacts Using All Four Sites
(130 ¢ to fuel and 70 t to waste)

Characteristic Y-12 SRS B&W NFS Total
| Electricity MWh) 54,700 54,700 124,000 124,000 357,400
| Diesel/oil (B} 659,000 973,000 4,364,000 4,364,000 10,360,000
Natural gas (m3) 220,000 ob 234,000 234,000 688,000
Coal (t) 4,210 4,210 o° 0° 8,420
| _Steam (kg) 100,800 100,800 100,800 100,800 403,200

2 Total campaign refers to the time required to complete blending disposition actions evaluated for Alternatives 2 through 5. Annual
values are presented in Section 2.2.2.

b Naturat gas is not available at SRS; therefore liquid petroleum gas (approximately 313,000 1) would be substituted for a natural
gas requirement of 220,000 m>,

¢ Fuel oil is considered the primary fuel at B&W and NFS; iherefore, blending facility coal requirements have been converted to a
fuel oil energy equivalent. Fuel oil energy content is assumed to be 40,128 BTUs/], and the coal energy content is assumed to be
30.9 million BTUs/t. A cozl requirement of 4,800 t equals 3,700,000 1 of fuel oil.

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Air Quality Incremental Impacts Using All Four Sites
(130 t to fuel and 70 ¢ to waste}

Most Stringent
Averaging Regulation or
Time Guidelines Y-12 SRS B&W NFS
Pollutant (ug/m®) (ug/m®) (ug/m®) (g/m’) (ug/m?*)
Carbon monoxide (CO) 8 hours 10,0007 11.5 0.07 543 0.62
1 hour 40,0007 53 0.14 17.63 0.8
Lead (Pb) Calendar Quarter 1.5% b b b b
Nitrogen dioxide (NO;) Annual 1008 1.33 0.01 0.14 0.03
Particulate matter (PM, ) Annual 502 003 <001 003 <0.01
24 hours 150° 037 <001 0.19 0.03
Sulfur dioxide (SO,) Annual 807 2.46 0.02 0.4 0.05
24 hours 3652 29.3 0.32 2714 04
3 hours 1,300% 161 071 1411 096
Mandated by South Carolina,
Tennessee, and Virginia
Total suspended particulates (TSP) Annual 60° 6744 005 003 <po1d
24 hours 150° go.16  08% 019 003
Gaseous fluorides (as HF) 1 month 0.8° b b trace®® trace®
1 week 1.6° b ®  yraced® trace®
24 hours 2.9¢ b b trace® trace®
12 hours 3.7¢ b P trace®® trace®
8 hours 250¢ b bd  graced® trace®

9 Federal standard.

® No lead emissions from any of the blending processes and no gaseous fluorides from UNH and metal blending processes.
¢ State standard or guideline.

4 No State standard.

¢ Hydrofiuorination is anticipated 10 be a closed system with scrubber filter exhaust system, Therefare, emission of gaseous
fluorides is estimated to be a trace amount,
Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Pollutant concentrations shown for
Y--12 include other ORR. operations.
Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Water Resources Incremental Impacts Using All Four Sites (130t to fuel and 70 & to waste)

Resource Y-12 SRS B&W NFS Total
Water (million I} 220 220 224 224 888
Wastewater (million 1) 216 216 218 218 868

2 Includes sanitary and nonhazardous, nonradipactive (other) liquid discharges after treatment.
Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Socioeconomic Incremental Impacts Using All Four Sites (130t to fuel and 70 t to waste)

Characteristic Y-12 SRS B&W NFES
Direct employment 125 125 126 126
Indirect employment 319 245 285 253
Total jobs 444 370 411 379
Unemployment rate change (percent) -0.09 -0.14 -0.12 -0.14

I Source; Derived from tables in Section 4.3 of the EIS.

Total Campaign Nermal Operations Radiological Exposure Incremental Impacts for All Four Sites
{130 ¢ to fuel and 70 t to waste)

Receptor Y-12 SRS B&W NFS Total
Involved Workers
Total dose to involved workforce® (person-rem) 131 131 141 141 544
Risk (cancer fatalities per campaign) 524x102 524x107 5.65x102 5.65x10% 0218

Maximally Exposed Individual (Public)
Dose to maximally exposed individual member of 0.452 2.90x102 2.73x102 1.98 NAb

the public (mrem}
Risk {cancer fatality per campaign) 226x107  1.45x10% 1.37x10% 9.94x107NAP
Population Within 80 km
Dose to population within 80 km® (person-rem) 1.86 1.86 0.246 17.5 21.5
Risk (cancer fatalities per campaign) 9.30x10*  9.30x10* 1.24x10* 8.80x10° 1.08x10°%

2 The involved workforce is 125 for UNH blending, 126 for UF, blending, and 72 for metal blending.

® The dose and the latent cancer fatality for the maximally exposed individual can not be totaled because they are based on
maximum exposure to an individual at each site using site specific information.

¢ The population within 80 km (50 mi) in the year 2010 is 1,040,000 for Y-12; 710,000 for SRS; 730,000 for B&W; and 1,260,000
for NES,
Note: NA=not applicable.
| Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Facility Accidents Incremental Impacts Using All Four Sites
(130 t to fuel and 70 t to waste)*

Receptor ¥-12 SRS B&W NFS

Campaign accident frequency® 83x103  83xI0°  83x10° 8.3x107
Noninvolved Workers®

Latent cancer fatalities per accident 0.4 8.7x102 30 25

Risk (cancer fatalities per campaign) 3.8x10%  83x107 Li1x102  9.0x10
Maximally Exposed Individual (Public}

Latent cancer fatality per accident 5.0x10™ 3.1x10°% 1.9x102 3.0x10°

Risk {cancer fatality per campaign) 47x107  29x10°  6.8x10° 1.1x10°8
Population Within 80 km?

Latent cancer fatalities per accident 6.9x10°2 1.6x107% 1 14

Risk (cancer fatalities per campaign) 6.5x107 1.5x107 3.7x10 5.1x10

U The risk values for this alternative are based on the most conservative combination of the options within the alternative {that is,
blending 32.5 t HEU to 4-percent LEU as UNH fuet and 17.5 t HEU to 0.9-percent LEU as UNH waste at Y-12 and SRS, and
32.5t HEU to 4-percent LEU as UF fuel and 17.5 ¢t HEU 10 0.9-percent LEU and UNH waste at B&W and NFS).

b Values shown represent probability for the life of campaign and are calculated by multiplying annual frequency ( 1074 by the total
number of years of operation.

¢ The noninvolved workers are workers on site but not associated with operations of the blending and conversion facilities.
Involved workers, those that are near an accident, would likely be exposed to lethal doses of radiation, if such an accident were
to aceur

4 The population within 80 km (50 mi} in the year 2010 is 1,040,000 for Y-12; 710,000 for SRS:; 730,000 for B&W; and 1,260,000
for NFS.

Source: Derived from tables in Section 4.3 of the EIS.

Maximum Chemical Exposure Incremental Impacts Using All Four Sites
(130 ¢ to fuel and 70 t to waste}

Receptor Y-12 SRS B&W NFS

Maximally Exposed Individual (Public)

Hazard index? 1.92x107 2.13x10% 6.90x10¢ 1.01x10°2

Cancer risk? 1.00x 10713 1.12x10°18 3.62x10°18 5.28x10°1°
QOnsite Worker

Hazard index® 6.30x107? 5.65x1073 2.34x1073 321x107

Cancer risk? 3.98x10°14 3.58x10°14 1.49x1071 2.05x10714

[Text deleted.]

% Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for maximaily exposed individual,

b Lifetime cancer risk=(emissions concentrations) x (0.286 [converts concentrations o doses)) x {slope factor).

¢ Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for workers.

4 Lifetime cancer risk=(emissicns for 8-hr) x (0.286 [converts concentrations to doses]) x (0.237 [fraction of year exposed]) x
(0.571 [fraction of lifetime working]} x {slope factor}.

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts Jor Each Alternative
and Candidate Site—Continued

Total Campaign Waste Generation Incremental Impacts Using All Four
Sites (130 t to fuel and 70 ¢ to waste)

‘Waste Category® Y-12 SRS B&W NES Total

Low-Level

Liquid (m%) 1,640 230 319 319 2,508

Solid (m3) 3,300 824 1,050 1,050 6,224
Mixed Low-Level

Liquid (m®) 210 210 583 583 1,586

Solid (m>) 0 0 0 0 0
Hazardous

Liquid (m?) 382 382 382 382 1,528

Solid (m?) 0 0 0 0 0
Nonhazardous (Sanitary)

Liquid (m>) 209,000 209,000 209,000 209,000 836,000

Solid (m?) 9,510 9,510 9,510 9,510 38,040
Nonhazardous (Other}

Liquid (m3) 8,870 8,870 10,100 10,100 37,940

Solid (m?) 0 0 3 3 6
Solid Low-Level (m°)? 2,170 459 601 601 3,831
Solid Nonhazardous (m°)P 6,860 6,860 6,860 6,860 27,440
LEU Low-Level (m°)° 3,420 3,400 3,400 3,400 13,620

* Waste volumes are based on the blending process which produces the highest volume for each category,
Y Process waste after treatment,

¢ End product waste as a result of blending. Includes irradiated fuel that is currently in the surplus HEU inventory (quantity is
classified}, which potentially could be disposed of as high-level waste.

Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Transportation Risk Impacts Using All Four Sites (130 ¢t to fuel and 76 ¢ to waste)

Receptor Y-12 SRS B&W NES Total
Accident-Free Operations
Fatalities to the public from radiological effects 0.08 0.09 0.09 0.08 0.34
Fatalities to the crew from radiological effects 0.06 0.06 0.06 0.06 0.24

Fatalities to the public from nonradiological effects  7.0x10°  9.0x102  9.7x103  7.4x10°  33x102
Accidents

Fatalities to the public from radiological effects?® 26103 29x10°  3.0x10°  2.8x10°%  1.13x102
Fatalities to the public from nonradiological effects  0.24 0.28 0.28 0.26 1.06
Fatalities to the crew from nonradiological effects 0.07 0.08 0.08 0.07 0.3

Total Fatalities 0.46 0.52 0.52 0.48 1.98

2 The transportation crew and the public ate considered 25 one population for the purposes of radiological accidents.
Source: Derived from tables in Appendix G of the EIS.
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Variation d) Single Site

The incremental impacts of blending all surplus HEU
to LEU at a single DOE site are the same as either the
total or maximum impacts presented in Variation a.
Blending all at a single commercial site can be
obtained from Variation b. The only exception is the
normal operations dose and risk to the maximally
| exposed individual of the public and the population

| within 80 km (50 mi). The dose to the maximally
exposed individual for Y-12, SRS, B&W, and NFS is
1.81, 0.116, 0.109, and 7.92 mrem, respectively. The

| risk of cancer fatalities per campaign is 9.06x1077,
5.80x10°8, 5.46x10°®, and 3.96x10°5, respectively.
The dose to the population within 80 km (50 mi) for
Y-12, SRS, B&W, and NFS is 7.41, 7.41, 0.982, and
69.9 person-rem, respectively, The risk of cancer
fatalities per campaign is 3.7x1073, 3.7x1073,
4.9x10%, and 3.5x1072, respectively.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Alternative 5: Maximum Commercial Use
(85/15 Fuel/Waste Ratio)

Variation a) Two Department Of Energy Sites

Total Campaign® Site Infrastructure Incremental Impacts Using Two Department of Energy Sites
(170t to fuel and 30t to waste)

Characteristic Y-12 SRS Total
Electricity (MWh) 69,700 69,700 139,400
| Dieseloil {I) 886,000 1,293,000 2,179,000
Natural gas (m°) 286,000 oP 286,000
Coal (£} 5,680 5,680 11,360
| _Steam(kg) 136,000 136,000 272,000

2 Tatal campaign refers to the time required to complete blending disposition actions evaluated for Altematives 2 through 5. Annual
values are presented in Section 2,2.2.
b Natural gas is not available at SRS; therefore, liquid petroleum gas (approximately 407,000 1) would be substituted for a natural
gas requirement of 286,000 m.
[ Seurce: Derived from tables in Section 4.3 of the EIS.

Maximum Air Quality Incremental Impacts Using Two Department of Energy Sites
(170 t to fuel and 30 t to waste)

Most Stringent
Averaging Regulation or
Time Guidelines Y-12 SR8
Pollutant (ug/m%) (ug/m°) (ug/m®)

Carbon monoxide (CO) 8 hours 10,000? 11.5 0.07
| 1 hour 40,0002 53 0.14

Lead (Pb) Calendar Quarter 1.5% b b
Nitrogen dioxide (NOy) Annual 160° 1.33 001
Particulate matter (PMq) Annual 50° 0.03 <0.01
24 hours 1507 0.037 <(.01
Sulfur dioxide (SQy) Annual 8¢® 246 0.02
24 hours 365% 20.3 0.32
3 hours 1,3002 161 0.71
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Air Quality Incremental Impacts Using Two Department of Energy Sites -
(170 ¢ to fuel and 30 t to waste}—Continued

Most Stringent
Averaging Regulation or
Time Guidelines Y-12 SRS
Pollutant {ug/m?) (ngm®  (ug/m®)
Mandated by South Carolina
and Tennessee
Total suspended particulates (TSP) Annual 60°¢ 6.749 0.05
24 hours 150° 80.16 0.88¢
Gaseous fiuorides (as HE) 1 month 0.8¢ b b
1 week I.6° b b
24 hours 2.9° b b
12 hours 3.7¢ b b
8 hours 250° b b,d

3 Federal standard.

b No lead emissions from any of the blending processes and no gaseous fluoride emissions from UNH and metal blending
processes.

¢ State standard or guideline.

9 No State standard.

Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Pollutant concentrations shown for
Y—12 include other ORR operations.

Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Water Resources Incremental Impacts Using Two Department of Energy Sites
(170t to fuel and 30 t to waste)

Resource Y-12 SRS Total
Water {million ) 296 296 592
Wastewater (million ) 291 291 582

“ Includes sanitary and nonhazardous, nonradioactive (other) liquid discharges after treatment.
Source: Derived from tables in Section 4.3 of the EIS.

Maximum Socioeconiomic Incremental Impacts Using Twe Department of Energy Sites
(170 t to fuel and 30 t to waste)

Characteristic Y-12 SRS
Direct employment 125 125
Indirect employment 319 245
Total jobs 444 370
Unemployment rate change {percent) -0.09 -0.14

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Normal Operations Radiological Exposure Incremental Impacts Using Two
Department of Energy Sites (170 t to fuel and 30 t to waste)

Receptor Y-12 SRS Total

Involved Workers

Total dose to involved workforce? (person-rem) 176 176 352

Risk (cancer fatalities per campaign) 7.05x102 7.05x102 0.141
Maximally Exposed Individual (Public)

Dose to maximally exposed individual member of the public 0.608 3.90x10°2 NAD

(mrem)

Risk (cancer fatality per campaign) 3.04x107 1.95x10°8 NA®
Population Within 80 km

Dose to population within 80 km® (person-rem) 2.5 25 5

Risk (cancer fatalities per campaign) 1.25x1073 1.25x10° 2.50x10

# The involved workforce is 125 for UNH blending and 72 for metal blending.

® The dose and the latent cancer fatality for the maximally exposed individval cannot be totaled because they are based on
maximum exposure to an individual at each site using site-specific information.

€ The population within 80 km (50 mi) in the year 2010 is 1,040,000 for Y~12 and 710,000 for SRS.
Note: NA=rot applicable.
Source: Derived from tables in Section 4.3 of the EIS.

Maximum Facility Accidents Incremental Impacts Using Two Departinent of Energy Sites
(170 t to fuel and 30 t to waste)®

Receptor Y-12 SRS

Campaign accident frequency® 8.5x1074 8.5x107%
Noninvolved Workers®

Latent cancer fatalities per accident 04 8.7x102

Risk {cancer fatalities per campaign) . 4.0x10° 8.9x10-3
Maximally Exposed Individual (Public)

Latent cancer fatality per accident 5.0x10% 3.1x10°

Risk (cancer fatality per campaign) 5.1x107 3.1x10°
Population Within 80 km¢9

Latent cancer fatalities per accident 6.9x102 1.6x10

Risk (cancer fatalities per campaign) 6.9x10°% 1.6x10°5

® The risk values for this alternative are based on the most conservative combination of the options within the alternative (that is,
blending 85 t HEU to 4 percent as UNH fuel and 15 t HEU to 0.9-percent LEU as UNH waste at each site).

b Values shown represent probability for the life of campaign and are calculated by multiplying annual frequency (104) by the total
number of years of operation.

© The noninvolved workers are workers on site but not associated with operations of the blending and conversion facilities.
Involved workers, those that are near an accident, would likely be exposed to lethal doses of radiation, if such an accident were
to occur,

¢ The population within 80 km {50 mi) in the year 2010 is 1,040,000 for Y-12 and 710,000 for SRS.
Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative

and Candidate Site—Continuned

Maximum Chemical Exposure Incremental Impacts Using Two Department of Energy Sites

(170 ¢ to fuel and 30 t to waste)

| Receptor ¥Y-12 SRS

| Maximally Exposed Individual {Public)

|  Hazard index® 3.84x107 4.26x10%

[  Cancerrisk® 2.69x10°15 2.99x10°16
Onsite Worker

| Hazard index” 1.26x10°2 1.13x102

[ Cancer risk? 1.08x10°13 9.66x10714

| [Textdeleted.)

Hazard index=sum of individual hazard quotients {noncancer adverse health effects) for maximally exposed individual.

| b Lifetime cancer risk=(emissions concentrations) x (0.286 [converts concentrations to doses]) x {slope factor).

€ Hazard index=sum of individual hazard guotients (noncancer adverse health effects) for workers.
i d [ ifetime cancer risk=(emissions for 8-hr) x (€.286 [converts concentrations to doses]) x (0.237 [fraction of year exposed]) x

{0.571 [fraction of lifetime working]) x (slope factor).
| Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Waste Generation Incremental Impacts Using Two Department of Energy Sites

(170 t to fuel and 30 ¢ to waste)

] Waste Category” Y-12 SRS Total
Low-Level
|  Liguid (m® 1,530 322 1,852
|  Solid (m* 3,260 1,140 4,400
Mixed Low-Level
Liquid (m) 441 441 882
Solid (m) 0 0 0
Hazardous
Liquid (%) 826 826 1,652
Solid (m?) 0 0 0
Nonhazardous (Sanitary)
Liquid (m®) 281,000 281,000 561,000
Solid (m®) 12,800 12,800 25,600
Nenhazardous (Other)
Liquid (m%) 12,000 12,000 24,060
Solid (m?) 0 0 0
[ Solid Low-Level (m®)" 2,120 654 2,774
Sclid Nonhazardous (m3)® 9,220 9,220 18,440
| _LEU Low-Level (m’)° 2,930 2,500 5,830

4 Waste volumes are based on the blending process that produces the highest volume for each category.

b Process waste after treatment.

¢ End product waste as a result of blending. Includes irradiated fuel that is currently in the surplus HEU inventory (guantity is

classified), which potentially could be disposed of as high-leve] waste.
Source: Derived from tables in Section 4.3 of the EIS.
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Table S~2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Transportation Risk Incremental Impacts Using Two Department of Energy Sites
(170t to fuel and 30 t to waste)

Receptor Y-12 SRS Total
Accident-Free Operations
Fatalities to the public from radiological effects 0.12 0.14 0.26
| Fatalities to the crew from radiological effects 0.08 0.08 0.16
Fatalities to the public from nonradiological effects 1.1x10%2 1.4x102 2.5x102
Accidents
[ Fatalities to the public from radiological effects® 4,1x10° 4,7x10°3 8.8x107
Fatalities to the public from nonradiological effects 038 0.43 0.81
Fatalities to the crew from nonradiological effects 0.11 0.12 0.23
Total Fatalities 0.7 0.79 1.49

 The transporation crew and the public are considered as one population for the purposes of radiological accidents.
| Source: Derived from tables in Appendix G of the EIS.

Variation b) Two Commercial Sites

Total Campaign Site Infrastructure Incremental Impacts Using Two Commercial Sites
(170 t to fuel and 30 ¢ to waste)

Characteristic B&W NFS Total
Electricity (MWh) 248,000 248,000 496,000
| Diesel/oil (I} 6,438,000 6,438,000 12,876,000
Natural gas (m®) 322,000 322,000 644,000
Coal (1) 0? o? 0
| _Steam (kg) 136,000 136,000 272,000

¥ Fuel oil is considered the primary fuel at B&W and NFS; therefore, blending facility coal requirements have been converted to a
fuel oil energy equivalent. Fuel oil content is assumed to be 40,128 BTUs/1, and the coal energy content is assumed to be 30.9
million BTUs/t. A coal requirement of 7,230 t equals 5,600,000 1 of fuel oil.

Source: Derived from tables in Section 4.3 of the EIS.

Maximum Air Quality Incremental Impacts Using Two Commercial Sites
(170 t to fuel and 30 t to waste)

Most Stringent
Averaging Regulation or
Time Guidelines B&W NFS
Pollutant (1g/m®) (wgm®)  (pgmd)
Carbon monoxide (CO) 8 hours 10,000° 543 0.62
1 hour 40,0002 17.63 0.8
Lead (Pb) Calendar Quarter 1.52 b b
Nitrogen dioxide (NOy) Annua] 1002 0.14 0.03
Particulate matter (PM,¢) Annual s50° 0.03 <0.01
24 hours 1502 0.19 0.03
Sulfur dioxide (SO,) Annual 80* 0.4 0.05
24 hours 3652 2.74 0.4
3 hours 1,300% 14.11 0.96
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Confinued

Maximum Air Quality Incremental Impacts Using Two Commercial Sites
(170 t to fuel and 30 t to waste)—Continued

Most Stringent
Averaging Regulation or
Time Guidelines B&W NFS
Pollutant (ng/m® (gm®)  (pg/md)
Mandated by Tennessee
and Virginia
| Total suspended particulates (TSP) Annual 60° 0.03 <0.014
24 hours 150¢ 0.19 0.03
Gaseous fluorides (as HF) 1 month 1.2° trace® © trace®
1 week 1.6¢ trace® ¢ trace®
24 hours 2.9¢ traced trace®
12 hours 3.7 trace® © trace®
8 hours 250¢ trace® ¢ trace®

[* Federal standard.
b No emissions from UFg and UNH blending processes.
€ State standard or guideline.
4 No State standard.

¢ Hydrofluorination is anticipated to be a closed system with scrubber filter exhaust system. Therefore, emission of gaseous fluoride is
estimated to be a trace amount.

Note; QOzone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites.
| Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Water Resources Incremental Impacts Using Twe Commercial Sites
(170 £ to fuel and 30 t to waste)

Resources B&W NFS Total
| Water (miliion 1} 305 305 610
| Wastewater (million 1) 295 285 590

* Includes sanitary and nonhazardous, nonradioactive (other) liquid discharges after treatment.
| Source: Derived from tables in Section 4.3 of the EIS.

Maximum Secioeconomic Incremental Impacts Using Two Commercial Sites
(170 ¢ to fuel and 30 t to waste)

Characteristic B&W NFS§
Direct employment 126 126
Indirect employment 285 253
Total jobs 411 379
Unemployment rate change (percent) -0.12 -0.14

| Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacis for Each Alternative
and Candidate Site—Continued

Total Campaign Normal Operations Radiological Exposure Incremental Impacts Using Two Commercial
Sites (170t to fuel and 30 t to waste)

Receptor B&W NES Total

Involved Worker

Total dose to involved workforce® (person-rem) 203 203 406

Risk (cancer fatalities per campaign) 8.12x102 8.12x107% 0.162
Maximally Exposed Individual (Public)

Dose to maximally exposed individual member of the public 4.32%102 3.12 NAD

(mrem)

Risk (cancer fatality per campaign) 2.16x10°8 1.56x10°° NAP
Population Within 80 km

Dose to population within 80 km® (person-rem) 0.393 28.1 28.5

Risk {cancer fatalities per campaign) 1.97x10% 1.41x10°2 1.43x102

® The involved workforce is 125 for UNH blending and 126 for UFg blending.

b The dose and the latent cancer fatality for the maximally exposed individual cannot be totaled because they are based on
maximum exposure to an individval at each site using site-specific information.

¢ The population within 80 km (50 mi) in the year 2010 is 730,000 for B&W and 1,260,000 for NFS.
Note: NA=not applicable.
Source: Derived from tables in Section 4.3 of the EIS.

Maximum Facility Accidents Incremental Impacts for Two Commercial Sites
(170 t to fuel and 30 t to waste)*

Receptor B&W NFS

Campaign accident frequency® 8.5x10™ 8.5x10™
Noninvolved Workers®

Latent cancer fatalities per accident 30 2.5

Risk (cancer fatalities per campaign) 2.6x1072 22x10°3
Maximally Exposed Individual {Public)

Latent cancer fatality per accident 1.9x107 3.0x107

Risk (cancer fatality per campaign) 1.7x10°5 2.7x10°°
Population Within 80 km?

Latent cancer fatalities per accident 1 14

Risk (cancer fatalities per campaign) 8.9x10™ 1.2x10°2

% The risk values for this altemative are based on the most conservative combination of the options within the alternative (that is,
blending 85 t HEU to 4 percent as UF fuel and 15 t HEU to 0.9-percent LEU as UNH waste at each site).

b values shown represent prabability for the life of campaign and aze caleulated by multiplying annual frequency (10‘4) by the total
number of years of operation.

¢ The noninvolved workers are workers on site but not associated with operations of the blending and conversion facilities.
Involved workers, those that are near an accident, would likely be exposed to lethal doses of radiation, if such an accident were
to occur.

4 The population within 80 km (50 mi) in the year 2010 is 730,000 for B&W and 1,260,000 for NFS.
Source: Derived from tables in Section 4.3 of the EIS.
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Table S—2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Chemical Exposure Incremental Impacts Using Two Commercial Sites
(170 ¢ to fuel and 30 ¢t to waste}

Receptor B&W NES

Maximally Exposed Individual (Public)

Hazard index® 1.38x107 2.02x10°2

Cancer riskP 9.70x10°18 1.41x10°14
Onsite Worker

Hazard index® 4.68x1073 6.42x10°

Cancer risk? 4.03x10°1 5.51x10°1

[Text deleted.]

8 Hazard index=sum of individual hazard quotients (noncancer adverse heatth effects) for maximally exposed individual.

b 1 ifetime cancer risk={emissions concentrations) x {0,286 [converis concentrations ta doses]) x {(slope factor).

¢ Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for workers.

d 1 ifetime cancer risk=(emissions for 8-hr} x (0.286 [converis concentrations to doses]) x {0.237 [fraction of year exposed]) x
(0.571 [fraction of lifetime working]} x (slope factor}.

Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Waste Generation Incremental Impacts Using Two Commercial Sites
(176 t to fuel and 30 t to waste)

Waste Category® B&W NES Total

Low-Level

Liquid (m?) 551 551 1,102

Solid (m?) 1,720 1,720 3,440
Mixed Low-Level

Liquid (m>) 1,400 1,400 2,800

Selid (m?) 0 0 0
Hazardous

Liquid (m?) 826 826 1,652

Solid (m®) 0 0 0
Nonhazardous (Sanitary)

Liquid (m®) 281,000 281,000 562,000

Solid (m>) 12,800 12,800 25,600
Nonhazardous {Other)

Liquid (m>) 15,200 15,200 30,400

Solid (m?) 9 9 18
Solid Low-Level (m*)P 1,020 1,020 2,040
Solid Nonhazardous (m3)P 9,220 9,220 18,440
LEU Low-Level (m>)® 2,900 2,900 5,800

2 Waste volumes are based on the blending process that produces the highest volume for each category.
b Process waste after treatment.

¢ End product waste as a result of blending. Includes irradiated fuel that is currently in the surplus HEU inventory (quantity is
classified), which potentially could be disposed of as high-level waste.

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Transportation Risk Incremental Impacts Using Two Commercial Sites
(170 £ to fuel and 30 t to waste)

Receptor B&W NFS Total
Accident-Free Operations
Fatalities to the public from radiological effects 0.14 0.13 0.27
] Fatalities to the crew from radiological effects 0.08 0.08 0.16
Fatalities to the public from nonradiological effects 1.5x1072 1.2x102 2.7x102
Accidents
Fatalities to the public from radiological effects® 4.8x1073 4.4x10°3 9.2x10
Faralities to the public from nonradiological effects 0.43 041 0.84
Fatalities to the crew from nonradiological effects 0.12 a.11 0.23
| Total Fatalities 0.79 0.75 1.54

2 The transportation crew and the public are considered as one population for the purposes of radiological accidents.
] Source: Derived from tables in Appendix G of the EIS,

Variation ¢) All Four Sites

Total Campaign® Site Infrastructure Incremental Impacts Using All Four Sites
(176 t to fuel and 30 t to waste)

Characteristic Y-12 SRS B&W NFS Total

| Electricity (MWh) 35,200 35,200 125,500 125,500 321,400
|  Dieselfoil (1) 449,000 655000 3,259,000 3,259,000 7,622,000
Natural gas (m) 143,000 ob 161,000 161,000 465,000
Coal (O 2,840 2,840 o o 5,680

[ Steam (kg) 68,000 68,000 68,000 68,000 272,000

* Total campaign refers to the time required to complete blending disposition actions evaluated for Alternatives 2 through 5. Annual
values are presented in Section 2.2.2.

Y Natural gas is not available at SRS; therefore, liquid petroleum gas (approximately 204,000 1) would be substituted for a natueal
gas requirement of 143,000 m>.

¢ Fuel oil is considered the primary fuel at B&W and NFS; therefore, blending facility coal requirements have been converted to
fuel oil energy equivalent. Fuel oil energy content is assumed to be 40,128 BTUI, and the coal energy content is assumed to be
30.9 million BTUsf1. A coal requirement of 3,616 t equals 2,800,000 1 of fuel oil.

Source: Berived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Air Quality Incremental Impacts Using All Four Sites
(170t to fuel and 30 t to waste)

Most Stringent
Averaging Regulation or
Time Guidelines Y-12 SRS B&W NFS
Pollutant (Lg/m®) (ug/m®) (g/m®)  (ugmd)  Qugmd)
Carbon monoxide (CO) 8 hours 10,0002 1L.5 0.07 543 0.62
[ 1 hour 40,000° 53 014 1763 0.8
Lead (Pb) Calendar Quarter 1.5 b b b b
Nitrogen dioxide (NO5) Annual 1002 1.33 0.01 0.14 0.03
Particulate matter (PM;q) Annual 50% 0.03 <0.01 0.03 <0.01
24 hours 150* 0.37 <0.01 0.19 0.03
Sulfur dioxide (SO;) Annual 802 2.46 0.02 04 0.05
24 hours 365° 203 0.32 2.74 0.4
3 hours 1,300% 161 071 14.11 0.96
Mandated by South Carolina,
Tennessee, and Virginia
Total suspended particulates Annual 60° 6.744 0.05 003  <0.019
(TSP) 24 hours 150° 80.16 0.88¢ 0.19 0.03
Gaseous fluorides (as HF) 1 month 0.8¢ b b trace® © trace®
1 week 1.6° b b trace®  trace®
24 hours 29¢ b b trace®®  trace®
12 hours 37° b b trace®© trace®
8 hours 250° b b.d trace>®  trace®

| © Federal standard.

b No Jead emissions from any of the blending processes and no gaseous fluoride emissions from UNH and metal blending processes.

¢ State standard or guideline.
4 No State standard.

® Hydrofluorination is anticipated to be a closed system with scrubber filter exhaust system. Therefore, emission of gaseous fluorides

is estimated to be a trace amount.

Note: Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Pollwtant concentrations shown for
Y-12 include other ORR operations.

[ Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Water Resources Incremental Impacts Using All Four Sites (170t to Juel and 30 t to waste)

Resource Y-12 SRS B&W NES Total
| Water (million 1) 150 154 154 608
|  Wastewater (million 1)* 148 149 149 594

3 Includes sanitary and nonhazardous, nonradioactive (other) liquid discharges after treatment.

| Source; Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Soeciceconomic Incremental Impacts Using All Four Sites (170 ¢ to fuel and 30 ¢ to waste)

Characteristic Y-12 SRS B&W NES
Direct employment 125 125 126 126
Indirect employment 319 245 285 253
Total jobs 444 370 411 379
Unemployment rate change (percent) -0.09 -0.14 -0.12 -0.14

[ Source: Derived from tables in Section 4.3 of the EIS.

Maximum Normal Operations Radiological Exposure Incremental Impacts Using All Four Sites
(170 t to fuel and 30 t to waste)

Receptor Y-12 SRS B&W NES Totnl
Involved Worker
Total dose to involved workforce® 89 89 103 103 384
(person-rem)
Risk (cancer fatalities per campaign) 3.56x102  3.56x102  4.12x102  4.12x102  0.154
Maximally Exposed Individual Public
Dose to maximally exposed individual 0.308 1.98x102  2,19x102  1.58 NAP
member of the public (mrem)
Risk (cancer fatality per campaign) 1.54x107  9.90x10°  1.10x10®  790x107  Nab
Population Within 80 km
Dose to population within 80 km® 1.26 1.26 0.199 142 16.9
(person-rem)
Risk (cancer fatalities per campaign) 6.30x10*  630x10*  9.95x10%  7.10x103  845x103

 The involved workforce is 125 for UNH blending, 126 for UF blending, and 72 for metal blending.

® The dose and the latent cancer fatality for the maximally exposed individual cannot be totaled because they are based on
maximum exposure to an individual at each site using site-specific information.

¢ The population within 80 km (50 mi) in the yeac 2010 is 1,040,000 for Y-12; 7 10,000 for SRS; 730,000 for B&W; and 1,260,000
for NFS.

Note: NA=not applicable.
| Source: Derived from tables in Section 4.3 of the EIS.

Maximum Facility Accidents Incremental Impacts Using All Four Sites
(170 t o fuel and 30 £ fo waste)®

Receptor Y-12 SRS B&W NES

Campaign accident frequency® 43x10™ 43x10™ 43x10™4 4.3x10*
Noninvolved Workers®

i Latent cancer fatalities per accident 04 8.7x10°2 30 25

|  Risk (cancer fatalities per campaign) 2.0x10™* 4.4x10° 1.3x10°2 1.1x10°3
Maximally Exposed Individual Public

|  Latent cancer fatality per accident 5.0x10 3.1x10°% 1.9x102 3.0x1073

| Risk (cancer fatality per campaign) 2.6x107 1.6x10°° 8.4x10°6 1.4x10°¢
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site-—Continued

Maximum Facility Accidents Incremental Impacts Using All Four Sites
(170t to fuel and 30 ¢ to waste)*—Continued

Receptor Y-12 SRS B&W NFS
Population Within 80 kim¢
Latent cancer fatalities per accident 6.9x102 1.6x1072 1 1.4
Risk (cancer fatalities per campaign) 3.5x107 8.2x10°0 4.5x107 6.3x107

o The risk values for this alternative are based on the most conservative combination of the options within the alternative (that is,
blending 42.5 t HEU to 4-percent LEU as UNH fuel and 7.5 t HEU to 0.9-percent LEU as UNH waste at Y-12 and SRS, and
42,5 t HEU to 4-percent LEU as UF fuel and 7.5 t HEU to 0.9-percent LEU as UNH waste at B&W and NES).

b Values shown represent probability for the life of campaign which are calculated by multiplying annual frequency (10‘4) by the
total number of years of operation.

© The noninvolved workers are workers on site but not associated with operations of the blending and conversion facilities.
Involved workers, those that are near an accident, would likely be exposed to tethal doses of radiation, if such an accident were
to oceur.

4 The population within 80 km (50 mi) in the year 20101s 1,040,000 for Y-12;7 10,000 for SRS; 730,000 for B&W; and 1,260,000
for NFS.

Source: Derived from tables in Section 4.3 of the EIS.

Maximum Chemical Exposure Incremental Impacts Using All Four Sites
(170 t to fuel and 30 ¢ to waste)

Receptor Y-12 SRS B&W NES
Maximally Exposed Individual (Public)

Hazard index? 1.92x1073 2.13x10™ 6.90x10°6 1.01x10°2

Cancer risk? 6.84x10°'6 7.63x10°17 2.47x107'8 3.60x10°15
Onsite Worker

Hazard index® 6.30x103 5.65x10°> 2.34x107 3.21x10°

Cancer risk? 2.71x10°%4 2.44x10°14 1.02x10°14 1.39x10°14
[Text deleted.]

8 Mazard index=sum of individual hazard quotients (noncancer adverse health effects) for maximally exposed individual.

b 1 ifetime cancer risk=(emisstons concentrations) x (0.286 [converts concentrations to doses]) x (slope factor).

[Text deleted.]

© Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for workers.

d Lifetime cancer risk=(emissions for 8-hr) x {0.286 [converts concentrations to doses]) x (0.237 [fraction of year exposed]) x
(0.571 [fraction of lifetime working]) x (slope factor).

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative

and Candidate Site—Continued

Total Campaign Waste Generation Incremental Impacts Using All Four Sites
(170 ¢ to fuel and 30 t to waste)

| Waste Category® Y-12 SRS B&W NFS Total
Low-Level
[ Liquid (m% 767 163 279 279 1,488
| Solid (m%) 1,640 575 872 872 3,959
Mixed Low-Level
Liquid (m?) 223 223 709 709 1,864
Solid (m%) 0 0 0 0 0
Hazardous
Liquid (m>) 418 418 418 418 1,672
Solid (m3) 0 0 0 0 0
Nonhazardous (Sanitary)
Liquid (m®) 142,000 142,000 142,000 142,000 568,000
Solid (m?) 6,480 6,480 6,480 6,480 25,920
Nonhazardous (Other)
Liquid (m®) 6,060 6,060 7,710 7,710 27,540
Solid (m>) 0 0 4 4 8
|  Solid Low-Level (m*)" 1,060 331 516 516 2,423
Solid Nonhazardous (m*)? 4,670 4,670 4,670 4,670 18,680
| LEU Low-Level (m)° 1470 1,470 1,470 1,470 5,880

* Waste volumes are based on the blending process that produces the highest volume for each category.
b Process waste after treatment.

¢ End product waste as a result of blending. Includes jrradiated fuel that is currently in the surplus HEU inventory {quantity is

classified), which potentially could be disposed of as high-level waste.
Source: Derived from tables in Section 4.3 of the EIS.

Total Campaign Transportation Risk Incremental Impacts Using All Four Sites
(170 t to fuel and 30 t to waste)

Receptor Y-12 SRS B&W NES Total
Accident-Free Operations
| Fatalities to the public from radiological effects 0.06 0.07 0.07 0.06 0.26
| Fatalities to the crew from radiological effecis 0.04 0.04 0.05 0.05 0.16
|  Fatalities to the public from nonradiological effects ~ 5.7x10°  6.9x10°  7.4x10%  6.1x10%  2.6x102
Accidents
Fatalities to the public from radiological effects® 21x107  24x10%  24x10%  22x107  9.1x103
Fatalities to the public from nonradiological effects  0.19 0.22 0.22 0.21 0.83
Fatalities to the crew from nonradiological effects 0.05 0.06 0.06 0.06 0.23
Total Fatalities 0.35 040 0.41 0.39 1.55

3 The transportation crew and the public are considered as one population for the purposes of radiological accidents,
[ Source: Derived from tables in Appendix G of the EIS.
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Summary

Table $-2. Summary Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Variation d) Single Site

The incremental impacts of blending all surplus HEU
to LEU at a single DOE site are the same as either the
total or maximum impacts presented in Variation a.
Blending all at a single commercial site can be
obtained from Variation b. The only exception is the
normal operations dose and risk to the maximally
| exposed individual of the public and the population

j within 80 km (50 mi). The dose to the maximally
exposed individual for Y-12, SRS, B&W, and NES is
1.22,0.078, 0.0864, and 6.24 mrem, respectively. The
risk of cancer fatalities per campaign is 6.08x1077,
3.9x10'8, 4.32x10‘8, and 3.12x10‘6, respectively. The
dose to the population within 80 km (50 mi) for Y-12,
SRS, B&W, and NFS is 5.01, 5.01, 0.787, and 56.3
person-rem, respectively. The risk of cancer fatalities
per campaign are 2.5x10‘3, 2.5x10'3, 3.9x10'4, and
2.8x10°2, respectively.
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Disposition of Surplus Highly
Enriched Uranium Final EIS

Table S-3. Summary Comparison of Total Campaign®Incremental Environmental Impacts for the
Disposition of Surplus Highly Enriched Uranium for Each Alternative

Alternative 3 Alternative 4 Alternative 5
Alternative 2 Limited Substantial Maximum

No Commercial Use Commercial Use Commercial Use Commercial Use
0/100 Fuel/Waste  25/75 Fuel/Waste 65/35 Fuel/Waste  85/15 Fuel/Waste
i 3 S s R 5 f . - E !

; i Saited e e
Electricity (MWh) 476,000 482,000 496,000

| Diesel/oil (D 19,384,000 16,961,000 17,426,000 12,876,000
Natural gas (m°) 1,413,000 1,166,000 936,000 644,000
Coal (t) 17,280 12,960 16,320 11,360

]  Steam (kg) 828,000 665,000 403,200 272,000

2 AR et oy PR
,:’;:':':'I . - ) ; .

| The impacts for all four a]lé;hauves would be negﬁ'gible. UNH”::-J.nd metal blending would be us;a for Alternative 2

and UNH, UF; and metal blending would be used for Altematives 3, 4, and 5 and give similar incremental annual
emissions. The maximum incremental annual emissions for all four alternatives would be less than I percent of the
NAAQS standard for all criteria pollutants,

Water (million 1)
] Wastewater (million I)

894 610
870 590

L Sowmomis o
The impacts for all four alternatives would be negligible. For Alternative 2, the UNH blending process to 0.9-percent
LEL waste gives the maximum impacts. For Alternative 2, the maximum direct employment for any of the four sites
would be 125 employees and the indirect employment would range from 245 at SRS to 319 at Y=12. The
unempleyment changes for all four sites range from 0.09 percent to 0.14 percent, The only difference between
Alternatives 3, 4, and 5 from Altemnative 2 is that the maximum direct employment at B&W and NF$ would be 126
since the UFg blending process could be used.

i

Involved Workers
Total dose to 1,076 880 566 406
involved workforce
(person-rem}
Risk (cancer fatalities per 043 0.352 0.226 0.162
campaign)
Maximally Exposed
Individual (Public)
Dose to maximum exposed 3.33 313 3.96 12
individual member of the
public (mrem)
Risk (cancer fatality per 1.67x10° 1.57x10°° 1.98x10°8 1.56x10°6
campaign)
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Table S-3. Summary Comparison of Total Campaign®Incremental Environmental Impacts for the
Disposition of Surplus Highly Enriched Uranium for Each Alternative—Continued

Alfernative 3 Alternative 4 Alternative 5
Alternative 2 Limited Substantial Maximum
No Commercial Use Commercial Use Commercial Use  Commercial Use
/100 Fuel/'Waste  25/75 Fuel/Waste 65/35 Fuel/Waste 85/15 Fuel/Waste

Population Within 80 km
Dose to population within 36.6 333 355 28.5
80 kan (person-rem)
Risk (cancer fatalities per 1.83x102 1.67x102 1.78x10°2 1.43x102
campaign)

Campaign accident frequency®
Noninvolved Workers?
Latent cancer fatalities per 0.94 30 30 30
accident
Risk (cancer fatalities per 2.2x10° 9.2x10 2.1x102 2.6x102
campaign)
Maximally Exposed
Individual (Public)
Latent cancer fatality per 5.7x10 1.9x1072 1.9x1072 1.9x102
accident
Risk (cancer fatality per 1.4x10° 5.8x10°6 1.3x10°% 1.7x107
campaign)
Population Within 80 km
Latent cancer fatalities per 6.9x10% 1.4 14 14
accident
Risk (cancer fatalities per 1.6x10™ 4.6x10™ 1.0x1073 1.2x103
campaign)

‘The impacts for all four alternatives would be negligible. For all four alternafives, the maximum incremental hazar
index for the maximally exposed individuai (public) is 2,02x10°2, and for workers onsite it is 1.26x10°2, These values
are several orders of magnitude under 1.0, the regulatory bealth limit. The maximum incremental cancer risk for the
maximally exposed individual (public) is 2.11x10™%, and for workers onsite it is 1.08x10°%, These values are below
the regulatory limit of 1.0x10°5, This represents an increase in cancer risk of 1 in 480 billien to the public and about !

in amillion to onsite workers.

Ny o
Low-Level
Liquid (m®) 5,866 4,685 3,770 1,852
Solid (m%) 13,700 11,130 8,300 4,400
Mixed Low-Level
Liqnid (m>) 668 1,296 2,300 2,800
Solid (m®) 0 0 ) 0
Hazardous
Liquid (m>) 1,048 1,228 1,528 1,672
Solid (%) 0 0 0 0



Disposition of Surplus Highly
Enriched Uranium Final EIS

Table S-3. Summary Comparison of Total Campaign®Incremental Environmental Impacts for the
Disposition of Surplus Highly Enriched Uranium for Each Alternative—Continued

Alternafive 3 Alternative 4 Alternative §
Alternative 2 Limited Substantial Maximum
No Comimercial Use Commercial Use Commercial Use Commercial Use
0/100 Fuel/Waste 25/75 Fuel/'Waste 65/35 Fuel/Waste 85/15 Fuel/Waste

Nonhazardous (Sanitary)

|  Liquid (m% 1,712,000 1,378,000 836,000 568,000
[ Solid(m?% 78,000 62,800 38,040 25,920
Nonhazardous (Other)

[ Liquid m3 72,300 60,400 40,600 30,400

Solid (m?) 0 6 14 18
| Solid Low-Level (m%® 8,453 6,802 5,297 2,774
| Solid Nonhazardous (mn?® 56,400 45,400 27,440 18,680
| LEULow-Level m®f 39,010 29,340 13,720 5,900

s

IK(:,élden{-Free dperations o

| Fatalities to the public from 0.58 0.48 0.34 0.27
radiological effects
| Fatalities to the crew from 0.44 0.36 0.24 02
radiological effects
Fatalities to the public from 5.5x102 4.6x102 3.4x10°2 2.7x102
nonradiological effects
Accidents
| Fatalities to the public from 1.88x102 1.6x102 1.2x102 9.2x10°3
radiological effects®
] Fatalities to the public from 1.83 1.54 1.1 0.84
nonradiological effects
| Fatalities to the crew 0.51 0.44 03 0.23
from nonradiological
effects
Total Fatalities 343 2.89 2.04 1.57

? Total campaign refers to the time required to complete blending disposition actions evaluated for Alternatives 2 through 5. Values
shown represent total impacts over the life of campaign except for facility accidents for which maximum values are presented
over the life of the campaigu.

* ® Values shown for facility accidents represent maximum consequences that could possibly occur under each alternative.

© Values shown represent probability for the life of campaiga which are calculated by multiplying anaual frequency (10%) by the

total number of years of operation.

4 The noninvolved workers are workers on site but not associated with operations of the blending and conversion facilities,
I Involved workers, those that are near an accident, would likely be exposed to lethal doses of radiation, if such an accident were
to oceur,

| © Process waste after treatment.

* End product waste as a result of blending includes irradiated fuel that is currently in the surplus HEU inventory (quantity is
classified) which potentially could be disposed of as high-level waste.

& The transportation crew and the public are considered as one population for the purposes of radiological accidents,
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contact: Carol M. Borgstrom, Director,
Office of NEPA Policy and Assistance
(EH-42), U.S. Department of Energy,
1000 Independence Avenue, S.W.,
Washington, D.C. 20585, Telephone:
202-586-4600 or leave a message at
800-472-2756.
SUPPLEMENTARY INFORMATION: On July
17, 1996, the Department published a
notice in the Federal Register (61 FR
37247) announcing its intent to prepare
an environmental impact statement for
interim storage of plutonium at the
RFETS and the commencement of a
public scoping period that was to
continue until August 16, 1996. The
July 17, 1996, notice also announced a
public scoping meeting scheduled for
August 6, 1996. In response to a
stakeholder’s request, the Department is
rescheduling the public scoping meeting
to August 13, 1996, and, to ensure that
the public has ample opportunity to
provide comments after the public
scoping meeting, extending the public
scoping period to August 23, 1996. The
Department has separately notified
interested and affected stakeholders of
the change in dates. Comments
postmarked after August 23, 1996, will
be considered to the extent practicable.
Further information on the alternatives
regarding interim storage of plutonium
at the RFETS and on the environmental
impact statement is contained in the
Notice of Intent.

Issued in Washington, D.C., this 31st day
of July, 1996.
Peter N. Brush,

Acting Assistant Secretary, Environment,
Safety and Health.

[FR Doc. 96-19868 Filed 8—-2-96; 8:45 am]
BILLING CODE 6450-01-P

Record of Decision for the Disposition
of Surplus Highly Enriched Uranium
Final Environmental Impact Statement

AGENCY: Department of Energy.
ACTION: Record of Decision

SUMMARY: The Department of Energy
(DOE) has decided to implement a
program to make surplus highly
enriched uranium (HEU) non-weapons-
usable by blending it down to low-
enriched uranium (LEU), as specified in
the Preferred Alternative in the
Disposition of Surplus Highly Enriched
Uranium Final Environmental Impact
Statement (HEU Final EIS, DOE/EIS—
0240, June 1996). DOE will gradually
sell up to 85 percent of the resulting
LEU over time for commercial use as
fuel feed for nuclear power plants to
generate electricity (including 50 metric
tons of HEU and 7,000 tons of natural
uranium that will be transferred to the

United States Enrichment Corporation),
and will dispose of the remaining LEU
as low-level radioactive waste. This
program applies to a nominal 200 metric
tons of United States-origin HEU that
the President has declared, or may
declare, surplus to defense needs. The
purposes of this program are to support
the United States’ nuclear weapons
nonproliferation policy by reducing
global stockpiles of excess weapons-
usable fissile materials, and to recover
the economic value of the materials to
the extent feasible.

EFFECTIVE DATE: The decisions set forth
in this Record of Decision (ROD) are
effective upon being made public July
29, 1996 in accordance with DOE’s
National Environmental Policy Act
(NEPA) Implementing Procedures and
Guidelines (10 CFR Part 1021) and the
Council on Environmental Quality
(CEQ) regulations for implementing
NEPA (40 CFR Parts 1500-1508).

ADDRESSES: Copies of the Disposition of
Surplus Highly Enriched Uranium Final
Environmental Impact Statement, the
separate Cost Comparison for Highly
Enriched Uranium Disposition
Alternatives, and this ROD are available
in the public reading rooms identified at
the end of this Federal Register notice
(section VIII of the Supplementary
Information). Copies of these documents
may be obtained by writing to the U.S.
Department of Energy, Office of Fissile
Materials Disposition, MD—4, 1000
Independence Avenue, SW.,
Washington, D.C. 20585, or by calling
(202) 586-4513. The 72-page Summary
of the HEU Final EIS, the Cost
Comparison for Highly Enriched
Uranium Disposition Alternatives, and
this ROD are also available on the
Fissile Materials Disposition Electronic
Bulletin Board/World Wide Web Page
at: http://web.fie.com/htdoc/fed/doe/fsl/
pub/menu/any/

FOR FURTHER INFORMATION CONTACT: For
information on the HEU disposition
program or this ROD contact: Mr. J.
David Nulton, Director, NEPA
Compliance and Outreach, Office of
Fissile Materials Disposition (MD-4),
U.S. Department of Energy, 1000
Independence Avenue, SW.,
Washington, DC 20585, telephone (202)
586—-4513.

For information on the DOE National
Environmental Policy Act process,
contact: Carol M. Borgstrom, Director,
Office of NEPA Policy and Assistance
(EH-42), U.S. Department of Energy,
1000 Independence Ave., SW.,
Washington, DC 20585, telephone (202)
586-4600 or leave a message at 1-800—
472-2756.

SUPPLEMENTARY INFORMATION:
l. Synopsis of Decision

DOE issued the HEU Final EIS (DOE/
EIS-0240) on June 28, 1996. In the HEU
Final EIS, DOE considered the potential
environmental impacts of alternatives
for a program to reduce global nuclear
proliferation risks by blending up to 200
metric tons of United States-origin
surplus HEU down to LEU to make it
non-weapons-usable. The resulting LEU
could either be sold for commercial use
as fuel feed for non-defense nuclear
power plants, or disposed of as low-
level radioactive waste (LLW). After
consideration of the HEU Final EIS,
public comments received on the Draft
EIS, and the conclusions of a Cost
Comparison for Highly Enriched
Uranium Disposition Alternatives, DOE
has decided to implement the proposed
program as identified in the Preferred
Alternative contained in the HEU Final
EIS. This implementation will involve
gradually blending up to 85 percent of
the surplus HEU to a U-235 enrichment
level of approximately 4 percent for
eventual sale and commercial use over
time as reactor fuel feed, and blending
the remaining surplus HEU down to an
enrichment level of about 0.9 percent
for disposal as LLW. This would take
place over an estimated 15- to 20-year
period.

Three possible blending technologies
may be used: uranyl nitrate hexahydrate
(liquid) blending, uranium hexafluoride
(gas) blending, or molten metal
blending. Four potential blending
facilities may be used: DOE’s Y-12 Plant
at the Oak Ridge Reservation in Oak
Ridge, Tennessee; DOE’s Savannah
River Site in Aiken, South Carolina; the
Babcock & Wilcox Naval Nuclear Fuel
Division Facility in Lynchburg, Virginia;
and the Nuclear Fuel Services, Inc.
Plant in Erwin, Tennessee. As a first
concrete disposition action consistent
with these programmatic decisions,
DOE will transfer title to 50 metric tons
of its surplus HEU and 7,000 metric tons
of natural uranium from its stockpiles to
the United States Enrichment
Corporation (USEC), for eventual sale
and commercial use. This will comply
with legislative directions contained in
the USEC Privatization Act (Public Law
104-134, §3112(c)).

I1. Background

The end of the Cold War has created
a legacy of weapons-usable fissile
materials both in the United States and
the former Soviet Union. Further
agreements on disarmament may
increase the surplus quantities of these
materials. The global stockpiles of
weapons-usable fissile materials pose a
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danger to national and international
security in the form of potential
proliferation of nuclear weapons and
the potential for environmental, safety,
and health consequences if the materials
are not properly safeguarded and
managed.

In September 1993, President Clinton
issued a Nonproliferation and Export
Control Policy in response to the
growing threat of nuclear proliferation.
Further, in January 1994, President
Clinton and Russia’s President Yeltsin
issued a joint statement between the
United States and Russia on
nonproliferation of weapons of mass
destruction and the means of their
delivery. In accordance with these
policies, the focus of the U.S.
nonproliferation efforts in this regard is
five-fold: to secure nuclear materials in
the former Soviet Union; to assure safe,
secure, long-term storage and
disposition of surplus weapons-usable
fissile materials; to establish transparent
and irreversible nuclear reductions; to
strengthen the nuclear nonproliferation
regime; and to control nuclear exports.

To demonstrate the United States’
commitment to these objectives,
President Clinton announced on March
1, 1995, that approximately 200 metric
tons of U.S.-origin weapons-usable
fissile materials, of which 165 metric
tons are HEU, had been declared
surplus to the United States’ defense
needs.!

The disposition of surplus HEU,
consistent with the Preferred
Alternative in the Draft and Final HEU
Disposition EIS and the decisions
described in section VI of this ROD, is
consistent with the President’s policies
and complies with the recently enacted
USEC Privatization Act (Public Law
104-134). The sale of LEU derived from
surplus HEU is also consistent with the
Vice President’s Reinventing
Government initiatives pertaining to
sales of unneeded government assets.

1The Secretary of Energy’s Openness Initiative
announcement of February 6, 1996, declared that
the United States has about 213 metric tons of
surplus fissile materials, including the 200 metric
tons the President announced in March, 1995. Of
the 213 metric tons of surplus materials, the
Openness Initiative indicated that about 174.3
metric tons (hereafter referred to as approximately
175 metric tons) are HEU, including 10 metric tons
previously placed under International Atomic
Energy Agency (IAEA) safeguards in Oak Ridge,
Tennessee. The February 1996 Openness Initiative
announcement released additional details about the
forms and quantities of surplus HEU at various
locations, and that information is presented in
Figure 1.3-1 of the HEU Final EIS.

I11. National Environmental Policy Act
Process

A. HEU Draft EIS

On June 21, 1994, DOE published a
Notice of Intent (NOI) in the Federal
Register (59 FR 31985) to prepare a
Storage and Disposition of Weapons-
Usable Fissile Materials Programmatic
Environmental Impact Statement
(Storage and Disposition PEIS),
including both surplus and nonsurplus
HEU. DOE subsequently concluded that
a separate EIS on surplus HEU
disposition would be appropriate.
Accordingly, DOE published a notice in
the Federal Register (60 FR 17344) on
April 5, 1995, to inform the public of
the proposed plan to prepare a separate
EIS for the disposition of surplus HEU.

In accordance with a then-applicable
DOE regulation implementing NEPA, 10
CFR 1021.312, DOE published an
implementation plan (IP) for the HEU
EIS in June 1995. The IP recorded the
issues identified during the scoping
process, indicated how they would be
addressed in the HEU EIS, and provided
guidance for the preparation of the HEU
EIS. DOE issued the Disposition of
Surplus Highly Enriched Uranium Draft
Environmental Impact Statement (HEU
Draft EIS, DOE/EIS—0240-D) for public
comment in October 1995. On October
26, 1995, DOE published a Notice of
Availability of the HEU Draft EIS in the
Federal Register (60 FR 54867). The
Environmental Protection Agency’s
Notice of Availability of the HEU Draft
EIS appeared in the Federal Register (60
FR 55021) on October 27, 1995,
announcing a public comment period
from October 27, 1995 until December
11, 1995. In response to requests from
the public, DOE on November 24, 1995
published another Notice in the Federal
Register (60 FR 58056) announcing an
extension of the comment period until
January 12, 1996. Public workshops on
the HEU Draft EIS were held in
Knoxville, Tennessee, on November 14,
1995, and in Augusta, Georgia, on
November 16, 1995.

During the public comment period,
the public was encouraged to provide
comments via mail, toll-free fax,
electronic bulletin board (Internet), and
toll-free telephone recording device. By
the