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.: Depafimmt of Energy.

i
i~t “ Wastin@on, DC 20585

June 1996

Dear hterested Party:

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

The Department proposes to e~iinate the proliferation threat of surplus HEU by blending it
down to low enriched uranium @EU), which is not weapons-usable. The EIS assesses the
disposition of a nominal 200 metic tons of surplus HEU. The Preferred Akmative is,
where practical, to blend the material for sde as LEU and use overtime, in cornmercird
nuclear reactor fiel to recover its economic vrdue. Material that cannot be economically
recovered would be blended to LEU for disposd as low-level radioactive waste.

k addition to the “No Action” Atemative, the HEU EIS analyzes four dtematives that
represent different proportions of the resulting LEU being used in commercial reactor fiel or
disposed of as waste. It analyzes the blending of HEU using three different processes at four

potentird sites. The transportation of materials is dso analyzed.

A public comment period for the HEU Draft EIS was held from October 27,1995 to
January 12, 1996. Commenti were received by letter, fax, electronic mti, and telephone
recording. In addition, pubfic worhhops on the EIS were held in fioxvfle, Tennessee and
Augusta, Georgia in November, 1995. Ml comments were considered by the Department in

preparing the Find EIS and are presented along with responses in Volume U of the
document A Record of Decision on surplus HEU disposition WWbe issued no sooner than
30 days following publication of the Notice of Avtiabifity of the HEU Find EIS in the
Federd Register.

The Department appreciams the participation of outside organizations and the general pubfic
in the review of this document

Sincerely,

‘-~.David Nulton, Dkector
Office of NEPA Compfiace and Outiach
Wlce of Fissfle Materirds Disposition

@
Prin!d VM WYinkon- paper
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COVER S~ET

Lead Federd Agency: U.S. Department of Energy @OE)
Cooperating Federd Agency: U.S. Environmentrd Protection Agency

Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement
(DOE~IS-0240)

CONTACTS:

For further information on this
environmental impact statement (EIS),
cdl (202) 586-4513 or fax (202) 586-4078
or contacti
Mr. J. David Nulton
Director
Office of NEPA Compliance and Outreach
Office of Fissile Materials Disposition
U.S. Department of Energy -
1000 Independence Ave., SW
Washington, D.C. 20585
(202) 586-4513

For further information on the U.S. Department
of Energy/National Environmental Policy Act
(NEPA) process, CW (800) 472-2756
or contacti
Ms. Carol Bergstrom
Director
Office of NEPA Poficy and Assistance (EH-42)
Office of Environment, Safety and Health
U.S. Department of Energy
1000 Independence Ave., SW
Washington, D.C. 20585
(202) 586-4600

ABSTRACT:

This document assesses the environment impacts that may result from alternatives for the disposition of
U.S.-origin weapons-usable hig~y enrichd uranium (HEm that has been or maybe declared surplus to
national defense or defense-related program needs. h 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 DOES Y–12 Plant at the
Oak Ridge Reservation in Oak Ridge, Tennessee; DOE’s Savannah River Site in Aiken, South Carofina
the Babcock & Wilcox Naval Nuclear Fuel Division Facility in Lynchburg, Virginiw 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 environmentrd justice are included in the
assessment. The intersite transportation of nuclear and hazardous materials is dso assessed. The
Preferred Alternative is blending down as much of the surplus HEU to LEU as possible while gradudly
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 WOLWME~

The Department of Energy issued a HEU Draft EIS on October 27, 1996, and held a formrd 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 pubfic hearings held in fioxvi~e, Tennessee, on November 14, 1995, and Augusta,
Georgia, on November 16, 1995. These comments were rdso considered during preparation of the HEU
Find EIS. Comments received and DOES responses to those comments are found in Volume II of the
EIS.
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~TWC CO~MION CWRT

To Convert Into Metric

If YoutiOW Mtitiply By To Get

Length
inches
feet
feet
yards
miles

Area
sq. inches
Sq.feet
Sq,yards
acres
sq. miles

Volume
fluidounws
gallons
cubicf=t
cubicyards

Weight
ounces
pounds
shorttons

Force
dynes

Temperature
Fahrenheit

2.54
30.48
0.3048
0.9144
1.60934

6.4516
0.092903
0.8361
0.40469
2.58999

29.574

3.7854
0.028317
0.76455

28.3495

0.45360
0.90718

.00001

Subtract32 then
multi~lvbv 5/9ths

centimeters
centimeters

meters
meters

Klometers

sq. centimeters
sq. meters
sq. meters

hectares
sq. kilometers

rnilfiliters
liters

cubicmeters
cubicmeters

grams
Klograrns

metic tons

newtons

Celsius

To Convert Out of Metric

If You&OW Mdtiply By To Get

centimeters
centimeters
meters
meters
Wometers

sq. centimeters
sq. meters
sq. meters
heetares
sq. kilometers

rnilhfitem
Eters
cubicmeters
cubicmeters

grams
tilograrns
metrictons

newtons

0.3937

0.0328
3.281
1.0936
0.6214

0.155
10.7639
1.196
2.471
0.3861

0.0338
0.26417
35.315
1.308

0.03527
2.2046
1.1023

100,000

inches
feet
feet

yards
miles

sq. inches
sq. feet

sq. yards
acres

sq. miles

fluidounces
gallons

cubicfeet
CUbiC yards

ounces
pounds

shorttons

dynes

Celsius Multiplyby g/5ths, Fahrenheit
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 Engfish using the conversion table above
will give answers not consistent within the text.
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Prefix

exa-
peti-
tera-
giga-
mega-
kiIo-
hecto-
deka-
deci-
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mtiti-
micre
nano-
picm
femto-
atto-

Spbol
E
P
T
G
M
k
h
da
d
c

m

P
n

P
f
a

Multiplimtion Factor
1000000000000000 000= 10’8

1000000000000 000= 10’5
1000000000 000= 1012

1000000 000= 109
1000 000= 106

1 000= 103
100= 102
10= 101

0.1 = 10-1
0.01= 10-2

0.001= 10-3
0.000001 = 10-6

0.000000001 = 10-9
0.000000000001 = 10-12

0.000000000000001 = 10-’5
0.000000000000000001 = 10-’8
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Summary

Sumary

INTRODUCnON

The Department of Energy (DOE) is the Federal
agency responsible for the management, storage, and
disposition of weapons-usable fissile materirds from
United States nuclear weapons production and
dismantlement activities. HigMy enriched uranium
(HE~ is a weapons-usable fissile material; in certain
forms and concentrations, it can be used to make
nuclear weapons. 1 In accordance with the National
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 alternatives for the

I
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 Zmpact Statement
(HEU EIS) consists of two volumes, plus this
summary. Volume I contains the main text and the
tahnicd appendices that provide supporting details
for the analyses contiined in the main text. Volume ~
contains the comments received on the HEU Draft
EIS during the public review petiod 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 fines 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.

1 Plutonium (Pu) is the other major weapons-usable fissile
material. This document covers the disposition of surplus

I

HEU. The storage of nonsurplus Pu and the storage and
dispositionof surplusPu, as wellas the storageof nonsuqlus
HEUandsurplusHEUbeforedisposition(orcontinuedstorage
of surplus HEU if no action is selected in the Record of
Decision~OD] for tils HEUEIS),areanalyzedin theStorage
and Disposition of Weapons-Usable Fissile Materials
Programmatic Environmental Impact Statement, which was
issuedfin draftform)in February1996.

Uranium

The heaviest naturally occurring
metallic element. It has three
naturally occurring radioactive
isotopes, uranium-234 (U-234)
(4.01 percent of natural uranium),
U-235 (0.7 percent), and U-238
(99.3 percent). U-235 is most
commody used as a fiel 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 nuclear weapons and the potentird for
environment, 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 Ctinton
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 Secretaryof Energy’sOpenness Initiative announcement
of Febmary6, 1996,dwlmd that the UnitedStateshas about
213 t of surplus fissile materials, including the 200 t the
President announced March 1995. Of the 213 t of surplus
materials,the Openness Initiative indicatedthat about 174.3t
(hereafter referred to as approximately 175 t) are HEU, .
including 10 t previouslyplaced under htemationd Atomic
EnergyAgencyWA) safeguardsin O& Ridge,TeMessee.
The HEU Draft EIS, which identifiedthe cumentsurplus as
165Ldidnot includethe WA safeguardedmaterial.

s–1
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proliferation purposes md, where practical, to reuse
the resulting LEU in peaceful, beneficird ways that
recover its ~ommerci~ vrdue.3 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-
usabifity of HEU can be eliminated by blending it
with materird 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 suppfies of

ILEU. It would need to be re-enriched to be useful in
weapons, which is a cosdy, technic~y demanding,
and time-consuming process. Therefore, blendlng to
LEU is the most timely and effective method for
eliminating the proliferation threat of surplus
mu.

Highly Enriched Uranium

Uranium enriched in the isotope
U-235 to 20 percent or above, at
which point it beeomes 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 plank.
Other portions of the resultant LEU would contain
uranium isotopes, such as U-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
commercird use beeause its isotopic composition
would not meet current industry specifications for
commercial nuclear reactor fuel. Nonetheless, it
could be used as fuel under certain circumstances.

Beeause of the multiplicity of existing material forms
and potentird end products (commercial reactor fuel
or LLW), disposition of the entire inventory of
SUWIUSHEU is Nely 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
ACHON

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

I

materials, setting a nonproliferation example for
other nations, and Wowing peaceful, beneficial reuse

I of the material to tbe 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

I

depleted (0.2 to 0.7-percent
U-235) uranium by one of seve~
available processes to produce
LEU.

3 Low-enriched uranium has commercial value because, at
appropriateenrictient Ievek and in appropfite forms,it can
beusedasfuel for thegenerationofelectrici~in nuclearpower
plants.

s-2
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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 poficy.
These proposed actions would essenti~y etiminate
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 DOE’s HEU
inventory as well as costs associated with storage,

1accountability, and security, rather than indefinitely
storing such material. Blending down surplus HEU to

I make non-weapons-usable LEU is the easiest and
most rapid path for neutralizing its proliferation
potential.

SCOPE OF THE EnVirOnment WPACT
STATEMENT

The HEU EIS assesses environmental impacts of
reasonable alternatives for the disposition of surplus

IHEU. 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

I additionrd weapons-usable HEU (not yet identified)
that may be declared surplus in the future. The

I material, which is in a variety of forms, is currentiy
located at facilities throughout DOE’s nuclear
weapons complex, but the majority is 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 pl~~.

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

Lynchburg, Virginiw and the Nuclear Fuel Services
I (NFS) facilities in Erwin, Tennessee. The blending

processes evaluated are uranyl nitrate hexahydrate

I

(UNH), meti, and uranium hexafluoride (UF6). ~6
blending capability does not currenfly exist at any of
the candidate sites.

Uranyl nitrate hexahydrate blending could be used to
produce either commercial reactor fuel or LLW,
whereas ~6 and meti blending would ody 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.

The disposition of surplus HEU was originally
I considered within the scope of the Storage and

Disposition of Weapons-Usable Fissile Materials
Programmatic Environmental Zmpact Statement
(Storage and Disposition PEIS), which also deals

I
with plutonium ~). In the course of the Storage and
Disposition PEIS public scoping process (August
through October 1994), DOE realized that it might be
more appropriate to analyze the impacts of surplus

I 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 anrdysis 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

I 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
pralude other decisions that maybe 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 is the most rapid path for neutralizing the

I

proliferation threat of surplus HEU; is consistent
with the President’s nonproliferation policy; would
demonstrate the United States’ nonproliferation

I commitment to other nations; and is consistent with

s–3 ‘
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A Q BlendHEU to LEUas UNH (existing process)

Babcock & Wilcox, . BlendHEU to LEU as UF6 (new prOCeSS)
Lynchburg, VA

● Blend HEU to LEU as UNH (existing process)

Nuclear Fuel Sewices,
Emin, TN

. BlendHEU to LEU as UF6 (new PrOCess)

-*

Y-12 Plant at .

Oak Ridge Reservation,
Oak Ridge, TN ●

HEU Interim Storage Facili~

Blend HEU to LEU as UNH (existing process)

Blend HEU to LEU as metal (existing process)

v●
● Blend HEU to LEU as UNH (existing process)

Savannah River Site,
Aiken, SC

Babcock & Wilcox,
L~chburg, VA

Nuclear Fual Services,
Ewin, ~

Y-12 Plant at
Oak Ridge Reservation,
Oak Ridge, ~

Savannah Rivar Site,
Aiken, SC

2ffiWEU(S)

Figure S-2. hcation of Sites That WOUMbe Potential@ 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 pubfished 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 proposrd. 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

Iat the facilities md using technologies that exist and
are available today or that could be added without
new construction. It analyzes the transportation of
neeessary materials from their tikely places of origin
to the potential blending sites, and from blending
sites to the likely or representative destinations for
nuclear fiel fabrication or waste disposrd. Decisions

I about the timing and details of specific disposition
actions (which facility or process to use) might be

I made inpartby DOE, USEC, the private successor to
USEC, or other private entities acting as marketing

I agents for DOE.

storage of most nonsurplus HEU.

Until recently, DOE was authorized to market LEU,
including LEU derived from HEU, ody with USEC
acting as its marketing agent.4 On April 26, 1996, the
President signed Pubtic Law 104134, 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 sell through
USEC, but places several conditions on the srde or
transfer of DOE’s uranium inventory (Public Law
104-134, Sections 3112(d) and 3116(a)(l)). 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
I surplus HEU, and the exact time at which such

batches would be subject to disposition, would
depend on a number of factors, including the mte 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 Pubtic Law 104134); and available throughput
capacities and capabihties of the blending facilities.
The HEU EIS anrdyzes the blending of surplus HEU

[ 4 The Energy Poliq Act of 1992,Wbhc hw 102486, creatd
USECasa who~yGovernment-ownedcoloration to takeover
uranium enrichment functions from DOE. The legislation
made USECthe Government’sexclusivemarketingagent for
enricheduranium(42U.S.C.2297c(a)).

S4

Enrichment

A process whereby the proportion
of fissile U-235 in uranium 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

I percent or more is typical for
weapons.

PmFEmD ALTEmATIVE

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

I S-3 of this Summary. In addition to the No Action
Atemative, there are four dtematives 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 dtemative that satisfies the purpose and
need described previously. The Prefemed Alternative
is identified as Alternative 5, Variation c (the
variation using M four sites), in the HEU EIS. Under
this dtemative, 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
fouows:
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T&le S1. AUe&.ves for Dispos~n of Surplus High@ Entihed Uranium

Site DOE Sites: Y-12 and S~ Commercial Sites: B&W and ~S

A1temativ& Variations Components Amount Process Durationa Amount Process Durationa

I

1.NoAction 200 t storage 10yrs

I2. No Commercial Use
100-percentwaste

3.~lmited
Commercial Use
25-percentfue~
75-percentwaste

All four sites

All four sites
(exceptfor
50 t of USEC
material)

4. Substantial
Commercial Use
65-percentfue~
35-percentwaste

a) DOE sites
only

I b) Commercial
sites only

I
I

c)All four sites

200 t blended
to waste

50 t fuelc

150t waste

130t fuelc

70 t waste

130t fuelc

70 t waste

130t fuelc

70 t waste

@marilyY-12)
50 tisite

37.5 tisite

65 Usite

35 tisite

UNH 24 yrs 50 tisite UNH 24 yrs
metalb 16yrs

25 dsite UF6 6 yrs
UNH 6 yrs

UNH 18yrs 37.5 tisite UNH 18yrs
metalb

UNH

2 yrs

6 yrs

UNH 17yrs
metalb 11yrs

65 tisite UF6 16yrs
UNH 16yrs

35 Usite UNH 17yrs

32.5 tisite UNH 16yrs 32.5 tisite UF6 16yrs
UNH 16yrs

17.5tisite UNH 8 yrs 17.5tisite UNH 8 yrs
metdb 6 yrs



m
& Table S-1. Alternatives for Disposition of Surplus Highly Enriched Uranium—Continued

Site DOE Sites: Y-12 and SRS Commercial Sites: B&W and ~S
Alternatives Variations Components Amount Process Durationa Amount Process Durationa

d) Single site 130t fuelc 130tisite UNH 16yrs 130tisite UF6 16yrs
UNH 16yrsI

I

I
70 t waste

170t fuelc

30 t waste

170t fuelc

30 t waste

170t fuelc

30 t waste

170t fuelc

30 t waste

70 tisite UNH
metalb

33 yrs 70 tisite
23 yrs

UNH 33 yrs

j 5. Maximum

I Commercial Use

,1
85-percentfue~
15-percentwaste

I
I
1

I II
I
II

a) DOE sites
only

85 tisite UNH 21 yrs

15tisite UNH
metalb

7 yrs
5 yrs

b) Commercial
sites only

85 tisite UF6
UNH

21 yrs
21 yrs

15tisite

21 yrs 42.5 tisite

UNH 7 yrs

c) All four sites 42,5 tisite UNH UF6
UNH

21 yrs
21 yrs

7.5 tisite UNH
metalb

170tisite UNH

4 yrs 7.5 tisite
2 yrs

UNH 4 yrs

d) Single site 21 yrs 170 tisite UF6
UNH

21 yrs
21 yrs

I 30 tisite UNH 14Yrs 30 tisite UNH 14 yrs

metalb 10jrs

a Someindicateddurationsare revisedsubstantiallyfrom thosein the DmfiEIS, in responseto commenk received.}Vheremthe DraftEIS based its projectionsof commercialblending
durationsonmaximumpossibleblendingcapabilitiesofthefacfities(upto40 tiyr toti inthefour-sitesvariations),thedurationsindicatedhere@asedona totrdof8 tiyrforcornmereid
rrtatend)reflwtmoreretistic assumptionsconwrningDOES abtity to de matend avtiable, marketconditions,andlegislativerequirementsto avoidadversematerialimpactson the
domesticuraniumindustry.\Vasteblendingis basedon p=ssing rates of 3.1 tiyr for meti bIendingat Y-12 and 2.1 tiyr for W blendingat other sites (about9 tiyr for d] four sites
together).

I b ~eY-12 Plant ody.

I

c me proposrdto transfer50 t of =U to USECis a amponent of eachof the comrnefid useMternatives(3,4, and5). hcluded withinthisproposal,md as pa of~tematives 3,4, md
5, is theprop transferto USECof titie to 7,000 t of NU.
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I

To gradually blend down surplus HEU
and sell as much as possible (up to 85
percent) of the resulting commercially
usable LEU (including as much off-spec5
LEU as practical) for use as reactor fiel,
(including 50 t of HEU that are proposed
to be transfened 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 UF6 and UNH) that best
serves programmatic, economic, and
environment needs, foflowing the ROD
and continuing over an approximate 15-
to 20-year period, with continued storage
of the HEU until blend down.

To eventually blend down surplus HEU
that has no commercial 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-specmaterialismaterialthat,whenblendedtoLEU,would
not meet industry standard (American Society for Testing
Materials)specificationsfor isotopic content of commercial
nuclear reactor fuel. The ultimate dispositionof the off-spec
materialwi~ dependon the ablfityand wi~lngnessof nuclear
fuel fabricators and nuclear utilities to use and the Nuclear
RegulatoryCommissionto ficensctheuseofoff-sp~ fueL@or
instance,fuelwitha higherthanusualproportionof theisotope
U-236, which inhibits the fissionprocess that is needed for
reactors to produce heat and electricity,can still be used in
nuclear fuel if the fuel is at a somewhat higher enrichment
level. High levelsof U-234can have implicationsfor worker
radiation exposures during fuel fabrication.) Utilities have
expressedsome interest in the use of such material, but the
practicalextentof that inte~st is not yet determined.

; The proposal to transfer 50 t of HEU and 7,000 t of NU to
USECis specificrdlyauthon=d by Swtion 3112(c)of Pubfic
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
transferredto USECcould not beginbefore 1998pursuantto
the statute. Because the proposed transfer of 7,000 t of NU
fromDOEtoUSECis partof thesameproposedtransactionas
the transferof 50 t of HEU, the environment impactsof that
transferare assessedin Section4.9 of the HEUEIS and in Wls
Summary. DOE may propose to sell additional remaining
inventoriesof NU and those decisionswfll be considered in
separateNEPAreviews,if nec=ary.

—

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 m~e available
Forblending, it is anticipated that no more than 70
percent of the surplus HEU codd 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 fiel (the totrd quantity of which remains
classified). The irradiated fuel is not directly
weapons-usable, is under safeguards and security, and
poses no prohferation threat. Therefore, DOE is not
proposing to process the irradiated fiel to separate the
HEU for down blending as part of any of th~
dtematives 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 stabfization, facifity cleanup, treatment,
waste management, safe disposd, 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
Mtemative, DOE would recycle any such recovered
HEU and blend it to LEU pursuant to the HEU EIS.7
:If the No Action Alternative were selected in the
ROD for this EIS, such “recoverer HEU would
:ontinue to be stored pursuant to the Storage and
Disposition PEIS or other appropriate NEPA
inalyses.) To provide a conservative analysis
?resenting maximum potential impacts, the HEU EIS
includessuch HEU (currendy in the form of irradiated

~For example, weapons-usable HEU is anticipated to be.
recoveti fromdissolvingandstabtitig targetsandspentfuel
at SRS pursuant 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 proposeddemonstrationof electrometilurgicrd
treatmentatArgonneNationalhboratory-West pursuantto the
analysis in the Environmental Assessment for
ElectmmetallurgicalTreatmentResearchandDemonstration
Project in the Fuel Conditioning FaciliQ at Argonne National
Laboratory-West (May 1996) (Finding of No Significant
Impact, May 15, 1996). As part of the proposed
electrometa~urgicaltreatment demonstration,HEU derived
from the demonstrationwould be blended down to LEU at
ArgonneNationalLaboratory-WesCtherefore,such material
wouldnotbe blendeddownas part of the HEUEIS.

s-9
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fuel) in the material to be blended to LEU, as if such
I HEU had been separated from the irradiated fuel

pursuant to herdth and safety, stabilization, or other
I 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 (HL~ in a reposito~ or alternative pursuant to
the Nuclear Wwte Policy Act.8

With respect to the surplus HEU that could be
blended to commercial fuel feed for power reactors,
including the 50 t of HEU proposed to be transferred
to USEC, the decisions and associated contracts

] concerning 1) which facility(ies) would blend the
materird, and 2) marketing of the fiel, may be made
by USEC, by a private successor to USEC, by other
private entities acting as marketing agents for DOE,
Drby DOE.

rhe Department of Energy has concluded that the
Preferred Alternative would best serve the purpose
md need for the HEU disposition program for several
reasons. DOE considers W of the action dtematives
(2 through 5) to be roughly equivrdent 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 allocation
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, dtematives that
include commercird use better serve the economic
recovery objective of the program by rdlowing for
peaceful, beneficial reuse of the material.
Commercial use would reduce the amount of
blending that would be required for disposition (a 14
:01 blending ratio of blendstock to ~U as opposed

8 K HEUcurrentiyh kdiati fuelremainsin its currentform,
it wouldbe managedpursuantto the andym and dmKlonsin
theProgrammatic Spent Nuclear Fuel Management andI&ho
National Engineering bboratory Environmental Restoration
and Waste Management Programs Environmental Impact
Statement (Aprfl 1995) and the associated RODS (60 FR
28680,June 1,1995, amendti by 61FR9441,March8, 1996),
and subsequent, project-specific or site-specific NEPA
documentation.Suchspent fuel couldbe d~pod of as ~W
in a repository pursuant to the Nuclear Wate Policy Act (42
USC 10101etseq.). DOEis in theprocessofcharactetig the
YuccaMountainSitein Nevadaas a potentirdreposito~ under
thatACL

s-lo
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to 70 to 1for waste) and minimize Government waste
disposal costs that would be incurred if all (or a
greater portion o~ the material were blended to
waste. The srde of LEU derived from surplus HEU
would yield returns on prior investments to the
Federd Treasury. Finally, the anrdysis in the HEU
EIS indicates that commercird use of LEU derived
from surplus HEU would minimize overall
environmental impacts because blending for
commercial use involves generrdly lower impacts,
and because adverse environmental impacts from
uranium mining, mi~ng, conversion, and enrichment
would be avoided by using this material rather than
mined uranium to produce ‘nuclearfuel.

[Text deleted.]

An indirect impact of the Preferred Alternative 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
environment impacts of uranium mining, milling,
conversion, and enrichment to genemte 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 ad potentitiy 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 Radioactive and Hazardous Waste
(DOEEIS-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
ody, 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 dtemative LLW facitity) 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..
I maybe required for some time. The storage, pending

disposition (for up to 10 years) of surplus HEU at the

I

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, (DO~A4929, 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

I PEIS or tiered NEPA documents.g

Screening Proc=s 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.lo The process was conducted by a screening

I committee that consisted of five DOE technical

g Under the No Action Alternative for the Storage and
Disposition PEIS, if storage of surplus HEU pending
disposition(or no action) continuedbeyond 10 years,storage
facilitiesat Y-12 would be maintainedto ensuresafe factity
operation,or surplusHEUmaterialmightbe movedout of the
Y-12 Plantat theendof the 10-yearperiodwiththecompletion
of the relocation within the folIowing 5 years. Subsequent
NEPAreviewwouldbe conductd as required.

I 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 evaluated. It
compared alternatives against screening criteria,

I considered input from the pubfic, and used technical
reports and analyses from the National Laboratories
and industry to develop a find fist of alternatives.

The first step in the screening process was to develop
criteria against which to judge potential dtematives.
The criteria were developed for the screening process
based on the President’s nonproliferation poficy 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 Weapom 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

I

criteria reflect domestic and policy interests of the
United States, including nonproliferation; security;
environment, safety, and health; timeliness and
technological viability; cost-effectiveness;
intemationrd 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 pubtished 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 (DO~D-0002, March 29, 1995).

The Department of Energy began with nine potential
I dtematives for the disposition of surplus HEU. These

dtematives were evaluated in the screening process to
identi~ those -omble rdtemativ= thatmeritd tier

I evaluationin the HEU HS. As a result of the Scrmning

*%e d~positionof surplusHEUwasoriginallywithinthescope
of the Storageand DispositionPEIS. Separateanalyseswere

I conductedfor Pu, HEU,and other fissflematerialsduring the
screeningproc~ to identifyreasonabledtematives for each.
~erefore, the resultsof the scr~ning processare not affated
by the separationof the dispositionof surplusHEU from the
StorageandDispositionPEIS.

S-n
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proems, five alternatives were identifid as reasonable
rdtemativesfor furtherdysis:

● 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
disposd as waste

IFoUowing the screening process, the five dtematives
identified as reasonable were further refined. The
blend to 0.9 percent and discard as waste dtemative,
which was originally intended to address only
materird not suitable for use as commercial fuel, was

I expanded to include W surplus HEU. Although this
would not r-over the material’s economic value, it

I would meet nonproliferation goals. [Text deleted.]

The blend to LEU (19 percent or less enrichment) and
se~ dtemative was eliminated from analysis bmause
LEU with an enrichment level of 19percent cannot be
used commercirdly as remtor fuel without further
blending; it presents criticrdity concerns (for
transportation and storage before down blending) that
would need to be accommodated, and, as an interim
blending level, it is not as monomicd as blending
dirmtly to 4 percent in a one-step prmess.

CHARACTEMZATIONOF SURPLUSmGHLY
ENMCHEDURANIUMMATEMAL

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 fiel or waste.

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

10f 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
thoseASTM sp~ifications when blended with NU or
LEU. The surplus HEU material could be
characterized as commercial, off-spec, or non-
commercird depending upon its ability to be used as
reactor fuel.

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

I adequate qutity and form will Wow production of
LEU that meets the ASTM specifications for use in
fabrication of commercial reactor fuel.

Off-Spec Material—Ethe 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 pubfic
utilities) who are wi~ing 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 economictiy 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 dso in dismantled
weapons components that cannot be recovered
bmause the technology has not yet been developed to
recover the HEU.

Figure S–3 provides a materird flow diagram for the
disposition of surplus HEU.

I An important factor in determining the disposition of
any specific batch of HEU would be whether it can be
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,,..
Oxides, compounds,

and solutions
(pure and impure)

. . + .-,.. ,.
.. ..

● NU (oxide or UF6)—multiple sources
(DOE sites and commercial
producers)

c DU (metal)—Femald, OH;
ORR, TN; SRS, SC

● NU, DU, LEU4RR, TN; Femald, OH;
USEC, Paducah, W and PoRsmouth, OH

. .
~F6

(for UNH blending on~)
~ <,.v:> . .

:....:
NU in oxide

,..

or UF6 form;

DU in oxide or

f.rm ~ ~

metal fore; LEU in
metal or oxide

......

:: In oxide fom
. . : --- ... ...,., ,..

..-

UF6 UNH Metal

(-4% U-235 enrichment) (-4% or -0.9% U-235 (-0.9% U-235 enr;chmen~
enrichment)

● B&W, Lynchburg, VA ● Y-12, Oak Ridge, TN ● Y-12, Oak Ridge, TN

● NFS, Emin, TN ● SRS, Aiken, SC

“ B&W, Lynchburg, VA

QNFS, Erwin, TN

LEU ;S UF6
. .. .
:,

>...
LEU as oxide...

LEU a;UNH , ~
. .......,,

Domestjc Commercial Fuel
Fabrjcatjon Plants

● ABB-CE, Hematite, MO

“ B&W, CNFP, Lynchburg, VA

● GE Wilmington, NC

● SNPC, Richland, WA
QWCFF, Columbia, SC

.. . . . ... . ..
. .. ..

LLW Disposal

Note GE=General Electf& ABB-CE=Asea Brown-Boveti
Combustion Engineering; CNFP=Commercial Nuclear
Fuel Plant SNPGSemens Nuclear Power
Coporatio~ WCF%Westinghouse Glumbia Fuel Facifity.

2727/HEU

Figure S-3. Material Flow Dtigram for Surplus Highly Enn”ched Uranium Disposition.
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HIGHLYENMC~D URMM DISPOSITION
ALTERNAmVm

The screening process alternatives were further
refined by combining the dirat sde of surplus HEU
(buyer to blend HEU to LE~ dtemative and the blend
HEU to ~percent LEU and sefl as commercial ractor

I

fuel feed alternative. This was done because the
potential environmental impacts of these two

“~tematives are the same. They ~er ordy in whether
I 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 infinit~
therefore, DOE has selected reasonable dtematives
that not ordy 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–1, are described in
detail in the following section. Timeframes shown in
Table S–1 reflect assumptions concerning DOE’s
ability to make material available, market conditions,
and legislative requirements to avoid adverse
material impact on the domestic uranium industry. A
graphical representation of the time required to
complete dtemative based on the use of 1, 2, or 4
blending sites, is shown in Figure S4.

Several blending technologies and facilities are Mely
to be used for different portions of the surplus
inventory, and the decisions regarding those
technologies and facilities are tikely to be made in
part by USEC or other private entities outside DOE.
Thus, specific decisions concerning the locations
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 dtematives. 11Section

llForexample,whalethealternativesassessblendingeither 85,
I 65, or 25 perant of the materialto commemid fuel, another

percentage might more accurately represent ultimate
disposition.Simiiarly,w~e twoof the variationsassumethat
material is dividedeverdy among the four possiblefacfities
(25 percent to each), some other d~tribution amongthree or

I

fourfac~ltiesis possible.next deleted.]Suchvariationswodd
be witiln the rangeof dtemativ= analyzedin thisEIS.
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4.5.6 of the HEU EIS explains how impacts would
change if the actual Mocation between dtematives,
end products (commercial fuel feed or waste),
blending processes, and blending sites differed from
the representative reasonable rdtematives.

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 currentiy in
the form of irradiated fuel.

For the commercird use rdtematives, LEU material
with commercial value would be transported
following blending to fuel fabricators for use in
fabricating commercial nuclear reactor fuel.
Currently, there are. ~ve potential domestic

Icommercial facilities 12 that could process LEU
derived from surplus HEU into commercial nuclear
reactor fuel and over 100 domestic commercial
electrical power nuclear reactors that could
potenti~y 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
potentird customers for the fuel. 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.).

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

12Atthis time, the five potential domestic comrnercird fuel
fabricators are: 1) Asea Brown-Boveri Combustion
Engineering, Hematite, Missouri; 2) B&W, Lynchburg,
Viigini~ 3) GeneralElectic NuclearProduction,Wilmington,
North Carolina; 4) Siemens Nuclear Power Corporation,
Richland,Washingto~ and 5) WestinghouseColumbiaFuel
Facifity,Columbi~ South Carofina.Foreignfuel fabricators
and foreign commercial electrical power nuclear reactors

I might also receivematerial,but are not as likelyas domestic
fabricatorsandreactors.
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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 wi~ 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
potentird HEU blending sites (Y–12, SRS, B&W, and
NFS) would continue.

No Commercial Use (0/100 FueWaste Ratio)

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

] or without commercial value. The blending would be
performed at d four sites. Mthough this dtemative
would not recover any of the eeonomic value of HEU

I for the Government, it is evaluated for all surplus
HEU to provide a comprehensive evaluation of a fi~
range of rdtematives in the HEU EIS.

I [Figure deleted.]

Surplus HEU could be blended to waste as either
I UNH or as metal at a rate per site of up to 2.1 tiyr or

3.1 tiyr, respectively. All blending sites have UNH

I
blending capability. Only theY-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
disposd facility.

Limited Commercial Use (25/75 Fue~aste
Ratio)

I

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

13Under the No Action Alternative for the Storage and
Disposition PEIS, if storage of surplus HEU pending
disposition(or no action)continuedbeyond 10 years,storage
facilitiesat Y-12 wouldbe maintainedto ensurestie factity
operation,or surplus~U materifl mightbe movedoutof the
Y-12 Plantat theendof the 10-yearperiodwiththecompletion
of the relocation within the following 5 years. Subsequent
NEPAreviewwouldbe conductedas rquired.
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percent (150 t) would be blended and then disposed
of as waste. The tifle to 50 t of surplus HEU would be
transferred to USEC. USEC (or a successor private
corporation) then would select the commercird site or
sites for blending 50 t of surplus HEU to LEU for use
in commercial fuel. The remaining 150 t would be
blended to waste.

I This rdtemative would blend 50 t of HEU at the two
commercial sites. The 50 t would be distributed
equtiy between the commercial sites, each blending

125 t of material. *4The remaining 150 t of surplus
HEU materird would be blended to waste using rdl
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 FueWaste
Ratio)

I 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 ptivate 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 t), could be blended at any or M of the four sites.
The LEU product would be sold for use in
commercial reactor fuel. The remaining 70 t of
surplus HEU 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 W of
the HEU at the two DOE sites, with the HEU spfit
equally between them. ORR and SRS would each
blend 65 t of HEU to LEU for commercial fiel and
35 t of HEU to LEU for disposal as waste. The
second vtiation wotid blend d of the HEU at the

l%s distributionandtie distributionsforAtematives4 md 5
areassumedody forpurposeofanalysis.It is notintendedto
foreclosethe selectionof anotherdistributionthat might
includeDOEsiW or ody one site.

-,’



two commercial sites, with the HEU split equally
I between them. B&Wand ~S would each blend 65 t

of HEU to LEU for commercial fiel and 35 t of HEU
to LEU for disposrd as waste. The third variation
would blend the HEU at W four sites, with the HEU
split equally among them. Each site would blend
32.5 t of HEU to LEU for commercial fuel and 17.5 t
of HEU to LEU for disposal as waste. The fourth
variation would blend W 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 disposd
as waste.

I Next deleted.]

Maximum Commercial Use (85/15 FueWaste
Rati&Preferred Alternative)

I
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 dl of the four sites. The LEU
product would be sold for use in commercial reactor
fuel. The remaining 30 t of surplus HEU would be
blended to waste.

There are four variations of this dtemative using
different combinations of sites. They are the same as
those assessed for the previous dtemative. The first
variation would blend dl of the HEU at the two DOE

Isites, with the HEU split equtiy between them. ORR
and SRS would each blend 85 t of HEU to LEU for
commercird fuel and 15 t of HEU to LEU for disposrd
as waste. The second variation would blend dl of the
HEU at the two commercird sites, with the HEU split

I 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 disposrd as waste. The third
variation would blend dl of the HEU at dl four sites,
with the HEU split equally among them. Each site
would blend 42.5 t of HEU to LEU for commercird
fuel and 7.5 t of HEU to LEU for disposd as waste.
The fourth variation would blend 41 of the HEU at a
single site. The site would blend 170 t of HEU to

LEU forcommercid fuel and 30 t of HEU to LEU for
disposd as waste.

I [Text deleted.]

C~DmATE SITm

Four candidate sites are analyzed in the HEU EIS for
disposition (using one or more of the blending

I processes) of surplus HEU. They are DOE’S Y-12
Plant at ORR, SRS, and two privately owned and
operatd facfities, B&W and NFS. The Y–12 Plant is

I the interim storage site for most of the surplus HEU.
B&W and NFS have Nuclear Regulatory Commission
~C) ticenses to procms HEU. AUof tiese sites are
currently performing, or until recently have
performed, nationrdsecurity activities involving HEU.

N candidate sites currently have technica~y viable
HEU conversion and blending capabilities and could

I 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 eff=tive. Moreover,
new construction would pose additional impacts to
the environment, although impacts from normal

I
operations would be similar.

The Y–12 Plant has both molten metal and UNH
blending capabihties. The commercial vendor sites,
B&W and NFS, have only UNH blending capability

I 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

I HEU operations, including blending. [Text deleted.]

No capability currentiy exists for conversion of HEU
to UF6 at the candidate sites; therefore, new
processing equipment would need to be installed to
provide capability for UF6 blending of surplus HEU.
B&W and NFS are analyzed as reasonable
representative sites for new UF6 conversion and
blending capability because those are the only

I commercial sites that currendy have NRC licenses to
process HEU. UF6 conversion and blending
equipment could be instied in existing buildings at

S-17
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those facilities, and they have indicated they would
consider possible instdation of such equipment. 15

Y-12 Plant, Oak Ridge, Term-ee. 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 fioxvifle, Tennmsee. ORSY-12 Plant is the
primary location of several Defense Program

I

missions, including maintaining the capabilities to
fabricate components (primtiy uranium and Kthium)
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 agenciw and other

I

departmental programs. Y–12 currently has
capabilities for UNH and meti blending.

Molten meti blending is performed in the Building
19212 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 furnaces
with 75-percent availability would be available to

I perform HEU blending. Blending can occur at a
mmmum rate of 3.1 tiyr for molten metrd blending
of 50-percent assay HEU to 0.9-percent assay LEU
with DU operating 21 shifts per week. Use of W 12

I vacuum induction furnaces with 75-percent
availability would double the blending capacity.

Uranyl nitrate hexahydrate blending is performed in
the Building 9212-Chemicd Reeovery Facility. The
blending process consists of feed size reduction,
oxidation, nitric acid dissolution, purification, UNH

I blending, and drying and crystallizing to produce
UNH crystis. Blending can occur at a rate of 5.6 tiyr
for UNH blending of 50-percent assay HEU to 4-
percent resay LEU, operating 21 shifts per week or

I 1.5 tiyr of 50-percent HEU assay to 0.9-percent LEU
for waste disposd. This capacity can be doubled if a

15Meitheror bothB&W and ~S should deeide to construct
additional facilities for UF6 conversion and blending,
constructionimpactswotid Mely includelanddisturbanceand
minor air emissions from construction quipment, and the
applicableMC ficensewouldn~ to be amended.Any such
constructionwodd be basedon thebusinewjudgmentof th=
commercialfacfities andwouldnot be necessitatedby DOWS
proposedaction.Environmentrdimpactswouldbe amdyxd by

I

thosefactities as partof the ~PA reviewassociatedwith tie
~C ficensingproctis.
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seeond denigrator,which has been purchased byY-12
but not yet instied, 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
denigrator that has rdready 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

I
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

Iapproximately 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 cument mission is to store, treat, stabilize, and
dispose of waste materials; manage and dispose of
nuclear materials and facilities; restore the
environment ad manage natud resources; develop
mission-supportive partnerships; and support
national seeurity and nuclear materials requirements.
SRS currendy has the capability for UNH blending.

Except as noted below, SRS has the capability to
blend HEU to either Apercent or 0.9-percent LEU.
The facilities for UNH processes are lmated 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
(crystilize andor oxidize) HEU that is blended 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.) mile it is virtudy rdl off-spec material,
including solutions md some irradiated fuel, most of
it is considered to be potentially suitable for
commercial use. (In connection with the Final



Summary

Environmental Impact Statement Interim
Management of Nuclear Materials EIS
[DOE~lS-0220, October, 1995] and the associated
ROD(s), the Department will dissolve and stabilize
some of the irradiated fuel in the F-Canyon andor H-
Canyon at SRS to make it suitable for safe storage. E
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 levels at SRS may be proposed in the
future, although none is being proposed by DOE at
this time. 16DOE 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 Feded agency
would build such a facifity either within the SRS (on
land leased from DOE) or nearby. Such a private
facility would need to be ticensed 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 facitity 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, additiond 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 facifity
(such as Y–12, B&W, NFS, or a fuel fabricator) for
solidification. *7Alternatively, dl 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
Materirds EIS.)

Other minor facifity upgrades, such as loading dmk
modifications for F- and H-Canyons to facifitite 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 tiyr of HEU for UNH blending of 50-percent

*%he list of possiblealternativesis not intendedto be, and
should not be construedto be, an exhaustivelist of all
reasonable alternatives for solidification of UNH at
commercial enrichment levels at SRS, should such
solidificationbe proposed.

. . ———-.-——.—

assay HEU to 4-percent assay LEU or 7.5 tiyr to 0.9-
percent assay LEU (both canyons, dl 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 materirds 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 dl nuclear materirds
stabilization activities. SRS has a complete
environment, safety, and heakh program to process
and handle HEU.18

Babcock &Wilcox Site, Lynchburg, Virginia. The

IB&W facility is located on approximately 212 ha
(524 acres) in the northeastern portion of CampbeU
County, approximately 8 km (5 mi) east of
Lynchburg, Wrginia. Ordy UNH blending capability
exists at B&W and the facilities are located at the

I

Naval Nuclear Fuel Division. The current primary
mission of B&W is fuel fabrication and purification

*7Theapproximately 20 t of HEU solutions at SRS could be
blended to approximately617 t of ~percent UNH solution.
The UNHsolutioncouldbe transportedfromSRSusingNRC-
certified liquid cargo tank trailers (for example, DOE-
specification MC-3 12, NRC Certificate of Compliance
Number 5059), or other DOT-approved Type A fissile
packagingto oneof severaloffsitefactities thatcouldperform
the solidification of the material. The SRS site is in close
proximityto existingcommercialfuel fabricationfacilitiesin
bothSouthCaroKnaandNorthCarolinathatcouldperformthe
sohdlfication.TheSouthCarolinafac~lty(97km [61mi] from
SRS) is assumedas a reprewntativesolidificationsite for the
purposeof analysisonly (it is not proposedat this time).This
project (transportation for solidification of 617 t of LEU
solution) would require about 350 truckloads of 16,800kg
(37,000poundseach)of UNHsolutionfincludes1.8t uranium
per truckload). The impact from nonradiological accidents
would be about 3.7x10-3fatalitiesfor the entire project.The
risk from radiological acciden~ is estimated to be 3.9x10-5
fatalities for the entire project. The impacts from normal
(accident-free) transportation, including handling and air
pollution would be about 1.9x10-2fatalities. The combined
impact for the total campaign would be about 2.3x10-2
fatahties. The location of such off-site solidificationand the
extent of any transportation may depend in part on future
proposals concerning the off-spec material at SRS andor
constructionof a UNHsolidificationfacility.AdditiondNEPA
reviewwouldbe conducted,as appropriate.

ISASpart of ongoingactivities to upgrade the Safety

Authon=tion Basis for the nuclearfacilitiesat SRS,DOE is
furtherevaluatingthe structud integrityand seismicresponse
of the canyon facilities. These analyses are expected to be
completedin 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 environment degradation.
The capacity of B&W for recovery and purification is
about 24 tiyr of HEU.

Babcmk & Wilcox is one of ofly two commercidy
licensed facilities in the United States capable of
providing HEU processing services. The license
includesactivitiesassmiated with both the r=ove~ and
theblending of HEU. Currentprwmses are for uranium
in UNH form. B&W is ticensd to poss~s or maintain
onsite up to 60,000 Wograms @g) (132,000 pounds
[lb]) of U-235 in any required chemical or physical
form (except ~6) and at any enrichment. The totrd
quantities of HEU and uranium oxide blendstock
required for the proposed action might exceed these
hits for tie dtematives in tie HEU EIS. Therefore, it
might be neeessary to increase the ficensed possession
limits or to schedule and stage the receipt and
prwessing of these materials so that the quantity of
uranium onsite would not exceed any NRC
r~uirements.

Babcock & Wilcox can perform the recovery and
blending of HEU to LEU as UNH with existing
facilities without construction of additiond buildings

Ior infrastructure. No capabilities exist for the
conversion of HEU to UF6, and interior
modifications to existing B&W facilities—mainly
new equipment installation—would be required

I

along with NRC license modification before the UF6
blending prwess could be performed.

Nuclear Fuel Sertic~, Inc., Erwin, Tenn~ee. The
I NFS facility is Ioeated on approximately 25.5 ha (63

acres) in Erwin, Tennessee, immediately northwest
of the community of Banner Hill. The primary

I
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

I environment degradation. The capacity of NFS for
raovery and purification is about 10 tiyr of HEU at
93-percent enrichment. Only UNH blending
capability exists at NFS, which would occur in the
300-Complex Area.

The NFS facility is one of only two commercirdly
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

I licensed to possess up to 7,000 kg (15,000 lb) of
U-235 in any chemicrd or physical form and at any
enrichment. The totrd 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 ~6,
and modifications to the interior of buildings, mainly

Inew quipment installation, would be required along
with license modification before the UF6 blending
process could be performed.

EWIRO~ENTM mACTS

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

BASE FORAN~YSIS

A number of key assumptions form the basis for the

I

analyses of impacts presented in the HEU EIS, If
these assumptions change substantially, DOE will
conduct additiond ~PA 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 additiond
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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●
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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 disposd as LLW.
This enrichment level was selected for
waste disposd based on current LLW
disposd experience both in the United
States and Europe where similar types of
waste have been disposed of with an
enrichment level sfightly 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 critetia for the selected LLW
disposd site.

The data for UNH and ~6 blending (for
commercird fuel) were based on an HEU

●

throughput of 10 tiyr with an average
starting U-235 enrichment of 50-percent
HEU blended to a find 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 tiyr with an average U-
235 enrichment of 50 percent. The data
for meti blending were based on an HEU
throughput of 3.1 tiyr 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 environment 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 wi~ be
based on market conditions, blending
facility capabilities and capacities,
DOE’s ability to make the material
available, blending contract fimitations,
and legislative requirements to avoid
adverse matend impacts on the domestic
uranium industry. The blending rates
anrdyzed do not always correspond to the
actual capacities of the four sites, but are
rates that have been selected for analysis
so a comparison can be done of impacts
among the sites. All the sites could
process material at the analyzed rates.

Surplus HEU is currendy located at 10
DOE sites mound the country (See Figure
S–l). Most of the unirradiated surplus
HEU that is not tieady at theY-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 wi~ 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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I

I

I

environmentrd impacts of the proposed
transfer of HEU to the Y–12 Plant and is
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
~6 form would be shipped from OR,
Paducah, Kentucky; or Portsmouth (or
Piketon), Ohio. The DOE site in Femdd,
Ohio, has LEU in meti and oxide form.
DU blendstock is available in metal,
oxide, and UF6 forms and may be
obtained from Portsmouth, Paducah,
Y–12, SRS, Hanford, or Femdd. The NU
blendstock could be purchased from
domestic uranium producers or obtained
from one of the same DOE sites where
LEU is avatiable. For the purposes of the
EIS transportation analyses, one route
(Hanford to W potential blending sites) is
used as representative for M the potential
shipping routes associated with both the
domestic and DOE NU blendstock
suppliers, because it is the longest
distice 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 disposd site. If another
LLW disposal facility is identified, the
route-specific transportation impacts may
be provided in tiered NEPA
documentation, as appropriate.

●

I next deleted.]

● No construction of new facilities is

I

proposed or, with the possible exception
of SRS, would be requird; any expanded
capabilities can be accommodated
through modification or addition of
process equipment in existing facilities.
SRS currently does not have a
solidification or crystization facitity to
convert UNH solutions (for 4 percent
enrichment) to UNH crystis as described
previously in the candidate sites section.
However, impacts were assessed (for
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●

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 UF6 capability because these
are the ody commercial sites that have
NRC licenses to process HEU. The
addition of new equipment in existing
facilities would be required to provide
UF6 capability at those sites. UF6
blending would not be used to blend
surplus HEU to waste, because the
process is similar to UNH but includes
additiond steps. It would ordy be used to
make fuel for the commercial reactor
industry. It would not be reasonable to
add ~6 blending capability at DOE sites
for blending to commemird fuel feed, and
this dtemative is not discussed in the EIS
due to the capiti investment required, the
timited use, if any, of such capability for
other DOE missions, and environmentrd
concerns that would need to be
accommodated [Text deleted.]

DISPOSITION OF SURPLUS HIGHLY EN~CHED

URANIUM DRAFT EWIRONMENTAL IMPACT

YTATEMENT

The Department of Energy issued the HEU Draft EIS
for pubtic comment in October 1995, and provided a
pubfic comment period from October 27, 1995 unti
January 12, 1996. Pubtic 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 78-day public comment period on the
HEU Draft EIS, DOE received comments on the
document by mail, fax, telephone recording,
~lectronic mail, and orally at the two public
workshops. Atogether, DOE received 468 written or
recorded comments from 197 individuals or
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organizations, plus 220 ord comments provided by
some of the 130 indlvidurds who attended the pubhc
tvorkshops. All of the comments are presented in
Volume II of the HEU Final EIS, the Comment
Analysis ad Response Document.

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

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
breder 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
disposrd 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.
uranium mines, conversion plants, or
enrichment plants.

Several electric utilities that operate
nuclear plants and one uranium 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 surplus HEU would be to
moderate shq price escalation.

Severrd 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 fatity consequences for facility
accidents.

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

C~GES ~ T~DISPOSITIONOFSURPLUS HIGHLY

ENRICHED URANIUM FINAL EWIRONMENTAL

rMPACT STATEMENT ~ RESPONSE TO COMMENTS

[n response to comments received on the HEU Draft
~IS ~ well as other ch~g~ in circumstances, he

~EU Finrd EIS has been modified in the following
espects:

●

●

The discussion of potential impacts on
the uranium industry (Section 4.8 of the
HEU Finrd EIS) has been augmented to
reflect the enactment of the USEC
Privatization Act @btic Law 104134),
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
srdes 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
uranium mining, conversion, or
enrichment industries (Pubtic Law 104
134, Section 3112(d)(2)(B)).

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

The HEU Find EIS has been modified to
reflect the fact that SRS has effatively
lost the abifity to perform meti blending
and currently lacks the abitity to sofidify
and crystdfize material at the 4-percent
enrichment level. SRS is now assessed
ody for UNH blending, and the fact that
other arrangements must be made for
solidification of commercid-enrichrnent
materird is refl~ted.

A separate Noodplain Assessment (and
Proposed Statement of Findings) has
been added to the HEU Final EIS
(Swtion 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 NFS 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
dmuments.

Numerous other minor technical and
editorid changes have been made to the
dmument.

UNCMGED DEPART~NT OFENRRGYPOLICY
~OS~ONS

Some DOE policy positions have remained
mchangd between the Draft and the HEU Find EIS

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 commercird
use increases proliferation risks by
creating plutonium-containing spent
nuclear fuel. DOE does not agree,
however, that spent nuclear fuel poses
proliferation risks. 19 Furthermore,
reactors that might use LEU fiel 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 W created in
that spent fuel.

Most of the comments that opposed
commercial use of LEU deriv~d from
surplus HEU dso 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.20 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

lgAlthough spent fuel contains Pu, which if separated is a
weapons-usable fissile material, spent fuel is extremely
radioactivemd huardous tohandleand,thus,it is difficultand
costly to separate Pu from spent fuel. In accordance with
recommendationsof the NationalAcademyof Sciences,it is
the policyof the UnitedStatesto m~e weapons-usablefissile
materialsat leastasproliferation-resistarrtascommercialspent

I fuel.

I

2oDiscussion of the merits of commercial nuclear
productionis beyondthe scopeof Wlsdocument.

power
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compared to blending down to waste, for
example).

Numerous commentors expressed a wish
to participate in all aspects of DOE’s
decisionmting, including the evaluation
of economic considerations. An
economic anrdysis of the rdtematives has
been prepared to aid the decisionmker,
and is available for public comment
separately from the HEU Find EIS. ~his
analysis has been disseminated to all
commentors who expressed an interest in
it.)

The Department of Energy received
comments suggesting that the dtemative
of blending some or au 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 find
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 ody 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.21

I 210f the approtiately 175t of currentsurplusHEUinvento~,
approximately62 t is tidlated fuelandothernon-commercial
material, 10 t is under MEA safeguards,and 63 t has either
already been transferred or is proposed to be transferred to
USEC. me remaining 40 t of potentially commercial HEU
includes20 t ofmetalat (ord=tined for)Y–12andanother20 t
at SRSwhichis in forms (suchas solutions)thatcould not be
stabilized(afterblendingdown)fortransportationtoothersites
without construction of a solidification or crystallization
facility, and/or without added transportation and safety
concernsthat wouldneed to be accommodated.SRSmaterial
could most reasonablybe blendedusing UNH on site. Since
SRSdoes not currentlyhave a solidificationor crystrdtiation
facifityto mde theblendeddownmaterialstableforstorage,it
appearsreasonabletoconsidertheblendto 19permntandstore
optiononly for the 20 t at Y-12.

—. -.

SUmRY OF AL~RNAmm ANALYSIS

The analysis of the impacts of the dtematives in
Tables S-2 and S-3 is based on four particular points
on the fue~waste spectmm: 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 fue~waste ratio for a given set
of sites would be between those presented for
Alternatives 4 (65/35) and 5 (85/15) 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

I particular site, the assumed quantity can be divided
by the appropriate process rate (10 tiyr for blending
to fuel as ~6 or UNH, 3.1 dyr for blending to waste
as metrd, and 2.1 tiyr 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 armurdimpact 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
qurdity, socioeconomic, and chemical exposure), the
annual impact would be the maximum of any
blending process used in that blending scenario for
that site.

The anrdyses are based in part on DOES ability to
supply HEU to one or more sites at the process

1blending rates. If, as is expected, DOE is unable to
m

supply material to multiple-sites at the blending rates
an-~yzed (for example, 10 tiyr to W four sites), the
impacts in a given year would be reduced
accordingly; however, since the impacts in this
smtion are based upon blending the entire 200 t, the
total campaign impacts would be similar to those
described in the EIS, ody spread over a longer time
period.

I[Text deleted.]

IThe analyses support several preliminary
conclusions. For most resource areas, the impacts
decrease as the portion of material blended for

S–25

—— -——..



— .— .

Disposition of Surplus Highly
Enriched Uranium Final EIS

ccmmercid use increases. This conclusion is based
on the an~ysis 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 disposd
of LLW.These impacts are or wi~ be assessed as part
of the licensing process for nuclear plants, or as
existing or anticipated environment dwuments for
sites for disposd 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

I mined uranium, the preferred alternative would
involve no increment use of nucl~ fiel (or spent

I
fiel to be managed) than that which would otherwise
occur. k 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 prwess LLW than does
UNH blending.

mA~S ONURANm MmG w NUCLEAR
FUEL CYCLEmUST~

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 defivery to the marke~
Because the disposition of U.S. surplus HEU-tien
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 potentird for adverse material impacts on
domestic markets.

The USEC Privatization Act, which was signed into
law in April 1996, authorizes sales from DOE’s
stwkpiles of uranium, including LEU derived from

HEU. Such sales may not be made unless the
secretary determines that the srde will not have an
~dverse material impact on the domestic uranium
nining, conversion, or enrichment industry, taking
,nto account the sales of uranium under the Russian
HEU Agreement and the Suspension Agreement
:PubficLaw 104-134, Section 3112(d)).The Act ,dso
jpeclfies numerical fimits, with certain exceptions,

)n annual deliveries to commercial end-users of
naterid from Russian HEU obtained pursuant to the
?ussian HEU Agreement and material from the 50 t
)f U.S. HEU that is proposed to be transferred to
3SEC as part of Atematiyes 3,4, and 5 in this EIS.

rhe transfer of U.S.-origin HEU to commercird end
lsers is not expected to have an adverse material
mpact on the nuclear fiel cycle industries. Although
;ome impacts to each of the industry sectors
uranium mining and milfing, uranium conversion,
lnd uranium enrichment) would result from the
)roposed action, these impacts are fikely to be minor
and temporary. There are several factors that will
~meliorate potentird adverse economic impacts to
:hese smtors.

● The USEC Privatization Act limits the
defivery 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 smd, thus limiting the cumulative
impacts.

● Short term demand for uranium products
(oxide, UF6, and LEU) is currently
strong, with producers in each of the
affected sectors operating at highest
capacities.

rhe cumulative impacts from the U.S.-origin HEU
nd the Russian HEU wodd vary over the period of
lelivery. During the period from 1995 to 2000,
mpacts to the nuclear fuel cycle industries would be
ninimrd because of the limitations on deliveries to
nd users pursuant to the USEC Privatization Act.
~helargest cumulative impacts to these industries
vould occur during the period from 2000 to 2009,
luring which deliveries of U.S.-origin HEU to end
Isers 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.22

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 commercialize, and any impacts to domestic
nuclear fuel cycle industries would be solely
attributable to the Russian HEU.

IMPACTS OF TRANSFER~G NATURAL URANm
TO THE UNITED STATES ENWCHMENT
CORPORATION

IThe proposal to transfer tide to 50 t of surplus HEU
to USEC includes the transfer of title to 7,000 t of NU8
now owned by DOE. This material is in the form of
UF6 and iS pa of a larger quantity of ~6 that is in
storage at DOE’s Portsmouth and Paducah gaseous
diffusion plants, which are currently being leased to
USEC for uranium enrichment operations.x The NU
was originally purchased by DOE to be enriched for
use in nuclear weapons, but is no longer needed for
that purpose.

22Ms0contributingto cumulativeimpactswouldbe the 7,000 t
of NU that is proposedto be transferredto USECflong with
50 t of HEU. The marginal impact of this material on the
uranium mining and conversion swtors is expected to be
modu~ as the rateof its dehveryto end users is hitcd by the
USEC Privatization Act (Section 3112 (c)(2)), and it is
expected to be commercialized in the early years before
Russian shipments increase to substantial levels. The NU
wouldnot impactthe enrichmentsector,as it wouldstill need
to be enriched.

I
‘Any future propod to scUthe remaininginventoryof NU in

the formof ~6 wodd be toconductseparateNEPAreview*
appropriate.

The most Mely disposition of the 7,000 t of NU is
eventual use as feedstock for enrichment to nuclear
power plant fuel, the usudbusiness of the enrichment
plants. If it is so used, and fo~ows the typicrd 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, genedy about
4 percent. From there the enriched UF6 would be
transported to a commercial fiel 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 documenk.24

The shipment of 7,000 t of NU (0.7 l-percent
enrichment) in UF6 form from Paducah to the

I Portsmouth plant has been evaluated in the HEU EIS.
The toti herdth risk would be 0.129 fatrdities for the
entire 7,000 t. ~ the material is enriched to 2-percent

I LEU before transport, the 7,000 t 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.

EWIRONMENTAL JUSnCE IN M~OWTY AND
Low-~com POPULATIONS

An environment justice analysis was performed to
assess whether the proposed action or alternatives
could cause disproportionate adverse herdth 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-krn (50-mi)
radius of the candidate sites. The demographic data
were rdso 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

24EnergyResearchandDevelopmentAdministition(ERDA),
1977,Final Environmental Statement, Portsmouth Gaseous
Diffusion Plant Expansion, Piketon, OH, ERDA-1549,
Washington,DC, ERDA, 1977,Final Environmental Zmpact
Statement, Portsmouth Gaseous Diffusion Plant Site, Piketon,
OH, ERDA-1555, Washington, DC; U.S. Department of
Energy, 1982,final Environmental ZmpactAssessment of the
Paducah Gaseous Diffusion Plant Site, Paducah, KX
DO~A-0155, Washington,DC.
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involved performing pubfic health impact analyses to
assess whether vulnerable populations would be
disproportionately aff=ted by facility operations
through routine and accidenti releases of radiation
and toxic emissions.

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

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

I minority populations comprise less than 50 percent,
but greater than 25 percent, of the totrd 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 toti population
in the Census tract). ~ext deletd.]

Any impacts to surrounding communities would
most Wely result from toxicfiazardous air po~utits
and radiological emissions. Pubfic and wcupationrd
health impacts from normal operations show that air
emissions and releases are low and are within
regulatory limits. The analysis also shows that
cumulative eff=ts of continuous operation overtime
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 additiond cancer fatalities from accident-
free operational activities would recur 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 dl blending dtematives, the maximum
radiation dose to the maxim~y exposed individual
of the public is 2.0 millirem (mrem) annu~y, and the
fati cancer risk is 2.0x10-5 for 20 years for normal
operations. For postulated accidents, the maximum
latent cancer fatiities per accident to the maximally
exposed individual of the public ranges from

15.7x10q to 1.9x10-2; the toti campaign risk (cancer
fatality probability for the total campaign) ranges

I from 1.4x10-6 to 1.7x10-5. The maximum latent
cancer fatalities per accident for the rdternatives in
the population within 80 km (50 mi) ranges from

I6.9x10-2 to 1.4 the totrd campaign risk ranges from
1.6x10A to 1.2x10-3. The probability of the severe
accidents is about 10-4 per year and ranges from
about 10-3to 10-5.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

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 appem to disproportionately affect minority or
low-income populations.

COMPAWSON OF ALTENAmV~

A comparison of the site-specific environmental
impacts of the su~lus HEU disposition rdternatives
is presented in this section. The combined impacts of
each dtemative 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
W candidate sites are fu~y described in Sections 4.3
and 4.4 of the HEU EIS.

For each dtemative analyzed other than the no action
alternative, there are two potential processes for
blending to commercial fiel (~ md ~6) and two
potential processes for blending to waste (UNH and
metrd). 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 selmted.

Materird could be blended to waste at the two DOE

I
sites using UNH blending; however, at ORR either
UNH or meti 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 UF6 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 impac~

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

I areas except three. The meti prmess wotid produce
. the greatm-timpacts for fiquid LLW generated, sotid
I LLW generated, and solid LLW after treatment.
Therefore, the analyses below conservatively use the
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I metrd impacts for these three resource areas and the
UNH impacts for dl other resource areas at Y–12.

For blending to commercial fuel feed at the
commercial sites, the ~6 process would produce the
greatest impacts in dl resource areas except three.
The UNH process would produce the greatest
impacts for fiquid hazardous waste generated, solid
nonhazardous waste after treatment, and
transportation. The analyses below conservatively
use the UNH impacts for these three resource areas,
and the ~6 impacts for ~ other resource areas.

The analyses indicate that all four sites have the
capacity to process material with minimal impacts to

Iworkers, 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—less 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 she is currently operating at fill capacity. The
NFS site would require a large increase in water

Iusage (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 S–2 and S–3. Table S–2
compares the total campaign and maximum

increment impacts for each resource and dtemative
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 UF6 blending to fuel or UNH or metal
blending to waste) using a 10 tiyr processing rate for
commercial blending and a 2.1 or 3.1 tiyr processing
rate for blending to waste. These processing rates
(analyzed in the HEU EIS) were also used to
determine the duration of commercird blending for
each alternative. If two sites were used for
commercial blending, a total of 20 t would be
blended annurdly (10 tiyr at each site) and would tie
4 years to blend 80 t of HEU, whereas, in the case of
4 sites, a toti of 40 tiyr 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 o~y 8 t of
surplus HEU available for commercial use annudy
due to materird availability, market conditions, and
legislative requirements which would reduce the
annurd 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 anrdyzed in this EIS, they represent
upper bound toti 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 fiel. 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 Compation of Maximum Incremental Impacts for Each Alternative
and Candidate Site

Alternative 1: No Action
Site Infrastructure Bmeline Charactetitics (No Action)

Site Y-12 SRS B&W NFS
I Electricity (MWWyr) 420,500 659,000 64,700 21,800

Electric peak load wWe) 62 130 14.3 3.5
Diesel/oil (1/yr) o 28,400,000 470,000 36,000
Natural gas (m3/yr) 66,000,000 0 2,850,000 12,900
Coal (tiyr) 2,940 210,000 0 0

I Steam generation (kghr) 99,000 85,400 1,460 6,260
Water usage (1/yr) 7,530,000,000 153,687,000,000 195,000,000 57,000,000

I

Note:MWh=megawatthou~ MW-megawatt electric;l=lite~m3=cubicmeter.
Sourcti Derived from tables in Section 4.2 of the EIS.

EstimatedAmbient Concentrations of Criteti Pollutants From Exkting Sources
at Each Candidate Site Boundaq (No Action)

Most Stringent
Averaging Regulations or

Time Guidelinm Y-12 SRS B&W NFS
Pollutant (P~rn3) (P~m3) (N@m3) (w#m3) (vdm3)

Carbon monoxide (CO) 8 hours 1O,oooa 5 22 4 1.97
1 hour 40,000~ 11 171

had (Pb) Calendar Quarter 1.5a 0.05 0.0004
Nitrogen dioxide (N02) Annual 1Ooa 3 5.7
Particulate matter (PMIO) Annual 5oa 1 3

24 hours 15oa 2 50.6
Sulfur dioxide (S02) Annual 80a 2 14.5

24 hours 365a 32 196
3 hours 1,300a 80 823

Mandated by South Carolina,
Tennessee, and Virginia

I

Total suspended particulate (TSP) Annual 60C ,d 12.6
24 hours 150C 2 47d,c

Gaseous fluorides (as HF) 1 month 0.8C 0.2 0.09

I 1 week

I

1.6C 0.3 0.39
24 hours 2.9C <0.6 1.04
12 hours 3.7C <0.6 1.99
8 hours 250C 0.6 ~.ggd b,d 0.11

13.1 2,52
b b

3.5 0,62

0.02 0.03
0.16 0.21

0.34 0,02
2.28 0.15

11.8 0,35

0.03 o.03d
0.22 0.21
b, d 0.02
b, d <0,06
b, d 0.06
b, d 0.1

I a Federal standard.

b No emissions from processes used at the site.

c State standard or guideline.

d No State standard.

I

e Basal on maximum measured SRS ambient monitoring data for 1985.

~ext 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; m3=ubic meter.

[ Sourcti Derived from tables in Swtion 4.2 of the EIS.
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Table S-2. Summa~ Comparison of Mwimum Incremental Impmts for Each Alternative
and Candidate Site—Continued

Socioeconomic Parameters Baseline Characteristics (No Action)

Site ORR SRS B&W NFS

Employment 15,273 19,208 1,846 325

Payroll (million $) 523 l,149a 80 13.2

Regional Economic Area

Employment
1995 462,900 243,800 321,400 253,800

I 2000 488,700 259,400 334,700 265,500

Unemployment (%)
1994 4.9 6.7 4.9 5.9

Per capita income

I 1995 ($) 18,200 17,800 18,000 16,800
2000 ($) 19,214 18,930 18,788 17,594

Region of Influence

Population
1995 519,300 477,600 219,900 322,600

I 2000 548,200 508,300 229,000 337,600

Housing units
1995 222,000 189,400 90,500 135,700

I 2000 234,400 201,600 94,300 141,900

i [Text deleted.]

u Totalpayrollfor 1992is basedon 1990employ= wageand 1992total numberof employees (SRS 1995a4).

[ Sourc& Derived from tables in Section 4.2 of the EIS.

Potential Radiologtial Impacts to Worbrs and the Public Resulting
From Normal Operations Baseline Characteristics (No Action)

Receptor ORR SRS B&W NFS

Natural background radiation dose (mredyr) 295 298 329 340

Average worker (mredyr) 4 17.9 10 50

Fatal cancer risk for 20 years 3.2x10-5 1.4X104 8.0x10-5 4.0X10-4

Maximum worker exposure (mretiyr) 2,000 3,000 3,300 470a

Maximally exposed member of public (mretiyr) 2b 0.32 5.OX1O-* 3.3X1O-*

Fatal cancer risk for 20 years 2.OX1O-5 3.2x104 5.OX1O-7 3.3XI0-7

I Total worker dose (person-retiyr) 68 216 18 16.3

I Number of fatal cancers for 20 years 0.54 1.7 0.14 0.13

Total population dose (person-redyr) 28 21.5 0.35 0.2

Number of fatal cancers for 20 years 0.28 0.22 3.5X1O-3 2.0XIO-3

n Representativeof one-halfyear.
b Representativeof air and tiquidmediaonly;an additional1 mredyr maybe incurreddue to directexposure.
Notti mrem=millirem;rem=roentgenequivalentman.

I Sour@ Derivedfromtablesin Section4.2 of the EIS.
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Table S-2. Summary Compation of Maimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

1

I
I
I

I
I

1

I

I

I

I
1

I
I

I
I

I
I

i

Potential Hazardous Chemical Impatsa to Worhers and the Public Resulting
From Normal Operations Baseline Characteristics (No Action)

Receptor ORR SRS B&W NFS

Maximally Exposed Individual

Hazard indexb 3.95X10-2 5.16x10-3 I.15X10-5 9.55X102

Cancer riskc o I.31X10-7 I.68X10-8 o

Onsite Worker

Hazard indexd o.154 1.16 4.07XI0-3 7,57X103

Cancer riske o 1.94X104 3.94X1O-5 o

a 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 exposedindividual.
c Ufetime cancerrisk=(emissionsconcentrations)x (0.286[convertsconcentrationsto doses])x (slopefactor),
d Hazardindex=sumof individualhazardquotients(noncanceradversehealtheffects)for workers.
e tifetime cancerrisk=(emissionsfor 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 4.2 of the EIS.

Baseline Charactetitis for Annual Waste Generated (No Action)

Waste Category ORR SRS B&W NFS
Low-Level

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

Solid (m3) 8,030 14,100 620 3,000

Mixed Low-Level

Liquid (m3) 84,210 115 0 <1

Solid (m3) 960 18 14 <1

Hazardous

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

Solid (m3) 1,434 74 0 cl

Nonhazardous

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

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

Nota m3=cubic meter

Source: Derived from tables in Section 4.2 of the EIS.
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Table S-2. Summa~ Comparison of Maimum Incremental Impacts for Each Alternative
and Canddate Site—Continued

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

Total Campaigna Site Infrastructure Incremental Impacts Using All Four Sites (200 t to waste)

1

I

1

1

I

1

I

Characteristic Y-12 SRS B&W NFS Toti

Electricity Wh) 119,000 119,000 119,000 119,000 476,000

Diesel/oil (1) 1,352,000 2,024,000 8,004,000 8,004,000 19,384,000

Natural gas (m3) 471,000 Ob 471,000 471,000 1,413,000

Coal (t) 8,640 8,640 Oc Oc 17,280

Steam (kg) 207,000 207,000 207,000 207,000 828,000

“ 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.

b Natural gas is not available at SRS;therefore, liquid petroleum gas (approximately 671,000 1)would be substituted for a natural
gas requirement of 471,000 m3.

c 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 BTUtil, and the coal energy content is assumed to be
30,9 million BTUs/t.

Note BTU=British thermal unit.

Sourcti Derived from tables in Section 4.3 of the EIS.

Muimum Air Quali~ Incremental Impacts Using All Four Sites (200 t to waste)

Most Stringent
Averaging Regulation or

Time Guidelines Y-12 SRS B&W NFS
Pollutant (p4m3) (P4m3) (tim3) (p#m3) (@m3)

Carbon monoxide (CO) 8 hours Io,oooa 11.5 0.07 5.22
1 hour

Lead (Pb) Calendar Quarter

Nitrogen dioxide (N02) Annual

Particulate matter @Mlo) Annual
24 hours

Sulfur dioxide (S02) Annual
24 hours

3 hours

Mandated by South Carolina,
Tennessee, and Virginia

Total suspended particulate (TSP) Annual
24 hours

Gaseous fluorides (as HF) 1 month
1 week

24 hours
12 hours

8 hours

40,000a

1.5a

1Ooa

5oa
150a

80’
365’

1,300’

60C
150C

0.8C
1.6C
2.9C
3.7C

250C

53
b

1.33

0.03
0.37

2.46
29.3

161

6.74d
80.16

b

b
b
b

b

0.14 16.96
b b

0.01 0.1
<0.01 0.02
<0.01 0.16

0.02 0.27
0.32 1.82
0.71 9.41

0.05 0.02
o.88d 0.16

b b, d

b b, d

b b, d

b b, d

b, d b, d

0.6
0.77
b

0.02

<0.01
0.02

0.04
0.27
0.64

<0.old
0.02

b
b

b
b
b

ti Federal standard.

b No emissions from UNH and metal blending process.

c State standard or guideline.

d No State standard.

Note Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites. Pollutant concentrations shown for
Y-1 2 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 Minimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

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

Resource Y-12 SRS B&W NFS Total

Water (million 1) 452 452 452 452 1,808
Wastewater (million I)a 446 M6 446 M6 1,784

a Includes sanitary and nonhmardous, nonradioactive (other) liquid discharges after treatment.

I Source Derivedfromtablesin Section4.3 of the EIS.

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

I

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 @ercent) -0.09 -0.14 -0.12 -0.14
Sourcti Derived from tables in Swtion 4.3 of the EIS.

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

Receptor Y-12 SW B&W NFS Totil

Involved Workers

Total dose to involved workforcea 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 @ublic)

Dose to maximally exposed individual 0.928 5.95X1O-2 4.52x10-2 3.33 NAb

member of the public (mrem)

Risk (cancer fatality per campaign) 4.64x10-7 2.98x10-8 2.26x10-8 1.67x106 NAb

Population Within 80 km

Dose to population witiln 80 kmc 3.81 3.81 0.405 28.6 36.6
(person-rem)

Risk (cancer fatalities per campaign) 1.91X10-3 1.9IX1O-3 2.03x10q 1.43XI0-2 1.83x102

a 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-spmific information.

c The population within 80 km (50 mi) in the year 2010 is 1,040,000 forY–lZ 710,000 for SRS; 730,W0 for B&\V, and 1,260,000
for NFS.

Note NA=not applicable.

I Source Derived from tables in Smtion 4.3 of the EIS.
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Table S-2. Summa~ Comparkon of Maximum Incremental Impats for Each Alternative
and Canddate Site—Continued

Minimum Facili@Accidents Incremental Impacts Using All Four Sites (200 t to waste)a

I
I

I
I

I
I

I

I

I
I
I

I
I
I

1

1

I

Receptor Y-12 SRS B&W NFs

Campaign accident frequency 2.4x10-3 2.4x10-3 2.4x10-3 2.4x10-3

Noninvolved Workersc

Latent cancer fatalities per accident 0.4 8.7x10-2 0.94 8.4x10-2

Risk (cancer fatalities per campaign) 9.4xlo~ 2.1X104 2.2X10-3 2.OX1O4

Maximally Exposed Individual @ubfic)

Latent cancer fatality per accident 5.0X104 3.1X1O-6 5.7X104 1.3X104

Risk (cancer fatality per campaign) 1.2X1O-6 7.3X1O-9 1.4X1O-6 3.OX1O-7

Population Wltkin 80 kmd

Latent cancer fatalities per accident 6.9x10-2 1.6x10-2 4.0X10-2 5.8x10-2

Risk (cancer fatalities per campaign) 1.6x104 3.8x10-5 9.5X1O-5 1.4X104

UThe risk values for this alternative are based on the most conservative combination of the options within the akemative (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 (104) by the total
number of years of operation.

c 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 tikely be exposed to lethal doses of radiation, if such an accident were
to occur.

d The population within 80 km (50 mi) in the year 2010is 1,040,000forY–lZ 710,000for 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 @ublic)

Hazard indexa 1.92XI0-3 2.13x10q 6.90x10-6 1.OIXIO-2

Cancer riskb 2.66x 10-’5 2.30x 10-16 7.43X10-18 I.08x10-’4

Onsite Worker

Hazard indexc 6.30x10-3 5.65x10-3 2.34x10-3 3.21x10-3

Cancer riskd 8.18X10-’4 7.35X1O-’4 3.06x 10-’4 4.19X1O-14

Vext deleted.]

a Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for maximally exposed individual.
b ~fetime cancer fisk=(emissions concentrations) x (0.286 [conve~ concentrations to doses]) x (slope faCtOr).

c 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 Kfetime working]) x (slope factor).

Sourc@ Deriyedfrom tables in S~tion 4.3 of the EIS.
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Table S-2. Summary Comparison of Minimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Wrote Generation Incremental Impacts Using All Four Sites (200 t to waste)

Waste Catego~a Y-12 SRS B&W NFS Totil

Low-Level

1 Liquid (m3) 4,510 452 452 452 5,866

I Solid (m3) 8,780 1,640 1,640 1,640 13,700

Mixed hw-Level

Liquid (m3) 167 167 167 167 668
Solid (m3) o 0 0 0 0

Hazardous

Liquid (m3) 262 262 262 262 1,048

Solid (m3) o 0 0 0 0

Nonhazardous (Sanita~)

Liquid (m3) 428,000 428,000 428,000 428,000 1,712,000

Solid (m3) 19,500 19,500 19,500 19,500 78,000

Nonhazardous (Other)

Liquid (m3) 18,200 18,200 18,200 18,200 72,800

Solid (m3) o 0 0 0 0

I Solid Low-Level (m3)b 5,810 881 881 881 8,453

Solid Nonhazardous (m3)b 14,100 14,100 14,100 14,100 56,400
I LEU Low-Level (m3)c 9,820 9,730 9,730 9,730 39,010

“ Wastevolumes are based on the blending process which produces the highest volume for each category.

b Process waste after treatment.

I
cEnd 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 disposd 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 t to waste)

Receptor Y-12 SRS B&W NFS Totil

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 I.1X10-2 1.5X10-2 1.7X1O-2 1.2X1O-2 5.5X102

Accidents

Fatalities to the public from radiological effectsa 4.3x10-3 4.8x10-3 5.0x10-3 4.8x10-3 l,88xl~2

Fatalities to the public from nonradiological effects 0.4 0.48 0.5 0.45 1.83

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

u The transportation crew and the public are considered as one population for the purposes of radiological accidents,

I Source: Derived from tables in Appendix G of the EIS.
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Table S-2. Summa~ Compation of Minimum Incremental Impmts for Each Alternative
and Candidate Site—Continued

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

Total Campaigna Site In@mtructure Incremental Impacts Using All Four Sites
(50 t tofuel and 150 t to wrote)

Characteristic Y-12 SRS B&W Ws Toti

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

I Diesel/oil (1) 1,017,000 1,522,000 7,211,000 7,211,000 16,961,000

Natural gas (m3) 354,000 Ob 406,000 406,000 1,166,000

Coal (t) 6,480 6,480 Oc Oc 12,960

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

8 Totalcampaignrefersto thetimerequiredtocompleteblendingdispositionactionsevaluatedforAlternatives2 through5.Annual
valuesare presentedin Section2.2.2.

b Naturalgas is not availableat SRS;therefore,Kquidpetroleumgas (approximately504,0001)wouldbe substitutedfor h natural
gasrequirementof 354,000m3.

c Fueloil is consideredthe primaryfuelat B&WandNFS;therefore,blendingfacifitycoalrequirementshavebeenconvertedto a
fueloil energyequivalent.Fueloil energycontentis assured to be 40,128B~sfl, andthe coalenergycontentis assumedto be

I

30.9 millionB~Vt. A coalrequirementof 7,845t quds 6,040,0001of fueloil.
Sourcti Derived from tables in Section 4.3 of the EIS.

Minimum Air Quali@ Incremental Impacts Using All Four Sites
(50 t tofuel and 150 t to wrote)

I

Most Stringent
Averaging Regulation or

Time Guidelines Y-12 SRS B&W
Pollutant (@m3) (pZm3) (Mm3) (tirn3) (fl~3)

Carbon monoxide (CO) 8 hours lo,oooa 11.5 0.07 5.43 0.62
1 hour 40,000a 53 0.14 17.63 0.8

Lead (Pb) Calendar Quarter 1.5a b b b b

Nitrogen dioxide wO~

Particulate matter @Mlo)

Sulfur dioxide (S02)

Mandated by South Carolina,
Tennasee, and Virginia

I

Total suspended particulate
(TSP)

Annual

Annual
24 hours

Annual
24 hours

3 hours

Annual
24 hours

100a

5oa
150a

80a
365a

l,300a

60C
150C

1.33

0.03
0.37

2.46
29.3

161

6.74d
80.16

0.01

<0.01
<0.01

0.02
0.32
0.71

0.05
o.88d

0.14

0.03
0.19

0.4
2.74

14.11

0.03
0.19

0.03

<0.01
0.03

0.05
0.4
0.96

<0.old
0.03
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Tdle S-2. Summary Compation of Maimum Incremental Impacts for Each Alternative
and Cand~e Site—Continued

Muimum Air Quality Incremental Impacts Using All Four Sites
(50 t tofuel and 150 t to waste&Continued

Most Stringent
Averaging Re@ation or

Time Guidelin~ Y-12 SRS B&W NFS
Pollutant (@m3) (@m3) (@m3) (@m3) (~#m3)

Gaseous fluorides (as ~) 1 month 0.8C b b ~ace d, e tracee
1 week 1.6C b b ~aced, e tracee

24 hours 2.9C b b ~aced, e tracee
12 hours 3.7C b b traced’ c tracee
8 hours 250C b b, d ~aced, e tracee

I a Federalstandard.

i b No lad emissions from any of the blending processes and no gaseous fluotide emissions from UNH and metrd blending
processes.

c State standard or guideline.

d No State standard.

e Hydrofluorination is anticipated to be a closed system with a scrubber filter exhaust system. ~erefore, emission of gaseous
fluorides is estimatd to be a trace amount.

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

I Sour= Derived from tables in Smtion 4.3 of the EIS.

Total Campaign Water Resources Incremental Imputs Using All Four Sites (50 t tofuel and 150 t to waste)

Resource Y-12 SRS B&W NFs Total

Water (million 1) 340 340 390 390 1,460

Wastewater (million I)a 336 336 384 384 1,440

a Includessanitarysad nonhazardous,nonradioactive(other)liquiddischargesafter treatment.
I Sour= Denvti fromtablesin Section4.3 of the EIS.

Muimum Socweconomti Incremental Impmts Using All Four Sites (50 t tofuel and 150 t to waste)

Characteristic Y-12 SRS B&W NFS

Dirat employment 125 125 126 126

Indirwt employment 319 245 285 253

ToM jobs 444 370 411 379
Unemployment rate change @ercent) -0.09 -0.14 -0.12 -0,14

I Sour= Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summa~ Comparison of Maximum Incremental Impacts for Each Alternative
and Candtite Site—Continued

Total Campaign Normal Operations Rtiiological Exposure Incremental Impacts Using All Four Sites
(50 t tofuel and 150 t to waste)

Receptor Y-12 SRS B&W -s Total

Involved Workers

Total dose to involved workforcea 202 202 238 238 880
(person-rem)

Risk (cancer fatalities per campaign) 8.08X10-2 8.08X10-2 9.52X10-2 9.52X10-2 0.352

Maximally Exposed Individual @ublic)

Dose to maximally exposed individual 0.698 4.48x10-2 4.27x10-2 3.13 NAb

member of the public (mrem)

Risk (cancer fatality per campaign) 3.49X1O-7 2.24x10-8 2.14x10-8 1.57X1O-6 NAb

Population Within 80 km

Dose to population witiln 80 kmc 2.86 2.86 0.384 27.2 33.3
(person-rem)

Risk (cancer fatalities per campaign) I.43X10-3 1.43X10-3 1.92X104 1.36x10-2 1.67x10-2

n The involved workforce is 125 for UNH blending, 126 for UF6 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 basal on maximum
exposure to an individual at each site using site-specific information.

c The population within 80 km (50 mi) in the year 2010 is 1,040,000 for Y–13 710,000 for SRS; 730,000 for B&\V,and 1,260,0~
for NFS.

Note NA=not applicable.

Source Derived from tables in Section 4.3 of the EIS.

Maimum Fmili@ Accidents Incremen@l Impacts Using All Four Sites (50 t to fuel and 150 to waste)a

Receptor Y-12 SRS B&W ms

Campaign accident frequency 1.8x10-3 1.8x10-3 1.8x10-3 1.8x10-3

Noninvolved Workersc

I Latent cancer fatalities per accident 0.4 8.7x10-2 30 2.5

I Risk (cancer fatalities per campaign) 7.1X10-4 1.6x104 9.2X1O-3 7.8x104

Maximrdly Exposed Individual @ubtic)

I Latent cancer fatrdity per accident 5.OX1O4 3.1X1O”6 1.9X1O-2 3.OX1O-3

I Risk (cancer fatality per campaign) 8.9x10-7 5.5X1O-9 5.8x10~ 9.9X1O-’

Population Within 80 kmd

1 Latent cancer fatalities per accident 6.9x10-2 1.6x10-2 1 1.4

I Risk (cancer fatalities per campaign) 1.2X104 2.9X1O-5 3.2x104 4.6x104

a The risk valuesfor this alternativeare basedon the mostconservativecombinationof theoptionswithinthe alternative(thatis,
blending25 t HEUtoApercentLEUasUF6fueland37.5t HEUto 0.9-percentLEUasUNHwasteat B&WandNFS, and 37.5 t
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 (104) by the total
number of years of operation.

I
cThenoninvolved 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 hkely be exposed to lethal doses of radiation, if such an accident were
to occur.

d The population witiln 80 km (50 mi) in the year 2010 is 1,040,000 forY-1% 710,000 for SRS;730,000 for B&W, and 1,260,0M
for NFS.

I Source Derivedfromtablesin Section4.3 of the EIS.
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Table S-2. Summary Compation of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

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

I Receptor Y-12 SRS B&W NFS

I Maximrdly Exposed Individual @ubtic)

I Hazard indexa 1.92x 10-3 2.13x10-4 6.90x106 1.01X102

I Cancer riskb 1.22X1O-15 I.36x10-’6 4.39X1O-’8 6.40x1V15

OnSite Worker

I Hazard indexc 6.30x10-3 5.65x10-3 2.34x10-3 3.21x10-3

i Cancer riskd 4.83x10-’4 4.34X10-14 1.81x10-14 2.48x1U14

[ [Text deletd.]

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

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

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

I d tifetime 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).

I Source: Derived from tables in Seetion 4.3 of the EIS.

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

I Waste Categorya Y-12 SRS B&W NFS Total

Low-Level

I Liquid (m3)

I Solid (m3)

Mixed bw-Level

Liquid (m3)

Solid (m3)

Hazardous

Liquid (m3)

Solid (m3)

Nonhazardous (Sanitary)

Liquid (m3)

Solid (m3)

Nonhazardous (Other)

tiquid (m3)

Solid (m3)

I Solid Low-Level (m3)b

Solid Nonhazardous (m3)b

3,390

6,600

125

0

197

0

322,000

14,700

13,700

0

4,370

10,600

369

1,330

125

0

197

0

322,000

14,700

13,700

0

662

10,600

463

1,600

523

0

417

0

367,000

16,700

16,500

3

885

12,1OQ

463

1,600

523

0

417

0

367,000

16,700

16,500

3

885

12,100

7.320I LEU Low-Level (m3)c 7,380 7,320 7,320 ,

4,685

11,130

1,296

0

1,228

0

1,378,000

62,800

60,400

6
6,802

45,400

29,340

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

b Process waste after treatment.

I
cEnd product waste as a result of blending. Includes irradiated fuel that is currently in the surplus 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. Summa~ Comparison of Mwimum Incremental Impwts for Each Alternative
and CandZate Site—Continued

I
I
1

I

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

Receptor Y-12 SRS B&W WS 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 horn nonradiological effects 8.2x10-3 1.1X10-2 1.6x10-2 1.1X10-2 4.6x10-2

Accidenti

Fatalities to the public from radiological effectsa 3.2x10-3 3.6x10-3 4.7X1O-3 4.5X1O-3 1.6x10-2

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 0.43

Total Fatalitiw 0.58 0.67 0.85 0.78 2.89

a me transportationcrewand the publicare consideredas onepopulationfor the purposesof radiologicalaccidents.
Sourcti Derived from tables in Appendix G of the EIS.
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Enriched Uranium Final EIS

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

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

Variation a) ho Department of Ener~ Sitw

Total Campaigna Site In@astructure Incremental Impacts Using Two Department of Energy Sites
(130 t tofiel and 70 t to waste)

Characterktic Y-12 SRS Total
Elatricity ~Wh) 109,000 109,000 218,000

I DieseUoil (1) 1,318,000 1,947,000 3,265,000
Natural gas (m3) 441,000 Ob 441,000
Coal (t) 8,410 8,410 16,820

I Steam (kg) 201,600 201,600 403,200

a Totalcampaignrefersto thetimerequird tocompleteblendingdispositionactionsevrduatedforAltematives2 through5, Annual
valuesare presentedin Swtion 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 m3.

I Sourw Derived from tables in Section 4.3 of the EIS.

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

Most Stringent
Averaging Regulation or

Time Guidelinm Y-12 SRS
PoUutant (@m3) (U~m3) (u~m3)

Carbon monoxide (CO) 8 hours

I

lo,oooa 11.5 0,07
1 hour 40,000a 53 0.14

had @b) Calendar Quarter 1.5a b b

Nitrogen dioxide ~OJ Annual 100a 1.33 0,01
Particulate matter @Mlo) Annual 5P 0.03 <0.01

24 hours 150a 0.37 <0.01
Sulk dioxide (SOJ Annual 80a 2.46 0.02

24 hours 365a 29,3 0.32
3 hours l,300a 161 0.71

Mandated by South Carolina
and Tennessee

I Total suspended particulate ~SP) Annual 60C 6.74d 0,05
24 hours 150C 80.16 o,88d
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Summary

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

Muimum Air Quality Incremental Impacti Using Two Department of Energy Sites
(130 t to fuel and 70 t to waste~Continued

Most Stringent
Averaging Re@ation or

Tme Guidelines Y-12 SRS
Pollutant (@m3) (~m3) (pfm3)

Gaseous fluorides (as W) 1 month 0.8C
1 week 1.6C b b

24 hours 2.9C b b

12 hours 3.7C b b

8 hours 250C b b, d

I ‘ Federal standard.

b No emissions from UNH and metal blending processes.

c State standard or guideline.

d 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.

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

Total Water Resources Incremental Impacts Using Two Department of Energy Sites
(130 t tofuel and 70 t to wrote)

Resource Y-12 SRS Total

I Water (million 1) 441 441 882

I Wastewater (million 1)’ 433 433 866

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

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

Muimum 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

1
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 (130 t tofuel and 70 t to waste)

Receptor Y-12 SRS Total

Involved Workers

Total dose to involved workforcea @erson-rem) 262 262 524

Risk (cancer fatalities per campaign) 0.105 0.105 0.21
Maximally Exposed Individual @ubtic)

Dose to maximally exposed individual 0.905 5.80x10-2 NAb
member of the public (mrem)

Risk (cancer fatality per campaign) 4.53X1 O-7 2.9OX1O-8 NAb

Population Within 80 km

Dose to population within 80 krnc (person-rem) 3.71 3.71 7.42

Risk (cancer fatalities per campaign) 1.86X10-3 1.86X1O-3 3.71X103

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

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

c The population within 80 km (50 mi) in the year 2010 is 1,040,000 forY-12 and 710,0W 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 t tofuel and 70 to waste)a

Receptor Y-12 SRS

Campaign accident frequency 1.7X1O-3 1,7X1W3

Noninvolved Workersc

I Latent cancer fatalities per accident 0.4

1

8,7x102

Risk (cancer fatalities per campaign) 7.5X104 1.7X104

Maximally Exposed Individual @ublic)

1 Latent cancer fatality per accident

I

5.OX1O4 3,1X106
Risk (cancer fatality per campaign) 9.5X1O-7 5.8x10-9

Population Within 80 kmd

1 Latent cancer fatalities per accident

I

6.9x10-2 1.6x10-2

Risk (cancer fatalities per campaign) 1.3X104 3.1X105

a 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 Apercent 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 fife of campaign and are calculated by multiplying annual frequency (104) by the total
number of years of operation.

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

d The population within 80 km (50 mi) in the year 2010is 1,040,000forY-12 and710,000for SRS.

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

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

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

I

I

1

i

I

1
I

I

I

I

I

I

I

I

I

I

Receptor Y-12 SRS

Maximally Exposed Individual @blic)

Hazard indexa 3.84x10-3 4.26x10A

Cancer riskb 4.01X10-’5 4.47X1O-’6

Onsite Worker

Hazard indexc 1.26x10-2 1.13X10-2

Cancer riskd 1.60x10-*3 1.43X1O-13

~cxt deleted.]

a Hazardindex=sumof individualhazardquotients(noncanceradversehealtheffects)for maximallyexposedindividual.
b Lifetimecancerrisk=(emissionsconcentrations)x (0.286[convertsconcentrationsto doses])x (slopefactor).
c Hazardindex=sumof individualhazardquotients(noncanceradversehealtheffects)for workers.
d Lifetimecancerrisk=(emissionsfor 8-hr)x (0.286[convertsconcentrationsto doses])x (0.237[fractionof year exposed])x

(0,571[fractionof lifetimeworking]) x (slope factor).

Source Derived from tables in Seetion 4.3 of the EIS.

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

Waste Categorya Y-12 SRS Total

Low-Level

Liquid (m3) 3,310 460 3,770

Solid (m3) 6,650 1,650 8,300

Mixed Low-Level

Liquid (m3) 416 416 832

Solid (m3) o 0 0

Hazardous

Liquid (m3) 756 756 1,512

Solid (m3) o 0 0

Nonhazardous (Sanitary)

Liquid (m3) 418,000 418,000 836,000

Solid (m3) 19,000 19,000 38,000

Nonhazardous (Other)

Liquid (m3) 17,700 17,700 35,400

Solid (m3) o 0 0

Solid Low-Level (m3)b 4,380 917 5,297

Solid Nonhazardous (m3)b 13,700 13,700 27,400

LEU Low-Level (m3)c. 6,890 6,830 13,720

0 Wastevolumesare basedon the blendingprocessthat producesthe highestvolumefor eachcategory.
b Processwasteafter treatment.

c End productwasteas a resultof blending.includesHEUirradiatedfuel that is currentlyin the surplusinventory(quantityis
identified),which potentially could be disposed of as high-level waste.

Sourcti Derived from tables in Seetion 4.3 of the EIS.
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Table S-2. Summary Comparison of Maimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

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

I
I
1

I

I

I

I

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 1.4X10-2 1.7X1O-2 3.1X1W2

Accidents

Fatalities to the public from radiological effectsa 5.2x10-3 5,8x10-3 1.1X1U2

Fatalities to the public from nonradiological effects 0.48 0.56 1.04

Fatalities to the crew from nonradiological effects 0.14 0.16 0.3

Toti Fatalities 0.9 1.04 1,94

a me transportation crew and the pubtic are considered as one population for the purposes of radiological accidents.

Sourcti Derived from tables in Appendix G of the EIS.

Variation b) Wo Commercial Sites

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

Characteristic B&W NFS Total

Electricity Wh) 246,000 246,000 492,000

Diesel/oil (1) 8,713,000 8,713,000 17,426,000

Natural gas (m3) 468,000 468,000 936,000

Coal (t) Oa Oa o

Steam (kg) 201,600 201,600 403,200

a Fuel oil is considered the primary fuel at B&W and NFS; therefore, blendlng facifity coal requirements have been converted to a
fuel oil energy equivalent. Fuel oil energy content is assumed to be 40,128 B~s/1, and the coal energy content is assumed to be
30.9 million B~tiL A coal requirement of 9,590 t equals 7,400,0001 of fuel oil.

Source Derived from tables in Swtion 4.3 of the EIS.

Minimum Air Quality Incremental Impacts Using Two Commercial Sites
(130 t tofuel and 70 t to waste)

Most Stringent
Averaging Re@ation or

Time Guidelines B&W NFS
Pouutant (@m3) (w~m3) (P~m3)

Carbon monoxide (CO) 8 hours Io,oooa 5.43 0.62
1 hour 40,000a 17.63 0,8

bad @b) Calendar Quarter 1.5a b b

Nitrogen dioxide @OJ Annual 100a 0.14 0.03

Particulate matter @M1o) Annual 5oa 0.03 <0.01
24 hours 150a 0.19 0.03

Sulti dioxide (SOJ Annual 80a 0.4 0.05
24 hours 365a 2.74 0.4

3 hours l,300a 14.11 0,96
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Table S-2. Summa~ Comparison of Maimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Minimum Air Quali@ Incremental Impacfi Using Two Commerctil Sites
(130 t to fuel and 70 t to waste~Continued

I

1

1

I

I

Most Stringent
Averaging Re@ation or

Time Guidelines B&W
Pollutant (@m3) wm3) (N:3)

Mandated by Tennessee
and Virginia

Total suspended particulate (TSP) Annual 60C 0.03 <0.old
24 hours 150C 0.19 0.03

Gaseous fluorides (as HF) 1 month 1.2C ~aced, e tracee

1 week 1.6C ~aced, e tracee

24 hours 2.9C ~aced, e tracee
12 hours 3.7C ~aced, e tracee
8 hours 250C ~aced. e tracee

a Federal standard

b No emissions from UF6 and UNH blending processes.

c State standard or guideline.

d No State standard.

e Hydrofluonnation is anticipated to be closed with scrubber filter exhaust system. ~erefore, 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.

Sourcti Derived from tables in Section 4.3 of the EIS.

Totil Campaign Water Resources Incremental Impacts Using Two Commercial Sites
(130 t tofuel and 70 t to waste)

R-ource B&W MS Total

Water (million 1) 447 447 894

Wastewater (million l)a 435 435 870

0 Includessanita~ and nonhazardous,nonradioactive(other)liquiddischargesafter treatment.
Sourcti Derived from tables in Section 4.3 of the EIS.

Minimum Socioeconomic Incremental Impacfi Using Two Commerctil Sites (130 t tofuel and 70 t to waste)

Characteristic B&W Ws
Direct employment 126 126

Indirect employment 285 253

Total jobs 411 379

Unemployment rate change (percent) -0.12 -0.14

I Source Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summa~ Compation of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Normal Operations Radiologtial Exposure Incremental Impacts Using Two Commercial
Sites (130 t to fuel and 70 t to wrote)

Receutor B&W Ws Total
Involved Workers

Total dose to involved workforcea @erson-rem) 283 283 566

Risk (cancer fatalities per campaign) 0.113 0.113 0.226

Maximally Exposed Individual @ublic)

Dose to maximally exposed individual member 5.45X10-2 3.96 ~Ab

of the public (mrem)

Risk (cancer fatality per campaign) 2.73x10-8 1.98x10-6 NAb

Population Within 80 km

Dose to population within 80 kmc (person-rem) 0.492 35 35,5

Risk (cancer fatalities per campaign) 2.46x10A 1.75X1O-2 1.78x102

a The involvedworkforceis 125for UNHblendingand 126for UF6blending.
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.

c The population within 80 km (50 mi) in the year 2010 is 730,000 for B&W and 1,260,000 for NFS.

[ Sourcti Derived from tables in Section 4.3 of the EIS.

Maximum Facili@Accidents Incremental Impacts Using Two Commercial Sites
(130 t to fuel and 70 to wmte)a

I
I

I
I

I
I

ReceDtor B&W MS.
Campaign accident frequency 1.7X1O-3 1,7X1O-3

Noninvolved Workersc

Latent cancer fatalities per accident 30 2.5
Risk (cancer fatalities per campaign) 2.1X1O-2 1.8x1W3

Maximally Exposed Individual @ublic)

Latent cancer fatality per accident 1.9X1O-2 3.OX1O-3

Risk (cancer fatality per campaign) 1.3X1O-5 2,2X1O-6
Population Within 80 kmd

Latent cancer fatalities per accident 1 1,4

Risk (cancer fatalities per campaign) 7.2x104 1.0X1W3

u The risk values for this alternative are basal on the most conservative combination of the options within the alternative (that is,
blending 65 t HEU to ~percent LEU as UF6 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 (104) by the total
number of years of operation.

c The noninvolved workers are workers onsite but not associated with operations of the blending Wd conversion facilities, Involved
workers, those that are near an accident, would likely be exposti to lethal doses of radiation, if such an accident were to occur,

d 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. Summ~ Comparison of Maximum Incremental Impnts for Each Alternative
and Candtiate Site—Continued

Maximum Chemtial Exposure Incremental Impwts Using Two Commercial Sites
(130 t tofuel and 70 t to waste)

1
I
1
I

1
I
1

1

I

I

I

Receptor B&W NFs

Maximally Exposed Individurd @ublic)

Hazard indexa 1.38x10-5 2.O2X1O-2

Cancer riskb I.45X10-17 2.llXIO-14

Onsite Worker

Hazard indexc 4.68x10-3 6.42x10-3

Cancer riskd 5.97X10-14 8.18X10-’4
next deleted.]

o 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).

c 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 fifetime working]) x (slope factor).

Sourc~ Derived from tables in Smtion 4.3 of the EIS.

Total Campaign Waste Generation Incremental Impacts Using Two Commerctil Sites
(130 t tofuel and 70 t to waste)

Waste Categorya B&W NFS Total

Low-Level

Liquid (m3) 636 636 1,272

Solid (m3) 2,100 2,100 4,200

Mixed hw-Level

Liquid (m3) 1,150 1,150 2,300

Solid (m3) o 0 0

Hazardous

Liquid (m3) 756 756 1,512

Solid (m3) o 0 0

Nonhazardous (Sanitary)

Liquid (m3) 418,000 418,000 836,000

Solid (m3) 19,000 19,000 38,000

Nonhazardous (Other)

Liquid (m3) 20,300 20,300 40,600

Solid (m3) 7 7 14

Solid Low-Level (m3)b 1,200 1,200 2,400

Solid Nonhazardous (m3)b 13,700 13,700 27,400

I LEU Low-Level (m3)c 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.

I
cEnd 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 disposd of as high-level waste.

Source: Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summa~ Compation of Muimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

I

I
I
I

I

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

Receptor B&W NFs Total

Accident-Free Operations

Fatalities to the public from radiological effects 0.18 0.16 0.34

Fatalities to the crew from radiological effects 0.12 0.12 0.24
Fatalities to the public from nonradiological effects 1.9X1O-2 1.5X1O-2 3.4X1W2

Accidents

Fatalities to the public from radiological effectsa 6.0x10-3 5.6x10-3 1.16x10-2
Fatalities to the public from nonradiological effects 0.57 0.53 1.1
Fatalities to the crew from nonradiological effects 0.16 0.15 0.31

Toti Facilities 1.06 0.98 2.04

a The transportation crew and the pubfic are considered as one population for the purposes of radiological accidents.

Sourc~ Derivd from tables in Appendix G of the EIS.

Variation c) All Four Sites

Total Campaigna Site Infrastructure Incremental Impacts Using All Four Sites
(130 t tofuel and 70 t to wrote)

Characteristic Y-12 SRS B&W NFS Totil
I El~tricity Wh) 54,700 54,700 124,000 124,000 357,400

I DieseUoil (1) 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 Oc Oc 8,420

[ Steam (kg) 100,800 100,800 100,800 100,800 403,200

a Total campaign refers to the time required to complete blending disposition actions evaluated forAltematives 2 through 5. Annual
values are presented in Sation 2.2.2.

b Natural gas is not available at SRS; therefore liquid petroleum gas (approximately 313,000 1)would be substituted for a natural
gas requirement of 220,0M m3.

c Fuel oil is considered the primary fuel at B&W and NFS; therefore, blending facitity coal requirements have been converted to a
fuel oil energy equivalent. Fuel oil energy content is assumed to be 40,128 B~Vl, and the coal energy content is assumed to be

I
30.9 miltion B~tit. A coal requirement of 4,800 t quals 3,700,0001 of fueloil.

Source Derivedfrom tables in Swtion 4.3 of the EIS.
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Table S-2. Summa~ Comparison of Minimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

I

I

Minimum Air Quali@ Incremental Impacts Using All Four Sites
(130 t tofuel and 70 t to waste)

Most Stringent
Averaging Regulation or

Tne Guidelines Y-12 SRS B&W mS
Pollutant (@m3) (@m3) (@m3) (@m3) (@m3)

Carbon monoxide (CO)

Lead (Pb)

Nhrogen dioxide @Oz)

Particulate matter (PMlo)

Sulfur dioxide (S02)

Mandated by South Carolina,
Tennessee, and Virginia

Total suspended particulate (TSP)

Gaseous fluorides (as HF)

8 hours
1 hour

Calendar Quarter

Annual

Annual
24 hours

Annual
24 hours

3 hours

Annual
24 hours

1 month
1 week

24 hours
12 hours
8 hours

lo,oooa
40,000a

1.Sa

100a

Soa
lsoa

80a
365a

l,300a

60C
150C

0.8C
1.6C
2.9C
3.7C

250C

11.5
53

b

1.33

0.03
0.37

2.46
29.3

161

6.74d
80.16

b
b
b

b
b

0.07 5.43 0.62
0.14 17.63 0.8
b b b

0.01 0.14 0.03

<0.01 0.03 <0.01
<0.01 0.19 0.03

0.02 0.4 0.05
0.32 2.74 0.4
0.71 14.11 0.96

0.05 0.03 a.old
0.8@ 0.19 0.03
b traced’ e tracee
b traced’ e &acee
b traced’ e tracee
b traced’ e tracee

b, d traced’ e tracee

I a Federal standard.

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

c State standard or guideline.

d No State standard.

e Hydrofluorination is anticipate to be a closed system with scrubber filter exhaust system. ~erefore, emission of gaseous
fluorides is estimated to be a trace amount.

Not~ 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.

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

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

Resource Y-12 SRS B&W ~S Total

Water (million 1) 220 220 224 224 888

[ Wastewater (million l)a 216 216 218 218 868

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

[ Sourcti Derived from tables in Section 4.3 of the EIS.
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Disposition of Surplw Highly
Enriched Uranium Final EIS

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

Minimum Socweconomti Incremental Impmts Using All Four Sites (130 t tofuel and 70 t to waste)

Characteristic Y-12 SRS B&W NFS

Direct employment 125 125 126 126

Indireet employment 319 245 285 253

Total jobs M 370 411 379

Unemployment rate change (percent) -0.09 -0.14 -0.12 -0,14
[ Sourcti Derivedfrom tables in Section 4.3 of the EIS.

Total Campaign Normal Operations Radwlogical Exposure Incremental Impacts for All Four Sites
(130 t tofuel and 70 t to wrote)

I

Receptor Y-12 SRS B&W NFS Total

Involved Workers

Total dose to involved workforcea @erson-rem) 131 131 141 141
Risk (cancer fatalities per campaign) 5.24x10-2 5.24x10-2 5.65x10-2 5.65x

Maximally Exposed Individual ~ubtic)

Dose to maximally exposed individual member of 0.452 2.90x10-2 2.73x10-2 1.98
the public (mrem)

Risk (cancer fatality per campaign) 2.26x10-7 1.45x10-8 1.37x10-8 9.94x

Population Within 80 km

Dose to population within 80 krnc @erson-rem) 1.86 1.86 0.246 17.5

544

02 0,218

~Ab

O-7NAb

21.5

Risk (cancer fatalities per campaign) 9.30x10q 9.30x104 1.24x104 8.80x10-3 1.08x102

a The involved workforce is 125 for UNH blending, 126 for UF6 blending, and 72 for metal blending.

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

c The population within 80 km (50 mi) in the year 2010 is 1,040,000 forY-1~ 710,0~ for SRS; 730,000 for B&W, and 1,260,0~
for NFS.

Notti NA=not applicable.

Source Derivd from tables in Section 4.3 of the EIS.
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Summaw

Table S-2. Summa~ Comparison of Maximum Incremental Impacts for Each Alternative
and Candtiate Site—Continued

Maximum Facili@Acctients Incremental Impacts Using All Four Sites
(130 t tofuel and 70 t to waste)a

Receptor Y-12 SRS B&W NFS

Campaign accident frequency 8.3x10-3 8.3x10-3 8.3x10-3 8.3x10-3

Noninvolved Workersc

Latent cancer fatalities per accident 0.4 8.7x10”2 30 2.5

Risk (cancer fatalities per campaign) 3.8x10A 8.3x10-5 1.1X1O-2 9.OXIO-4

Maximally Exposed Individual @ubfic)

Latent cancer fatality per accident 5.0X104 3.IX1O-6 1.9X1O-2 3.OX1O-3

Risk (cancer fatality per campaign) 4.7X10-7 2.9XI0-9 6.8X1O-6 1.1X1O”6

Population Wittin 80 kmd

Latent cancer fatalities per accident 6.9x10-2 1.6x10-2 1 1.4

Risk (cancer fatalities per campaign) 6.5x10-5 1.5XI0-5 3.7X104 5.1X1O-4

UThe risk values for this alternative are basal on the most conservative combination of the options within the alternative (that is,
blending 32.5 t HEU to ~percent LEU as UNH fuel and 17.5 t HEU to 0.9-percent LEU as UNH waste at Y-12 and SRS, and
32.5 t HEU to Apercent LEU as UF6 fuel and 17.5 t HEU to 0.9-percent LEU and UNH waste at B&W and NFS).

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

c 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 acciderrL would likely be exposed to lethal doses of radiation, if such an accident were
to occur.

d The population within 80 km (50 mi) in the year 2010 is 1,040,000 forY-lZ 710,000 for SRS; 730,000 for B&W, and 1,260,000
for NFS.

Source Derivd from tables in Section 4.3 of the EIS.

Muimum Chemical Exposure Incremental Impacts Using All Four Sites
(130 t tofuel and 70 t to waste)

Receptor Y-12 SRS B&W NFs

Maximally Exposed Individual @ublic)

Hazard indexa 1.92XI0-3 2.13xIOA 6.90x10-6 1.01X10-2

Cancer riskb 1.00XIO-15 I.12X1O-’6 3.62x10-18 5.28x10-15

Onsite Worker

Hazard indexc 6.30x10-3 5.65x10-3 2.34x10-3 3.21x10-3

Cancer riskd 3.98x10-’4 3.58x10-14 I.49X10-’4 2.05x10-14

I [Text deleted.]

‘1Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for maximally exposed individual.

I
b ~fetime Canwr fisk=(emissions concent~tions) x (0.286 [Convefi concentrations to doses]) X (SIOpe faCtOr).

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

I
d ~fetime cancer fisk=(emissions for 8-hr) x (0.286 [converts concentmtions to doses]) x (0.237 [fmction of Ye~ exPos~]) x

(0,571 [fraction of lifetime working]) x (slope factor).

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

Total Campaign Wate Generation Incremental Impacts Using All Four
Sites (130 t to fuel and 70 t to wate)

I Waste Categorya Y-12 SRS B&w NFS Total
Low-bvel

I tiquid (m3) 1,640 230 319 319

I

2,508

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

Liquid (m3) 210 210 583 583 1,586

Solid (m3) o 0 0 0 0
Hazardous

fiquid (m3) 382 382 382 382 1,528

Solid (m3) o 0 0 0 0
Nonhazardous (Sanitary)

tiquid (m3) 209,000 209,000 209,000 209,000 836,000
Solid (m3) 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 (m3) o 0 3 3 6

1 Solid Low-Level (m3)b 2,170 459 601 601 3,831
Solid Nonhazardous (m3)b 6,860 6,860 6,860 6,860 27,440

I LEU Low-Level (m3)c 3,420 3,400 3,400 3,400 13,620

a Wastevolumesare basedon the blendingprocesswhich produces the highest volume for each category.

b Process waste after treatment.

I
cEnd 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 disposti of as high-level waste.

Sour@ Derived from tables in Section 4.3 of the EIS.

Total Campaign Transportation Rfik Impacts Using All Four Sites (130 t tofuel and 70 t to waste)

Receptor Y-12 SRS B&W NFS 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

I Fatalities to the public from nonradiological effects 7.OX1O-3 9.OX1O-3 9.7X1O-3 7.4X1 O-3 3.3X1O-2

Accidents

Fatalities to the public from radiological effects= 2.6x10-3 2.gx10-3 3.0X10-3 2.8x10-3 1.13XIW2
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

1 Toti Fatalities 0.46 0.52 0.52 0.48 1.98

a me transportationcrewand the pubticare consideredas onepopulationfor the purposesof radiologicalaccidents.
I 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 ~U
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

I 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 ~S is
1.81,0.116,0.109, and 7.92 mrem, respectively. The
risk of cancer fatalities per campaign is 9.06x10-7,
5.80x10-8, 5.46x10-8, and 3.96x10-6, respectively.
The dose to the population within 80 km (50 mi) for
Y–12, SRS, B&W, and ~S is 7.41,7.41,0.982, and
69.9 person-rem, respectively. The risk of cancer
fatalities per campaign is 3.7x10 -3, 3.7x10 -3,
4.9xl OA,and 3.5x 10-2,respectively.
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Table S-2. Summary Comparison of M~imum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Alternative 5: Matimum Commercial Use
(85/15 FueWaste Ratio)

Variation a) ~o Department Of Ener~ Sites

Total Campaigna Site Infrastructure Incremental Impacts Using Two Department of Energy Sites
(170 t to fuel and30 t to waste)

I

1

I

I

Characteristic Y-12 SRS Totil

Electricity ~Wh) 69,700 69,700 139,400

Diesel/oil (1) 886,000 1,293,000 2,179,000

Natural gas (m3) 286,000 Ob 286,000

Coal (t) 5,680 5,680 11,360

Steam (kg) 136,000 136,000 272,000

a Totalcampaignrefersto thetimerequiredtocompleteblendingdispositionactionsevaluatedforAltematives2 through5.Annual
valuesare presentedin Section2.2.2.

b Naturalgas is not availableat SRS;therefore,liquidpetroleumgas (approximately407,0001)would be substituted for a natural
gas requirement of 286,000 m3.

Sourcti Derived from tables in Section 4.3 of the EIS.

Muimum Air Quality Incremental Impmts Using Two Department of Ener~ Sites
(170 t tofuel and30 t to waste)

Most Stringent
Averaging Regulation or

Time Guidelines Y-12 SRS
Pollutant (@m3) (@m3) (@m3)

Carbon monoxide (CO) 8 hours lo,oooa 11.5 0.07
1 hour

Lead (Pb) Calendar Quarter

Nitrogen dioxide (NOZ) Annual

Particulate matter (PMIO) Annual
24 hours

Sulfur dioxide (S02) Annual
24 hours

3 hours

40,000a
1.5a

lma

5oa
150a

80a
365a

l,300a

53
b

1.33

0.03
0.037

2.46
29.3

161

0.14
b

0,01
<0,01
<0,01
0.02
0.32
0.71

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

Muimum Air Quality Incremental Impacts Using Two Department of Energy Sites
(170 t tofuel and 30 t to w~te~Continued

Most Stringent
Averaging Regdation or

Time Guidelinu Y-12 SRS
Pollntant (@m3) (@m3) (@m3)

Mandated by South Carolina
and Tenn~see

I

Total suspended particulate (TSP) Annual 60C 6.74d 0.05
24 hours 150C 80.16 :.88d

Gaseous fluorides (as ~ 1 month 0.8C b

1 week 1.6C b b

24 hours 2.9C b b

12 hours 3.7C b b

8 hours 250C b b, d

I a Federal standard.

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

c State standard or guideline.

d 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.

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

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

Resource Y-12 SRS Total

1 Water (million 1) 296 296 592

I Wastewater (million l)’ 291 291 582

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

I Source Derived from tables in Smtion 4.3 of the EIS.

Minimum Socioeconomti Incremental Impacts Using Two Department of Energy Sites
(170 t tofuel and 30 t to waste)

Characteristic Y-12 SRS
Directemployment 125 125
Indirectemployment 319 245
Totaljobs 444 370

1
Unemployment rate change (percent) -0.09 -0.14

Source Derivedfromtablesin Section4.3 of the EIS.

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

I

I
1

I
I

I
I

I

I

Total Campaign Normal Operations Rdiologtial Exposure Incremental Impacts Using fio
Department of Energy Sites (170 t tofuel and 30 t to waste)

Receptor Y-12 SRS Total
Involved Workers

Total dose to involved workforcea @erson-rem) 176 176 352
Risk (cancer fatalities per campaign) 7.O5X1O-2 7.O5X1O-2 0.141

MaximaHy Exposed Individual @ubtic)

Dose to maximally exposed individual member of the public 0.608 3.90X10-2 NAb

(mrem)

Risk (cancer fatality per campaign) 3.O4X1O-7 1.9SX1O-8 NAb

Population Within 80 km

Dose to population within 80 kmc @erson-rem) 2.5 2.5 5
Risk (cancer fatalities per campaign) 1.25x10-3 1.25x10-3 2,50x103

a 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-spwific information.

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

Notti NA=not applicable.

Sourca Derived from tables in Smtion 4.3 of the EIS.

Maximum Facility Acc~en& Incremental Impmts Using Two Department of Energy Sites
(170 t tofuel and 30 t to waste)a

Receptor Y-12 SRS
Campaign accident frequency 8.5x10A 8.5x10”4
Noninvolved Workersc

Latent cancer fatalities per accident 0.4 8.7x102
Risk (cancer fatalities per campaign) 4.OX1O4 8.9x105

MaximaHy Exposed Individual @blic)

Latent cancer fatality per accident 5.OX1O4 3.1X106
Risk (cancer fatality per campaign) 5.1X10-7 3.1X109

Population Within 80 kmd

Latent cancer fatalities per accident 6.9x10-2 1.6x102
Risk (cancer fatalities per campaign) 6.9x10-5 1.6x105

a The risk vrduesfor this alternativeare basal on the mostconservativecombinationof the optionswithinthe alternative(that is,
blending85 t HEUto 4 percentas UNHfuel and 15t HEUto 0.9-percentLEUas UNHwasteat eachsite).

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

c 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 fikely be exposed to lethal doses of radiation, if such an accident were
to omur.

d The population witiln 80 km (50 mi) in the yem 2010 is 1,040,000 for Y-12 and 710,000 for SRS.

Sourm Derived from tables in S@tion 4.3 of the EIS.
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Table S-2. Summa~ Comparison of Maximum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Maximum Chemical Exposure Incremental Impacts Using Two Department of Ener~ Sites
(170 t tofuel and 30 t to waste)

I
I
I
I

I
I
I

I

I

I

I

I
I

I

I

Receptor Y-12 SRS
Maximally Exposed Individual &ubtic)

Hazardindexa 3.84x10-3 4.26x104
Cancerriskb 2.69x10-15 2.99X1O-’6

Onsite Worker
Hazardindexc 1.26x10-2 1.13X1O-2
Cancerriskd 1.08x10-13 9.66x10-*4

[Text deleted.]

a 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).

c 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).

Sourc~ Derived from tables in Section 4.3 of the EIS.

Total Campaign Wrote Generation Incremental Impac& Using Two Department of Ener~ Sites
(170 t tofuel and30 t to waste)

Waste Categorya Y-12 SRS Totil
Low-~vel

Liquid(m3) 1,530 322 1,852
Solid (m3) 3,260 1,140 4,400

Mixed Low-Level
tiquid (m3) 441 441 882
Solid (m3) o 0 0

Hazardous
Uquid (m3) 826 826 1,652
Solid(m3) o 0 0

Nonhazardous (Sanitiry)
Liquid(m3) 281,000 281,000 561,0W
Solid(m3) 12,800 12,800 25,600

Nonhazardous (Other)
Liquid(m3) 12,000 12,000 24,000
Solid(m3) o 0 0

Solid bw-Level (m3)b 2,120 654 2,774
Solid Nonhazardous (m3)b 9,220 9,220 18,440
LEU Low-Level(m3)c 2,930 2,900 5,830

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

b Process waste after keatment.

c 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 disposd of as high-level waste.

Sour@ Derivd from tables in Section 4.3 of the EIS.
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Table S-2. Summary Compation of Minimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

1

Total Campaign Transportation Rtik Incremental Impacts Using Two Department of Energy Sites
(170 t tofuel 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.IX1O-2 1.4X1O-2 2,5x10-2

Accidents

I Fatalities to the public from radiological effectsa 4. IXIO-3 4.7XI0-3 8.8X1O-3

Fatalities to the public from nonradiological effects 0.38 0.43 0.81

Fatalities to the crew from nonradiological effects 0.11 0.12 0,23

Total Fataliti~ 0.7 0.79 1,49

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

I Source Derived from tables in Appendix G of the EIS.

Variation b) Wo Commercial Sites

Total Campaign Stie Infrastructure Incremental Impacts Using Two Commercial Sites
(170 t tofuel and30 t to waste)

Characteristic B&W NFs Totil

Electricity ~Wh) 248,000 248,000 496,000

I Diesel/oil (1) 6,438,000 6,438,000 12,876,000

Natural gas (m3) 322,000 322,000 644,000

Coal (t) o’ Oa o
] Steam (kg) 136,000 136,000 272,000

a 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 B~M, and the coal energy content is assumed to be 30,9

I

million B~s/t. A coal requirement of 7,230 t equals 5,600,0001 of fuel oil.

Sourcw Derived from tables in Section 4.3 of the EIS.

Muimum Air Quality Incremental Impmts Using Two Commercial Sites
(170 t tofuel and 30 t to waste)

Most Stringent
Averaging Re@ation or

Time Guidelines B&W
Pollutant (Mm3) (~m3) (8:3)

Carbon monoxide (CO) 8 hours lo,oooa 5.43 0,62
1 hour 40,000a 17.63 0.8

Lead (Pb) Calendar Quarter 1.5a b b

Nitrogen dioxide (N02) Annurd 100a 0.14 0.03
Particulate matter (PMIO) Annual 5oa 0.03 <0.01

24 hours 150a 0,19 0,03

Sulfur dioxide (SOZ) Annual 80a 0.4 0,05
24 hours 365a 2.74 0,4

3 hours l,300a 14.11 0,96
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Table S-2. Summa~ Comparison of Minimum Incremental Impacts for Each Alternative
and CandZate Site—Continued

Minimum Air Quali~ Incremental Impacts Using Two Commercial Sites
(170 t tofuel and 30 t to waste+Continued

Most Stringent
Averaging Regdation or

Time Guidelines B&W Ws
Pollutant (~m3) (@m3) (@m3)

Mandated by Tennessee
and Virginia

] Totalsuspendedparticulate (TSP) Annual 60C 0.03 <0.old
24 hours 150C 0.19 0.03

Gaseous fluorides (as ~) 1 month 1.2C ~aced, e tracee
1 week 1.6C ~aced, e tracee

24 hours 2.9C traced’ e tracee

12 hours 3.7C ~aced, e tracee
8 hours 250C ~aced, e tracee

I n Federal standard.

b No emissions from UF6 and UNH blending processes.

c State standard or guideline.

d No State standard.

e Hydrofluorination is anticipate to be a closed system with scrubber filter exhaust system. ~erefore, emission of gaseous fluoride is
estimated to be a trace amount.

Note Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate sites.

I Sourca Derived from tables in Section 4.3 of the EIS.

Total Campaign Water Resources Incremental Impacts Using Two Commercial Sites
(170 t tofuel and30 t to waste)

Rwourca B&W ms Toti

I Water (million 1) 305 305 610

I Wastewater (million l)’ 295 295 590

n Includessanitaryand nonhazardous,nonradioactive(other)liquiddischargesafter treatment.
I Sourcti Derived from tables in Section 4.3 of the EIS.

Minimum Socioeconomic Incremental Impacts Using Two Commercial Sites
(170 t to fuel and30 t to waste)

Characteristic B&W Ws
Directemployment 126 126
Indirectemployment 285 253
Totaljobs 411 379
Unemploymentratechange(percent) -0.12 -0.14

I Sourc~ Derived from tables in Section 4.3 of the EIS.
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Enriched Uranium Final EIS

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

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

I

I

Receptor B&W NFs Total
Involved Worker

Total dose to involved workforcea @erson-rem) 203 203 406
Risk (cancer fatalities per campaign) 8.12x10-2 8.12x10-2 0.162

Maximally Exposed Individurd @blic)

Dose to maximally exposed individual member of the public 4.32x10-2 3.12 NAb

(mrem)

Risk (cancer fanlity per campaign) 2.16x10-8 1.56X1O-6 NAb
Population Witkin 80 km

Dose to population within 80 krnc Qerson-rem) 0.393 28.1 28,5
Risk (cancer fatalities per campaign) 1.97xlo~ 1.41X1O-2 1.43X1O-2

a me involvd workforceis 125for UNHblendingand 126for UF6blending.
b The doseand the latentcancerfatity for the maximallyexposedindividurdcannotbe totaledbecausetheyare basedon

maximumexposureto an individud at eachsiteusingsite-spwificinformation.
c me populationwithin80 km (50 rni)in the year 2010is 730,000forB&Wand 1,260,000for NFS.

Note NA=not applicable.

Source Derived from tables in Section 4.3 of the EIS.

Maximum Facilhy Accidents Incremental Imputs for Two Commercial Sites
(170 t tofuel and 30 t to waste)a

Receptor B&W NFS
Campaign accident frquencyb 8.5x10q 8.5x10-4
Noninvolved Workersc

Latent cancer fatalities per accident 30 2.5
Risk (cancer fatalities per campaign) 2.6x10-2 2,2X103

MaximaHy Exposed hdividual @blic)

Latent cancer fatiity per accident 1.9X1O-2 3.OX1O-3
Risk (cancer fatality per campaign) 1.7X1O-5 2.7x10-6

Population Witkin 80 kmd

Latent cancer fatikies per accident 1 1.4
Risk (cancer fatiities per campaign) 8.9x10A 1.2X1U3

a me risk valuesfor this alternativeare basal on the mostconservativecombinationof the optionswithinthe alternative(that is,
blending85 t HEUto 4 percentas UF6fueland 15t HEUto 0.9-percentLEUas UNHwasteat eachsite).

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.

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

d The population witiln 80 km (50 rni) in the year 2010 is 730,000 for B&W and 1,260,000 for NFS.

Sour= Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summa~ Comparison of Maximum Incremental Impacts for Each Alternative
and Cand~ate Site—Continued

Minimum Chemical Exposure Incremental Impacti Using Two Commerctil Sites
(170 t tofuel and30 t to wrote)

1
I

I

I

I
I
I

I

I

I

Receptor B&W Ws

Maximally Exposed Individual @ubfic)

Hazard indexa 1.38x10-5 2.O2X1O-2

Cancer riskb 9.7OX1O-1* 1.41X1O-’4

Onsite Worker

Hazard indexc 4.68x10-3 6.42x10-3

Cancer riskd 4.03X10-14 5.51X1O-14

[Textdeleted.]

‘ Hazard index=sum of individual hazard quotients (noncancer adverse health effects) for maximally exposed individual.
b ~fetime cancer fi5k=(ernissions concentrations) x (0.286 [conve~ concentrations tO dos~]) X (SIOPe faCtOr).

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

d Ufetime 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 Wrote Generation Incremental Impac& Using Two Commerctil Sites
(170 t to fuel and 30 t to waste)

I Waste Categorya B&W MS Totil

Low-Level

Liquid (m3) 551 551 1,102

Solid (m3) 1,720 1,720 3,440

Mixed hw-Level

Liquid (m3) 1,400 1,400 2,800

Solid (m3) o 0 0

Hazardous

Liquid (m3) 826 826 1,652

Solid (m3) o 0 0

Nonhazardom (Sanimry)

Liquid (m3) 281,000 281,000 562,000

Solid (m3) 12,800 12,800 25,600

Nonhazardous (Other)
Liquid(m3) 15,200 15,200 30,400

Solid (m3) 9 9 18

Solid Low-Level(m3)b 1,020 1,020 2,040
Solid Nonhazardow (m3)b 9,220 9,220 18,440

I LEU Low-Level(m3)c 2,900 2,900 5,800

* Wastevolumesarebasedontheblendingprocessthatproducesthehighest volume for each category.

b Process waste after treatment.

I
cEnd 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.

Sourcti Derived from tables in Section 4.3 of the EIS.

S43

—. ——-—



Disposition of Surplw Highly
Enriched Uranium Final EIS

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

Total Campaign Transportation Risk Incremental Impac& Using Two Commercial Sites
(170 t tofuel and30 t to waste)

Receptor B&w MS Totrd

Accident-Free Operations

Fatalities to the public from radiological effects 0.14 0.13 0,27

I Fatalities to the crew from radiological effects 0.08 0.08 0.16

Fatalities to the public from nonradiological effects 1.5X10-2 1.2X1O-2 2.7x102

Accidents

Fatalities to the public from radiological effectsa 4.8x10-3 4.4X1O-3 9.2X103

Fatalities to the public from nonradiological effects 0.43 0.41 0.84

Fatalities to the crew from nonradiological effects 0.12 0.11 0,23

I Total Fataliti~ 0.79 0.75 1.54

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

I Sourcfi Derivd from tables in Appendix G of the EIS.

Variation c) All Four Sites

Total Campaigna Site Infrastructure Incremental Impacts Using All Four Sites
(170 t tofuel and30 t to waste)

Characteristic Y-12 SRS B&W NFs Totil
] Electricity(~h) 35,200 35,200 125,500 125,500 321,400
1 Diesel/oil(1) 449,000 655,000 3,259,000 3,259,000 7,622,000

Naturalgas (m3) 143,000 Ob 161,000 161,000 465,000

Coal (t) 2,840 2,840 Oc Oc 5,680

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

a Totalcampaignrefersto thetimerquired tocompleteblendingdispositionactionsevaluatedforA1tematives2 through5.Annual
valuesare presentedin Section2.2.2.

b Naturalgas is not availableat SRS;therefore,liquidpetroleumgas (approximately204,0001)would be substituted for a natural
gas requirement of 143,000 m3.

c 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 B~ti, and the coal energy content is assumed to be

I

30.9 million B~tit. A coal requirement of 3,610 t equals2,8~,0001 of fuel oil.

Source: Derived from tables in Sation 4.3 of the EIS.
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Table S-2. Summa~ Comparison of Minimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

I

I

I

I

I
I

I

Maimum Air QualiQ Incremental Impacts Using All Four Sites
(170 t tofuel and 30 t to wwte)

Most Stringent
Averaging Re@ation or

Time Guidelines Y-12 SRS B&W NFS
Pollutant (@m3) (@m3) (@m3) (@m3) (p@m3)

Carbon monoxide (CO)

Lead (Pb)

Nhrogen dioxide ~02)

Particulate matter @M1o)

Sulfur dioxide (S02)

Mandated by South Carolina,
Tennwsee,and Virginia
Totalsuspendedparticulate

(TSP)
Gaseousfluorides(asHF)

8 hours
1 hour

Calendar Quarter

Annual

Annual
24 hours

Annual
24 hours

3 hours

Annual
24 hours

1 month
1 week

24 hours
12 hours
8 hours

lo,oooa
40,000a

1.Sa

100a

5oa
lsoa

80a
365a

l,300a

60C
150C

0.8C
1.6C
2.9C
3.7C

250C

11.5

53
b

1.33

0.03
0.37

2.46
29.3

161

6.74d
80.16

b
b
b
b
b

0.07
0.14
b

0.01
<0.01
<0.01
0.02
0.32
0.71

0.05
:88d

b
b
b
b, d

5.43
17.63

b

0.14

0.03

0.19

0.4

2.74

14.11

0.03

0.19
~aced, e
~aced, e
Raced, e
~aced, e

0.62
0.8
b

0.03
<0.01
0.03
0.05
OA
0.96

<0.old
0.03

tracee

tracee

tracee
~aced, e tracee

a Federal standard.

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

c State standard or guideline.

d No State standard.

e Hydrofluorination is anticipated to be a closed system with scrubber filter exhaust system. ~erefore, emission of gaseous fluorides
is estimated to be a trace amount.

Note Ozone, as a criteria pollutant, is not dirmtly emitted or monitored by the candidate sites. Pollutant concentrations shown for
Y-1 2 include other ORR operations.

Sourcti Derived from tables in Section 4.3 of the EIS.

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

Raource Y-12 SRS B&W NFs Toti

Water (million 1) 150 150 154 154 608

Wastewater (million l)a 148 148 149 149 594

0 Includessanitaryand nonhazardous,nonradioactive(other)liquiddischargesafter treatment.
Sourcti 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

Maimum Socweconomic Incremental Impacts Using All Four Sites (170 t tofuel and 30 t 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

I Unemployment rate change @ercent) -0.09 -0.14 -0.12 -0014
I Sourw: Derived from tables in Section 4.3 of the EIS.

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

Receptor Y-12 SRS B&W NFS Total
Involved Worker

Total dose to involved workforcea 89 89 103 103 384
(person-rem)

Risk (cancer fatalities per campaign) 3.56x10-2 3.56x10-2 4.12x10-2 4.12x102 0,154
Maximrdly Exposed Individual Public

Dose to maximally exposed individual 0.308 1.98x10-2 2.19X10-2 1.58 NAb
member of the public (rnrem)

Risk (cancer fatality per campaign) 1.54X10-7 9.9OX1O-9 1.1OX1O-* 7.90X10-7 NAb

Population Within 80 km

Dose to population within 80 kmc 1.26 1.26 0.199 14.2 16.9
(person-rem)

Risk (cancer fatalities per campaign) 6.30x10q 6.30x104 9.95X1O-5 7.1OX1O-3 8.45x103

a The involvd workforce is 125 for UNH blending, 126 for UF6 blendlng, and 72 for metal blending.

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

c The population within 80 km (50 mi) in the year 2010 is 1,040,000 forY-lZ 710,000 for SRS; 730,000 for B&W, and 1,260,000
for NFS.

Nota NA=not applicable.

I Source Derivd from tables in Sution 4.3 of the EIS.

Maximum Facili@Accidents Incremental Impacts Using All Four Sites
(170 t tofuel and 30 t to waste)a

Receptor Y-12 SRS B&W NFS
Campaign accident frquencyb 4.3X104 4.3X10-4 4.3X104 4,3X1O-4
Noninvolved Workersc

I Latent cancer fatalities per accident 0.4 8.7x10-2 30 2.5

I Risk (cancer fatiities per campaign) 2.OX1O4 4.4X1O-5 1.3X1O-* 1.1X103
Maximrdly Exposed hdividual Pubtic

I Latent cancer fatilty per accident 5.OX1O4 3.1X1O-6 1.9X1O-*

I

3,OX1O3

Risk (cancer fatilty per campaign) 2.6x10-7 1.6x10-9 8.4x10-6 1.4X106
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Table S-2. Summa~ Comparison of Maximum Incremental Impacts for Each Alternative
and Candtite Site—Continued

Maximum Facili~ Accidents Incremental Impacfi Using All Four Sites
(170 t tofuel and 30 t to waste)a-Continued

1
I

I
I

I
I
I
1

I
1
I

I
I

I

Receptor Y-12 SRS B&W NFs
Population Wltbin 80 kmd

Latentcancerfatalitiesper accident 6.9x10-2 1.6x10-2 1 1.4
Risk (cancerfatalitiesper campaign) 3.5X1O-5 8.2x10-6 4.5X104 6.3x104

~The risk values for this alternative are based on the most conservative combination of the options within the dtemative (that is,
blending 42.5 t HEU to Apereent 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 ~percent LEU as UF6 fuel and 7.5 t HEU to 0.9-percent LEU as UNH waste at B&W and NFS).

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

c 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.

d The population within 80 km (50 mi) in the year 2010 is 1,040,000 forY–lZ 710,000 for SRS; 730,000 for B&W, and 1,260,000
for NFS.

Sourcti Derived from tables in Seetion 4.3 of the EIS.

Maximum Chemical Exposure Incremental Impacts Using All Four Sites
(170 t tofuel and 30 t to waste)

Receptor Y-12 SRS B&W NFS

Maximally Exposed Individual @ublic)

Hazard indexa 1.92XI0-3 2.13x10A 6.90x10-6 1.OIXIO-2

Cancer riskb 6.84x10-16 7.63x 10-*7 2.47x10-18 3.60x10-15

OnSite Worker

Hazard indexc 6.30x10-3 5.65x10-3 2.34x10-3 3.21x10-3

Cancer riskd 2.71x10-14 2.44X10-14 1.02X10-’4 I.39X10-14

next deletd.]

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

b Lifetime cancer risk=(emissions concentrations) x (0.286 [conve~ concentrations to doses]) x (slope factor).

next deletti.]

c 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).

Sourc@ Derived from tables in Section 4.3 of the EIS.
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Table S-2. Summary Compation of Minimum Incremental Impacts for Each Alternative
and Candidate Site—Continued

Total Campaign Waste Generation Incremental Impacts Using All Four Sites
(170 t tofuel and30 t to waste)

Waste Categorya Y-12 SRS B&W NFs Total
Low-Level

Liquid (m3) 767 163 279 279 1,488

Solid (m3) 1,640 575 872 872 3,959

Mixed Low-Level

Liquid (m3) 223 223 709 709 1,864

Solid (m3) o 0 0 0 0
Hazardous

Liquid (m3) 418 418 418 418 1,672

Solid (m3) o 0 0 0 0
Nonhazardous (Sanitiry)

Liquid (m3) 142,000 142,000 142,000 142,000 568,000

Solid (m3) 6,480 6,480 6,480 6,480 25,920

Nonhazardous (Other)

Liquid (m3) 6,060 6,060 7,710 7,710 27,540

Solid (m3) o 0 4 4 8

Solid Low-Level (m3)b 1,060 331 516 516 2,423

Solid Nonhazardous (m3)b 4,670 4,670 4,670 4,670 18,680

LEU Low-kvel (m3)c 1,470 1,470 1,470 1,470 5,880

“ Wastevolumesare basedon the blendingprocessthat producesthe highestvolume for each catego~.

b Process waste after treatment.

c End product waste as a result of blending. Includes irradiated fiel 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.

Totil Campaign Transportation Rtik Incremental Impacts Using All Four Sites
(170 t tofuel and 30 t to waste)

Receptor Y-12 SRS B&W NFS Totil

Accident-Free Operations

Fatalities to the public horn radiologicrd effeets 0.06 0.07 0.07 0.06 0.26

Fatalities to the crew from radiological effects 0.04 0.04 0.05 0.05 0.16
Fatalities to the public horn nonradiological effects 5.7x10-3 6.9x10-3 7.4x10-3 6.1x10-3 2.6x102

Accidents

Fatalities to the public from radiological effectsa 2.1X1O-3 2.4x10-3 2.4x10-3 2.2x10-3 9,1x103

Fatalities to the public from nonradiologicd effwts 0.19 0.22 0.22 0.21 0,83

Fatalities to the crew from nonradiologicsd effects 0.05 0.06 0.06 0.06 0.23

Toti Fatalitiw 0.35 0.40 0.41 0.39 1.55

‘ The transportation crew and the pubtic are considered as one population for the purposes of radiologid accidents.

Source Derived from tables in Appendix G of the EIS. -
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Table S-2. Summa~ Compation of Minimum Incremental Imputs for Each Alternative .
and Candidate Site—Continued

Variation d) Single Site

The incremental impacts of blending all surplus ~U
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

I 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 ~S is
1.22,0.078,0.0864, and 6.24 mrem, respectively. The
risk of cancer fatalities per campaign is 6.08x10-7,
3.9x10-8, 4.32x10-8, and 3.12x10-6, respectively. The
dose to the population within 80 km (50 mi) forY–12,
SRS, B&W, and ~S 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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Tdle S-3. SumwW Comparison of Totil CampaignaIncremental Environmental Impacts for the
Disposition of Surplus High~ Enriched Uranium for Each Akernative

I

1

I

I
1

I

I

Alternative 3 Alternative 4 Alternative 5
Alternative 2 Limited Substantial Maximum

No Commercial Use Commercial Use Commemial Use Commercial Use
0/100FueWaste 25ff5 FueWaste 65135FueNaste 85/15FueWaste

.,,,,,,,,,,:,:,,:::,.,.....:.....,, ,.,.:,...:.:.,,,,,,,,,.:::...::.,..,.,:::::::<:.::,:,,,,,,: :.,.,.::::::;:.:,.,,:.::::::;:.,..::::::::,,,,.,:.:,:.;.;,; :g;~=&g&:.@ . .......g.... .....$.... .:;;. ..; ,,,, “, ~:.:,:,:,::.,,..,.,..,.....:::::::..,.,:,.,.,.,.,:,::::::::::.,.: ............,.,.,.,,:,:::.[;....................,,:;.:.,:.,......:,x.,.,,.,.,.,.;..;:.,.,$,:,:,,,>:,Jj:;;,;.:,;Y,>>x.::;j::;;:,~:,~M,y#>;::,::;,:.;.;;;;;,,,,,,,,,~,;,,,.,..,.,.X.:.:.... ,,.............,..,,..:..,:..,.:,,:,:,.,:,,.,,,,,,,~,,:,,x::,y,~,:,.,<::,,.:.,,,,;,:J,>: .:.,..,,,,,.,,..:,.,,.,.:.:..~.....,.,.:“... ., ., .
Elwtricity -) 476,000 482,000 492,000 496,000
DiaeVofl (1) 19,384,000 16,961,000 17,426,000 12,876,000
Naturalgas (m3) 1,413,000 1,166,000 936,000 644,000
cod (t) 17,280 12,960 16,820 11,360
s- &g) 8B,000 665,000 403,200 272,000

The impactsfor dl four rdtematives would be negligible. W and metrd blending wodd be used for Akemative2
and W, ~6 and meti blendlngwouldbe used for Akemativm 3, 4, and 5 and give similar increment aanud
emissions.The maximuminmementi annurdemissionsfor W four akernativeswouldbe less than 1 permnt of the
NMQS standardfor M criteriapollutants.

Wastewater(miWon1) 1,784 1,440 870 590

....... .... .:::.............::,!:::::. :,:,. ::;,:,:,::::::::.,.:.:.:.:.:,:,:,:.:.:.:.:.:.:,:.:.:.:.:.:.:.:.:.:.: :.,.: :.:. :.:.:.:.:,,~ . . . . . . . . . . . . . . . . . . . . . . . . . . . .:...:::::.. . . . . ............. . . ....:~::. . ...::::::..:,:...+.:.:..................:.: ~. . . . . . . . . . . . . . . ......... . . . . . . :::::......::::::: . . . . . . ..... . . . . . . ..... ... . ... . . ......... :,::.,;,:::..:..:,::.:... . . . . . . . . . . . . . ............. . . . . . . . . . . . . . . ..:.. ,. ,,,,, :,,,:::::,:,.,.,:,:,:,.,::::::::.:.:.,.,.,.,.,.,.,.,. ........... ......... ........ .:
,,,,,,,,,,,., ....................:.:.x.:...:.,,.,.,.,.,,...::::.::::.,,.,.:.,..:::::::::::.::= ~~c$m~”~ g ~ ““#““ ;::? ~~~,:,,,:,,,:,,;.... ,.,.;.:.,.,., ,.,::;>.., ,.::~..: ::.,:,:::::*:j.:::{:;:,::~:jl/:~;:j;j.~::x:::m,: .,. .,,,,,:.:.;:.: :... ......... . . . . ......... ... . . . ,.=,,,:,.,.,, ,,,,,,,,,,,, ,,. . . . ........... ...... . . . . . ...:.x..,.=....,.~.,.,.,.,,,...,:,:,.,.,,,,,,,,,,,,;,,,.,..,,..,,,..... ....... ..;

The impxts forW fourakemativeswouldbe negligible.ForAkemative2, the~ blendingpromss to 0.9-pereent
LEU wastegives themaximumimpacts. ForAkemative2, themaximumdwct employmentforany of the foursites
would be 125 employees and the indirect employment would range from 245 at SRS to 319 at Y-12. The
unemploymentchanges for M four sites range from 0.09 percent to 0.14 percent. The only differencebetween
Ateraatives 3,4, and 5 fromMternative2 is that themaximumdirmt employmentat B&Wand NFS wouldbe 126
Sinmthe~6 blendlngprocesscotid be used.

;X:- :.W ... . . .::WJ ,Jt.t.i.:. t. :.:.7j<<<= :<:::~m~::;<,... ....ti;~~.;X2::: ::,:,:,.~ ., :.:.:."""'"""'"'''';;;p~m;fi~@@g~;~mi; ;g'<:_$'~;;;;;~;;;;::':;"; ““ i,...........,.,................. .............
~,: !;:~:.:.:.:.:.:.:.:.:.fi. ..............,,,

.. . . . . . . . ... ..... .,. ..:.:.:.: :.:.:.):.):.;.:.:.:.:.:.7,1:.: ..... . . ..;.:::::::::::.: . . . . . . : : : : : . . . . . . ..W.:. j:.:.:.:.:.:.:.:.ti.:. :.:.:.:.:.:.2,. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

hvolved Workers
ToM dose to 1,076 880 566 406

involvedworkforw
(person-rem)

Risk (mcer ftities per 0.43 0.352 0.226 0.162
mpaign)

MaximaUyExposed
hdividual @ubfic)
Dose to _um exposed 3.33 3.13 3.96 3.12

individud memberof tie
pubfic(mrem)

~k (meer ftity per 1.67x10-6 1.57X1O-6 1.98x10-6 l,56x106
mpaign)
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I

I

I

1

1

I

I
I
I

T&h S3. Summ~ Compation of Total &mpaignaIncreme@l Environmental Impacfi for the
Disposition of Surplus High&Enriched Uranium for Each Afie_.ve-Continued

Alternative 3 Mternative 4 Mternative 5
Alternative 2 Limited Substantird Maximum

No Commercial Use Commercial Use Commercial Use Commercial Use
0/100Fue~aste 25f15Fue~aste 65D5FueWaste 85/15Fue~aste

Population Within 80 km
Dose to populationwithin 36.6 33.3 35.5 28.5

80 ti (pemon-rem)
Msk (w@r fatiities per 1.83x10-2 1.67x10-2 1.78x10-2 1.43X1O-2

campaign)

NoninvolvedWorkersd
Latentmmr fatitiw per 0.94 30 30 30

accident
Wk (wcer fatiities per 2.2X1O-3 9.2X1O-3 2.1X1O-2 2.6x10-2

campaign)
Maximally Exposed

hdividual @blic)
Latentmmr fatity per 5.7X104 1.9X1O-2 1.9X1O-2 1.9X1O-2

amident
Wk (a&r fatilty per 1.4X1O-6 5.8x10-6 1.3X1O-5 1.7X1O-5

campaign)
Population Wlthii 80 km

Latentcanmr fatities per 6.9x10-2 1.4 1.4 1.4
amident

Msk (meer fatiities per 1.6x104 4.6x10-4 1.OX1O-3 1.2X1O-3
campaign)

..... .,.,..,.,,,,:.::....;:;::,:,;,:>, ... :...:.:.......:.. ::.:::::::::::::::::~................... :.~.:.:::.::::::::::::::+..,.. ::.:.:.:.::.,..,.,::+ ::::::::::.::::.......~.~.::::~,: :,:,:;::::;.W.X.I.W.: :.”:. :,::M.:.:.:.:.::::::::.::.,.,.:.::.:*,, ,, ,:::.. . . . . . . . . . . ... ... . ... :.~:.::~..: : : .,.,.,:,.,.,:,,,,.,.,.,...,., .........
,,,:,,:: :.p : .. :.:.:.:.:.:,: ,,,, ....:::. .:.:.::::::,.:.::::,: .,:...=,:,:,:,:,{:~{. ,: ,,::::j{w ,:,,,:,=w~g(~g~~~ fl%g~:,~~: .;~~~,31&::$,,,,:,,~
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The impactsfor dl four titernativeswouldbe negligible.For dl four dtemativa, the maximumincrement h=d
indexfor them-y exposedindlvidud (pubfic)is 2.02x10-2,and for workersonsiteit is 1.26x10-2.Thwe values
are seved ordersof magnitudeunder 1.0,the regulatoryherdthML The maximumincrement eanwr risk for tbe

‘*3Thesevaluesarebelowmaxhntiy exposedindlvidurd(pubfic)is 2.11x10-*4,and for workersonsiteit is 1.O8X1O.
tie reguhtory tit of 1.0x10-6.~Is reprmentsan increasein wmr risk of 1 in 480 bi~ion to thepubficmd about 1
in a Won to onsiteworkem.
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T&le $3. Summ~ Comparison of Totil CampaignaIncremental Envtionmental Impacts for the
Disposition of Surplm High@ Enriched Uranium for Each Atierti”ve-Continued

Alternative 3 Alternative 4 Alternative 5
Mternative 2 Limited Substantial Maximum

No Commercial Use Commercial Use Commercial Use Commercial Use
0/100FueWaste 25f15FueWaste 65D5FueWaste 85/15FueWaste

Nonhazardous (Sanitiry)
Liquid (m3) 1,713000 1,378,000 836,000 568,000
Sofid(m3) 78,000 63800 38,040 25,920

Nonhazardous (Other)
Liquid (m3) 72800 60,400 40,600 30,400
Solid (m3) o 6 14 18

Solid Low-Level(my 8,453 6,802 5,297 2,774
Solid Nonhazardous (m3)e 56,400 45,400 27,440 18,680
LEU Low-Level(m~f 39,010 29,340 13,720 5,900

Fatities to thepubtic from 0.58 0.48 0.34 0.27
radiologid effects

Fatities to tie crewfrom 0.44 0.36 0.24 0.2
radiologid effects

Fatities to tie public from 5.5X10-2 4.6x10-2 3.4X1O-2 2.7x10-2
nonradlologid effwts

Accidents
Fatities to thepubtic from 1.88X1O-2 1.6x10-2 1.2X1O-2 9.2X1W3

radiologid effectsg
Fatities to thepubtic from 1.83 1.54 1.1 0.84

nonradiologicdeffwts
Fatities to tie mew 0.51 0.44 0.3 0.23

fromnonr~lologicd
effwts

Total Fatahties 3.43 2.89 2.04 1.57

a Totalcampaign refers to the time rquired to complete blending disposition actions evaluated for Mternatives 2 through 5. Values
shown repraent toti impwts over the ~ie of csmptign except for faeitity tidents for which maximum values are prwented
over the ~ie of the campaign.

b Valu~ shown for facfity accidents reprtient maximum mnsequenus that could possibly ownr under each rdternative.

c Valuw shown represent probability for tie fife of apaign which are calculated by mtitiplying mnud frequency (104) by the
total number of years of operation.

d The noninvolved workers ~e workers on site but not associated with operations of the blending and conversion fac~lties.
kvolved workers, those that are near an atiden~ would Wely be exposed to Iethd doses of radiation, if such an accident were
to Ownr.

e Process waste after tr~tment

f End product waste as a result of blending includ= irradiated fuel that is currendy in the surplus ~U inventory (quantity is
classified) which potenti~y cotid be disposed of as high-level waste.

g The transportation mew and the pubfic are mnsidered as one population for the pnrpos= of radiological accidenk.
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