
,,



@
Printed with soy ink on recycled paper.

,, ,,
...

This report has been reproduced directly from the best available copy.

Available to DOE and DOE contractors horn the Office of Scientific and Technical
Information, P.O. Box 62, Oak Ridge, TN 37831; telephone (423) 576-8401 for prices,

Available to the public from the National Technical Information Service, 5285 Port Royal
Road, Springfield, VA 22161.

Copies of this document are available (while supplies last)
upon written request to:

Office of Fissile Materials Disposition, MD-4
‘ Forrestal Building

United States Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585



.—

Department of Energy
Washington, DC 20585

June 1996

Dear hterested Party:

The Disposition of Surplus Highly Enriched Uranium Final Environmental Impact
Statemnt is enclosed for your information. This document has been prepared in accordance
with the National Environment Policy Act, and refl~ts comments ~ceived on an ~arlier
draft released in October 1995 for review by the public. The document presents the analyses
of the environment impacts of alternatives for tile disposition of weapons-usable higtiy
enriched uranium (HEU) that has been declared surplus to national defense needs.

The Department proposes to elimina~ the proliferation threat of surplus HEU by blending it
down to low enriched uranium (LEU), which is not weapons-usable. The EIS assesses the
disposition of a nominal 200 metric tons of surplus HEU. The Prefe*d Mtemative is,
where practical, to blend the material for sde as LEU and use over time, in commemial
nuclear reactor fuel to recover its economic value. ~dtetid that cannot be economically
recovered would be blended to LEU for disposd as low-level radioactive waste.

h addition to the “No Action” Mtemative, the HEU EIS analyzes four alternatives that
represent different proportions of the resulting LEU being used in commemial reactor fiel or
disposed of as waste. It analyzes the blending of HEU using three different processes at four
potential sites. The transportation of materiti is dso analyzed.

A public comment period for the HEU DrMc EIS was held from October 27,1995 to
January 12, 1996. Comments were received by letter, fax, electronic mti, and telephone
recording. h addition, pubtic workshops on the EIS were held in fioxvi~e, Tennessee and
Augusta, Georgia in November, 1995. M comments were considered by the Department in
prepting’the Find EIS and are presented along with responses in Volume H of the
document A Record of Decision on surplus HEU disposition wdl be issued no sooner than
30 days following publication of the Notice of Avtiability of the HEU Find EIS in the
Federd Register.

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

Sincerely,

~~. David Nulton, Director
Office of NEPA Complimce and Outreach
Office of Fissile Materials Disposition
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ABSTRACT:

This document assesses the environment impacts that may resdt from dtematives for the disposition of
U.S,-origin wfapons-usable higtiy enriched uranium (HEU that has been or may be declared surplus to
national defense or defense-related program needs. h addition to the No Action Ntemative, it assesses
four alternatives that would efiminate the weapons-usability of HEU by blending it with depleted
uranium, natural uranium, or low-enriched uranium (LE~ to create LEU, either as commercial reactor
fuel feedstock or as low-level radioactive waste. The potential blending sites are DOE’s Y-12 Plant at the
Oak Ridge Reservation in Oak Ridge, TennessW, DOE’s Savannah River Site in Aiken, South Carofin%
tile Babcock & Wilcox Naval Nuclear Fuel Division Facifity in Lynchburg, Virgini% and the Nuclear
Fuel Services Fuel Fabrication Plant in Erwin, Tennessee. Evaluations of impacts at the potential
blending sites qn site infrastructure, water resources, air qurdity and noise, socioeconomic resources,
waste management, public and occupationrd health, and environmental justice are included in the
assessment. The intersite transportation of nuclear and h~ardous materials is rdso assessed. The
Preferred Alternative is blending down as much of the surplus HEU to LEU as possible while gradudly
selling the commercia~y usable LEU for use as reactor fuel. DOE plans to continue this over ~
approximate 15- to 20-year period, with continued storage of the HEU until blend down is completed.

PUBLIC WOLW~NT:

The Department of Energy issued a HEU Draft EIS on October 27, 1996, and held a forrnd public
comment period on the HEU Draft EIS through January 12, 1996. In preparing the HEU Find EIS,
DOE considered comments received via mail, fax, electronic bulletin board ~ntemet), and transcribed
from messages recorded by telephone. In addition, comments and concerns were recorded by notetakers
during interactive pubfic hearings held in fioxville, Tennessee, on November 14, 1995, and Augusta,
Georgia, on November 16, 1995. These comments were dso considered during preparation of the HEU
Final EIS. Comments received and DOE’s responses to those comments are found in Volume ~ of the
EIS.
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To Convert kto Metric

UYOUKnow Mdtiply By To Get
Length
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feet
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miles

Area
sq. inches
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Volume
fluidounces
gallons
cubicfeet
cubicyards

Weight
ounces
pounds
shorttons

Force
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Temperature
Fahrenheit
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30.48
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6.4516
0.092903
0.8361
0.40469
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29.574
3.7854

0.028317
0.76455

28.3495
0.45360
0.90718

.00001

Subtract32 then
multiDlvbv 5/9ths

centimeters
centimeters

meters
meters

Klometers

sq. centimeters
sq.meters
sq.meters

hectares
sq. kilometers

milliliters
liters

cubicmeters
cubicmeters

grams
tilograms

metrictons

newtons

Celsius

To Convert Out of Metric

EYOUKnow MdtiDIv Bv ToGet

.

1

}

xxv

.— ,— .,
d

centimeters
centimeters
meters
meters
kilometers

sq. centimeters
sq. meters
sq. meters
hectares
sq. kilometers

milliliters
fiters
cubicmeters
cubicmeters

grams
tilograms
metrictons

newtons

Celsius

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

MultipIyby9/5ths,

... ,,

inches
feet
feet

yards
miles

sq. inches
sq. feet

sq. yards
acres

sq. miles

fluidounces
gallons

cubicfeet
cubicyards

ounces
pounds

short tons

dynes

Fahrenheit
thenadd32

The numbers (estimated by models or calculated, not those obtained from”references) in this document have
been rounded using engineering judgment to facilitate reading and understanding of the document. Because
numbers have been rounded, converting these numbers from metric to English using the conversion table above
will give answers not consistent within the text.
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Chapter 1
Introduction, Purpose of, and Need for the Proposed Action

1.1 IN~ODUC~ON

The Departmefit of Energy (DOE) is the Federal
agency responsible for the management storage, and
disposition of weapons-usable fissile materials from
U.S. nuclear weapons production and dismantlement
activities. Highly enriched uranium (HEU) is a
weapons-usable fissile material; in certain forms and
concentrations, it can be used to make nuclear
weapons. 1 In accordance with the National
Environmental Policy Act of 1969 (NEPA), the
Council on Environment Quatity (CEO 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 EIS consists of two volumes. Volume 1 wntains
the main text and the technical appendices that
provide supporting details for the analyses contained
in the main text. Volume 11contains tie comments
received on the HEU Draft EIS during the public
review period and the DOE responses to those
comments. A summary of the Dispositionof Surplus
Highly Enriched Uranium Final Environmental
Impact Statement (HEU EIS) is also available as a
separate document. Changes to the HEU Draft EIS
are shown by side bar notation (vertical lines adjacent
to text) in this ~U Find EIS for both tie text and
tibles. Deletion of one or more sentences is indicated
by the phrase “text deleted’ in brackets. 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. ~ls document covers th; disposition of surplus HEU.
me storage of nons~lus Pu and the storage and disposition of
surplus Pu, as well as the storage of nonsurplus HEU and
surplus HEU before disposition (or continued storage of
surplus HEU if no action is selected in the Raord of DecXlon
for tils HEU EIS), are analyzed in tie S(orageati Disposition
of Weapons-UsableFissile Materials Programmatic
EnvironmentalImpactStatement,which was issud (in draft
form) in February 1996.

i

Acting as lead agency, DOE requested the
participation of agencies and orgtizations that have
jurisdiction or expertise in the proposed action

I (40.CFR 1501.6). The Environmental Protection
‘ Agency (EPA) “and united States Enrichment

Corporation ~SEC) have established frameworks
for technical cooperation and each has signed a
memorandum of understanding (MOU) with DOE
concerning the development of the EIS for the
disposition of surplus ~U (Appendix ~. The EPA,
which has authority under NEPA and under Section
309 [42 U.S.C. 7609] of the Clean Air Act and
Amendmenfi to review the proposed action, is a’
cooperating agency.

1.1.1 BACKGRO~D

The end of the Cold WarCreateda legacy of weapons-
usable fisstie materitis both in the United States aad
the former Soviet Union. Further agreements on
disarmament between the two nations may increase
the surplus quantities of these materials. The globrd
stoc~lles of weapons-usable fissfle materirds pose a
danger to national and international security in the
form of potential proliferation of nuclear weapons,
and the potentird for environrnentrd,safety, and herdth
consequenws if the materials are not properly safe-
guarded and managed.

[Text deleted.]

In September 1993, President Ctinton issued tie Non-
pro~eration and Export Control Policy (Appendix A)
in response to the growing threat of nuclear
proliferation. Further, in January 1994, President
Ctinton and Russia’s President Yeltsin issued a joint
statement between the United States and Russia on
nonpro~eration of wea~ns of mass destiction and

Ithe means of their delivery (Appendix B). In
accordance with these poticies, the focus of the U.S.
nonproliferation efforts in tis regard is five-fold to
secure nuclear materhds in the former Soviet Union:
to assure safe, secure, long-term storage and
disposition of surplus fissile materials: to establish
uansparent and irreversible nuclear reductions; to
strengthen fie nuclew nonproliferation regime; and to
control nuclear exports.

1-s
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HighlyEnrichedUranium—AWeapons-UsableFissileMaterial

Flssilemateti are mpableof undergoingnuclearfission,thespfittingof an atomtiat resultsin tie releaseof a
largeamountofenergy.Plutonium(Pu)andhighlyenricheduraniumH aretheprimaryfisstiematerialsused
as tie explosivecomponentsof nucla warheads.Uranium ~ in mture consistsof a combinationof isotopes,
chemicrdlyidentid elementswiththe samenumberof protons(thesameammicnumber)but differentnumbers
of neutrons(differentatomicweights).Naturrduraniummnsists of, by weigh~about 99.3-pereenturanium-238

I
W-238) (the isotopewith an atomicweight of 238) and about 0.7-percentU-235 (the isotope with an atomic
weightof 235).Next deleted.] ,

Throughtechnicallycomplex,costiy,energy-intensive,and time-mnsurningprocessesthat exploit the stightiy

I
differentsizesof theatomsof thedifferentisotopti, urmdumw be “enrichti in theU-235isotope,whichis the
P- fissilekOtop Ofuranium.@ecausetheisotopesarechemidy identic~,no simplechemic~processw
be used to effut enrichtnen~)Uraniumthathas beenenrichedfrom thenaturrdlevelof 0.7 perwnt to tie range
of 3- to 5-per@ntU-235canbe usedtofuelfightwaternuclearrmctorsthatareusedtogenerateelectricityaround
tie world.Uraniumthathas beenenrich@to 20per@nt or g~ater,U-235is called“highlyenriched”and w be
usedin nuclearweaponsOtis a wmpons-usablefisstiemate~).

Whera enrichinguraniumis difficul~reversingtheproms kordum its enrichmentis a rektively simplematter

I
of dilution.SimplyblendingM withstighflyenriched(1 to 2 permnt),naturrd(0.7percent),or depleted(0,2to
0.7percent)uraniumby one of severalavailableprocessesredums the enrichmentof tie resultingmixture.By
blending a product to less than 20-per@ntenrichment (low-enricheduranium &EUj), tie material is made
unusablein nuclearweapons.The resultingLEU cannotbe made weapons;usablewhhout going through tie

I diffictdtenrichmentprms again.next deleted]

To demonstrate the ,United States’ commitment to,
these objectives, the President announced on March

I
1, 1995, that approximately 200 metric tons (t) of
fissile materials, 165 t of which are HEU, had been
declared surplus to U.S. defense needs.2 Continuing
arms control processes may result in the
dismantlement of additional weapons and result in
further increases in surplus fissile materials,
including HEU.

1.1.2 THE mOPOSED 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 Swretary of Energy’s OpennessInitiativeanrrounmment
of February 6, 1996, declared that the United States has about
213 t of surplus fissile materials, including the 200 t the
President announced in Mwh 1995. Of the 213 t of surplus
materials, the OpennessInitiativeindicated that about 174.3 t
(hereafter referred to as approximately 175 t) are HEU,
includiog 10 t previously placed under International Atomic
Energy Agency (NA) safeguards in O* Ridge, Tennessee.
The HEU Draft EIS, which identified the cument surplus as
165 t. did not include the WA-safeguarded material.

1-2

proliferation purposes and, where practical, to reuse
the resulting LEU in peaceful, beneficial ways that
recover its commercial value.3 Unlike plutonium
m), Of which most isotopes are weapons-usable,
ody uranium that has been enriched to 20 percent or
more in the uranium-235 W-235) isotope could be
used for weapons. The isotope most abundant in
nature is U-238. Therefore, the weapons-usability of
HEU can be eliminated by blending it with materird
that is low in U-235 and high in U-238 to createLEU.
This isotopic blending promss can be performed by
blending HEU with depleted uranium @U), natural
uranium (NU), or LEU blendstock. Once HEU is
blended down to LEU, it is no more weapons-usable
tian existing, abundant supplies of LEU. It would
need to be re-enriched to be usefil in weapons, which
is a costly, technically demanding, and time-
consutrdng process. Therefore, blending to LEU is
the most timely and effective method for eliminating
the proliferation threat of surplus HEU.

3 Low-enriched uranium has commercial value because at
appropriate tichment levels and in appropriate forms, it can
be used a fuel for the generation of electricity in nuclear power
plants.
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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 re~ting
LEU will be suitable for commercial use in the
fabrication of fuel for nuclear power plants. Other
portions of tie resdtat LEU would mntain uranium
isotopes, such as U-234 md U-236, that would make
them less dmirable for commercial use. ~ the extent
that they could not be commercially used, these
portions would need to be disposed of as low-level
waste @LW). Some of tie material, the “off-spec”
materid4, mayor may not be suitable for wmmercird
use because its isotopic imposition wodd not meet
current industry specifications for commercial nuclear
reactor fuel, Nonetheless, it could be used as fuel
under certain circumstanms, as explained later in this
EIS.

[Text deleted,]

[Figure deleted.]

Ml of the materials covered in the HEU EIS may be
subject to international andor bilateral inspection.
All of the surplus fissile materials and the
unclassified material forms may be subject to
inspection by the International Atomic Energy
Agency (IAEA) pursuant to the U.S./IAEA
Safeguard Agreement or based on agreements
between the United States and Russia to increase
transparency of nuclear weapons dismantlement.
Currently, 10 t of HEU is under MA safeguards in
a storage vault at the Y-12 Plant Future plans are m
maximize the amount of surplus HEU under MA
safeguards (pursuant to Presidential Decision
Directives 13 and41) in either static storage or down-
blending operations. Facilities for surplus HEU

I

4 Off-spW material is material that when blended to LEU, would
not m-eetindus~ standard (berican Socie~ for Testing and
Materials) specifications for isotopic content of cornmercird
nuclear reactor fuel. The ultimate disposition of the off-spec
material WMdepend on the abfity and w~ign=s of nuclear
fuel fabricators and nuclear utifities to use and the Nuclear
Regulatory Commission to ficense the use of off-spec fuel. @or
instmce, fuel with a higher than usual proportion of the isotope
U-236, which inhibits the fission process 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 levels of U-234 can have implications for worker
radiation exposures in fuel fabrication.) Utilities have
expressed some .mterest in the use of such material, but the
practical extent of that interest will depend upon cost and
market conditions, among other things.

I disposition would need to accommodate inspection
requirements. Other modifications to faoitity design
might be needed should new treaties such as the
Open Skies Treaty and the protocols for the
Biological and Chemical Warfare Conventions
bewme effective.

Because of the multiplicity of existing material forms
and potential end products (commercial re~tor fuel
or LLW), disposition of the entire inventory of
swlus HEU is fikely to involve multiple processes,

“fae~tities,and business arrangements. As destibed in!
Section 1.4.2, DOE has established a Preferred’
Ntemative in this EIS. The Preferred Mtemative is
to gradually blend down surplus HEU, sell the

Iresulting LEU for commercial use, and eventually
blend and dispose of the non-usable LEU as LLW.

12 PURPOSE OF AND ~ED FOR
! THE PROPOSED AC~ON

The Department of Energy proposes to blend down
I surplus HEU from the weapons program to LEU to

eliminate the risk of diversion for nuclear
protieration purposes and, where prmticd, to reuse
the resulting LEU in ~aceful, beneficial ways that
recover its commercial value. The purpose of the
proposed action is to reduce the threat of nuclear
weapons proliferation worldwide in an

I environmentily safe manner by reducing stockpiles
of weapons-usable fissile materials, setting a
nonproliferation example for other nations, and
allowing pe~fil, beneficial reuse of the material to

I the extent praoticrd. [Text deleted]

Comprehensive disposition actions are needed to
ensure that surplus HEU is converted to
proliferation-resistant forms consistent with the
objectives of the President’s nonproMeration policy.
These proposed actions would essentially etiminate
the potential for reuse of the material in nuclear
weapons and would demonstrate the U.S.
commitment to dispose of surplus HEU and
encourage other nations to take similar actions

I

toward reducing stockpiles of surplus HEU. [Text
deleted.] The proposed aotions would begin to reduw
DOE’s HEU invento~y and costs associated with

I storage, accountability, and security rather than
depending upon indefinite storage of all such
material.

1-3
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1.3 SCOPE OF THIS
ENVIRONMENTAL IMPACr
STATEMENT

This EIS assesses environmental impacts of
reasonable alternatives identified for the disposition
of surplus HEU. This EIS considers HEU that has

Ialready been declared surplus (175 t, Section 1.1.1),
as well as additional HEU (not yet identified) that
may be declared surplus in the future. This EIS

I

assesses the disposition of a nominrd 200 t of surplus
HEU. This surplus HEU includes materials with
enrichment levels of 20 permnt or greater by weight
of the isotope U-235. The material, which is in a
variety of forms, is currently located at facilities
Woughout DOE’s nuclear weapons complex. 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 1.3-1. This EIS
dso addresses the transfer of titie to 7,000 t of NU
now owned by DOE to USEC. This materhd is part
of a large quantity that is in storage at DOE’s
Portsmouth and Paduc* gaseous difision plants.

The screening prowss for fissile materials disposition
concluded that all the reasonable alternatives for
surplus HEU disposition involve blending the HEU
down to LEU to remove its potential for use in
nuclear weapons. This EIS assesses potential
environmental impmts associated with the four sites
where ~U conversion and blending could occur:
DOE’s Y-12 Plant at the Oak Ridge Reservation
(ORR) in Oak Ridge, Tennessee; DOE’s Savannah
River Site (SRS) in Aiken, South Carolina; the
Babcock & Wilcox (B&W) Naval Nuclear Fuel
Division facility in Lynchburg, Virginia; and the
Nuclear Fuel Services (NFS) facility in Erwin,
Tennessee. Three blending technologies are
analyzed; uranyl nitrate hexahydrate (UNH)
blending would be used to produce either
commercial reactor fuel or LLW, whereas uranium
hexafluoride (~6) and metal blending would ody be
used to produce commercial remtor fuel and LLW,
respectively. This EIS also assesses the
environmental impac~ of transportation of materials,
Because of the variety of existing material forms and
the different end products that result (commercial
reactor fuel or LLW), multiple paths and multiple

14

[ disposition actions are tikely to be pursued for the
surplus inventory.

Until recentiy, DOE was authorized to market LEU,
including LEU derived from HEU, ordy with USEC
acting as its marketing agent.5 [Text deleted.] On
Apfil 26,1996, the President signed Public Law 104-
134, the Balanced Budget Down Payment Act, which
included provisions (in Sections 3101-3117, the
USEC Privatization Act) providing for the
privatization of USEC (see Appendix J). This
legislation provides that once USEC is privatized,
DOE is not required to sell through USEC, but places
several conditions on tie sale or transfer of DOE’s
uranium inventory @blic Law 104-134, Section
3112(d), 3116(a)(l)). Thus, once USEC is privatized,
DOE wfil 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 cotiercid mgements.

The exact quantity of future discrete “batches” of
surplus HEU and the exact time at; which such
batches would be subject to disposition would
depend on a number of factors, including the rate of
weapons dismantlement; the rate at which the ~U is
declared surplus; market conditions; work orders for
wmmercial fiel feed; legislative restrictions on sales
(see Pubtic Law 104-134); and available throughput
capacities and capabilities of the blending facilities,
This EIS analyzes the blending of surplus HEU at the
facilities and using technologies that exist and are
available today or that could be added without new
construction. It analyzes the transportation of
ne~ssary materials from their likely places of origin
to the potential blending sites, and from blending
sites to the likely or representative destinations for
nuclear fuel fabrication or waste disposd, Decisions

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

I
made in part by DOE, USEC, the private successor to
USEC, or other private entities acting as marketing
agents for DOE.

5 The Ewqy Potiq Act of 1992, Pubfic Law 102486, created
USEC as a wholly Government-ownd coloration to take over
uranium enrichment functions from DOE. The legislation
rndde USEC the Government’s exclusive marketing agent for
enrrchd uranium (42 U.S.C. 2297c(a)),
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1.4 ALTERNATIVES

1.4.1 ALTERNATIW CONSIDERED

Several representative, reasonable alternatives are
described in Chapter 2, and their impmts are assessed
in Chapter4. In addition to the No Action Mtemative,
there are four alternatives that represent different
ratios of blending to commercial use versus blending
to waste (fuel/waste ratios). Alternative 1 is No
Action (continued storage). Alternative 2 is No
Commercial Use ad represents blending dl 200 t of
surplus HEU to waste (the fue~waste ratio is 0/100)
using all four sites. Alternative 3 is Limited
Commercial Use and includes transferring 50 t of

IHEU to USEC for commercial use6 and blending 150
t of surplus HEU to waste, ~ternative 3 assumes the
50 t of commercial material would be blended at the
two commercial sites, but the waste materird would
be blended at all four sites. Alternative 4 is
Substantial Commercird Use and represents blending
about 65 percent of the material to fuel and about
35 percent to waste. Alternative 5 is Maximum
Commercial Use and represents blending about
85 percent of the material to fuel and about 15
percent of the material to waste. As with Mtemative
3, both ~tematives 4 and 5 include the proposrd to
transfer 50 t of surplus HEU to USEC. Ntematives 4
and 5 each have four site variations: two DOE sites
ody, two commercial sites ody, all four sites, and
each site done.

The alternatives as described are not intended to
represent exclusive choices among which DOE must
choose, but rather are analyzed to represent
reasonable points in a matrix of possible reasontile
choices. Section 4.5 explains how impacts would

I changeover the life of the campaign if the exmt fue~
waste ratio or division among sites were differen~

6 The proposal to transfer 50 ‘t of HEU and 7,000 t of NU to
USEC is specifica~y authotied by Section 3112(c) of Pubtic
Law 104-134. Those proposed transfers are components of
each of the commercial use alternatives (3, 4, and 5). The
delivery to commercial end users of the surplus uranium
transferred to USEC muld not begin before 1998, pursuant to
the statute. Because the proposed transfer of 7,000 t of NU
from DOE to USEC is part of tbe same pro~sed transaction as
the transfer of 50 t of HEU, the environmental impacts of that
transfer are assessed in Section 4.9 of the HEU EIS. DOE may
propose to sell additional remaining inventories of NU, and
those decisions will be considered in separate NBPAreviews.
as appropriate.

1-6

1[4.2 PREFERREDALTERNATI~

me Department of Energy has identified a Prefemed
Alternative that satisfies the purpose and need
described in Section 1.2. The Preferred Alternative is
as follows: ‘

I

I

I

●

●

To gradually blend down surplus HEU
and sell as much as possible (up to ~
85 per~nt) of the resulting commercially
usable LEU (including as much “off-
s~ec” LEU as prmtical) for use as reactor
fuel (including 50 t of HEU that are
proposed to be ti~ferred to USEC over
a 6-year period), using a combination of
four sites W-12, SRS, B&W, and NFS)
and two possible blending technologies
(blending as UF6 and UNH) that best
serves programmatic, economic, and
environmental needs, beginning
following the Record of Decision (ROD)
and continuing over an approximate 15-
to 20-year petiod, 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
to continue to store tie HEU until blend
down occurs

Thus, the Preferred Alternative is Alternative 5,
which would result in the blend down and eventual
commercial use of up to 85 percent of the surplus
HEU, with the remaining 15 percent being blended
down for disposal as waste. As a portion of the
surplus HEU is in forms, such as residues and
weapons components, that would require
considerable time to m~e available for blending, it is
anticipated that no more than 70 percent of the
surplus HEU could be blended down and
commercialized in tie near term (over tie next 10-to
15-year petiod).

A portion of the surplus HEU is in the form of
irradiated fuel (the total quantity of which remains

—~—-. --- --.——-—— --- —----- .
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classified). The irradiated fuel is not directly
weapons-usable, is under safeguards and security,
and poses no proliferation tieat. Therefore, DOE is
not proposing to process the irradiated fuel to
separate the HEU for down blending as part of any of
the dtematives in this EIS. There are no current or
anticipated DOE plans to process irradiated fuel
solely for the p~oses of extracting HEU. However,
activities associated with the irradiated fiel for
purposes of stabilization, factity cleanup, treatment,
waste management, safe disposal, or environment,
safety, and health reasons could result in the
separation of HEU in weapons-usable form that
muld pose a proliferation threat and thus be witin
the scope of this EIS. Under the Preferred
Mternative, DOE would recycle any such recovered
HEU and blend it to LEU pursuant to tis EIS? of
the No Action Atemative were selected in the ROD
for this EIS, such “remver~ HEU would continue
to be stored pursuant to the Storageand Disposition
of Weapons-Usabk Fhsik Matetils Programmatic
Environmental Impact Statement [Storage and
Disposition PEIS] or other appropriate NEPA
analyses.) To provide a conservative analysis
presenting maximum potential impacts, this EIS
includes such HEU (currently in the form of
irradiated fuel) in the material to be blended to LEU,
as if such HEU had been separated from the
irradiated fuel pursuant to health and safety,
stabilization, or other non-defense activities.
However, such HEU may actually remain in its
present form (without the HEU ever being separated)
and be disposed of as high level waste in a repository
or dtemative pursuant to the Nuclear WastePolicy
Act.s

7 For example, weapons-usable HEU is anticipated to be
recovered from d~solving and stabtiiing targets and spent fuel
at SRS pursuant to the analysis and decisions in tbe EIS
(October 1995) and ROD (December 1995 and February 1996)
on the FindInterimManagementofNucharMaten.&a SRS,
and from the proposed demonstition of electrometilnrgicd
treatment at Argonne National Laboratory-West pursuant to the
analysis in the Environmental Assessment for
ElectrometallurgicalTreatmentResea~handDemonstration
ProjectintheFuelConditioningFacilityatA~onne National
bboratoty - West(May 1996) (Flndlng of No Significant
Impact, May 15. 1996). As part of the proposed
electrometilurgicd treatment demonstration, HEU derived
from the demonstration would be down-blended to LEU at
Argonne National Laboratory-West therefore, such materiat
would not be blended down as part of thii HEU EIS.

The Department of Energy anticipates that the
blending will most likely be done at some
combination of commercial and DOE sites (site
Variation c in Table 2.1.2–1). With respect to the
HEU that could be blended to commercial fuel feed

I
for mmmercid power reactors, including the 50 t of
HEU proposed to be transferred to USEC, the
decisions and associated contracts concerning 1)
which facititv(ies) would blend the material, and 2)
marketing o~~e kel, may be made by USEC, or by
a privak corporation as successor to USEC, or by
other private entities acting as marketing agents for
DOE, or by DOE.

The Department of Energy has concluded that the
Heferred Atemative would best serve tie purpose
and need for the HEU disposition program for several
reasom. DOE considers dl of the action alternatives
(2,through 5) to be Fougtiy equivalent in terms of
serving the nonproliferation objective of the
program. Both 4-pelcent LEU in the form of
mmmercial spent nuclear fuel and 0.9-percent LEU
)xide for disposal as LLW—and any allocation
)etween them—fully serve the nonproliferation
)bjective, as both processing of tie spent fuel and re-
>nrichment of the 0.9-percent LEU to make new
weapons-usable material would be technologically
~ifficult and expensive. However, the alternatives
:hat include commercial use better serve the
:conomic recovery objective of the program by
~llowing for peaceful, beneficial reuse of the
materird:Commercial use would reduce the amount
~fblending tiat would be required for disposition (a
14 to 1 blending ratio of blendstock to HEU as
~pposed to 70 to 1 for waste) and minimize
Government waste disposal costs that would be
incurred if all (or a greater portion 00 the material
wereblended to waste. The sde of LEU derived from
surplus HEU would yield returns on prior

J E HEU currentiy in irradiated fuel remains in its current form,
it would be managed pursuant to the analyses and decisions in
the PmgratnmaticSpenthucie~r FuelManagementandI&ho
NationalEngineeringtiborato~ EnvironmentalRestoration
and WasteManagementPrograms EnvironmentalImpact
Statement (April 1995) and the associated RODS (60 FR
28680, June 1,1995, amended by 61 FR 9441, March 8, 1996),
and subsequent, project-specific or site-specific NEPA
documentation. Such spent fuel could be dfiposed of as high
level waste in arepositorypursuant to theNuclearWastePolicy
Act (42 U.S.C. 10101 et seq.). DOE is in the process of
characterizing the Yuccd Mountain Site in Nevada as a
potential repository under that AcL
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investments to the Federal Treasury. Finally, the
analysis in this EIS indicates tiat commercial use of
LEU derived from surplus HEU would minimize
overall environmentrd impacts because blending for
commercial use involves generally lower impacts,
and because adverse environmental impacts from
uranium mining, milling, conversion, and
enrichment would be avoided by using this material
ratier tian mined uranium to produce nuclear fuel.

An indirect impact of the Preferred Ntemative would
be tie creation of spent nuclear fuel (through the use

I
of commercial LEU fiel derived from surplus =U
in power reactors). However, since the LEU nuclear
fuel derived from surplus HEU would replace
nuclear fuel hat wodd have been created from newly
mined uranium without this action, there would be no

1additional spent fuel generated. Because LEU
derived from surplus HEU supplants LEU from NU,
the environmental impacts of uranium mining,
milling, conversion, and enrichment to generate an
equivalent amount of commercial reactor fiel would
be avoided (see Section 4.7). The domestic spent fiel
would be stored and potentially disposed of in a
repository or other alternative, pursuant to the
Nuclear WastePolicy Act as amended (42 U.S.C.
10101 et seq.).

I

[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 or 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
material derived from surplus HEU would be
required to meet LLW acceptance criteria of DOES
Office of Environmental Management. For purposes
of analysis of LLW transportation impacts ofly, this
EIS assumes tie use of the existing LLW facitity at
the Nevada Test Site (NTS) as a representative

I

facility. Other sites being analyzed in the Waste
Management PEIS for disposal of LLW include

1-8
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10RR, SRS, and the Hanford Site. No LLW would be
tmnsferred to NTS (or any rdtemative LLW facility)

I

until completion of tie Waste Management PEIS (or
other applicable project or site-specific NEPA
documentation, such as tie NTS Site-Wide EIS) and
in accordance with decisions in the associated

I ROD(s). [Text deleted.] Additional options for
disposal of LLW may be identified in other
documents.

Continued storage of surplus HEU priok to blending
I maybe required for sometime. The storage, pending

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

IY–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 Maimum
Historical Storage Level at the Y–12 Plant, Oak

I

Ridge, Tennessee (DOE~A-0929, September 1994)
(Y-12 EA). Impacts from storage, as mrdyzed in the
Y–12 EA and incorporated by reference herein, are
briefly summarized in this EIS (see Section 4.2).

I

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

I and Disposition PEIS or tiered NEPA documents?

1s THE FISSILE MATEMALS
DISPOSITION PROGRAM Am
THE NATZONAL
EWIRONMENTAL POLZCYACT

1s.1 PROGmM DEVELOPMENT FOR

mSSILE MA~RMLS DISPOSITION

In partial response to tie President’s nonproliferation
policy, Secretary of Energy Hazel O’Uary created the
Fissile Materirds Disposition Project on January 24,
1994, which later that year became the Office of
Fissile Materials Disposition by statute @btic Law
103-337). This office is charged with developing
departmental recommendations and directing
implementation of decisions concerning disposition

) Under the No Action Alternative for the Storage and
Disposition PEIS, if storage of surplus HEU pending
disposition (or no action) contittued beyond 10 years, storage
factities at Y–12 WOUMtl~ mahtained to ensure safe facifity
opration, or surplus HE[ r matenrd might be movd out of the
Y-12 Plant at the end of h,: 10-year period with the completion
of the relocation within the following 5 years. Subsequent
NEPA review would be cunc,ubtedas rquired,
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of excess weapons-usable fissile materials. Its
I primary focus is to examine and implement options

for placing fissile materials in a form or mnditionthat
is substantially tid inherently more dificdt to use in
nuclear weapons. This arms mntro~nonprotiferation
objective must be achieved in a safe, environmentally

I sound, cost-effective manner.

The Department of Energy has determined that the
long-term storage and disposition of weapons-usable
fissile materials represents a major Federal action and
muld have a significant impact on the environment.
On June 21,1994, DOE pubfished a Notice of Intent
(NOI) in the Federal Register (59 FR 31985) to
prepare a PEIS for weapons-usable fissile materirds,
including both surplus and nonsurplus HEU. The
purpose of the NOI was to inform the pubtic of the
proposed scope of the Storage and Disposition PEIS,
to solicit public input, and to announm that pubfic
scoping meetings would be conducted from August
through October 1994. The extensive scoping
process for the Storage and Disposition PEIS
included options for the disposition of surplus HEU.

At the scoping meetings, the Department of Energy
dso received input on proposed smeening criteria to
be used to determine reasonable alternatives that
should be further evaluated in the Storage and
Disposition PEIS. The screening process specifically
addressed HEU as well as other fissile materirds.me
screening criteria were based on the President’s
September 1993 nonproliferation policy, the January
1994 summit meeting in Mosmw between Presidents
Clinton and Yeltsin, and the analytical framework
established by the National Academy of Sciences in
a 1994 report. A summarized tisting of the screening
criteria as they apply to HEU disposition follows (the
order does not reflect relative evaluation importance):

● Resistance to Theft or Diversion by
Unauthorized Parti=. Ewh step in the
prouss must be capable of providing for
comprehensive protection and control of
weapons-usable fissile materials.

o Resistance to Retrieval, Extraction,
and Reuse by the Host Nation. The
surplus material must be made highly
resistant to potential reuse in weapons to
reduce the reliance on institutional

controls and demonstrate that arms
reductions will not be easily reversed.

● Technical Viability. There should be a
high degree of confidence that the
disposition alternative will be technicrdly
successful.

● Environmental, Safety and Health
@S&m Compliance. High standards of
pubfic and worker health and safe~ and
environmental protection must be met,
and significant new burdens should not be
created.

. Cost-Effectiveness. The option should
be accomplished in a cost-effective
manner.

● Timeliness. The time that the materials
remain in weapons-usable form should be
minimized.

● Fostering Progress and Cooperation
With Russia and Other Countries. The
options must establish appropriate
standards for the disposition of
international weapons-usable material
inventories, support negotiations for .
bilateral or multi-lateral reductions in
these materials, and allow for
international verification.

● Public and Institutional Acceptance.
An dtemative should be able to muster a
broad and sustainable consensus.

I [Text deIeted.]

The disposition of surplus HEU was originally
mnsidered witin the scope of tie single Storage and
Disposition PEIS dso deding with Pu. h the course

I of the PEIS public scoping process, DOE realized
that it might be more appropriate to analyze the
impacts of surplus =U ‘dispositionin a separate EIS.
DOE held a public meeting on November 10, 1994,

I
to obtain comments on the subject of considering
HEU disposition separately from the Storage and
Disposition PEIS. While both pro and con views
were expressed, DOE subse~uently concluded that a.
separate EIS would be appropriate. Scoping for

1-9
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surplus HEU disposition had aheady occurred as part
of the scoping process for the Storage and
Disposition PEIS.

The decision to separate analysis of HEU from the
Storage and Disposition PEIS was made for a number
of reasons, including the following. The disposition
of surplus HEU muld use existing technologies and
facilities in the United States, in contrast to the
disposition of surplus Pu. The disposition of surplus
HEU would involve different timeframes,
technologies, facilities, and personnel than those
required for the disposition of surplus Pu. Decisions
on surplus HEU disposition are independently
justified; wodd not impact, trigger, or preclude other
decisions that may be made regarding the disposition
of surplus Pu; and would not depend on action taken
or decisions made pursuant to the Storage and
Disposition PEIS. In addition, a separate &tion is tie
most rapid path for neutralizing the proliferation
threat of surplus HEU, is consistent with the
President’s nonproliferation policy, would
demonsuate the U.S. nonproliferation commitment
to other nations, and is mnsistent with the course of
action now underway in Russia to reduce Russian
HEU stockpiles.

Accordingly, DOE published a notim in the Federal
Register (60 FR 17344)on April 5, 1995, to inform
the pub~c of the proposed plan to prepare a separate
EIS for the disposition of surplus HEU. Four
comments (one pro and three con) were received on
the proposal. For the reasons explained above, DOE

I concluded that disposition of HEU should be treated
separately.

In accordance with DOE regulations implementing
NEPA, 10 CFR 1021.312, DOE published an
implementation plan ~) for this EIS in June 1995.
The 1P recorded the issues identified during the
scoping process, indicated how they would be
addressed in the HEU EIS, and provided guidance for
the preparation of this EIS. DOE issued the HEU
Draft EIS for public wmrnent in October 1995, and
provided a public comment period from October 27,
1995 until 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.

1s.2 WOR COMME~S RECEIVEDON
T~ DISPOSITIONOFSURPLUS
HIGHLYENWCHEDURANIUMDUFT
EWIRON~NTU IMPACT
sTA~MENT

During the 78-day public comment period on the
HEU Draft EIS, DOE received comments on the
document by mail, fax, telephone recording,
electronic mail, and orally at the two public
workshops. Mtogether, DOE received 468 written or
recorded comments from 197 individuals or
organizations, plus 220 oral comments provided by
some of the 134 individuals who attended the public
workshops. Ml of the comments have been entered
into a database and are presented in Volume II of the
~U Find EIS, the Comment Analysis and Response
Document.

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

●

●

●

��

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

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

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

I

I

I

~,

I

I
t
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●

●

●

●

●

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 priws
are expected to be rising substantially,
which in fwt has owurred over the murse
of completing this EIS. These
commentors believed that the likely
impact of market sales of LEU fuel
derived from surplus HEU would be to
moderate sharp price escalation.

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

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

A few commentors expressed concern
regarding the projected worker latent
cancer fatality consequences for facitity
accidenh.

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

of the

1.53 CwGm ~ T~ DZSPOSZTZON’OF
SURPLUSHZGHLYENRZCHED
URANZUMFZNALEWZRON~NTAL
lMPACTSTATEMENTm -PONSETO
COMME~S

[nresponse to comments received on the HEU Draft
EIS as well as other changes in circumstances, tie
~U Final EIS has been modified in the following
respects:

The discussion of potential impacts on
the uranium industry (Section 4.8) has
been augmented to reflect tie enwtment
of the USEC Privatization Act public

●

●

●

Law 104-134), and to better reflect the
cumulative impacts in light of the U.S.-
Russian Agreement to purchase Russian
HEU blended down to LEU.

The discussion of the rates of disposition
actions that could result in commercial
sales of LEU has been modified in Table
2.1.2-1 and tioughout the document to
better reflect the most current assessment
of the time required for DOE to make
surplus HEU available for disposition,
and the legislative requirement to avoid
adverse material Ampwtson the domestic
uranium minjng, conversion, or
enrichment industries @btic Law 104-
134, Section 3112(d)(2)(B)).

The assessment of impacts to
noninvolved workers and the public from
accidental releases (radiological) was
revised to improve realism in the
calculation of doses and the results were
incorporated into Chapters 2 and 4 of tie
HEU Find EIS. Accidental radiological
releases of uranium were remodeled
using the MELCOR Accident
Consequence Code System (MACCS)
computer code with more detiled site-
specific information to better estimate
noninvolved worker (and public) cancer
fatalities at each candidate site. The
results reverded substantial reductions in
projected cancer fatalities for all the
blending alternatives at each site. DOE
believes that these results reflect more
realistic consequences since MACCS
offers better ca~abilities in terms of
modeling accident conditions and uses
detailed site-specific information.

The HEU Find EIS has been modified to
reflect the fwt fiat SRS has effectively
lost the ability to engage in metal
blending and currently lacks the abifity to
solidify and crystallize material at the
~percent enrichment level. SRS is now
assessed ody for UNH blending, and the
fact that other arrangements must be
made for crystallization of commercial-
enrichment materird is reflected.

1-11
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A separate Hoodplain Assessment (and
Proposed Statement of Findings) has
been added to this Final EIS (see Section
4.13) pursuant to 10 cm 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 impwts section (see Section
4.6) to reflect changes in the status of
other projects and their associated NEPA
documents.

Numerous other minor technical and
editorial changes have been made to tie
document

1.5.4 UNmNGED DEPAR~ENT OF

ENERGY POLIm POSI~ONS

;ome DOE policy positions have remained
Inchanged between the Draft and HEU Final EISS
notwithstandingsignificant comments that counseled
1different approwh:

● A substantial number of comments
opposed commercial use of LEU fuel
derived from surplus HEU. These
commentors maintained that commercial
use increases proliferation risks by
creating Pu-mntaining spent nuclear fuel.
DOE does not agree, however, that spent
nuclear fiel poses proliferation risks.lo
Furthermore, reaetors that might use LEU
fuel derived from surplus HEU would
simply use ofier fuel obtained from NU if
the LEU fuel derived from surplus HEU
did not exist, so there would be no

l“Although spent fuel contains Pu, which if separated is a
weapons-usable fissile material, spent fuel is extremely
radioactive and h-dous to handle and, thus, it is dficdt and
costiy to separate Pu from spent fuel. In accordance with
recommendations of the National Academy of Sciences, it is
the poficy of the Unit~ States to retie weapns-usable fisstie
materiak at least as proliferation-resistant as mmmercid spent
fuel.

1-12
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●

●

●

increase in spent fiel and no increase in
Pu seated in that spent fiel.

Most of the comments that opposed
commercial use of LEU derived from
surplus HEU rdsoexpressed 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
Stites.ll Ftiermore, commercird use of
LEU (derived fr~m surplus HEU) would
make beneficial use of a valuable
resource, offset the costs of disposition
actions, and minimize adverse
environment impacts (when compared
to down-blending to waste, for example).

Numerous commentors expressed a wish
to participate in all aspects of DOE’s
decisiomnaking, including tie evaluation ,
of economic considerations. An
economic analysis of the dtematives has
been prepared to aid the decisionmaker,
and is available for public comment
separately from this HEU Final EIS.
(This analysis has been disseminated to
dl commentors who e~pressed an interest
in it)

The Department of Energy received
comments suggesting that the alternative
of blending so~qe or all of the HEU to
19-percent LEU wd 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). However, this alternative is
not reasonable because it would delay

I
llDiscussion of the merits of commercial nuclear power

production is beyond the smpe of this document.
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final disposition, present criticality
concerns (for transportation and storage
before down-blending) that would need
to be accommodated, delay recovery of
the economic value of the material, and
add storage costs. Furthermore, this
option would be prwtically applicable to
ody a small portion (20 t or about 40 t if
an SRS crystallization facility is
subsequently proposed and instructed)
of the current surplus HEU inventory.

1.53 Omm OF~S~E MATERMM
D1SPOSITIONWPONS~ILI- FOR

NG~Y ENRI=D URAN~

The Office of Fissile Materials Disposition has
responsibility for implementation of the program for

I the disposition of surplus HEU by:

●

Analyzing disposition options for the
surplus HEU in terms of cost-
effectiveness, timeliness, technological
availability, and policy goals

Conducting environmental analyses of
impwts related to the proposed ~tion

Integrating and documenting the results
of the environmental, technical, cost,
schedule, and policy analyses for thd
decisionmaker to support a ROD for
DOE actions regarding surplus HEU
disposition

Overseeing the implementation of
decisions on the disposition of the surplus
HEU

[Text deleted.]

15.6 WLATEDNATIONU
E~IRONmNTa POUCYACT
A~ONS

Other NEPAEAs and EISS that ‘merelated to, but are
not part of or connected with, the scope of this
include the following:

I

I

I

I
I

I

●

●

●

●

●

●

●

●

●

E~inding of No Significant Impact
@ONSI) for the proposed interim storage
of enriched uranium above the maximum
historical storage level at tie Y-12 Plant,
Oak Ridge, Tennessee (DOE~A-0929,
September 1994)

E~ONSI on the disposition of HEU
obtained from the Republic of
~akhstan @O~A-1063, May 1995)

EIS on interim management of nuclear
materials at SRS (DOE/EIS-0220,
October 1995) (ROD issued, 60 FR
65300)

PEIS on the storage and disposition of
weapons-usable fissile materials (DOW
EIS-0229-D) (draft issued, February
1996)

PEIS on stockpile stewardship and
management (DOE/EIS-0236) (draft
issued February 1996)

PEIS on waste management @OE~IS-
0200-D) (draft issued, August 1995)

EIS for the disposition of depleted ~6
(in prepwation)

EIS for Nevada Test Site (DOEEIS-
0243) (draft issued, Jmuary 1996)

E~ONSI for the purchase of Russian
LEU derived from the di~mantlement of
nuclear weapons in the former Soviet
Union (DOE/EA-0837, USEC/EA-
94001, January 1994)

EIS ‘

~e. relationships of these documents to this HEU
EIS are discuss~d at all~opriate Iocatiomsthroughout
this document
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Description of the Proposed
Action and Alternatives

Chapter 2
Description of the Proposed Action and Alternatives

2.1 DEWLOPMENT OF SWLUS
mGmY EWCHED WNf~
DISPOSITION ALTEWAT~ES

The HEU EIS evaluates reasonable alternatives for
blending U.S.-owned surplus HEU into LEU. These
dtematives evaluate the blending of HEU to LEU at
various enrichment levels so that the material can
either be used to fabricate fuel for use in commercial
reactors or be disposed of as waste.

The Department of Energy used a screening process
along with public input to identify a range of
reasonable alternatives for the disposition of surplus
HEU.l The process was conducted by a screening
committee that consisted of five DOE technical
program managers, assisted by tec~cal advisors
from DOE’s Nationrd Laboratories and other support
staff. The committee was responsible for identifying
the reasonable alternatives to be evaluated. It
compared alternatives against screening criteria,
considered input from the pubtic, and used tecticd
reports and analyses from tie National Laboratories
and industry to develop a find list of alternatives.

The initial phases of the scoping and screening
processes consisted of planning meetings that were
attended by technical experts from DOE’s National
Laboratories, indus~, and academia that culminated
in public meetings on May 4 and 5, 1994, in
Washington, D.C. The planning meetings helped
DOE introdu~ the objectives of the program to the
public and served as a forum to solicit input on tie
scope of the Storage and Disposition PEIS proposal.
During August, September, and October 1994, 12
workshops were,held tioughout the United States to
solicit public cdmment on the scope of the Fissile
Materhds Disposition Program. The workhops were
designed to achieve four objectives: 1) comply with

1 * previouslyexplainedin Section1.5.1,thedispositionof
surplus HEU was originally within the scope of the Storage and
Disposition PEIS. Separate analyses were conducted for Pu,
HEU, and other fissile materi~ during the screening PMC=S
to identify reasonable alternatives for each. Therefore, the
results of the screening process are not affected by the
separation of the disposition of surplus HEU from the Storage
and Disposition PEIS.

NEPA; 2) help identify a range of reasonable
alternatives so that their potential impacts on the
tiected environment could be evaluated; 3) solicit
relevant input from the pubtic; and 4) continue the
ongoing pubfic participation efforts of DOE witi the
god of reaching dl interested parties.

The fist step in tie 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 policy of
September 1993, the January 1994JointStatementby

I
the President of the Russian Federation and the
President of the United States of America on

- Non-prol$eration of Weapons of Mass Destruction
and the Means of Their Delive~, and the analytical
frmnework established by the National Academy of

I

Sciences in its 1994 report, Management and
Disposition of Excess WeaponsPlutonium. These
criteria reflect domestic and policy interests of tie
United States, includi ‘lg nonproliferation; security;
environment, safety, and health; timeliness and
technological viability; cost-effectiveness:

I intematioti cooperation. md additionrd benefits. A
summarized tisting of the screening criteria as they
apply to HEU disposition is presented in Section
1.5.1. The criteria were discussed at the public
scoping workshops, and pardcipants were invited to
further comment using questionnaires. The
quwtionnaires allowed participants to rank criteria
based on relative importance, comment on the
appropriateness of the criteria, and suggest new
criteria.

The revised criteria were used in atwo-step screening
process. First, alternatives were evaluated against
potential disquatifiers to rule out alternatives that
were unable to satisfy any of the screening criteria.
For example, an alternative would be considered
unreasonable if the resistice to retrieval, extraction,
and reuse by the host nation is no better than that of
continued storage (r~~action). The second step
involved evaluation of each remaining alternative
against the screening criteria. Ntematives that rated
low for multiple cr,ter~a and/or were clearly
dominated by similar, more attractive dtematives in
fie same category were eliminated as unreasonable.
Details on how the screening process was developed

2-1
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I

and apptied and how the results were obtined are
published in the Summaq Report of the Screening
Process to Determine Reasonable Alternatives for
Long-Term Storage and Disposition of
Weapons-Usable Fissile Materials @O--OOO2,

I March 29, 1995).

The Department of Energy begin with nine potenti~
I alternatives for disposition of surplus HEU. These

alternatives were evaluated in the screening promss
to identify those reasonable alternatives that merited

[ further evaluation in this EIS. [Text deleted]

~o factors sigticantiy ifiuenwd the evaluation of
disposition options for surplus HEU and resulted in
dtematives that were not available for disposition of
other weapons-usable fissile materirds: ?

●

●

HEU can be rendered non-weapons-
usable by simple isotopic dilution @lend
down) to LEU. This blending does not
require further study or technical
development for certain technologies
(described later in Section 2.2.2) because
the technologies and facilities needed to
perform the required blending operations
already exist. Furthermore, with the
addition of some new processing
equipment to these existing facilities,
additionrd blending prowsses dso can be
performed.

There is a substantial world market for
LEU as commercial remtor fuel feed that
provides opportunities for peaceful,
beneficial reuse of the material and
revenues to tie United Stites Treasury
through sale of the blended LEU product
or HEU (with the transferee, such as
USEC, to blend HEU to LE~.

The alternatives for disposition of surplus HEU
considered in the screening evaluations include the
following:

● No HEU disposition action (continued
storage)

● Direct sale of HEU @uyer to blend HEU
to LE~

● Empl&ement of HEU in deep boreholes

2-2

1°

●

@

●

●

●

Metrification or immobilization of HEU
with high-level waste ~W)

Blend to LEU (19-percent enrichment)
and store indefinitely

Blend to LEU (19-percent enrichment)
and sell

Blend to LEU (~percent enrichment) and
store indefinitely

Blend to LEU (~percent enrichment) and
sell

Blend to LEU (0.9-percent enrichment)
and dispose as waste

As a result of the screening process, five alternatives
were identified as reasonable dtematives for firther
evrduatiom

●

●

●

1°

●

2.1.1

No HEU disposition aption

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

Blending HEU to 19-percent assay LEU
and sell as commercial reactor fiel feed
material

Blending HEU to 4-percent assay LEU
and sell as commercial reactor fuel feed
material

Blending HEU to 0.9-percent LEU for
disposd as waste

I The surplus HEU material in inventory varies in
levels of enrichment and purity (contamination with
undesirable isotopes and chemicals). Therefore, not
all of the surplus HEU material can be used
commercially.

An important factor in determining the disposition of
tiy specific batch of HEU would be whether it can be
blended to meet the isotopic specifications of the
American Society for Testing and Materials (AS~

——---—— - ——.- —,
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Action and Alternatives

for commercial reactor fiel. Of particular eonwm are
the ASTM specifications for concentrations of the
isotopes U-234 and U-236 relative to U-235 in the
blended LEU product (the AS~ specifications are
1,000 micrograms [pg] U-234 per gram [g] U-235
and 5,000 pg U-236 per g U-235). U-234 is a major
contributor to radiation exposure, which codd be of
concern during fuel fabrication, and U-236 inhibits
the nuclear remtion in reactor cores, reducing core
lifetime or requiring higher enrichments to mhieve a
r J~d core fife. A substantird amount of tie surplus
HEU could meet those ASTM specifications when
blended with NU or LEU. me surplus ~U material
could be characterized as commercird, off-spec, or
non-commercial depending upon its ability to be
used as remtor fuel.

Commercial Material-If tie HEU materi+ has a
I low ratio of undesirable isotopes W-234 and U-236),
“it is considered a commercial quality material

(in-spec). The selection of uranium blendstock of
adequate quatity and form would rdlowproduction of
LEU that will meet the ASTM specifications for use
in fabrication of commercial re~tor fuel.

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

Non-Commerc~d Materird-[Text deleted.] This is
material that cannot be economically recovered from
its existing form, such as HEU in spent fuel; HEU in
low mnmntrations in waste or residues; and HEU in
equipment that will not undergo decontamination
and decommissioning in the foreseeable future.
Some of this HEU material is also in dismantled
weapons that cannot be recovered because the
technology has not been developed.

Figure 2.1.1–1 provides a ma~rid flow diagrm for
tie disposition of surplus HEU.

I

[Text deleted.] I

2.1.2 ~G~I E~IC~D UWN1~
DISPOS1nONAL~~ATIW

Following tie screening process, the five alternatives
identified as reasonable (Section 2.1) were further
refined. The blend to 0.9 percent and discard as

I waste alternative, which was originally intended to
address only material not suitable for use as

1eommercird fuel, was expanded to include all surplus
- HEU. Athough this would not recover the materhd’s

economic value, it would meet nonproliferation
I gods. [Text deleted]

Another refinement was fiat the direct sde of HEU
(buyer to blend HEU to LEU) alternative and the
blend ~U to Aperunt LEU and sell as commercial

I reactor fuel feed dtemative were combined. This was

Idone because the potential environmental impacts of }
three two rdtematives are the same. They differ ody
in whetier the HEU is sold prior to or subsequent to
blending.

Finally, the alternatives were further refined to

I
account for the various combinations of blending
twhnologies, candidate sites, and end products. The
possible list of combinations is virtually infinite;
therefore, DOE has selected reasonable alternatives

I fiat not ody represent the spec~m of reasonable ,
“alternatives, but also include logical choices for

consideration at tie time the ROD is issued. These
dtematives, shown in Table 2.112–1,are described in
detil in the following section. timeframes shown in
Table 2.1.2–1 reflect assumptions concerning DOE’s
abifity to make materird avtiable, market conditions,
and, legislative requirements to avoid adverse
material impmt on tie domestic uranium industry. A
graphical representation of the time required to
mmplete dtematives, based on the use of 1,2, or 4
blending sites, is shown in Figure 2.1.2-1.

&inditiinthis figure,eommertid blendingperiods
foreaeh alternativeweredetermined using 8 metrictons
Fr y~ (tiy), wtich is approximately the amount of
surplus HEU that DOE can make available for
commercial blending due to material availability,
marketeonditiom, and legislativerequirements.

~gure deleted]
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Disposititm [f Surplus Highly
‘Enrit’hl’liUratliurnFiwl EIS

PrimarilyY-12 Plant,
Oak Ridge, TN

,:

Oxides, cbrnpounds,
and so/utions

(pure and,impure)

● NU (oxide or UF6)~ultiple sources

(DOE sites and commercial
producers)

● DU (metaI)—Femald, OH;
ORR, TN; SRS, SC

● NU, DU,LEU+RR, TN; Femald, OH;
USEC, Paducah, KY, and Portsmouth, OH

8
i

NU jn oxide “+-
or UF6 fore;

DU in oxjde or
metal form; LEU in I GE Wilmi~gton, NC

metal or oxjde (re~resentative site) I
]; In oxj~e form3;

., \/ ‘v

UF6 UNH
(-4% or-0.9% U-235

Metal
(-4% U-235 enrlchmen~ (-0.9% U-235 enrichment)

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

● NFS, Erwin, TN ● SRS, Aiken, SC
I

● B&W, Lynchburg, VA

● NFS, Erwin, TN

Domestic Commercial Fuel
Fabrication Plants

● ABB-CE, Hematite, MO

● B&W, CNFP, Lynchburg, VA

● GE Wilmington, NC

● SNPC, Richland, WA

● WCFF, Columbia, SC

I LLW Disposal I

i

kot= GE=Gene,alEledrlGABBCE=AseaBrow”.Bove,l

CombuSlon Englneerin~ CNFP=Commerclal Nuclear

Fuel Plant: SNPMlemens Nuclear Powar

Corporat;ow WCFkWestlnghouse Columbla Fuel Faclllty, .

W5~EU

Figure 2.1.1-1. MaterialFlow Diagram for Surplus High@ Enriched Uranium Disposition.
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T&k 2.1.>1. Atiem&”ves for Dkpostin of Su~ti H@hly EAhed Urmti

Site DOE Sites: Y-V and SW Commemid Si& B&W and ~S

I Alternative= Variatiom Components Amount Proe-s Durationa Amount Pmess Durationa
I 1.NoAction

I

2. No Commemial Use
100-percentWaste

200 t Storage 10yrs
(~y Y-12)

200 t blended 50 i?lk 24 yrs 50 dsite W
to waste metib 16yrs .

24 yrs

6yrs
6yrs

M foursites

.,-“’

50 tfielc 25 tisite m~

I
3. Limited

Commercial Use
25-percentfue~
75-pereentwaste

M foursites
(mmmercti
sitesonlyfor
50 tofUSEC
mateti)

18yrsI
I

150t waste 37.5 tisite
metib

18yrs
12yrs

14. Substantial
Commemial Use
65-percentfue~

35-pereentwaste

a) DOEsit=
only

130t fuelc 65 Usite 16ym

70 t waste 35 tisite
metib

130t fuelc .

17yrs
11yrs

I

I b) Cornmerebd
sitesonly

65 tisite ~6 16yrs
16~

70 t waste 35 tisite ~ 17yrsI

16yrs130t fuelc 32.5 tisite 32.5 tisite ~6 16yrs
16yrsI c)Al four sites

70 t waste 17.5tisite
metib

8 yrS
6yrs

17.5dsite W 8yrs

————— .— —.—.—.—————-————--———-_——_—— — —. ———
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T&k 2.1.>1. Ahe~”ves for Dkposhion of Surpti High@ Enn”chedUraniurn-Contiued

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

Mternatives Variations Components Amount Process Durationa Amount Pros Durationa
130t fuelc 130Usite 16yrs 130tisiteI

I
I 5. Maximum

Conunemial Use

I 85-permntfueV
15-percentwaste

I

I

I

I

I

1

d) Singlesite 16yrS
16yrs

70 t waste

170t fuel= .

30 t waste

70 tisite
metib

85 tisite

33 yrs 70 tisite
23 yrs
21 yrs

33 yrs

a) DOEsites
Otiy

15tisite
metib

7yrs
5 yrs

b) Comrnercti
sitesonly

170t fuelc 85 dsite 21 yrs
21 yrs

30 t waste

170t fuelc

15 tisite

21 yrs 42.5 dsite

7 yrs

c) Ml foursites 42.5 tisite 21 yrs
21 yrs

30 t waste 7.5 tisite
metib

4 yrs 7.5 dsite
2 yrs

4 yrs

d) Singlesite 170t fuelc 170tisite 21 * 170tisite 21 yrs
21 yrs

30 t waste 30 d* 14yrs 30 tisite 14yrs
metib loyrs -

-1

.:

I

\

1

I

a

-1:

Some indim~d durations are revisal substantidy from those in the ~aft EIS, in response to mmruents rweived. Whereas the Mft EIS based its projection of mmrnercid blending
durations on m~mn possible blending capablfities of the facfities (up to 40 tiyr toti in the four-sites variations), the durations indicated here (based on a toti of 8 Vyrfor mmmercid
materiat) reflwt more re~tic resumptions mnerning ~Ws abfity to make materiat avtiable, market conditions, and legislative requirements to avoid adverse material impacts on the
domestic uranium industry. Waste blentig is based on processing rates of 3.1 tiyr for meti blending at Y=12 and 2.1 Uyrfor W blendlng at other sites (about 9 tiyr for au four sites
together).

me Y–12 Plant ody.

me proposal to transfer 50 t of ~U to USEC is a mmponent of each of the commemid use dtematives (3, 4, and 5). bcluded within this proposal, and u part of Mternativ= 3,4, and
5 is the proposed transfer to USEC of titie to 7,000 t of N.
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The alternatives as described are not intended to
represent exclusive choices among which DOE (?r
other decisionrnakers) must choose, but rather are
proffered to define a matrix of possible reasonable
dtematives?

Even though these alternatives explained below
consider the entire surplus HEU inventory (200 t), for
the reasons explained in Section 1.4.2, a portion of
tis inventory (tie total quantity remains classified)
may not be available for blend down since it is
currentiy in the form of irradiated fuel. To provide a
conservative anrdysis presenting maximum potential
impacts, the following dtematives address the entire
surplus inventory.

2.1.2.1 No Action

Under the No Action Alternative, DOE would
continue to store surplus HEU @rimarily at DOE’s

I Y-12 Plant). As stated in Section 1.4.2, storage of
surplus HEU is analyzed for a period of “up to
10 years in the Y-12 EA. [Text deleted.] Should the
surplus HEU disposition actions continue beyond
10 years, subsequent storage of surplus HEUpending
disposition will be pursuant to and mnsistent witithe
ROD associated with the Stora e and Disposition

fPEIS or tiered NEPAdocuments. Went operations
described in Section 2.2.3 at each of the potential
HEU blending sites (Y-12, SRS, B&W, and WS)
wodd continue.

2 For exmple, while the alternatives assess blending 85, 65, or
25 percent of the material for use in mmmercird fuel, another
percentage might more accurately represent ultimate
disposition. SMsrly, whiie two of the vtiations assume that
material is divided evenly among the four possible facilities
(25 percent to each), some other distribution among three or
four facilities is possible. [Text deleted.] Such variations would
be witiln the range of alternatives analyzed in thii EIS. Section
4.5.6 explains how impacts would change if ultimate
disposition disrnbution dfiered.

3 Under the No Action Alternative for the Storage and
Disposition ~aft PEIS, if storage of surplus HEU pending
disposition (or no action) contiued beyond 10 years, storage
facititiw at Y-12 would be maintained to ensure safe factiity
operation, or surplus HEU materird might be moved out of the
Y-12 Plant at the end of the l~yearperiod with the mmpletion
of the relocation within the following 5 years. Subsequent
NEPA review wodd be mnducted as required.

2,1,2,2 No Commercial Use
(0/100 FueWaste Ratio)

Under this alternative, D@ would blend the entire
stockpfle 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 all four sites. Although this alternative
would not recover any of the economic value of HEU
for the Government, it is evaluated for all surplus ~U
to provide a comprehensive evaluation of a full range
of rdtematives in tie HEU EIS.

Surplus HEU could be blended to waste as either UNH
or as metal at a rate of up to 2.1 tiyr or 3.1 t/yr,
respectively. Al the blending sites have UNH blendng
capability. Only the Y-12 Plant at ORR has the
capability to perform metal blending, [Text deleted.]
The blending of surplus HEU for waste would not be
initiated before an LLW disposal facility were
identified to accept the LLW. Surplus HEU would
remain in storage at the Y-12 Plant or at another
storage facifity pursuant to the Storage and Disposition
PEIS pending identification of the LLW disposal
facitity.

2.1.23 Limited Commercial Use
(25~5 Fue~aste Wtio)

Under this dtemative, 50 t of surplus HEU would be
blended to commercial fuel, while the remaining 150 t
would be blended and tien disposed of as waste. The
title to 50 t of surplus HEU would be transferred to
USEC. USEC (or a successor private corporation) then
would select the commercial site or sites for blending
50 t of surplus HEU to LEU for use in commercial fuel.

I The remaining 150 t wuld be blended to waste.

This alternative would blend the 50 t of HEU at tie two

I
commercial sites, The 50 t would be distributed equally
between the commercial sites, each blending 25 t of
materid.4 The remaining 150 t of HEU material would
be blended to waste using dl four blending sites. Each
DOE site and commercial site would receive 37,5 t of
waste materhd for blending.

I [Text deleted.]

4 ThisdistributionandthedistributionsforMtematives4 and5we
assumedonlyfor purposesof analysis.lt is not intendedto
foreclosetheselectionofanotherdisuibutionthat might include
DOE sites or only one site.

2-8
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Description of the Proposed
Action and Alternatives

I

2.13.4 Substantial Commercial Use 2.1.23 Maximum Commercial Use
(85/15 FueWaste Ratio)(65/35 FueWaste Ratio)

I

[Text deleted.] 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. me titie

I
to 50 t of surplus HEU would be transferred to
USEC? USEC 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 dl of the four sites. The LEU
product would be sold for use in wmmercid remtor
fiel. 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
utud distribution among blending sites may differ
depending on programmatic, commercial, or other
mnsiderations. The first variation would blend dl of
the ~U at the two DOE sites, with the HEU spfit
equally between them. ORR and SRS would each
b~nd 65 t of HEU to LEU for commercial fuel and
35 t of HEU to LEU fordisposd as waste. The semnd
variation would blend all of the HEU at the two
commercial sites, with the HEU split equally
between them. B&W and NFS would ewh blend 65 t
of HEU to LEU for commercial fuel and 35 t of HEU
to LEU for disposal as waste. The third variation
wodd blend the HEU at dl four sites, with the HEU
split equally among them. Each site would blend
32.5 t of HEU to LEU for mmmercid fiel and 17.5t
of ~U to LEU for disposd as waste. The fourth
variation would blend dl of the HEU at a single site.
The site would blend 130 t of HEU to LEU for
mmmercid fiel and 70 t of HEU to LEU for disposd
as waste.

I [Text deleted.]

5 The proposal to transfer 50 t of HEU to USEC is a mmponent
of each of the commercialuse alternatives(3, 41 and 5).
hcluded within the same propsed transaction. and as part of
Mtematives 3, 4, and 5, is the proposed transfer of titte to
7,000 t of NU at the Portsmouth Gasmus Dlfision Plant from
DOE to USEC. Because it is part of the same proposed
transaction as the disposition of 50 t of HEU. the
environmental impacts of the proposed NU titie transfer are
assessed h Section 4.9 ofthis EIS.

[ [Text deleted.] Under tis dtemative, it is assumed
that ody 15 percent of the HEU would be disposed of

I as waste. me tide to 50 t of surplus ~U would be
transferred to USEC. USEC then would select
blending sites for blending 50 t of surplus HEU to
LEU for use in commercial fuel. The remaining
quantity of potentially commercially usable HEU
(120 t) could be blended at any or all of the four sites.
The LEU product would be sold for use in
commercial reactor fuel. The remaining 30 t of
surplus HEU would be blended to waste.

There are four variations of this alternative using
different combinations of sites. They are the same as
tiose assessed for the previous dtemative. The first
variation would blend dl of the HEU at the two DOE
sites, with the HEU sptit equally be~een them. ORR
and SRS would ewh blend 85 t of HEU to LEU for
commercial fuel and 15 t of HEU to LEU for disposd
as waste. The second variation would blend dl of the
HEU at the two commercial sites, with the HEU split
equally between them. B&W and NFS would each
blend 85 t of HEU to LEU for commercial fiel, and
15 t of HEU to LEU for diaposd as waste. The third
variation would blend dl of tie HEU at dl four sites,
witi the HEU sptit equally among them. Emh site
would blend 42.5 t of HEU to LEU for commercial
fiel and 7.5 t of ~U to LEU for disposd as waste.
The foti variation would blend ~ of the HEU at a
single site. The site would blend 170 t of HEU to
LEU for mrnmercid fuel and 30 t of HEU to LEU for
disposd as waste.

I [Text deleted.]

2.1.3 AL~RNATW ELmNATED FROM
FURT~R SWDY

I
Four alternatives were eliminated from detailed
analysis + unreasonable in the smeening process and
are not analyzed in detail in this EIS. The four
alternatives were eliminated based on multiple low

I

ratings andor because the alternatives were clearly
dominated by sitiar, more reasonable rdternatives.
None of these four alternatives fully meets the

\ purpose and need for the proposed action. One
additionrd dtemative was considered but eliminated
from detailed analysis as unreasonable after the
screening process was completed—blend to LEIJ
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I (19-percent enrichment) and sell. The eliminated
rdtematives are the following.

Emplacement of Highly Enriched Uranium into
Deep Boreholes. This dtemative was less attrmtive
than the blending dtematives because emplwement
of HEU in deep boreholes has no nonproliferation
advantage over isotopic blending to LEU. In
addition, the borehole would not allow for beneficial
reuse of surplus HEU and would not recover
monetary value for the Government

Immobilization of Highly Enriched Uranium with
High-Level Waste. This alternative was less
attractive than the blending alternatives because
immobilization with ~W has no nonproliferation

for mined uranium for commercial fuel use), and
such mwket based impmts on the uranium industiy
would not be sticient reason to stop at 19 percent
for waste material. Altogether, there are
approximately 72 t of irradiated fuel and other
materials ufikely to be “comrnercidize@’in the next
10 to 15 years in the current 175 t inventory of
surplus HEU, which leaves 103 t of currently
declared surplus HEU inventory that would be
potentially commercird material in the “near” term.
Of that amount, 63 t has either already been
transferred or is proposed to be transferred to USEC.6
Thus, there is only 40 t of additional potentially
commercial HEU left in the currently declared
surplus inventory after waste materials and such
previous or pending transactions have been

I advantage over isotopic blending to LEU. A disposal I subtracted.
site would need to be identified and legislation may
be required. It would involve environment, safety,
and health issues associated with handling and
disposal of HLW that would need to be
accommodated. In addition, it would not allow for
beneficial reuse of surplus HEU and would not
recover mone~ value for the Government.

Blend to Low-Enriched Uranium (19-percent
enrichment) and Store Indefinitely. [Text deleted]
This dtemative was initially eliminated from further
analysis after screening because it would delay
recovery of the economic value of the materhd and
add storage wsts, thereby reducing net revenues. The
following provides a more detailed discussion of the
reasons why this dtemative is not reasonable, in fight
of the level of interest shown by the public.

A discussion of the “blend to 19 permnt and store”
option must start with an assessment of the qu~ty
and quantity of HEU that might reasonably be
considered for such an option. The rationale for this
option is that it could quickly satisfy the
nonproliferation objective of the program by making
the material non-weapons-usable, and retain the
capability to continue to downblend to 4-percent
enrichment at a later date, while avoiding near-term
impacts on the uranium market and the domestic
uranium mining, conversion, and enrichment
industries c’uranium industry”). Under this option, it
would not appear reasonable to consider blending
material that is non-commercial to only 19 percent
(rather than 0.9 percent as waste), sinm that material
cannot pose market impacts (such as impacts to
supply or prim of LEU commercial fuel, or demand

2-1o

The 40 t of potentially commercial HEU includes
approximately 20 t of metal at (or destined for) the
Y–12 Plant. The remtining 20 t is a combination of
various materhd forms at SRS that are not currently
suitable for the “blend-to-1 9-percent-and-store”
option.7 Thus, out of the current inventory of 175 t of
stirplus HEU, it appears reasonable under current
conditions to consider the 19-percent option ody for
the 20 t of metal at Y-12.

~enty metric tons of HEU metal at Y-12 could be
blended to LEU as metal in the vacuum induction
furnaces at Y-12 (for eventual blending to 4 percent
using the ~ process), as analyzed in the ~U EIS,

6 The 63 t includes 50 t of surplus HEU that is proposed to be
transferred to USEC pursuant to the USECPrivatizationAct
and 13 t of UF6 at Portsmouth that is already being
dispositioned (at Portsmouth) pursuant to the Energy Policy
Act of 1992.

7 At present, due to criticality configurations, of processing
equipmenL SRS does not have the capability to sofidify UNH
solution at enrichment levels higher than about 1 percent,
Mthough it is possible that a new solidification facfity might
be proposed for SRS in the fiture by DOE or another entity to
process material at commercial enrichment levels (4 to 5
percent) (see Section 2.2.3.3), such a facility would not
necessdy be designed to be criticdy safe for material at n
19-percent enrichent level. (For example, processing vessels
would need to be considerably smder for 19-percent material
than for 4-percent material to ensure against criticality,)
Transportation of such UNH solution at a 19-percent
enrichment level to an offsite facility would involve
transportation risks, criticdlty, safety, and herdth (worker and
pubfic) concerns that would need to be accommodated; such
concerns would be greater than those for transportation of
UNH solution at a 4-percent enrichment level.
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The resulting approximately 54 t of 19-permnt LEU
metal could conceivably be stored in existing
facilities at Y-12. This limited quantity of HEU
could be blended to 19 perwnt at Y–12 in less than
one year.

For a constant processing rate of HEU, potenthd
environment impmts from blending surplus HEU
(with an average enrichment level of 50 percent) to
19-permnt LEU would be approximately 5 to 6 times
lower than those from blending to ~per~nt LEU for
the following resource areas: site infrastructure,
water resources, public and occupational health
under normal operations, waste, and intersite
transportation. This is maidy because much less
blendstock would be processed for 19-percent
blending (emh tonne of HEU would require 1.7 t of
W blendstock). Under accident conditions, which
assume a release due to an evaluation basis
earthquake and a simdtaneous aiticatity, the sourw
term and nnsequenws (fatities) for blending to 19
per~nt would be approximately hdf those estimated
for blending to 4 permnt hpacts due to air quafity,
socioeconomic, and hazardous chemicals are
expected to remain essentially the same. Mthough
storage of 19-percent material would not require tie
elaborate safeguard measures required for HEU
storage, it would still present critictity concerns that
necessitate special packaging and spacing for
storage. Storage of 19-percent material for a 5- to
10-year period could be wcommodated in existing
facilities at tie Y-12 Plant, and the environmentrd
impacts would be minimal for such accident-free
storage (with the appropriate spacing, pwkaging, and
~nvironmenta~safety measures).

Msurning that mmmercial use were chosen as the
~ltimate disposition of the material, it would
?ventually need to be further blended to
approximately the ~perunt enrichment level. Such
;ubsequent blending would be accomplished using
UNHblending, since metal product is not conducive
o commercial use. The impacts of blending from 19
)ercent to 4 percent using UNH blending would be
ower than tie analyzed impwts of blending from 50
~rmnt to 4 percent using UNH blending, sinm less
)Iendstock and blending would be required.

The environmental impacts—particularly to
workers—would be higher in the aggregate for the
option of blending to 19 percent and then
subsequently to 4 percent than for the analyzed

options of blending directly from 50 percent to 4
percent. This is primarily because about twice as
much handfing would be required.

Impacts on the uranium market would be more
readily moderated under the blend-to-~percent-en-
richment dtemative mnsidered in the HEU EIS due
to the rak thatLEU fuel (derived from surplus HE~
would be introdumd into tie market. This rate would
be dictated by market prims, DOES abitity to make
surplus HEU available, and legislative requirements
to avoid adverse material impacts on the domestic
uranium industry. It would be much easier and less
costly to simply continue to store the material as
HEU rather than as 19-percent LEU. Such an
approwh would avoid the added impacts and costs
from handtig and blending the materhd in two steps
instead of one. Although it would delay fully ;
satisfying the nonproliferation and economic
recovery objectives of the HEU disposition program,
it would preserve the economic viability of the

I
U.S.-Russian HEU Agreement and the domestic
uranium industry, moderate impmts on the uranium
marke~ and meet legislative requirements.

Blend to Low-Enriched Uranium (4-percent
enrichment) and Store Indefinitely. This
dtemative is similar to the blend to LEU (4-percent
enrichment) and sell alternative, except that the
material would be stored indefinitely instead of sold.
The same disadvantages and con~ms cited for the
blend to LEU (19-percent enrichment) and store
dtemative apply. This alternative would provide no
nonproliferation advantage over blending and
sel~g, which would allow for beneficirdreuse of the
material, recover monetary palue for the
Government, and provide forpeacefil, beneficirduse
of the mtierid.

Blend to Low-Enriched Uranium (19-percent
enrichment) and Sell. This alternative was
eliminated from analysis because LEU with an
enrichment level of 19 percent cannot be used
commercially as reactor fuel without further

I blending; it presents critictity concerns; and, as an
interim blending level, it is not as economical as
blending directiy to 4 percent in a one-step process.
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2.2 E~IRO NMENTAL I~ACT
ANALYSIS

The HEUEISassesses thedirect, indirect, and
cumulative environmental consequences of
reasonable alternatives under consideration for e~h
of the potentially affected DOE and commercial
blending candidate sites. Where appropriate, tie
unknowns and uncertainties associated with the
environmental issues are identified and presented.
The EIS dso provides a description of dl potentially
affected environments as they exist. Existing
environmental documents and models developed
an~or ,dawgenerated for regions or sites considered
in the EIS were evaluated and either used or
incorporated by reference to fie maximum extent
possible. In cases where information was obtained
from documenti that were several years old, further
research was mnducted to determine whether there
were any changes in the tiected environment from
the time when those reports were prepared. All
candidate sites have reviewed and updated the
affected environment descriptions, as appropriate, to
wcurately represent the site and its environmen~

Because the analyses in this EIS considered current
and future stockpiles of surplus HEU and the
decisions on disposition of current surplus HEU
could begin to be implemented immediately, the
baseline conditions were assumed to be the current
conditions (1995 or the most re~nt data available) at
each site. Therefore, the No Action (baseline
conditions) Mternative is the existing environment
for emh candidate site.

The data used to evaluate the environment impwti
of conversion and blending processes at each
candidate site were based on data reports prepared
specifically for those processes by the Nuclear
Materials Disposition Program Office at Y–12
(OR LMES 1995a, OR LMES 1995b, OR LMES
1995c, and OR LMES 1995d). These repoti provide
information regarding the UNH, metal and UF6
blending processes, but do not focus on site-specific
processes at the candidate sites.

[Text deleted.]

Blending operations at the various sites may differ
because of site-specific process design variations and
different levels of activity. One set of representative

2-12
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Idata is used in the EIS for each blending process with
notinal throughput rates that assume a full-scale

moperation with bounding values for operational
requirements, emissions, waste streams, and other
parameters. This provides a wnservative evrduation
of ewh of the blending processes.

This EIS evaluates alternatives and their
environmental impacts in sufficient detail to allow
implementation of the decisions following the ROD,
As appropriate, this EIS may be followed by
additiond site-specific NEPA analysis.

22.1 BASE FORANALYSIS

A number of key assumptions form the basis for the
analyses of impacts presented in this EIS. H these
~sumptions change stibstantidly, DOE will conduct
additiond NEPA review as appropriate.

The EIS analyses are based on the
disposition of a nominal 200 t of HEU.
This amohnt includes HEU that is
currently surplus, as well as additional
HEU (not yet identified) that may be
declared surplus in the future. The
analyses also addresses the expected
impacts that would result from the
proposed transfer of 7,000 t of NU to
USEC.

This 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. [Text deleted.] To assess
potential environmental impacts, the
blending analyses in the HEU 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 the
materials in the surplus inventory. While
HEU is defined as all uranium with 20
percent or higher enrichment, and ranges
to above 92 percent, most (80 percent) of
the HEU that is surplus is in the range
between 35-percent and 70-percent
enrichment. The enrichment levels of the
discrete components of the surplus HEU
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inventory at specific locations remain
classified. However, an analysis was
performed on the inventory of surplus
HEU tiat excluded certain categories of
materials not directly subject to
disposition pursuant to the HEU EIS,
such as materhd under IAEA safeguards
at the Y-12 Plan~ ~6 at Po~mouth, and
irradiated fuel.8 That analysis yielded the
result that the weighted average
enrichment of the pertinent material is 50
permnt The relative impacts of blending
HEU of different enrichment levels are
expected to be either unchanged or
essentially proportional, depending on
the resource.g Therefore, it is reasonable
to use 50 permnt 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) assay
LEU for fabrication as fuel in mmmercial
reactors. The representative enrichment
level of 4, percent was selected for
commercial fuel based on current fuel

6 ~ese materials are not dKecfly subject to disposition pursuant
to the HEU EIS because: 1) the material under IAEA
safeguards at Y-12 is expwted to remain in its current shtus
for the foreseeable future and is not proposed to be blended
down under this progrm, 2) the ~6 at Portsmouth is tieady
being blended (at Podsmouth) pursuant to the Ene~y Policy
Act of 1992; and 3) the irradiated fuel would not require
disposition actions pursuant to this program unless it were first
processed to separate the HEU pursuant to other programs, as
explained in Section 1.4,2.

) For a constant processing rate of HEU, when the enrichment
level of the HEU feed increases, potential impacts on site
infrastructure, water, pubfic and occupational health (under
normal operations and accident conditions), and waste would
increase. An increase in enrichment level (of HEU for down
blending) would increase the amount of blendstock which in
turn requires additiond resources and generates more waste
due to the amount of material processed. Under accident
conditions due to processing more ma~rid, and an increase in
the source term, impacts to workers and the pubtic wodd be
greater. Potentird impacts on air qufllty, socioeconomic, and
intersite transportation are not expected to change, because
pouutant releases from boilers used for heating are inde~ndent
of blending operations, the number of jobs is determined by the
type of process, not the enrichment level or the amount of
material, and mnsportation risk analyses have bwn done using
a conservative 93-percent enrichment level (most of the
transportation risk is not due to exposure to uranium).

I
I

I

vendor experience, which ranges
between 3 and 5 percent [~xt deleted.]

If the enrichment level is reduced to
approximately 0.9 percent (depending
upon waste acceptance criteria), LEU
approaches an NU enrichment state and
becomes suitable for disposal as LLW.
This enrichment level was selected for
waste disposal based on current LLW
disposd experience both in the United
States and Europe where similar types of
waste have been disposed of with an
enrichment level slightly greater than
l-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
=mptice criteria for the selected LLW
disposrd site;

The data for UNH and ~A blending (for
mmmercid fuel) were based on an-~U
throughput of 10 tiyr with an average
starting U-235 enrichment of 50-percent
HEU blended to a final enrichment of
4-percent U-235 LEU. The data for
blending HEU as UNH to 0.9-percent
enrichment LEU were based on an HEU
throughput of 2.1 Vyr with an average
U-235 enrichment of50 permnt. The data
formeti blending were based on an HEU
throughput of 3.1 tiyr with an average of
50-perunt U-235 enrichment blended to
0.9-percent U-235 enrichment. Since
HEU exists in a variety of forms (meti,
oxides, alloys, compounds, and
solutions), conservative scenarios (those
that exhibit the highest potential for
environment impact) were assumed for
prepro~sing of HEU prior to blending.
The asmmed blending rates are based on
dilution ratios for blend down and
re~onable judgement about anticipated
blending capability and capacity. Actual
blending rates will be based on market
conditions, blending fmility capabilities
md capacities, DOE’s ability to make the
material available, blending contract
fimitations, and Iegjslative requirements

1
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to avoid adverse material impacts on the
domestic uranium industry. The blending
rates analyzed are not the actual
capacities of the four sites but are rates
that have been selected for analysis so a
comparison can be done for the impacts
among the sites. All the sites could
process material at the analyzed rates.

Surplus HEU is currentiy located at 10
DOE sites around the country (ORR,
SRS, Rocky Hats, Portsmouth, Pantex,
Los Alamos National Laboratory
[LANL], Idaho National Engineering
Laboratory [INEL], Hanford,
Brookhaven National Laboratory, and
SandiaNationd Laboratories [SNL]) (see
Figure 1.3-1). Most of the unirradiated
surplus HEU will be moved to tie Y-12
Plant for pre-storage processing and
interim storage. The Y-12 Plant provides
a broad spectrum of enriched uranium
handling, processing, and storage
capabilities not available at any other
single DOE site. Therefore, for the
purposes of this EIS, it is assumed that
most of the surplus HEU will originate
from the Y-12 Plant. Two locations
where surplus HEU exist @ortsmouth
and SRS) may not relocate their HEU to
Y-12. Surplus material could either be
blended at these sites (in the case of SRS)
or sent directly to commercial blending
sites. The environmental impacts of the
proposed transfer of HEU to the Y-12
Plant and its storage there are analyzed in
the Y-12 EA.

Several types of blendstock material

1

could be u~ed during blending of ~U,
such as DU, NU, or LEU. LEU in ~6
form could be shipped from ORR;
Paducfi, Kentucky; or Portsmouth (or
Piketon), Ohio. The DOE site in Femrdd,
Ohio has LEU in meti or oxide form, DU
blendstock is available in metal, oxide,
and ~6 forms and maybe obtained from
Portsmouth; Paducah; Y-12; SRS;
Hanford; or Fernald, Ohio. The NU
blendstock could be purchased from
domestic uranium producers or obtained
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from one of the same DOE sites where
LEU is available. For the purposes of the
EIS transportation analyses, one route
@anford to dl potenthd blending sites) is
used as representative for dl the potentird
shipping routes associated with both the
domestic and DOE NU blendstock
suppliers, because it is the longest
ditice from the blending sites.

The Deptiment of Energy’s NTS is used
as a representative site to evaluate
transportation irnpmts from the blending
sites to a waste disposal site (for the
reasons explained in Section 1.4.2). If
another LLW disposal facility is
identified, the route-specific
transportation impacts may be provided
in tiered NEPA documentation, as
appropriate.

[Text deleted,]

Design basis accident data were obtained
from safety evaluation reports for
accident analysis at commercial sites
because EAs recentiy prepared for these
sites did not include accident
information. For severe accidents,
generic scenarios and source terms
prepared by Y-12 were app~ed to each
candidate site to determine site-specific
impacts. For accident analysis at DOE
sites, Safety Analysis Reports (SARS)
and remnt NEPAdocuments prepared for
those sites were reviewed and used for
both design basis and severe accidents.

No construction of new facilities is
proposed or, with the possible exception
of SRS, would be required; any expanded
capabilities can be accommodated
through modification or addition of
process equipment in existing facilities,
SRS currently does not have a
solidification or crystallization facitity to
convert UNH solutions (for 4-percent
enrichment) to UNH crystals (as
described in Section 2.2.3.3). However,
impacts were assessed in this EIS as if
solidification could be performed at SRS.
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Should new facilities be proposed to add
solidification capability at SRS, there
wodd be land disturbanm and minor air
emissions associated with construction
(among other things), and appropriate
NEPA review would be mnducted at that
time if nemssary. HB&W or NFS should
decide to construct new fwitities for UF6
conversion and blending, construction
impacts would likely include land
disturbanm and minor air emissions from
construction equipment, and the
applicable Nuclear Regulatory
Commission (NRC) Umme may need to
be amended. Any such construction
would be based on the business
judgement of these mmmercird faoitities
and would not be necessitated by DOE’s
proposed action. Environment impacts
would be analyzed by tiose facilities as
part of the NEPA review associatti with
the NRC fi~nsing prowss.l”

The B&W and NFS facilities are
analyzed for siting new ~6 capability
because these are the ody commercial
sites that have NRC licenses to process
~U. The addition of new equipment in
existing facilities would be required to
provide ~6 capability at those sites. ~6
blending would not be used to blend
surplus HEU to waste, sinm tie process
is sitiar to UNH but requires additiond
steps. It would ody be used to make fiel
for the commercial reactor industry
(because fuel fabricators usually do, and
prefer to, re~ive ~~um in ~6fo~). It
would not be reasonable to add UF6
blending capability at DOE sites for
blending to commercial fuel feed, and
this alternative is not discussed in the
EIS, due to the capital investment
required, the fimited use, if any, of such
capability for other DOE missions, and
environmental mncerns that would need
to be accommodated.

l“Use of DOE fac~lties for UF6 blendhg is not contemplated or
proposed at tii tie. However, if DOE proposes its factities
for such UF6 conversion and blending, DOE wiU conduct
firther NEPA review as appropriate.

22.2 BLE~tNG ~ocwm

There are three technically viable processes that can
be used to blend ~U to LEU, and three forms of
blendstock that can be used to achieve the desired ,
LEU assay. The processes are the following: 1) blend ‘
as UNH, 2) blend as meti, and 3) blend as ~6. Ml

II the promses can be used to blend HEU to LEU, but
‘ the most reasonable process for blending varies

depending upon the desired end product and the feed
material used. Because HEU will be available in a
variety of forms, with different uranium isotopes,
impurity contents, and U-235 assays, a variety of
blending processes would be necessary for the
disposition of tie entire inventory of surplus HEU.
Figures 2.2.2-1 and 2.2.2-2 exhibit flow diagrams
showing basic processes associated with various
blending technologies for commercial and
non-commercial HEU material, respectively.
Because off-spec materird could either be sold as
mmmercid fiel or discarded as waste, all processes
shown could apply to off-spec material.
Figures 2.2.2-3 and 2.2.2+ present logic diagrams
illustrating steps that would be used to identify a
blending process for specific forms of surplus HEU
destined for eitier wnunercid use or waste disposd.

Product Forms for Highly Enriched Uranium
Dwtined as Commercial Reactor Fuel. ~o of the
three product forms are reasonable for commercial
reactor fuel feed: ~6 and UNH. The commercial
remtor fuel industry remives LEU feed as ~6 and
converts it to uranium dioxide (U02) pellets for
loading into fuel rods. The fiel fabricators have a

I recovery capability that can process UNH ~stds to
make U02 for commercial reactor fuel feed. Blended
LEU product as metal is not an acmptable form for
commercial reactor fuel. Because of the additional
costs involved in handling, metal blending is not
reasonable for producing LEU destined for
wmmercid use.

Product, Forms for Highly Enriched Uranium

I

Dwtined as Waste. The blended LEU product that is
comider~d a reasonable waste form for disposal is
uranium oxide as triuraaic octaoxide (U308). This
oxide is more stible in the environment than metal
and Other fO~S. ~, metal, and ~6 are reaCtiVe

I and are not suitable waste forms for land disposal.
The LEU product blended as UNH or metal would

I therefore be converted to an oxide prior to disposrd.
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I
The descriptions of processes and associated data
presented in the following sections include this oxide
conversion step which is nemssary prior to disposal.

Assumptions. The following assumptions form the
basis for the blending technology descriptions in the
following sections: I

●

●

●

●

●

●

●

Chemical and isotopic analysis of
individual batches of surplus HEU
enables advance determination of
whether the material can be blended to
produce standard commercial reactor
fuel, off-spec rextor fuel, or waste.

Surplus HEU determined suitable for
commercial reactor fuel use would be
blended to a final product assay of
approximately 4-percent U-235.

The LEU product for commercial remtor
fuel use would be provided in tie form of
~6 or Um c~shls.

Surplus HEU blended to waste would be
blended to a final oxide waste product at
approximately 0.9-percent U-235 assay.

Wfication of the incoming HEU stream
using solvent extrmtion of UNH solution
would be provided for impure material
before blending to commercial or
off-spec LEU.

Adequate supplies of low-assay DU,
NU, and LEU blendstock can be
provided in all of the chemical forms,
UNH, metal, UF6, and oxide.

No purification would be required for tie
uranium blendstock material or for
material to be blended to waste because
material to be disposed of does not need
to be pure.

2.2.2.1 Uranyl Nitrate Hexahydrate
Blending

Surplus HEU, at various assay and impurity levels,
could be converted to UNH. The UNH would be
purified and blended with blendstock from oxide or

2-20

metal form that has been converted to UNH to
produce LEU as UNH crystals. The LEU product, at
a 4-percent U-235 assay, could be used as feed for
commercial reactor fuel; or at a 0.9-percent assay, the
material could be converted to oxide and disposed of
as waste. UNH crystals are a chemically reactive,
solid form of uranium that can be used by
commercial fuel fabricators if oxidized. The
prowsses that would be used JOblend HEU as UNH
are outlined in Figure 2,2.2.1-1.

Of the three HEU forms (feed streams) shown in
Figure 2.2.2.1-1, converting and blending impure
HEU metal to UNH crystals involves greater
volumes, more chemical processing, greater energy
consumption, and a larger amount of process waste
generation than other forms of HEU. This scenario
applies to all material, whether it is blended to
4-percent assay LEU or to 0.9-percent assay LEU.
The difference between the two product assay levels
with respect to impacts is the amount of HEU that
would be processed annually and the fact that
0.9-percent assay LEU does not require purification,
For example, a dilution ratio of 14 to 1 would be
required to convert and blend 50-percent assay HEU
with NU into 4-percent assay LEU. Therefore,
blendstock containing 140 t of NU would be required
to blend with 10 t of HEU for a total annual
tioughput of 150 t of LEU. ~s same facility would
have a similar LEU throughput capacity when
producing the 0.9-percent assay material for waste
disposal. However, because of the greater dilution
ratio (70 to 1) required to produce 0.9-percent assay
material, the facility would only be capable of
blending approximately 2.1 t of HEU annurdly.More
HEU would be blended under the 4-percent assay
sc~nario; however, under the 0.9-percent assay
scenario, more blendstock wodd be required. In each
case, the LEU output quantity would be about the
same. Radiological and nonradiological emissions
would remain the same, however there would be a
slight increase in electrical energy and natural gas
requirements when blending to 0,9-percent assay
LEU.

During the UNH blending process, HEU metal is
reduced in size (maybe oxidized), dissolved in nitric I
acid, purified through solvent extraction (4-percent
blending o~y), and hen blended witi DU, NU, or I
LEU. The blended product is then dried to form UNH I

crystals for reactor fiel feed or converted to oxide for ,
1

I
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Description of the Proposed
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HEU d

Metal and Alloys Size Oxidation
Pure and Impure ~ Reduction -

4 I
Propylene glycol ~ 7U/Al alloy

HEU t

Oxides and Compounds * Dissolution ~ Oti-Gas
Pure and Impure Scrub/Atm

L
4 I

~,~r,,Ac,~ ~

+

Pure

Tdbutyl Phosphate D Purification’ ~ Raffinate to

N-dodecane Recove~Naste

Dlbutyl Carbitol LEU as

g v * UNH
UN Crystals

g

HEU ‘ v Drying

Solutions Pure UNH “
Pure and Impure Blending Waste

Denltration

I u~o~

DU/NUkEU Oxide * Dissolution

or Metal

Nittic Acid t

Nolo: ●=PudflcaUonnot m~lrad tormaw~ddestined b waab.
&UEO OR LMES l~5M OR WES 1995d.

Bounding Case —

i %lQMEU. . .

Figure 2,2.2.1-1. Blending Highly Enriched Uranium
as Uranyl Nitrate Hexahydrate.
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disposd as waste (for 0.9 percent blending otiy). Th~
purification step in the blending process would not be
performed for material to be disposed of as waste,
since purity of the find product is not important. The
UNH blending process is described for each step
including the feed and product stieams.

Feed Streams. The ~ blending process has two
feed streams:

●

●

Pure and impure HEU metal alloys,
solutions, or oxides with an average
U-235 assay of 50permnt @ounding case
is impure HEU metal)

Pure DU, NU, or LEU (impure for the
0.9-percent blending) blends~ock

Size Reduction. Surplus HEU feed materials vary in
form, size, and shape. Size reduction may be
necessary with metallic feed material to facilitate
process handting, oxidation, and dissolution. Size
reduction can be accomplished by crushing,
machining, or rolfing and shearing.

Oxidation. Size-reduced metal is oxidized in air in a
criticality-safe furn~ to produce a powder. For ease
of dissolving, this powder is preferred over meti for
nitric mid dissolution, However, size-redumd metrd
dso can be directiy dissolved in nitric uid.

Nitric Acid Dissolution. Highly enriched uranium
and blendstock oxide powder or size-reduced meti
are dissolved in nitric acid to create an aqueous
uranyl nitrate solution for purification or
blending.

Purification (4-percent blending only). Any
impurities contained in the uranyl nitrate solution
must be removed prior to blending. (Otiy material
being blended for commercial fuel requires
purification; surplus HEU destined for disposal
would not go through this step.) Impure HEU as
UNH is purified in a two-step solvent extraction,
process, Uranyl nitrate transfers selectively from the
aqueous solution into immiscible organic extraction
media, leaving impurities in the aqueous solution.
Pure uranyl nitrate is stripped from the media and is
concentrated by evaporation.

Assay Blending. The assay blending operation
blends HEU in UNH form with blendstock UNH to

2-22

produce a commercial reactor,fiel grade LEU with a
reference U-235 assay of $ percent or a waste
material with an assay of 0.9 percent. This product is
concentrated by evaporation, dried to a crystalline
state, collected, and packaged for shipment. The
product intended for disposal would be thermally I
decomposed to U308 and codd be processed to meet
the acceptance titeria of the disposal facifity.

Packaging. Uranyl nitrate hexahydrate crystals,
U02, uranium trioxide @03), or U308 intended fOr
commercial fuel fabrication are packaged in
Department of Transportation (DOT) -certified
containers for storage and eventurd shipment to a fuel
fabricator. U308 destined for disposal would be
certified to meet waste acceptance criteria of the
designated disposal facility and packaged for
shipment and disposal.

Product Streams. The UNH blending scenario has
three potential product streams:

●

●

I
●

LEU oxide with approximately
0.9-percent U-235 assay for disposd

LEU UNH crystals witi approximately
~permnt U-235 assay that meets ASTM
specifications for reactor feed materhd

Off-spec LEU with the same (or slightly
higher) assay should one or more
customers request that material

Operational requirements for blending HEU to LEU
as UNH are given in Table 2.2.2.1-1 for 4-percent
and 0.9-percent LEU. Estimates of waste generation
and emissions generated during the conversion and
blending processes are presented in ~bles 2,2,2.1-2
and 2.2.2.1-3, respectively.

2.2.2.2 Metal Blending

In the metal blending process, the HEU and
blendstock metal pieces are melted and cast to form
a desired assay metal product. Ml forms of HEU at
various assay and impurity levels can be blended as
metal by casting. Since commercial fuel fabricators
do not handle uranium metal, casting would not be
used to produce reactor fuel feed materird. Therefore,
metal blending is a reasonable option only for
blending to waste at a 0,9-percent assay.11Blending
to assays of less than 1 percent requires DU as

— -—— ~-- —., : ---.— ,=—,., . .. —.- —
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T&le 2.2.2.1-1. Bfetiing High&Enriched
Uranium to tiw-Enriched Uranium as

Vranyl Nitrate Hexahydrate-Oper&.oml
Requirements (For Processing 10 t~r

and 2.1 tlyr Highly Enriched Uranium to
Approxim&ely 1S0 tiyr of 4-Percent and

0.9-Percent hw=Enriched Uranium, Respective@)

Consumption

Electri@l Enew
~~yr) .

[ Pak Load me)
Fuel

Diesel(Uyr)
Natti gas (m3/yr)
cod (dyr)

I Stem ~~yr)
Water (dlion Uyr)
Solid Chemimk

Sodiumhydroxide(dyr)
Liquid Chetimb

Propyleneglycol@~yr)
Potassiumhydroxide,

20 percentby WL(dyr)
Nitricaci~ new,30

percentby WL(dyr)
Nitic acid,recovere~

30 percentby w~ (tiyr)
Dibu~l carbitol@#yr)
Tribu~l phosphate

@g/y)
S@lumhydroxide(tiyr)
Ndodecane (or

high-gradeker~ene)
(dyr)

GaseousChemicrds
Argon(m3/yr)
Nitrogen(m3/yr)

Employment

Descriptionof theProposed
: Action andAlternatives

4.Percent 0.9-Percent
Requirement LEU LEu

ToM workers

4,000

2

56,800
17,000

363
8,700

19

1.0

400
15

400

40

400
50

NA
1.5

14,160
14,160

5,000

2

56,800
19,800

363
8,700

19

NA

400
NA

1,080

133

NA
NA

352
NA

14,160
14,160

125 125
Nota NA=not appficabl~ MWh=megawatt how

MWe=megawatt electi~ l=fiters: m3*ubic meters;
kg=tiograrns.

Source: OR LMES 1995b: OR LMES 1995d.

llMetal blending may also be propsed to be used, pursuant to
appropriate NEPA documentation, to produce feedstock for
USEC’S Advanced Vapor Laser Isotope Separation program.
However, this program is outside the scope of the proposed
action of ttis EIS,

blendstock. HEU metal and DU blendstock are
reduced in size, weighed, placed in appropriate
batches, loaded into graphite crucibles, melted in
vacuum induction furnaces, and cast. All casting
wastes can be discarded as waste after being
converted to U308. The metal blending option by
casting is described in the following sections for each
process step. me processes that would be used to
produce LEU as metal are outlined in
Figure 2.2.2.2–1. The metal blending processes are
described for each process step including the feed
and product streams.

Feed Streams. The metal blending scenario has two
feed streams:

●

●

HEU metal and alloy with an average
U-235 assay of 50 percent @ounding case
is alloy with 75-percent aluminum and
25-perWnt uranium)

DU metal with a U-235 assay of
approximately 0.2 percent

Size Reduction. Surplus HEU feed materials vary in
Isize and shape. Size reduction by breaking in a
hydrautic press, shearing, or sawing is required for
two principle purposes: 1) to produce roughly
uniform size pieces to facilitate process handling and
to protect process equipment, and 2) to permit
accurato preparation of individurd furnace batches
contining the required mix of HEU and DU blend
meti.

Batch Preparation. Individurd quantities of HEU
and DU blendstock are weighed and combined in
proportions necessary to produce the required
0.9-percent U-235 assay in the mix. These metals
wi~ be placed in a graphite crucible for melting.

Assay Blending. me HEU and DU batches will be
melted in criticrdity-safe vacuum induction tiaces.
These materials wi~ be allowed to blend together in
the vacuum atmosphere until a homogeneousmixture
is achieved. During the blending process, argon gas
will be injected into the furnace to form a blanket
inside the furnm surface to prevent oxide buildup.

2-23
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T&le 2.2,2.1-2. Blending High& En&hed Uranium to hw=Enriched Uranium m Uranyl N@ate
Hexahydrate-Esti&ed Annual Average Oper&nal Waste Volumes (For Processing 10 flyr and2,1 t/

yr Highb Enriched Uranium to Approximate@ 150 tiyr of 4=Percentand 0.9.Percent hw-Entiched
Uranium, Respective&.)

4-Percent LEU 0.9.Percent LEU
Generated Post ~eatment Generated Post ~eatment
Volume Volumea Volume Volumea

Waste Category (m~ (m~ (m~ (m3)
Low-Level

Liquid 22 0 19 0
Sotid 76 46 69 36

Mhed Low-Level
Liquid 46 0 7 0
Solid o 0 0 <1

Hazardous
Liquid 88 0 11 0
Solid o 0 0 0

Nonhazardous (Satitary)
Liquid 18,000 17,820 18,000 17,820
Solid 820b 591 820b 590

Nofiazardous (Other)
Liquid 773 b23 763 795

a Post treatment is described in Sections 4.3.1.7 and 4.3.3.7.

b Includes 410 m3 of recyclable waste,

Note: Waste volumes are rounded to tie nearest cubic meter (m3), Waste volnmw do not include “end product” LLW that wodd

I
r~ult from blendng to 0.9-percent LEU and do not hclude any HLW if tie irrdlatd and spent &el were not down blended
after promsing,

source OR LMES 1995b; OR LMES 1995d,

I

I
I
I
I
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T&le 2.2.2.1-3. Blending High& Entihed Uranium to bw-Enriched Uranium as Uranyl Nitrtie
Hexahydrate-Airbome Emissions During Operations (For Processing 10 t~r and2.1 ffyr High@

Entihed Uranium to Approximate@ 150 t~r of 4-Percent ad 0.9-Percent hw-Enriched Uranium,
Respective&)

Emissions
(tiyr)a

Pollutants Y-12 SRS B&W MS
Nonradiologiml

Carbonmonoxide(CO) 2.16 2.16 2.17 2.17
Ltid (Pb) o 0 0 0
NitrogendioxideNOJ 7.3 7.3 1.1 1.1

Ozone(03)b 0.22 0.22 0.2 0.2

Particulate matter @M1o) 0.17 0.17 0.17 0.17

Sulfurdioxide(SOJ 13.5 13.5 1.96 1.96
Toti suspendedparticular ~SP) 37 37 0.17 0.17

Radiolo@cal
U-235(CVyr) 6.9x10-5, 6.9x10-5 6.9x10-5 6.9x10-5
U-238(Ctiyr) 3.2x104 ‘ 3.2x10+ 3.2x104 3.2x104

~ Air emissions dfier be~een sif- for tiis wocess because of tie difference in their fuel source (for exaple, tie commercial
facfities do not burn red).

b Based on estima~d generation of volatie organic compounds.

No@. cl=CUriW

Sourw OR LMES 1995b; OR LMES 1995d.

Low-Enriched Uranium Metal Casting. The
blended melt will be cast (using a graphite mold) jnto
m ingot in a vacuum atmosphere. After the cast ingot
has solidified and cooled, it is removed from jts
casting mold as LEU meti.

Low-Enriched Uranium Size Reduction. LEU
metal js reduced in sjze by breaking in a hydraulic
press, shearing, or sawjng in order to facilitate the
next step in the blending process which is oxidation.

Low-Enriched Uranium Chip Oxidation. The
size-redumd LEU is oxidized in air in a criticality safe
furnace to produce powder. Oxidized LEU is more
stable than metal and js the preferred form for
material destined for disposd.

Packaging. The LEU oxide powder wjll be sampled
and packaged in a storage container.

Product Streams. The metal blending scenario has
two potential product streams:

● Pure and impure LEU oxide with
approximately 0.9-percent U-235 assay

● Pure and impure LEU oxide with
approximately 0.9-percent U-235 assay
and an aluminum content of
approximately 4 percent @ounding case)

Operational requirements for blending HEU to LEU
as metal are given in TabIe 2.2.2 .2T1. Estimated
waste generation and emissions generated during the
conversion and blending prowsses are presented in
Tables 2.2.2.2–2 and 2.2.2.2-3, respectively.

22.23 Uranium Hextiuoride Blending

It is possible to wnvert dl forms of surplus HEU
VtiOUSassay and impurity leVelStO ~6. me feed
material (HEU) and tie blendstock can be blended
directly as UF6 or converted to UNH, purified,
converted to oxide, then to ~6 by dissolution in
hydrofluoric acid before blending. A dilution ratio of
18.4 to 1 would be needed to convert and blend
50-percent assay HEU wjth 1.5 percent assay LEU
blendstock into 4-percent assay LEU. UF6 is
generally the form of LEU received by fuel
fabricators. Therefore, it is the preferred choice for
material to be sold commercially. UF6 is not an
appropria~ form for disposrd as waste. The processes.
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I
I

1

I
I

I

HEU

Metal and Alloys HEU Size Melting and
+ LEU Size

Pure and Impure ~ Reduction Casting Reduction

A 4 v
Propylene g~col

LEU Chip

Argon Oxidation

DU Metal

0.9% U-235
LEU Oxide
for Disposal

Sourrn OR MES 199%.

--...4.

Figure 2.2.2.2-1. Bknding High& Entihed Uranium m Metal
Zbll/Ht

T&le 2.2.2.>1. Bktiing High@ Enriched
Uranium to bw-Enriched Uranium as

MetakOper&nalRe~iremetis (ForProcessinF

I

I
I

I

I

3.1 ffyrHigh@ Entihed Uranium toApproxi~e~
247t~r of 0.9-Percent tiw-Enriched Uranium)

Requirement Consumption
Electriml Energy wYr) 3,800
Pak Load me) 1
Fuel

Diesel(Vyr) 37,850
Naturalgas (m3/yr) 708
cod (tiyr) 127

Water (dtion Vyr) 12
Solid Chemimk

Graphite(tiyr) 1
next delekd]

Liquid Chemimk
Pumpon @g/yr) 400
Propyleneglycol@~yr) 16,000

GaseousChemimk
kgon (m3/yr) 7,000
Nkrogen(m3/yr) 7,000

Employment
Toti workers 72

Note MWh=mcgawatt hem, ~emegawatt electriq
I=fiters; m3=cubic metms; kg=tio~

Source: OR LMES 1995c.

2-26

I

T&le 2.2.2.2-2. Blending Highly Enriched
Uranium to .hw-Entihed Uranium @

Metd—EstimatedAnnwl Average Operational
Wute Vohmes (For Processing 3.1 tiyr Highh

Entihed Uranium to Approximate@ 247t~r of )

0.9-Percent hw-Entihed Uranium)

Post
Generated fieatment

Volume Volumea
Waste Category (m3) (m3)

Low-Level
Liquid
Sotid

Mixed Low-Level
Liquid
Sofid

Hazardous
Liquid
Sotid

Nonhazardous (Sanitary)
Liquid
Sotid

Nonhamrdous (Other)
Liquid

1
280 0 i
545 364

9 0
0 0

<1 0
0 0

11,000 10,890
470b 345

664 793
Sofid o 0

a Post treatment is described in Section 4.3.4.7,

b hcludes 235 m3 of recyclable waste.

No~: Waste volumes are rounded to the nearest cubic meter
(m3).Waste volumes do not include “end product” LLW
that would result from blending to 0.9-percent LEU,

Sour= OR LM~ 1995c. !
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T&le 2.2.2.2-3. Bktiing High~ Enriched
Uranium to hw-Enriched Uranium as

Metal—Airborne Emissions During Operti”ons
(For Processing 3.1 tbr High& Enriched Uranium

1 to Approximate&247 tlyr of 0.9-Perceti
bw-Entihed Uranium)

Etilom

1 Pollutants (tiyr)

I Nonradiolegiml
I Carbonmonoxide(CO) 1.3
1 Uad (Pb) o
I NitrogendioxideWO~ 2.6
I Ozonea(OS) 0.11
1 Pticulate matter(PMIO) 0.13
I Sulfurdioxide(SOJ
I Totrdsuspendedpticulates ~SP) 1~
I Radiological
i U-235(Cdyr) 1.1X1O-5

I
I

1

U-238(Ctiti) 2.5x10-4
~ext deleted.]

a Based on estimakd generation of volatile organic mmpouuds.

Sour= OR LMES 19~5c.

that would be used to produm ~6 are outfitted in
Figure 2.2.2.3-1.

During the UF6 blending process, HEU metal is
reduced in size, dissolved in nitric acid, purified
through solvent extraction, converted to U03,
reduced to U02, hydrofluorinated to uranium
tetrafluoride (UF~, fluorinated to ~6, then blended
with ~6 blendstock to the desired commercial LEU
assay. The promss steps are described in more deti
in the following paragraphs:

Feed Stream. The ~6 blending s~nario has two
feed streams:

● Pure and impure HEU metal alloys,
solutions, or oxides with an average
U-235 assay of 50 permnt @ounding case
is alloy with 75-percent aluminum and
25-percent uranium which uses more
resourws and produces more waste)

● Pure DU, NU, or LEU ~6 blendstock

Size Reduction. The HEU feed materials (metal)

facilitate process handling, oxidation, and
dissolution. Size reduction can be accomplished by
crushing, machining, or by rolling and shearing.

Oxidation. Size-reduced mew is oxidized in air in a
criticality-safe furnace to produce uranium oxide
powder. For process purposes, this powder is
preferred over metal for nitric acid dissolution.
However, size-reduced metal also can be directly
dissolved in nitric acid. Witi the uranium converted
to oxide, alternative paths are available for

~conversion tO ~6. If purification iS nOtrequired, the
oxide may be fluorinated direcdy to ~6 as desaibed
below.

Nitric Acid Dissolution. Either the oxides or
size-redumd meti is dissolved in nitric acid to create
an aqueous UNH solution for purification.

IPurification. H UNH solution contains impurities,
tie solutions must be purified prior to blending. The
bounding case assumes purification for the HEU
stream only, since additional steps are needed.
hpue HEU as uranyl nitrate is purified in atwo-step
solvent extraction process. Uranyl nitrate transfers
selectively from the aqueous solution into
immiscible organic extraction ~edia, leaving
impurities in the aqueous solution. me pure uranyl
nitrate is transferred to an aqueous stripping solution
and is concentrated by evaporation before
denitratiom

Denigration. Denigrationis a thermal decomposition
process in which the concentrated uranyl nitrate is
demmposed in a heated rotary kiln to form U03.

Reduction. Uranium trioxide is reduced with
hydrogen at 600 degrees Celsius (°C) (1 ,112°
Fahrenheit [w) converting it to UOZ

Hydrofluorination. Hydrofluorination of U02 to
UF4 uses hydrogen fluoride (HF) gas as the
fluoridating agent.

I Fluorination. Following hydrofluorination, UF4 is
fluorinated to ~6 using elemental fluorine gas T2).
Direct fluorination of U03 or U308 to ~6 requires
elementi fluorine, which is produced in electrolytic

I fluorine cells from HF or is purchased in fluorine
cylinders. Ruorination of UF4 to ~6 requires ordy

vary in size and shape. Size reduction is necessary to

\.—-. ,,, .. ,,.
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HEU

Metal and Alloys Size UF6
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4
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Figure 2.2.2.3-1. Blending High@ Enriched Uranium as Uranium Hexafluoride.
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Descr@tionof theProposed
Action andAlternatives

one third as much elemental fluorine and is
significantly less expensive.

Assay Blending. Prior to blending, HEU and the
blendstock are separately liquefied, each in its own
container, and sampled to verify the purity and assay
of the feed. HEU and blendstock are vaporized,
blended together in precise ratios to achieve the
desired U-235 assay in the blended product,
liquefied, and collected. The product cytinders are
heated for homogenization and sampled for purity
and assay verification.

Packaging. The LEU ~6 is collected in mld traps
and transferred (as liquid) into DOT-approved
shipping cylinders,

!

Product Streams. me ~6 blending scenario has
one product stream: pure LEU ~6 with a U-235
assay of 4 perunt @ounding case).

Operational requirements for blending HEU to LEU
as UF6 are given in Table 2.2.2.3-1. Estimated waste
generation and emissions generated during the
conversion and blending processes are presented in
~bles 2.2.2.3-2 and 2.2.2.3-3, respectively.

2,23 CAmmA~ SmM

Four candidate sites ue analyzed in this EIS for
disposition (using one or more of the blending
processes) of surplus HEU. They are DOE’s Y–12
Plant at ORR; SRS; and two privately owned and
operated faoifities, B&Wand ~S. The Y–12 Plant is
the interim storage site for most of the surplus HEU.
B&W md NFS have NRC ticenses to process HEU.
Ml of these sites are currentiy performing, or until
rewnfly have performed, national security =tivities
involving HEU. The selection of sites and the
descriptions of current blending activities at these
sites are presented in the following sections.

2,2,3.1 Site Selection

Ml candidate sites currenfly have technically viable
HEU conversion and blending capabilities and could
begin, in the relatively near fiture, to wnvert surplus
~U to proliferation-resistant forms mnsistent with

I
tiePresident’s nonproliferation policy. New sites and
fwilities are not wnsidered reasonable for blending,
given the availability of existing sites and f~itities,

—- -, .

T&k 2.2.2.3-1. Bknding High~ Enriched
Uranium to bw-Enriched Uranium w Uranium

He@uoride-Oper@.onUl Requtiements
(For Processing 10 t~r High@ Enhhed Uranium

1

I

I

I

to Approm.Me@ 194 tiyr of 4-Percent
bw-Enriched Uranium)

Requirement Consumption
E1ectrid Energy @wr) 25,000
Peak Load We)
Fuel

Diesel (Uyr)
Nti gas (rn3/yr)
Cod (tiyr)

S- @gyr)
Water (Won Uyr)
Sohd Chemimk

Potassiumhydroxide(dyr)
Bariumnitrate(tiyr)
Sodiumhydroxide(dyr)
Sodiumfluoride(tiyr)

Liquid Chemimk
Propyleneglycol@~yr)
Sodiumhydroxide,50 perwnt

by WL(tiyr)
Sodiumnhrate,40 pement

by w (dyr)
Nkricati~ new,30 pement

by WL (tiyr)

Nhric aci~ raoverw 30percent
by W~ (tiyr)

Dibutyltihol @~yr)
TributylPhosphate&~w)
N-dodeme (orhigh-grade

kerosene)(tiyr)
GaseousChemicak

Hydrogen(m3/yr)
Mydrous hydrogenfluoride(dyr)
Ruorine (tiyr)
Agon (m3/yr)
Nitrogen(m3/yr)

Employment

2

56,800
21,200

545
8,700

20

6
3.5
1
0.1

1,600
60

40

20

20

400
50

1.5

1,130
4
2

2,830
2,830

Toti workers 126
Nomm=megawatt how,~=megawatt elwtric;

I=fitw,m3=uMlc met~, kg=tiogram

Sour= OR ~ES 1995a
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Table 2.2.2.3-2. Blending High~ Enriched
Uranium to bw-Entihed Uranium m Uranium

Hexafluoride-Estimated AnnualAverage
Operational Wrote Volumes (For Processing 10 t~r

I

I

.

High@ Enrkhed Uranium to Approximate@
194 tiyr of 4-Percent hw-Enriched Uranium)

Post
Generated fieatment

Volume Volume
Waste Category (m3) (m3)a

Low-Level
Liquid 49 0

Solid 145 89

Mixed Low-Level
Liquid 159 0
Solid o 0

Hazardous
Liquid 6 0
Solid o 0

Nonhazardous (SanitaW)
Liquid 18,000 17,820
Solid 820b 590

Nonhazardous (Other)
Liquid 1,155 1,350

Solid <1 <1

a Post treatment is describd in Section 4.3.2.7.

b Includes 410 m3 of recyclable waste.

Note: Waste volumes are rounded to the nearest cubic meter
(m3).

Source: OR LMES 1995a.
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Table 2.2.2.3-3. Blending High~ Enriched
Uranium to hw-Enrkhed Uranium as Uranium

~Hexafluoride-Airborne Emissions During
Operations (For Processing 10 t~r Highly

~ Enriched Uranium to Approximately 194 tiyr of
4-Percent hw-Enriched Uranium)

I

Emissions
Pollutants (tivr)

Nonradiologid
Carbonmonoxide(CO)
had &b)

Nitrogendioxide(N02)
Ozon~(O~)b
Particulatematter(PMIO)C

Sulfir dioxide (S02)

Total suspended particulate
~sP)c

Gaseous fluorides (as ~)

Radiologiml

U-235 (CVyr)

2,3
a

1.4
0,2
0.2
2,9
0,2

d

1,1X104
U-238(CVyr) 6,2x104

a No emissions from this process.

b Based on estimated generation of volatile organic
compounds,

c It is conservatively assumed that dl PMIO emissions are
TSP emissions.

d Emission of gaseous fluorides is estimated to be a trace
amount,

Source OR LMES 1995a,
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Description of the Proposed
Action and Alremarives

because new facilities would require capital
investment and may not be cost effective. Moreover,
new construction would pose additiond impacts to
the environment, although impacts from normal
operations would be similar.

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

I HEU operations, including blending. [Text deleted]

2.2.3.2 Y-12 Plant, Oak Mdge, Tennwsee

The ORR facility is located within the city
boundaries of Oak Ridge, approximately 19

1kilometers (km) or 12 miles (mi) west of fioxville,
Tennessee. ORR’SY-12 Plant is the primary location

I of several defense program missions including:
maintaining the capabilities to fabricate components
(primarily uranium and lithium) for nuclear weapons,
storing uranium and lithium parts, dismantling
nuclear weapon components returned from the
national stockpile, processing special nuclear
materials, and providing specird production support
to DOE design agencies and other Departmental
programs. A description of existing uranium
conversion and blending facilities at theY-12 Plant is
uresented below. Descriptions of the affected.
environment for various resources at ORR, including
Y-12, are provided in Section 3.3. -

The existing enriched uranium operations facilities at
the Y-12 Plant perform a variety of HEU processing
and manufacturing operations. A few of the
operations performed could be utilized to blend HEU
down to LEU utilizing DU, NU, or LEU blendstock.

I[Text deleted.]

Uranyl Nitrate Hexahydrate Blending. UNH
blending is performed in the Building
9212-Chemical Recovery Facility. The facility has
the capability to recover and puri~ uranium in very
dilute amounts from a wide variety of material
streams, The facility has the capability to convert
HEU materials to pure UNH and blend the pure UNH

.—— .—

to LEU in the form of UNH crystals. Processes
include incineration, nitric acid dissolution, primary
and secondary solvent extraction (purification),
evaporation, thermal denigration (oxide preparation),
hydrogen reduction of U03, hydrofluorination of
U02, ad reduction ‘ofUF+

If feed materials are pure, the blending process is
simplified. k that case, only dissolution and oxide
preparation are required to blend HEU with DU, NU,
or LEU. The ~ blending process consists of feed
size reduction, oxidation, nitric acid dissolution,
purification, UNH blending, and drying and
crystallizing to produce UNH crystals. Blending can
occur at a rate of 5.6 tiyr for UNH blending of
50-percent assay HEU to 4-percent assay LEU,
ope~ating21 shifts per week or 1.5 tiyr to 0.9~percent
assay LEU for waste disposd. This capacity could be
doubled if a second denigrator, which has been
purchased by Y-12 but not yet installed, is added to
the system.

Metal Blending. Molten metal blending is
performed in the Building 9212 E-Wing Casting
Facfiity.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 perform HEU
blending. The metal blending processes consist of
feed size reduction, batch preparation, melting, assay
blending, LEU metal casting, oxidation, and
packaging.

The HEU and blendstock metal pieces are melted and
cast to form the desired assay LEU metal product.
The blendstock pieces are batch-weighed and mixed
with HEU, applying the appropriate blend ratio, The
blend would be cast into 18.5-kilogram (kg)
(40.7-pound [lb]) LEU logs. Blending can occur at a
maximum rate of 3.1 tiyr for molten metal blending 1,
of 50-percent assay HEU to 0.9-percent assay LEU
with DU operating 21 shifts per week. Use of dl 12
vacuum induction furnaces with 75-percent
availability would double the capacity.

Since capabilities exist at Y-12 to perform HEU
blending operations, no additional facilities need to
be constructed. Y-12 facilities are currently not
operational and to improve conduct of operations,
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DOE must successfully complete an Operational

IReadiness Review prior to restart based on DOE O
425.1, Startup and Restart of Nuclear Facilities.

- Blending operations are expected to resume in 1997.

2,2,3.3 Savannah Nver Site, Aiken, South
Carolina

,

The Savannah River Site is approximately 32 km (20
mi) south of Aiken, South Carolina, and occupies
approximately 80,130 hectares (ha) (198,000 acres).
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 historical production cycle at SRS involved the
fabrication of metal fuel and target assemblies for
irradiation in the site reactors, followed by chemical
dissolution, separation, and conversion into solid
forms, The current mission is to store, treat, stabifize,
and dispose of waste materials; manage and dispose
of nuclear materials and facilities; restore the
environment and manage natural resources; develop
mission-supportive technology partnerships; and
support current and future national security and
nuclear materials requirements. Descriptions of the
affected environment for various resources at SRS
are provided in Section 3.4.

Except as noted below, SRS has the capability to
blend HEU to either 4-percent or 0.9-percent LEU.
The facilities for the UNH processes are located in
the F- and H-Canyons. The F-Canyon facility was
completed in 1954 with the primary mission being
the separation and recovery of Pu-239 and U-235
from irradiated fuel. The H-Canyon facility was
completed in 1955 and was originally designed for
the same missions as F-Canyon and utilizes the same
processes. H-Canyon’s mission was changed in 1959
to the processing of irradiated enriched uranium to
recover uranium with”U-235content of 1.1 percent to
93.5 percent.

Uranyl Nitrate Hexahydrate Blending. Blending
HEU to LEU as UNH could be accomplished in the

IF- andor H-Canyons at SRS. The canyons are large
facilities for chemical separation, with large portions
of the facilities shielded for remotely controlled
operations, Overhead cranes allow remote equipment

I
repairs, the installation of control systems, and other
activities associated with operations, The canyons are
equipped with dissolvers, centrifugal clarifiers, and
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solvent extraction ,systems. HEU would be prepared
and staged in either ,F- or H-Canyon and the
blendstock material (DU, NU, or LEU) would be
prepared and staged in either canyon but not
necessarily the same canyon as the HEUO

Blending HEU and LEU could be done in the
H-Area, using anew blending tank recently installed.
LEU solutions then could be transferred to F-Area
for solidification. [Text deleted,] Blending could
theoretically occur at a rate of 37 tiyr of HEU for
UNH blending of 50-percent assay HEU to 4-percent
assay LEU or 7.5 tiyr to 0.9-percent assay LEU (both
canyons, all dissolvers). Actual throughput would
likely be significantly lower since the ~U blending
would have to share the resources (facilities and
personnel) with other nuclear materirds stabilization
activities. The proportion of resources available to
the HEU blending, and the associated throughput,
would be determined by programmatic and budget
decisions made to coordinate all nuclear materials
stabilization activities,

me existing facility that could be used to solidify
blended down UNH solutions at SRS (the FA-Line)
is not designed to be critically safe for processing
solutions with enrichment levels higher than about 1
percent. Thus, SRS could perform UNH blending of
HEU to 0,9-percent LEU and subsequent
solidification, but it could not, at present, solidify
(crystallize andor oxidize) HEU that is blended to
:ommercird enrichment levels (4 to 5 percent). There
areabout 20 t of surplus HEU at SRS, (The quantities
Dfthe various forms of surplus HEU at SRS remain
classified,)While it is virtually dl off-spec materird,
including solutions and some irradiated fuel, most of
it is considered to be potentially suitable for
commercial use. (In connection with the Final
Environmental Impact Statement Interim
Management of Nuclear Materials [DO~IS-0220,
October 1995] and the associated ROD(s), the DOE
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, If carried out, that process
would result in the separation of the HEU, thus
making it available to the HEU disposition program,)

One or more of several options for providing for
solidification of UNH solutions at commercial
enrichment levels at SRS m~y be proposed in the
future, although none is being proposed by

.< ., : ..,. ., , ,.,,.,;- j.. -,,. , .,..’;,,.,. >.. .. .... . .. ,, .-;-.,
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DOE at this time. 12DOE could complete a partially
built Uranium Solidification Facility in the H-Area at
SRS, or build a new facility. Another possibility is
that a private, commercial entity, or another Federal
agency, would build such a facitity either within SRS
(on land leased from DOE) or nearby. Such a private
facility would need to be licensed by 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 facdity were
proposed and constructed, impacts would likely
include land disturbance and minor air emissions
from construction equipment. K construction of such
a facility were proposed, additionrd 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 4-5 percent enrichment)
could be transported to another facility (such as
Y-12, B&W, NFS, or a fuel fabricator) for
solidification.13Alternatively, all of the SRS material
could be blended to about 0.9-percent enrichment

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

13Theapproximately 20 t of HEU solutions at SRS could be
blended to approximately 617 t of 4-percent UNH solution,
The UNH solution could be transported from SRS using
NRC-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
packaging to one of several offsite facilities that could perform
the solidification of the material. The SRS site is in close
proximity to existing commercial fuel fabrication facilities in
both South Carolina and North Carolina that could perform the
solidification. The South Carotina facifity (97 km [61 mi]) from
SRS) is assumed as a representative solidification site for the
purpose of analysis only fit is not proposed at tils time). This
project (transportation for solidification of 617 t of LEU
solution) would require about 350 truckloads of 16,800 kg
(37,000 lb each) of UNH solution fincludes 1.8 t uranium per
truckload). The impact from nonradiological accidents would
be about 3.7x10-3 fatalities for the entire project. The risk from
radiological accidents is estimated to be 3.9x10-5 fataliti~s for
the entire project, The impacts from normal (accident-free)
transportation, inclu- ding handling and air pollution would be
about 1,9x10-2 fatalities. The combined impact for the total
campaign would be about 2.3x10-2 fatdhies. The location of
such offsite solidification and the extent of any transportation
may depend in part on future proposals concerning the off-spec
material at SRS andor construction of a UNH solidification
facility. Additional NEPA review would be conducted, as
appropriate.

.. .

and solidified at SRS. (This was the alternative
considered in the Interim Management of Nuclear
Materials EIS.)

[Text deleted.]

Other minor facifity upgrades, such as loading dock
modifications for F- andor H-Canyons to facilitate
the transfer of UNH solutions, would rdsobe rgguired

I to provide blending of HEU to LEU as UNH.’4

2.2.3.4 Babcock &Wilcox Site, LWchburg,
Virginia ,

The B&W facility is located 8 km (5 mi) east of
Lynchburg, Virginia. The facility is situated on
approximately 212 ha (524 acres). B&W is an
operating company of McDermott he., a subsidiary
of McDermott btemationrd, kc. Three facilities are
located at the B&W Lynchburg site: Naval Nuclear
Fuel Division (NNFD); Lynchburg Technology
Center, which includes the Research and
Development Division; and the Commercial Nuclear

I Fuel Plant. 15 A description of existing uranium
conversion and blending operations at B&W is
presented below. Descriptions of the affected
environment for various resources at B&W are
provided in Section 3.5.

The current primary mission of B&W m is the
fiel fabrication and purification of HEU and scrap
uranium and the removrd and recovery of materials
generated in manufacturing waste streams to prevent
environmental degradation. The capacity of B&W
for recovery and purification is about 24 tiyr of HEU.
These operations occur in the NNFD complex
buildings Bays 12A, 13A, and 14A. Other operations
in the NNFD complex include the conversion of
HEU into a classified product used in the fabrication
of naval nuclear fuel. B&W also is involved in
research and development of improved
manufacturing techniques and operates several

14Aspart of ongoing activities to upgrade the Safety
AuthorizationBasisforthenuclearfacilhiesat SRS, DOE is
further evaluating the stnrctuti integrity and seismic response
of the canyon facilities. These analyses are expected to be
completed in July 1996.

15TheCommercial Nuclear Fuel Plant was previously a B&W
facility but is now owned and operated by the B&W Fuel
Company, a conglomerate of French companies that includes
Framatome.
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laboratories. These operations occur primarily in the
Lynchburg Technology Center facility. This facility

I is northwest of NNFD and would not be used for
operations involved in the HEU EIS.

The NNFD Facility is one of only two commercird
facilities in the United States capable of providing
HEU processing services. The facility is operated
under License SNM-42, Docket Number 70-27,
granted by NRC. The license includes both the
recovery and the blending of HEU. Current processes
are for uranium in a UNH form. Recovery and
blending operations have been performed for several
years at B&W. The most recent NEPA document

1addressing its operations is the Supplemental
Environmental Assessment for Renewal of Special
Nuclear Material License SNM-42, U.S. NRC, dated

I June 1995. The resultant FONSI indicated that these.
operations were within the scope of the license.

The B&W NNFD Facili~ is licensed to possess up to
60,000 kg (132,000 lb) of U-235 in any required
chemical or physical form (except ~6) and at any
enrichment. The total quantities of the HEU and
uranium oxide blendstock required for the proposed
action may exceed these limits for the alternatives in
this EIS. Therefore, it might be necess~ 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
any NRC license conditions.

Because the capabilities already exist at B&W for
recovery and blending of HEU, no construction of
additional buildings is required. Modifications to the
buildings may be needed, which could include the
purchase of additional equipment. The B&W facility
could effectively begin processing HEU
immediately. B&W already meets security
requirements, since the processing of similar material
has occurred in the past. No new equipment would b?
needed to meet current security requirements.

The facility has a complete environment, safety, and
health program that includes all relevant areas (for
example, radiation safety, industrid safe~, industrial
hygiene, and environmental engineering) as required
by NRC. A criticality analysis has been performed
for all areas where uranium would be located to
establish mass criticality safety limits. Uranium
metal dissolution in acid would be conducted in fume
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hoods, since there would be no particulate matter
initirdly. Uranium oxide dissolution in acid would be
conducted in gloveboxes since particulate matter
could exist. Machining and grinding operations
would be conducted in a separate glovebox, if
grinding or crushing of the material is necessary. The
gloveboxes would be under negative pressure at all
times to ensure that material is not released into the
worker area. The separation of metrds and oxides is
already conducted for all uranium operations. The
processing of the HEU would be based on dissolution
with a centrifuge operation to remove wet,
undissolved material. The uranium solution then
would go through a tertiary solvent extraction to
remove over 99 percent of the uranium. B&W has air
pollution control systems and liquid effluent
treatment systems in place that would ensure that the
facility is in compliance with applicable NRC (10
CFR 20) and Virginia Department of Environmental
Quality regulations. The facility can address any
permit modifications with the existing air pollution
control system and liquid effluent treatment systems.

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

The NFS facility is located in the city of Erwin,
Tennessee. The facility is situated on approximately
25.5 ha (63 acres). A description of existing uranium
conversion and blending operations at NFS is
presented below. Descriptions of the affected
environment for various resources at NFS are
provided in Section 3.6.

The primary mission of NFS has been to convert
HEU into a classified product used in the naval
nuclear fuel program. This operation occurred in the
300-complex area. NFS was also involved in
research on and development of improved
manufacturing techniques, recovery and purification
of scrap uranium, and removal and recovery of
materials generated in manufacturing waste streams
to prevent environmental degradation. The capacity ,
of NFS for recove~ and purification is about 10 t of
HEU at 93-percent assay of U-235 per year. The
recovery and purification operations occur in the
300-complex area.

The NFS Facility is one of only two commercial
facilities in the United States capable of providing
HEU processing services. The facility is operated

——-— .-— —-- — ..- —— ..- — ---- ---
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under License SNM-124, Docket Number 70-143,
granted by NRC. The license includes both the
recovery and the blending of HEU. Blending
operations currently are for uranium in a W form.
Recovery and blending operations have been
performed for several years at NFS. The most recent
NEPA document addressing its operations is the
Environmental Assessment for Renewal of Special
Nuclear Material License SNM-124, U.S. NRC,
dated August 1991, The resultant FONSI indicated
that these operations were within the license basis.
On May 7, 1993, NRC issued Amendment No. 3 to
SF~M.1 24, which authorizes NFS to perform

downblending of HEU. This amendment was based
on the analysis in the Safety Evaluation Report,
Docket Number 70-143. Upon reviewing the report,
NRC determined that there would not be a significant
impact to health, safety, or the environment and that
because the provisions of 10 CFR 51.22(c)(11) had
been met, neither an EA nor an EIS was necess~ for
the amendment.

The NFS facility is ficensed to possess up to 7,000 kg

I(15,400 lb) of U-235 in any required chemical or
physical form and at any enrichment. The total
quantities of the HEU and uranium oxide blendstock

I

under 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 onsite would not exceed any
NRC requirements.

Because the capabilities exist already at NFS for
performing the recovery and blending of HEU, no
additional buildings need to be constructed.
Modifications to the buildings maybe needed, which
may include the purchase of additional equipment.
The NFS facility could cost effectively begin
processing the material within one year. In addition,
NFS already meets security requirements, since the
processing of similar material has occurred in the
past. No new equipment would be needed to meet

] current security requirements.

The facility has a complete environment, safety, and
health program that includes all relevant areas (for
example, radiation safety, industrial safety, industrial
hygiene, environmental monitoring) as required by
NRC. A criticality analysis has been performed for
all areas where uranium would be located to establish

mass criticality safety limits. Uranium metal and
uranium oxide dissolution in nitric :acid would be
conducted in fume hoods. The fume hoods have a
dual layer of air flow to reduce exposure to the
workers. Hydrofluoric acid would be used to enhance
dissolution. Uranium oxide production would be
conducted in gloveboxes since particulate matter
could exist. The gloveboxes would be under negative
pressure at all times to ensure that material is not
released into the worker area. NFS has air pollution
control systems and liquid effluent treatment systems
in place that allow the facility to comply with permit
requirements, and potentird permit modifications, for
uranium and other hazardous pollutants in
accordance with 10 CFR 20 and State of Tennessee
Rule 1200-3-11.03.

2.3 POLLUTION P~WNTION

The Pollution Prevention Act of 1990 established a
national policy that, whenever feasible, pollution
should be prevented or reduced at the source. Under
this Act, pollution that cannot be prevented should be
recycled and disposal or other releases into the
environment should be employed only as a last resort.
It also requires that these pollution prevention
activities should be conducted in an environmentally
safe manner. Ex~cutive Order 12856, dated August 3,
1993, and DOE Order 5400.1 implement the
provisions of the Pollution Prevention Act of 1990.

Pollution prevention is designed to keep pollutants
from being released to the environment. These
preventive measures include source reduction,
recycling, treatment, and dlsposrd. The emphasis is
on source reduction and recycling to prevent the
creation of wastes (that is, waste minimization).
Source reduction and waste minimization techniques
include good operating practices, technology
modifications, input matkrial changes, and product
changes. Use and reuse plus reclamation are onsite
and offsite recycfing techniques.

Highly enriched uranium blending would incorporate
waste minimization and pollution prevention.
Segregation of activities that generate radioactive and
hazardous wastes would be employed, where
possible, to avoid the generation of mixed wastes.
Where applicable, treatment to separate radioactive
and nonradioactive components would be performed
to rduce the volume of mixed wastes and provide for
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cost-effective disposal or recycling. To facilitate
waste minimization, where possible, nonhazardous
materials would be substituted for those materials
that contribute to the generation of hazardous or
mixed waste. Materid from the waste streams would
be treated to facilitate disposal as nonhazardous
wastes, where possible. . .

2.4 COMPAWSON OF
ALTE~AT~S . “ “

A comparison of the site-specific environmental
I impacts of the surplus ~U disposition rdtematives

is presented in this section. The combined impacts of
each alternative for the disposition of the 200 t of
surplus HEU inventory, which may involve multiple
technologies, sites, and end products, are
summarized. The annurd operational impacts of each

I of the blending technologies for various resources at
the candidate sites are fully described in Sections 4.3
and 4.4.

For each alternative analyzed other than the No
Action Alternative, there are two potential processes
for blending to commercial fuel (~H and UF6) and
two potential processes for blending to waste (UNH
and metal). The impacts and, in the case of blending
to waste, the processing rate of the respective
processes differ. In other words, the magnitude of
expected impacts and the time required to complete
disposition actions depend on the process selected.

Material could be blended to waste at the two DOE

I
sites using UNH blending, however, at ORR both
UNH and meti blending could be used for blendin~
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

Iat a site (that is, blending to waste at DOE’s ORR
[Y-12 Plant]) site and blending to commercial fiel
feed at the commercial sites), the value given for each
resource area is based on whichever process produces
the greatest impact,

I For blending to waste at Y-12, the UNH process
would produce the greatest impact in all resource

I areas except three. The metrd process would produce
the greatest impacts for liquid LLW generated, solid

I LLW generated, and solid LLW after treatment.
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Therefore, the analyses below conservatively use the

Imetrd impacts for these three resource areas and the
UNH impacts for all other resource areas at Y-12.

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

I

and the ~6 impacts for all other resource areas at
Y-12.

The results indicate that all four sites have the
capacity to process material with minimrd impacts to
workers, the public, or the environment. 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 capacity to
accommodate the increases since neither site is
currently operating at full capacity. The NFS site
would require a ltige increase in water usage (166

I

percent) and fuel requirements (933 percent), [Text
deleted.] Because the quantity of water and fuel used
in the past for similar operations was rdsoused for the
proposed action and in the analyses in this EIS, it is
anticipated that the increase in these requirements
can easily be accommodated at NFS. The alternatives
as described are not intended to represent exclusive
choices among which DOE (or other
decisionmakers) must choose, but rather to provide a
range of reasonable alternatives.

A comparison of the incremental environmental
impacts of the HEU disposition alternatives is
summarized in Tables 2.+1 and 2,&2, Table 2,41
compares the total campaign and maximum
incremental impacts for each resource and alternative
at each of the four alternative blending sites, Table
2.4-2 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,

—- ---- .~— -- ! -.— ~.....-—
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Incrementedimpacts shown in Tables 2.*1 and 2.42
are based on the maximum impact for each resource
at each site (that is, the maximum el=tricity needed
for either ~H or ~6 blending to fuel or ~ or
metal blending to waste) using 10 tiyr processing rate
for commercial blending and 2.1 or 3.1 t/yr
processing rate for blending to waste. These
processing rates were also used to determine the
duration of commercial blending for each dtemative.
If two sites were used for commercial blending a total
of 20 t would be blended annually (10 tiyr at each site)
and would take 4 years to blend 80 t of HEU, whereas,
in the case of 4 sites, a total of 40 tiyr would be
blended continuing over a period of 2 years to blend
80 t, However, as shown in Table 2.1.2-1, DOE
expects to make only 8 t of surplus HEU available for

. ...,.

commercird use annually due to materird availability,
market conditions, and legislative requirements
which would reduce the annual processing rate for
each site when multiple sites are used. Therefore,
because total campaign impacts presented in Table
2.&l use incremental impacts estimated for each
resource using the processing rates analyzed in this
EIS, they represent upper bound total campaign
impacts. E surplus HEU is made available at less than
the combmed capacity of blending sites, it would take
more time to blend the surplus inventory to
commercial fuel. In such a case, total campaign
impacts are anticipated to be roughly the same, but
would be realized at lower rates over a longer period
of time. ‘
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T&le 2.41. Summ~ Comparison of Maximum Incremental Impacts for Each Afiernative
and Catitie Site

Alternative 1: No Action - _ ~
Site Infrastructure Basefine Charactehtics (No Action)

I

I

I

Site Y-12 SRS B&W Ws
Elmtricitymyr) 420,500 659,000 64,700. 21,800
Elwtric peakloadme) 62 130 14.3 3.5
DieseUoil(Uyr) o 28,400,000 470,000 36,000
Natud gas (m3/yr) 66,000,000 0 2850,000 12,900
Cod (dyr) 2,940 210,000 0 0
Steamgeneration C*) 99,000 85,400 1,460 6,260

Waterusage(Vyr) 7,530,000,000 153,687,000,000 195,000,000 57,000,000
Not@ m=megawatt how. ~-megawatt electri~ l=lit-, m3=cubic meter.

Source Derived horn tables in Section 4.2. ,,

EstimatedAmbient Concentrations of C&e& Polhtin& From Existing Sources ~
at Each tintie Stie Boun&~ (No Action)

MostStrtigent
Averaging Regulationsor

Time Guidetinw Y-12 SRS B&W ~S

Lead (Pb)

Nitrogen dioxide @02)

Particulate matier @MIO)

Sulfurdioxide(SO~

Mandated by South Carolina,
Tennwsee,and Virginia

I

Toti suspendedparticulate flSP)

GaSmUS fluorides(asw

I

I

1hour
CalendarQuarter

Annual ~
Annual

24 hours
Annual

24 hours
3 hours

Annurd
24 hours
1monti

40;OOO*
1.5a

100a
5oa

150a
80a

365a
l,300a

60C
150=

0.8C
1week 1.6C

24 hours 2.9C
12hours 307C
8 hours 250C

5 22
11 171
0.05 0:0004
3 5.7
1 3
2 50.6 I
2 14.5~

32 196
80 823

Id 12.6
2 47d’e
0.2 0,09

4
13.1

b

3,5
0.02
0.16
0,34
2.28,

11,8

‘;0.03
0.22
b, d

0.3 0.39 b’d
<0.6 1.04 $:
c0,6 1,99 ‘

2,52
b

0.62
0.03
0,21
0.02
0.15
0,35

o,03d
0,21
0,02

<0606
0,06
0.1
0.11

a Federal smndard.

b No emissions from pmwsses used at the site.

c StsB standard or guidefi~e.

d No State standard.

e Based on maximum measured SRS ambient monitoring data for 1985,

[Text deleted,]

Nom: Ozone, m a criteria pollumn4 is not directiy emitted or monitored by the candidate sites. PoUutant concentrations shown for
Y-12 ioclude other ORR operations; m3=cubic me~r.

Source: Derived fmm tables in Section 4.2.
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Descriptionof theProposed
Action and Alte~atives .

T&le 2.41. Summa~ Comparison of Muimum Incremental Impacts for Each Atiernative
and CandWe Site-Continued

Socioeconomic Parameters Baseline Characteristics (No Action)

Site ORR SRS B&W Ws

Employment 15,273 19,208 1,846 325

Payroll(miWlon$) 523 1,149 80 13.2

Re@onalEmnotic Area
Employment

1995 462,900 243,800 321,400 253,800
2000 488,700 259,400 334,700 265,500

Unemployment(%)
1994 4.9 6.7 4.9 5.9

Per capitaincome
1995($) 18,200 17,800 18,000 16,800

17,5942000($) 19,214 18,930 18,788

Re@onof Muence
Popuktion

1995 519,300 477,600 219,900 322,600
2000 548,200 508,300 229,000 337,600

Housingunits
1995 222,000 189,400 90,500 135,700
2000 234,400 201,600 94,300 141,900

next deleted.]

* Toti payrollfor1992isbasedon 1990 employeewag:and1992toti numberofemployew(SRS1995a4).
Source:Derivedfrom tablea in Smtion 4.2.

Potetil Radwhgical Impacts to Workers ad the ~lic Resuting
From Noml Operations Baseline Ctiacteristics (No Action)

Receptor ORR SRS B&W Ms

Naturalbackgroundmdmtiondose (~e~p) 295 298 329 340

Averageworker(mredy) 4 17.9 10 50

Fati mwr risk for20 years 3.2x10s 1.4X104 8.0x10-S 4.OX1O4

Mtium workerexposure(mredyr) 2,000 3,000 3,300 470a

MWly exposedmemberof pubfic(medp) 2b 0.32 5.OX1O-2 3.3X1O-2

Fati a~r risk for20 years 2.0X10-S 3,2x10-6 5*OX10-7 3.3X10-7

ToM workerdose (person-redyr) 68 216 18 . 16.3

Numberof fati awrs for20 years 0.54 1.7 0.14 0.13

Toti popuhtion dose (person-redw) 28 21.5 0.35 0.2

Numberof fad mcers for20 Y- 0.28 0.22 3.5X10-3 2.0X10-3

* Representativeofone-hti year.
b RePe~en~tive of & ~d fiquid media only a additiond 1 mred~ may be inc~~ due to ~ect ‘xPOsWe.

NOW mrem=titiern, rem-entgen quivdent man.

Sourm: Derived tim kbles in S=tion 4.2.
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Disposition of Surplus Highly .
Enriched Uranium Final EIS

T&le 2.41. SumwW Comparison of Minimum Inckementil Impactijor Each Afiernative
and Cati~e Site-Continued

Potetil Hardom Chemical Impac@ to Workem ad the ~lti Resuting
From Normal Operatiom Baseline Ckracteristics (No Action)

Receptor ORR SRS B&W NFS
MaximallyExposed hdividual

H-d indexb 3.95X1O-2 5.16x10-3 1.15X1O-5 9.55X102
Cancerriskc o 1.3IX1O-7 1.68X108 o

Onsite Worker
H~d indexd 0.154 1.16 4007X103 7.57X103
Cancernske o 1.94X1O-4 3.94X1O-5 o

a bclud= 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 H-d index=sum of individud h=ard quotients (noncancer adverse hedti effects) for maximrdly exposed individud.

c Ltietime cancer nsk=(emissions concentrations) x (0.286 [converts mncentrations to doses]) x (slope factor).

d H-d index=sum of indlvidurdh=ard quotients (noncancer adverse heakh effects) for workers,

e Lifetime cancer risk=(emissions for 8-br.) x (0,286 [anverts concentrations to doses]) x (0.237 [fraction of year exposed]) x
(0.571 [fraction of Metime working]) x (slope factor).

SOUW: Derived from tables in S~tion 4.2.

Bmeline Charmteristics forAnnual Wrote Generated (No Action) 1

Waste Category ORR SRS B&~ 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
Sofid(m3) 960 18 14 cl

Hazardous
Liquid (m3) 32,640 Includd in sotid 55,115 cl
Solid (m3) 1,434 74 0 <1

Notiazardous
Liquid(m3) 1,743,000 700,000 576,160 56,700
Sofid(m3) 52,730 6,670 1,700 2,300

.
No@ m’=cubic me~r

Sourc@ Derived fim tables in Section 4.2,
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Description of the Proposed
Action and Alternatives

T&le 2.41. Summa~ Compation of Minimum Incremetial Impacts for Each Afiernative
and Candtie Site—Coti.nued

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

Totil Campaigna Sk Infrastructure Incremental Impacts Using All Four Sales(200 t to w~te) ~

Characteristic Y-12 SRS B&W Ms Total
Electricitym) 119,000 119,000 119,000 119,000 476,000

DieseVoilO) 1,352,000 Z024,000 8,004,000 8,004,000 19,384,000

Naturalgas (m3) 471,000 Ob 471,000 471,000 1,413,000

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

steam @g) 207,000 207,000 207,000 207,000 828,000
a Totalcampaignrefersto the time requiredtocompleteblendingd~positionactions evaluated forMternatives 2 through 5. hnual

values are presented in Swtion 2.2.2.

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

c Fuel oti is mnsidered the primary fuel at B&W and NFS: therefore, blending fatity cod requirements have b~n converted to a
fuel o~ energy equivdenL Fuel oil energy content is asfnmed to be 40,128 BTUsfl, and the mal energy content is assumed to be
30.9 miuon BTUtiL

Note: BTU=British thermfl unit.

SourW Derived from tabl~ in Section 4.3.

Maimum Air Qwl@ Incremental Impacts UsingAU Four Sites (200 t to waste)

Most Stringent
Averaging Regulation or

Time Guide~ies Y-12 SRS B&W ~S
Pollutant Wm3) wm~ @@m3 wm3) Wm3)

Carbonmonoxide(CO) 8 hours lo,oooa 11.5 0.07 5.22
1hour

Lead (Pb) CalendarQuarter
NitrogendioxideNOd Annual

Particulate matter (PM1o) Annurd
24 hours

Sulfurdioxide(S~J Armurd
24 hours
3 hours

Mandated by South Carolin%
Tennesseq and Virginia
ToW suspendedparticubtes (TSP) Annual

24 hours
Gaseousfluorides(asW 1month

1week
24 hours
12hours

40,000a
1.5a

100a
5oa

150a
80a

365a
l,300a

53
b

1.33
0.03
0.37
2.46

29.3
161

6.74d
80.16

b
b

F
b
b
b

60C
150C

0.8C
1.6C
2.9C
3.7C

8 hours 250C

0.14
b

0.01
<0.01
<0.01

0.02
0.32
0.71

0.05
o.88d

b
b
b
b

b, d

16.96
b

0.1
0.02
0.16
0.27
1.82
9.41

0.02
0.16

b, d
b, d
b, d
b, d
b, d

0.6
0.77
b

0.02,
Cool

0.02
0.04
0.27
0,64

<0.old
0,02

b
b
b
b
b

* Federat standard.

b No emissions from UNH and metrd blending promss.

c State standard or guide~ie.

d No State standard.

Note Ozone, as a criteria poflutan~ is not dx~tiy emit~d or monitored by the candidate sites. Po~utant concentrations shown for
Y-12 include other ORR operations.

Sourcw Derived from tables in Section 4.3. 241
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Disposition of Surplus Highly
Enriched Uranium Final EIS

T&le 2.&l. Summry Comparison of Minimum Incremental Impacts for Each Afiernative
and Cand~ Stie-Continued

Total Campaign Wtier Resources Incremental Impacti UsingAll Four Sites (200 t to waste)

Resource Y-12 SRS B&W NFS Total
Water (miUion 1) 452 452 452 ‘ 452 1,808

Wastewater (rnifion l)a 446 446 446 446 1,784

a Includes sanitary and ttonhuardous, nonradioactive (other) tiquid dscharges after treatient.

Source: Derived from tables in Section 4.3.

Mu’mum Socioeconomti Incremental Impacts Using All Four Sites (200 t to waste)

Characteristic Y-12 SRS B&W NFs
Direet employment 125 125 125 125
Ind~ect employment 319 245 283 251

Totrd jobs ’444 370 408 376

Unemploymentratechange(percent) 4.09 -0.14 -0.12 -0.14
SourceDerivedfrom tables in Section 43.

Totil Campaign Normal Operti.ons Rtiiolo&al Exposure Incremental Impacts Using All Four Sites
(200 t to wrote)

Receptor Y-12 SRS B&W NFs Total
hvolved Workers

Toti dose to involvedworkforeea 269 269 269 269 1.076
(person-rem)

Risk (mmr fatrditiesper campaign) 0.108 0.108 0.108 0.108 0.43
Maximlly Exposed hdividual @ubtic)

Dose to rnaxh~y exposti individd 0.928 5.95X1O-2 4.52x10-2 3.33 ~ NAb
memberof tie public (mem)

Risk (wwr fatilty per -paign) 4.64X1O-7 2.98x10-8 2.26x10-8 1.67x106 NAb (

Population Within 80 h I

Doseto populationwitbii 80km= 3.81 3.81 0.405 28.6 36,6
(person-rem) I

Risk (w&r fatiities percampaign) 1.91X1O-3 1.91X1O-3 2.03x10-4 1.43X102 1,83x102 I
a The involved workforce k lM for ~ blendkg and 72 for meti blending. I

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

c Thepoptiation within 80 km (50 rni) in the year 2010 is 1,040,M0 forY–lz 710,000 for SRS; 730,M0 forB&W, and 1,260,000
for NFS.

Nok NA=not applicable.

Sour= Derived from tablm in Swtion 4.3.
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Description of the Proposed
Action and Alternatives

T&le 2.41. Summ~ Comparison of Mu-mum Incremetil Impacts for Each Afier~.ve
and Candidate Stie<ontinued

Minimum Faci~AccZenti Incremental Impac& Using All Four Sties (200 t to waste)a

I
I

I
I

1
I

I

1
1
I

I
I
1

I

I

1—-——-—

Receptor Y-12 SRS B&W MS
Cmpaign accidentfrquencyb 2.4x10-3 2.4x10-3 2.4x10-3 2.4x10-3
NoninvolvedWorkersc

Latentwmr fatities per xeident 0.4 8.7x10-2 0.94 8.4x10-2
Risk (a&r fatikies per -paign) 9.4X1O+ 2.1X104 2.2X1O-3 2.OX1O-4

Maximlly Exposed kdividual @ubhc)
Laknt mmr fatity per a~ident 5.OX1O4 3.1X1O-6 5.7X104 1.3X1O-4
Risk (mmr fatiky per apaign) 1.2X1O-6 7.3X1O-9 1.4X1O-6 3.OX1O-7

Population Within 80 hd
Latentmeer fatities per aeeident 6.9x10-2 1.6x10-2 4!OX1O-2 5.8x10-2
Risk (mmr fatilties percmpaign) 1.6x10q 3.8x10-5 9.5X1O-5 1.4X104

a The risk values for thii dtemative are based on the most conservative combination of the options witiln the dtemative (that k,
blending 50 t HEU to 0.9-percent LEU as UNH waste at each site).

b Values shown represent probabtity for the tie of eampsign and are calculated by multiplying annual frequency (104) by the total
number of years of operation.

c Tbe noninvolved workers are workers on site but not associated with operations of tie blending md anversion facilities.
bvolved workers, those that are near an accident would Mely be exposed to,lethd doses of radiation, if such an accident were
m occur.

d Tbepopulation witiln 80 km (50mi) in the yw2010 is 1.040,000 forY–lZ 710,000 for SRS; 730,000 for B&W, and 1,260,000
for NFS.

SourW Derived from tablw in Swtion 4.3. ,’

Mwimum Chemical E~osure Incremental Impacts UsingA~ Four Sites (200 t to waste)

Receptor Y-12 SRS B&W Ws
MaxitnallyExposed kdividual &ubtic)

H-d indexa 1.92X1O-3 2.13x104 6.90x10”6 1.O1X1O-2
Cancerriskb 2.66x10-15 2.30x10-*6 7.43X1O-I* 1.08x10-’4

Onsite Worker
Hmd indexc 6.30x10-3 5.65x10-3 2.34x10-3 3.21x10-3
Cancerriskd 8.18X1O-14 7.35X1O-*4 3.06x10-14 4.19X1O-’4

[Textdeleted.]

a Hamd index=sum of individud h=ard quotients (noncaocer adverse health eff~ts) for maximally expsed individual.

b Ltiedme cancer nsk=(emissions concentrations) x (0.286 [converts concentrations to doses]) x (slope factor).

c Haxard index=sum of indlvidud b=ard quotients (noncancer adverse health effects) for workers.

d Liietime mncer risk=(ernissions for 8-hr) x (0.286 [convem mnuntrations to doses]) x (0.=7 [tiaction of year exposed]) x
(0.571[fraction of ~ietirne worting]) x (slope factor).

SourW Derived from tabl~ in Section 4.3.
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Disposition oj $urplus Highly
Enriched Uranium Final EIS

Table2.41. Summa~ Comparison of Minimum Incremental Impa~s for Each Afiernative
and Canditie Site-Continued

TotalCampaignW~te Gener&”onIncremental Impacts UsingAll Four Sties (200t to waste)

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

I Liquid(m3) ~ I 4,510 452 452 452 5,866

I Solid(m3) 8,780, 1?640 1,640 1,640 13,700
Mixed Low-Level

Liquid (m3) 167 167 167 167 668

Solid (m3) o 0 0 0 0

I

1

I

Hazardous
Liquid (m3) 262 262 262 262 1,048

Sotid (m3) o 0 0 0 0

Nofiazardous (Sanitary)

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

Notiazardous (Other)

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

Solid (m3) o 0 0 0 0

Solid Low-Level (m~b 5,810 881 881 881 8,453

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

~ Waste volumes are based on the blending proc=s which pmduws the highest volume for each category.

b Process waste after trwtmenL

c End product waste as a result of blending. Includes irradiated fuel that is currentiy in the surplus HEU inventow (quantity is
classified), which potentia~y muld be d~posed of as Mgh-level waste. ,

Sour@ Defived from tables in Section 4.3.

TotalCampaignfiawpotiation Risk Incremental Impacts UsingAUFour Sites (200t to waste)

Receptor Y-12 SRS B&W NFS TotiI
Accident-FreeOperations

Fatilties to thepublicfromradlologid effects 0.13 0.15 015 0.14 0.58
Fatities to tie crewfromradiologid effects 0.11 0.11 0.11 0.11 ‘ 0.44
Fatities to the public from nonrtilologicd effects 1.l~lo”2 1.5X1O-2 1.7X1U2 I.2X10-2 5.5X102

Accidents

Fatities to the public from radiologicrd effects= 4.3x10-3 4.8x10-3 5.0x10-3 4.8x10-3 1.88x102

Fatrdities to tie public from noaradiologicd effmts 0.4 0.48 0.5 0.45 1.83

Fatities to the crew from nonradiologicd effeew 0.11 0.14 0.14 0.12 ‘0.51

Total Fatalities 0.77 0.9 0.93 0.84 3.43

3 The transpormtion crew and the pubfic are mnsidered as one population for the purpses of radiological accidents.

Source: Derived from tables in Appendm G.
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Description of the Proposed
Action and Alternatives
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Wle 2.&l. Summ~ Comparison of Muimum Incremental Impacts for Each Ahe&”ve
and CandMe Site-Continued

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

Total Campaigna Site Infrastructure Increment Impacts Using All Four Sites
(50 t tofuel and 150 t to wrote)

Characterktic Y-12 SW B&W NFs Total
ElectricityW) 89,000 89,000 152,000 152,000 482,000
DieseVoil0) 1,017,000 1,522000 7,211,000 7,211,000 16,961,000
Naturalgas (m3) 354,000 Ob 406,000 406,000 1,166,000
cod (t) 6,480 6,480 Oc Oc 12,960
steam Kg) 155,400 155,400 177,100 177,100 665,000

* Totalcampaignreferstothetimerequiredtocompleteblendingdispositionactionsevaluatedfor~ternatives2 through 5, hnud
values are presented in Section 2.2.2.

b Natuti gas is not avtiable at SRS; therefore, tiquid pemleum gas (approtiately 504,~ 1)would be substituted for a nati
gas requirement of 354,000 m3e

c Fuel oti is msssider~d the prim~ fuel at B&W and ~S; therefore, blending fatity cod requirements have been converted to a
fuel ofi energy quivden~ Fuel OUenergy mntent is assumed to be 40,128 B~sfl, and the coal energy content is assumed to be
30,9 mi~on B~dL A cod requirement of 7,845 t equfi 6,040,0001 of fuel oH.

SourW Derived from tables in Section 4.3.

Minimum AU Qwl@ Incremental Impacts UsingAU Four Sties
(50 t to@el ati150 t to waste)

Most Stringent
Averaging Regulation or

Time Guidelines Y-12 SRS B&W NFS
Pollutant ~m3) Wm3) ~m3) @#m5 @~m~

Carbonmonoxide(CO) 8 hOW lo,oooa 11.5 0.07
1hour 40,000a 0.14

Lead(Pb) CalendarQuarter I 1,5* 53 b

Nitrogendioxide@OJ
Particula~matter(PMIO)

Sulfurdioxide(SOJ

Mandated by South Carolina,
Tennessee,and Vi@da
ToM suspendedpardctiates

(TSP)

hnud
hnud

24 hours
Annual

24 hours
3 hours

Annual
24 hours

100* 1.33 0.01
5oa 0,03 <0.01

150* 0.37 <0.01
80a 2.46 0.02

365a 29.3 0.32
l,300a 161 , 0.71

60C 6.74d 0.05
150C 80.16 !].88d

5.43 0.62
17.63 0.8
b b

0.14 0.03
0.03 <0.01
0.19 0.03
0.4 0.05
2.74 0.4

14.11 0,96

0.03 Co.old
0.19 \0.03
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Disposition of Surplus Highly
Enriched Uranium Final EIS

T&h 2.&l. Summ~ Comparison of Mwimum Incremental Impacts for Each Akerti”ve
and Cand~ Stie-Continued

Muimum Air Qwl@ Incremental Impacts UsingAU Four Site{
(50 t tofuel and 150 t to waste&Continued

Most Stringent
Averaging Regulation or

Tme Guidehnes Y-12 SRS B&W NFS
Pollutant Wms Wm3) ~m? $~e~~ Wrn?

Gaseousfluorides(as~ 1month 0.8C b b tram=
1week 1.6C b b ~aced, e ~we

24 hours 2,9C b b timed, e ~We

12hours 3.7c’ b b wed, e ~we

8 hours 250C b b,d ~ced, e ~~e

I a Federrd standard.

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

c State standard or guide~ne.

d No State stmdard.

e Hydrofluorination is anticipa~d to be a closed system with a scrrrbber filter exhaust system. ~erefore, emission of gaseous
fluorides is estimated to be a trace amounL

Nok Ozone, as a criteria pollutant, is not dKectiy ernitid or monitored by the candidate site. PoUutant concentrations shown for
Y-12 include other 0~ opemtions.

Source Derived from tables in Section 4.3.

TotalCampaignWtier ResourcesIncremental Impacts UsingAll Four Sites (50t tofiel and 150t to waste)

Rwource Y-12 SRS B&W NFs Total
Water(miWon1) 340 340 390 390 1,460
Wastewater(mi~on l)a 336 336 384 384 1,440

‘ hcludw sanitary and nonhazardous, nonrdloactive (other) fiquid discharges after treatment.

Source: Derived from tables in Section 4.3.

Maimum Socioeconomic Incremental Impacts Using All Four Sites (50 t tofiel and 150 t to waste)

Characteristic Y-12 SRS B&W NFs
Directemployment 125 125 126 126
Indirectemployment 319 245 285 253
Toti jobs 444 370 411 379
Unemploymentratechange(percent) -0.09 -0.14 -0.12 -0.14

Sourc@ Derivd from tables in Section 4.3.

,.
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Description of the Proposed
Action and Alternatives

T&le 2.41. Summa~ Compation of Minimum Incremental Impacts fo~ Each Atieti.ve
and CandWe Site-Continued

Total Campaign Normal Operations Rtiioh@al E~osure Incremental Impacts Using All Four Sites
(50 t tofuel ati150 t to waste)

ReceDtor Y-12 SRS B&W ms Totil I
hvolved Workers I

Toti dose to involvti workfor~a 202 202 238 238 880
(person-rem)

Risk (aur fatiities per campaign) 8.O8X1O-2 8.O8X1O-2 9.52X1 O-2 9.52X1 O-2 0.352

Maximlly Exposed hditidual Wubtic) I
Dose to whnrdly exposd individti 0.698 4.48x10-2 4.27x10-2 3.13 NAb

member of the pubfic (mrem)

Risk (eanmr fatil~ per -paign) “ 3.49X1O-’ 2.XX1O-8 2.14x10-8 1.57x10-S NAb

Population Within 80 b ‘

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

Risk (a&r fatrdities per ~paign) 1.43X1O-3 1.43X1O-3 1.92xlo~ 1.36x10-2 1.67x10-2

a The involved workforce is 125 for UNH blending, 126 for ~6 blending, and 72 for meti blentig,

b Tbe dose and the latent cancer fatity for the maxim~y exposed individud crmnotbe totied since they are based on maximum
exposure b an hdividud at each site using sit-specific information.

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

NOW NA=not applicable.

SourW: Derived from tables in Section 4.3.

Minimum Facil@ Accidenti Incremental Impacts Us{ngAll Four Sites (50 t tofuel and 150 to waste)a

Receptor Y-E ‘ SRS B&W Ms
Campaignwcident frquencyb 1.8x10-3 1.8x10”3 1.8x10-3 1.8xla3
Notinvolved Workersc

I Latentmmr fatities per accident 0.4 8.7x10-2 30 2,5.

I Risk (eanmrfa~lties per campaign) 7.1X1O-4 1.6x10q 9.2X1O-3 7.8x104
Maximlly Exposed hdividual @ubtic)

1 Latentwmr fatity per awident

1

- 5.OX1O4 3.1X1O-6 1.9X1O-2 3.OX1O3
Risk (eanmrfatiity per mpaign) 8.9x10-’ 5.5X1O-9 5.8x1U6 9.9X107

Population Withh 80 bd

I Latentwwr fatrditiesper wcident 6.9x10-2 1.6x102 1 1.4

1 Risk (mmr fatiities percampaign) 1.2X1O-4 2.9X1W5 3.2x104 4,6x10-4

a Theriskvaluesforthiialternative are based on the most conservative combination of the options witiln the rdternative (that is,
blending 25 t HEU to 4-percent LEU as UF6fuel and37.5 t HBU to 0.9-percent LEU as UNH wxte at B&W and NFS, 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 ~ie of campaign and are calculated by multiplying annuat frequency (104) by the toti
number of years of operation.

I c The noninvolved workers are workers on site but not associated with opemtioris of the blending and conversion facfities.
hvolved workers, those that are near an acciden~ would tikely be exposed to lethat doses of radiation, if such an accident were
to Occw.

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

SourW: Derived from tables in Section 4,3.



Disposition of Surplus Highly
Enriched Uranium Final EIS

T&le 2.41. Sum- Comparison of M&urn Incremental Impacts for Each AfierM”ve
and Candti Site-Continued

Muimum Chemical EWosure Incremental Impacts UsingAU Four Sties
(50 t tofiel and 150 t to waste)

Receptir Y-12 SRS B&W Ws
MaximallyExposed hditidual @ubUc)

H-d irtdexa 1.92X103 2.13x104 6.90x10-6 1,O1X1O2

Cmcer nskb 1.22X1O-15 1.36x10-16 4.39X1U*S 6.40x1015
Omite Worker

H-d tidexc 6,30x103 5.65x1V3 2.34x103 3,21x103

Cmcer fiskd 4.83x1014 4.34X1U14 1.81x1U14 2.48x1014
[Textdeleted.]

~ H-d hdex=sumofindlvidudh~ardquotients(noncanceradversehealtheffects)formaximrdlyexposedindividud.
b Lifetimecancernsk=(ernissionsconcentrations)x (0,286[convertsmncenkationstodoses])x (slopefactor).
c Hamrdindex=sumofindividudh~ardquotients(noncanceradversehealtheffects)forworkers.
d Liietimecancerrisk=(ernissionsfor8-hr)x (0.286[convertsmncentrrdionstodoses])x (0.237[fractionofyearexposed])x

(0.571 [frwtion of ~ietime working]) x (slope factor).

SourW Derived from tables in Section 4.3.

Total Campaign Waste Generation Incremental Impacts Using All Four Sties
(50 t tofiel ad 150 t to waste)

I
I
1
I

I
1
1

1

I

Waste Categorfl Y-12 Sw B&W MS Total1
Low-Level

Liquid(m3) 3,390
Sofid(m3) 6,600

Mxed Low-Level
Liquid(m3) 125
Sotid (m3) o

Hazardous
Liquid(m3) 197
Sofid(m3) o

No@azardous (Sadtary)
Liquid(m3) 322000
Sotid (m3) 14,700

Notiazardous (Other)
Liquid(m3) 13,700
Solid(m3) o

Solid Low-Level(m~b 4,370
SolidNofiazardous (m?b 10,6~
LEU Low=Level(m3)c 7,380

463
1,600

463
1,600

4,685
11,130

369
1,330

I
I

1,296
0

125
0

523
0

523
0

417
0

1,228
0

197
0

417
0

I

I

367,000
16,700

367,000
16,700

1,378,000
62,800

322,000
14,700

‘60,400
6

6,802
45,400

13,700
0

662
10,600

16,500
3

885
12,100

16,500
3

885
12,100

7,320 7,320 7,320 29,340

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

b Process waste after tieatiento

c End product waste as aresdt of blending, Includes irradiated fuel that is currentiy in the surplus inventory (quantity is classified),
which potentidy could be disposed of as Klgh-level waste.

Sourw: Derived from tables in Swtion 4.3.
I
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Description of the Proposed
Action and Alternatives

T&le 2.41. Summa~ Comparison of M~imum Incremental Impacts for Each Atierti”ve
and CandWe Stie-Co&”nued

I
I
I

Total Campaign Transportation Rhk Incremental Impacts UsingAll Four Sites
(50 t tofuel and 150 t to waste)

Receptor Y-12 SRS B&W mS Total
Accident-FreeOperations

Fatities to tie pubficborn radiologid effects 0.1 0.11 0.14 0.13 0.48
Fatities to tie crewfromradiologid effects 0.08 0.08 0.1 0.1 0.36
Fatities to tbepubficfromnonrtilologierdeffats 8.2x10-3 1.1X1O-2 1.6x10-2 1.1X1O-2 4.6x10-2

Accidents
Fatities to tbepublicfromradlologid effects= 3.2x10-3 3.6x10-3 4.7X1O-3 4.5X1O-3 1.6x10-2
Fatities to thepublicfromnonrtilologicrdeff~~ 0.3 0.36 0.46 0.42 1.54
Fatities to thecrewfromnotilologicd effws 0.09 0.1 0.13 0.12 0.43

Total Fatalities 0.58 0.67 0.85 0.78 2.89

a The traosportition crew and tie pubhc are mnsidered as one population for tie p~s= of rdlologicd atidenk.

Sour-: Derivd from bbles in Appendk G.
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Disposition of Surplus Highly
Enriched Uranium Final EIS

T&le 2.41. Sum- Compation of Mwimum Incremental Impacts for Each Afiernative
and CandWe Site-Continued

Alternative 4: Substantial Comercial Use
(65/35 WeWaste Ratio)

Variationa)~o DepartmentofEnergySites

Total Campaigna Sde Infrwtructure Incremental Impacts Using ~o Department of Energy Sites
(130 t tofiel and 70 t to wrote)

Characteristic Y-12 SRS Total

Electricitym) 109,000 109,000 218,000

[ DieseUoilO) 1,318,000 1,947,000 3,265,000

Naturalgas (m3) 441,000 Ob 441,000

cod (t) 8,410 8,410 16,820

I s- @g) 201,600 201,600 403,200

a Total campaign refms to the drnerqukedto complete blending &sposition actions evaluated forMtematives 2 through5. Annuat
values are pr~ented in Swtion 2.2.2.

b Natural gas is not avdable at SRS; therefore, hquid petroleum gas (approfiately 628,000 1)would be substituted for a natural
gas requirement of 441,000 m3.

SourW Derivd from tables in Swtion 4.3.

Minimum Air Qml@ Incremental Impacts Using tio Depa~ent of Energy Sties
(130 t tofiel and 70 t to waste)

Most Stringent
Averaging Regulation or

Time ‘ Guidetinw Y-12 SRS
Pollutint ~m3) . (v~m~ (u@m3)

Carbonmonoxide(CO)

had @b)
Nltiogendioxide@OJ
Particuktematter(PMIO)

SuKurdioxide(SOZ)

Mandated by South Carotina
and Tennessee
ToM suspendd pticulates ~SP)

8 hours
1 hour

CalendarQuarter
Annual
Annual

24 hours
Annual

~ hours
3 hours

Armud
24 hours

lo,oooa
40,000a

1.5a
100a
5oa

150a
80a

365a
l,300a

60C
150C
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11.5
53

b

1.33
0.03
0.37
2.46

29.3
161

6.74d
80.16

——.--—-

, 0.07
‘ 0.14

b

0.01
<0.01
<0.01

0.02
0,32
0.71

0,05
o.88~
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~Descriptionof theProposed
Action andAlternatives

T&h 2.41. Summa~ Compdon of Mm.murn Incremental Impacti for Each Afieti.ve
and CandWe Site<o~”nued

MaimumAir Quality Incremental Impacts Using No Department of Energy Sites
(130 t tofuel and 70 t to wastewontr”nued

Most Stringent
Averaging Regulation or

Time Guidehnw Y-12
Pollutant w? ~~m~ ~%?

GaSmUS fluorides(as~ 1month 0.8C b b

1week 1.6C b b

24 hoursl 2.9C b b

12hom 3.7C b b

8 hours 25W b b, d

I ‘ Feded standard.

b No ernissious from ~ and meti blending proc~ses.

c State standard or guidetie.

d No Sta@smndard,

Nom Omne, as a criteria po~utant, is not dwmtiy emitted or monitored by tbe candidate sit=. PoUutant mnmntrations shown for
Y-12 include other 0~ operations.

Sour= Derived from tsbl= in Seetion 4.3.

Totil W&r Resources Incremental Impmts Using Two Department of Energy Sites
(130 t tofiel and 70 t to waste)

R@oume Y-12 SRS Toti
I Water(mi~on 1) 441 441 :882
I Wastewater(~on l)a 433 433 866

a Includessani~ andnonbmxdous, nonradioactive(other)fiquiddlscbargesaftertreatrnenL
SourmDerived fromtabl= in Sation 4.3.

Minimum Socioeconomic Incremetil Impac& Using ~o Department of Energy Sites
(130 t tofuel and 70 t to wrote)

Characteristic Y-n SRS
Dirwt emplo~ent 125 125
Indirectemployment 319 245
Toti jobs “* 444 370
Unemploymentratechange(pereent) -0.09 -0.14

SourctiDerivedfromtablesinSwtion43.
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Dtiposition of Surplus Highly
Enriched Uranium Final EIS

T&le 2.41. Sumw~ Compation of Mw”mum Incremental Impacts for Each Afier&9ve
and Candidate Stie-Continued

Totil Campaign Noml Operations Rtiiologtial E~osure Incremental Impacts Using fio
Depa~eti of Energy Sites (130 t tofiel ad 70 t to wrote)

Receptor Y-12 SRS Total
hvolved Workers

ToWdoseto iuvolvd workforma(person-rem) 262 262 524
Risk (wwr fatities per campaign) ‘;’ 0.105 0.105 0.21

MaximallyExposed hdividual @ubfic)
Doseto maximallyexposedindividti 0.905 “ 5.80x10-2 ~Ab

memberof tie public(mrem)
Risk (mmr fatilty per apaign) 4.53X1O-7 2.9OX1O8 ~Ab

Population Within 80 km
Doseto populationwitii 80kmc(person-rem) 3.71 ;.71 7.42
Risk (m&r fatilties percampaign) 1.86X1O-3 1.86X1O-3 3.71X1O-3

3 The involved workforce is 125 for UNH bleudmg and 72 for meti blending.

b The dose and the latent cancer fatafity for the maximtiy expsed individud cannot be totated because they are basal on
maximum exposure to an,iudividud at each site using site-specific information.

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

NOW NA=not applicable.

SourW Derived from tables in Section’4.3.
,!

Minimum Facil@ Accidents Incre~entil Impacts Using ~o Departnrent of Energy Sites
(130 t tofiel and 70 to wwte)a

Receptor Y-12 SRS
Campaignaccidentfrquencyb 1.7X1O-3 1.7X103
NoninvolvedWorkersc

Latentmmr fatities per incident 0.4 8.7x102
Risk (mur fatiities percamptign) 7.5X1O-4 1.7X1O-4

MaximallyExposed hdividual @ubtic)
Latentmmr fatity peramident 5.OX1O-4 3.1X1O-6
Risk (m@r fatilty per apaign) 9.5X1O-’ 5.8x1U9

Population Within 80 bd
Latentmmr fatities per accident 6.9x10-2 1.6x102
Risk (mmr fatilties percampaign) 1.3X1O-4 3.1X105

~TheriskvaluesforWlsalternativearebasedonthemostconservativecombinationoftheoptionswitilnthedtemative(thatis,
blending65t HEUto4-percentasLEUasUNHfueland35t HEUto0.9-percentLEUasUNHwasteateachsite).

b Vrduesshown represent probabti~ for the ~ie of campaign and are calculated by multiplybg annurd frequency (104) by the total
number of years of operation.

c The noninvolved workers Me workers on site but not associated with operations of the blendfilg and conversion factities,
bvolved workers, those that are near an acciden~ would Wely be exposed to Iethd doses c.c. d;ation, ~ such an accident were

m occur.

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

Sour= Derived from tables in Section 4.3.
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Descriptionof theProposed
ActionandAlternatives

T&le 2.41. Summa~ Comparison of Maimum Incremental Impacts for Each Akernative
and Candidate Site-Continued

I
I
I
I

I
I
1

I

I

Muimum Chemical E~osure Incremental Impacti Using ~o Depa_ent of Energy Sites
(130 t tofiel and 70 t to waste)

Receptir Y-12 SRS
MaximallyExposed hditidual @ubUc)

Hazardindex’ 3.84x103 “ 4.26xlti4
Cmcer riskb 4.01X1U15 4.47X1O*6

Onsite Worker
H-d indexc 1.26x102 1.13X102
Cmcer riskd 1.60x1U13 _ 1.43X1013

[Textdeleted,] ‘

* Hamrd index=sum of indlvidud hasard quotients (noocancer adverse health effects) for maxim~iy exposed individual.

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

c Hamd index=sum of indlvidud hmsrd quotients (noncancer adverse health effects) for workers,

d Lietime cancer risk=(emissions for 8-hr) x (0.286 [converts mnmntrations to doses]) x (0.237 [fraction of year ekposed]) x

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

Source: Derivedfrom tables in Section 4.3.

Muimum Wrote Generadon Incremental Impats Using fio Department of Energy Sites
(130 t tofiel and 70 t to waste)

I Waste Categorya Y-12 SRS Total
Low=Level

I Liquid(m3) 3,310 460 3,770

I Solid (m3) 6,650 1,650 8,300
Mixed Low-Level

Liquid(m3) 416 416 832
Solid (m3) 0. 0 0

~zardous
Liquid(m3) 756 ’56 1,512
Sotid (m3) o 0 0

Nonhazardous (Satitary)
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
Sotid(m3) o 0 0

I Solid Low-Level(m~b 4,380 917 5,297
Solid Nonhamrdous (m3)b 13,700 13,700 27,400

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

0 Was&volumes we based on the blending process that produces the highest volume for each category.

b Process w~ste after tieatmenL

I cEnd product wasm as a result of blending. Includes HEU irradiated fuel that is currentiy in the surplus inventory (quantity is
identified), which potentitiy muld be disposed of as Klgh-level wrote.

SourW Derivedfrom tables in Section 4.3.
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Disposition of Surplus Highly : .
Enriched Uranium Final EIS ~ ,

T&le 2.&l. Sum~~ Comparison of Maimum Incremental Impacts for Each Afiernative
and CandWe Site-Continued

Total Campaign fiansp~tiation Rkk Incremental Impm& Using Two Department of Energy Sites
(130t tofiel and 70 t to wrote)

.,
tieceptoi’

,,,
Y-12 SRS Total

Accident-FreeOperations F
Fatities to thepubticfrom’radioldgid’effects “‘ 0.15 0.18 0.33
Fatities to thecrewfromradiologideffects 0.11 0.12 0.23
Fatities to thepubticfromnonradiologicrdeffects 1.4X1O-2 1.7X1O-2 3.lxlo~

Accidents
Fatities to thepubticfiornradiologid effectsa 5.2x10-3 5.8x10-3 1.IX1U2
Fatities to tie pubticfromnonradiologicrdeffects 0.48 0.56 1.04
Fatrditiesto the crewfromnonrtilologid effmts 0.14 0.16 d.3

Total Fatalities 0.9 1.04 1.94

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

SourW Derived from tabl& in A&~ndix G.
,,

Variationb) ~o CommercialSites

Total Campaign Site Infiasticture Incremental Impacts Using TWQCommercial Sites
(130 t tofiel and 70 t to waste)

Character@tic B&W Ws Total

Electricitym) 246,000 246,000 492,000
Di~eVoil0) # ! ~ “,8,713,000 8,713,000 17,426,000
Naturalgas (m3) 468,000 468,000 936,000

cord (t) Oa Oa o

s- @g) 201,600 201,600 403,200

a FuelOHisconsideredtheprim@fuelatB&WandNFS;therefore,blendingfacifitycodrequirementshavebeenconvertedtoa
fielofienergyquivrdentFuel”tilenergycontentisassumedtobe 40,128BTUsfl,arid the md energycontentisassumedtobe
30,9rni~onBTUti~Aced requirementof9,590t equak7,400,0001of tiel oti.

Source:Detived from ~bl= in S~tion 4.3.

Mmhum Air Qual@ Incremental Impacts Using ~o Commercial Sties
(130 t to~el and 70 t to wrote),’

Most Stringent
Averaging Regulation or

,,..t Tne Guidelines B&W ~S
Pollutant (@m3) (@m3) @#mY

Carbonmonoxide(CO)

had @b)
Nitrogendioxide@Oz)
Particulatematter(PMIO)

SuMurdioxide(SOZ) ‘

2-54

:-~ 8 hours
1hour

~endar Quarter
Annual
Arururd

24 hours
Annual

~ hou~
3 hours

lo,oooa
40,000a

l,5a
low
5P

150’
8P ‘

365a
l,300a

5.43 0.62
17.63 0.8,

b b

0.14 0.03
0,03 Co,ol
0.19 0.03
0,4 0,05
2.74 0,4

14:11 0,96
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Descriptionof theProposed
Action andAlternatives

T&le 2.41. SummaW Compa&on of Minimum Incremental Impactsfor Each ABer~”ve
and CandMe Site-Continued .

Matium Air Qual@ Incremental Impacts Using Two Commercial Sites
(130 t tofiel and 70 t to wastehContinued

Mist S@igent .: ‘
Averaging Regtdation or

Time GuideYies B&W ms
Pollutant Wm7 , Wm$ ‘‘ ~~m~

Mandated by Tennessee
and V1r@nia
ToM suspendti pardculatesWSP) hnud 60C 0.03 <Ooold

24 hours 150C 0.19 0.03
Gaseousfluorides(as~ 1month 1.2C ~Ced, e trame

1week 1.6C wed, e ~We

24 hours 2.9C ~aCed, e Wwe
12hours 3.7C wed, e ~We

8 hours 250C ~=ed, e trame

a Feded standard

b No emissions from UF6 aod UNH blending prowsses.

c State standard or guidetie.

d No State standard.

e Hydrofluorination is anticipate to be closed with smbber filter efiaust system. ~erefore, emission of gaseous fluorides is
estimated to be a traw amount

NOW Omne, as a criteria pflutant, is not duecfly emitted or monitored by the candidate sites.

Sourw Derived from tabl~ in Section 4.3.

Total Campaign Water Resources Incremental Impacts Using ~o ‘flomtierctil Sites
(130 t tofiel and 70 t to waste)

Rwource B&W ms Total
Water(miWon1) 447 447 894
Waskwater(tniUion1)* 435 435 870

a hcludes sanitary aud nonb-dous, nonradioactive (otherjtiquid discharges after treatment

Sour% Derived from tabl~ in Section 4.3.

Muimum Socioeconomti Incremental Impacts Using ~o Commercial Sites (130 t tofiel and 70 t to waste)

Characteristic B&W ms
Dirac employment 126 126
Indirectemployment 285 253
Totrdjobs 411 379
Unemploymentratechange(percent) -0.12 -0.14

SourceDerivedfromtablestoSection4.3.
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Disposition of Surplus Highly
Enriched Uranium Final EIS

T&le 2,41. Summa~ Comparison of Maximum Incremental Impacts for Each Atiernti’ve
and Candidate S&e—Co&”nued

Total Campaign Nomal Operatio~ Rtihlogical Exposure Increment& Impacts Using ~o Commercial
Sites (130 t to@el and 70 t to waste)

Receptor B&W NPs Totil
InvolvedWorkers

ToM doseto involvedworkformn(person-rem) 283 283 566 a
Risk (wmr fatiities per campaign) 0.113 0.113 0,226

MaximallyExposed hdividual &ubUc)
Doseto maximallyexposedindividti member 5.45X102 3.96 NAb

of the pubtic(mrem)
Risk (wur fatiity per cmnpaign) 2.73x108 1.98xlV6 NAb

Population Within 80 h
Dose to populationwithin80krnc(person-rem) 0.492 35 35.5
Risk (mmr fatilties per campaign) 2.46X1W4 1.75X102 lo78x102

a Theirrvolvdworkforceis 1X forUNHblendbgand126forUF6blending.
b Thedoseandthelatentcancerfatity forthemaximallyex~sedindividudcannotbetotaledbecausetheyarebasedon

maximum exposure to an individud at each site using site-spwific information.

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

SourW Derived ~m tables in Swtion 4.3.

Maximum Fui~ Acctienti Incremental Impacts Using fio Commercial Sites
(130 t tofiel and 70 to waste)”

Receptor B&W MS
Campaignaccidentfrquencyb 1.7X103 1,7X103
Notinvolved Workersc

I Latentwmr fatitie8 per wcident 30 2,5

I Risk (wmr fatiities percatnptign) 2.1X102 l,8xlw3
MaximallyExposed hdividual @ubUc)

I Latentmmr fatity per auident

I

1.9X102 300X1W3
Risk (wmr fa~lty per upaign) 1.3X1W5 2,2X106

Population Within 80 kmd

I Latentmwr fatitia per acddent 1 1.4

1 Risk (m&r fatiities per campaign) 7.2x10-4 1.0X1V3

~Theriskvaluesforthisalternativearebasedonthemostconservativecombinationof the options witin the alternative (that is,
blending 65 t HEU to 4-percent LEU as UF6 fuel and 35 t HEU to 0.9-percent LEU as UNH waste at each site).

b Values shown represent probablfity for the We of campaign and Mecalculated by multiplying aunua] frequency (104) by the total
number of years of operation.

I cThenopirrvolved workers are workers onsite but not associated with operations of the blending and conversion facilities. Involved
workers, those that are near an acciden6 would likely be exposed to letid dos= of radiation, if such an awident were to occur.

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

Source: Derived from tables in Swtion 4,3.
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Description of the Proposed
Action and Alternatives

T&le 2.41. . Summa~ Compation of Maximum Incremetil Impacti for Each Afie&.ve
and CmdWe Site-Coatinued

Maximm Chemical Exposure Incremental Impacts Using Two Commercial Sites
(130 t tofuel and 70 t to wrote)

Receptor B&W ms
MaximallyExposed hdividual @ubtic)

Hazardindexa 1.38x1V5 2.O2X1O-2

Cmcer riskb 1.45X1O-17 2.11X1O-14
Onsite Worker

Hazardindexc 4.68x10-3 6.42x10-3
Cancerriskd 5.97X10-14 8.18X1O-14

[Textdeleted,]

a Hamrd index=snm of indlvidud haard quotients (noncancer adverse health effects) for maximtiy exposed individud.

I
b L~etfie ~nwr fisk=(e~ssion~ ~onun~tion~) x (0.286 [convefi ~nmntiations ~ doses]) x (SIOpe f~~i).

c H-d index=snm of indlvidud h=ard quotients (noncancer adverse health effects) for workers.

I d Lifetime cancer risb(emissions for 8-hr) x (0.286 [converts mnwntrations to doses]) x (0.237 [fraction of year exposd]) x
(0.571 [fraction of ~ietime worting]) x (slope factor).

SourW: Derived from tables in Section 4.3.

Total Campaign Wrote Generation Incremetil Impacts Using ~o Commercial Sites
(130 t tofiel and 70 t to waste)

I

I

I

Waste CategorF B&W MS Toti
Low-Level

Liquid(m3) 636 636 1,272
Solid(m3) 2100 2,100 4,200

Mixed Low-Level
Liquid(m3) 1,150 1,150 2,300
Solid (m3) o 0 0

Hazardous
Liquid(m3) 756 756 1,512
Sofid(m3) o 0 0.

Nonhazardous (Sanitiry)
Liquid(m3) 418,000 418,000 836,000
Sofid(m3) 19,000 19,000 38,000

Nonhazardous (Other)
Liquid(m3) 20,300 20,300 40,600
Sofid(m3) 7 7 14

Solid Low-Level(m~b 1,200 1,2~ 2,400
Solid Nonhazardous (m~b 13,700 13,700 27,400
LEU Low-Level(m3)c 6,830 6,830 13,660

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

b Process waste after treatmenL

c End product wrote as a result of blending. Includes irradiated fiel that is cnrrenfly in the surplus HEU inventory (quantity is
classified), wtilch potentia~y muld be d~posed of as tilgh-level waste.

Sonree: Derived from tables in Section 4.3.
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Deposition of Surplus Highly
Enriched Uranium Final EIS

T&h 2.41. Summ~ Compafion of Minimum Incremental Impacts for Each Atiernative
and Cand~ Stie-Continued

Total Campaign Wanspo~.on Risk Incremental Impacts Using ~o Commercial Sites
(130 t tofieland 70 t to waste)

ReceDtor B&W NFs Total
Accident-FreeOperations

Fatities to tie publicfromradiologid effects 0.18 0.16 0.34

1 Fatities to the~ew horn radiologid effects 0.12 0.12 0.24
Fatities to thepubticfromnotilologicd effects 1.9X1O-2 1.5X1O-2 3.4X1O-2

Accidents

I Fatities to thepubticfromradiologid effects= 6.0x10-3 5.6x10-3 1.16x10-2

I Fatities to thepubticfromnonrtilologid eff~ts 0.57 0.53 1.1

I Fatities to thecrewfrom notilologierd effmts 0.16 0.15 0.31
Total Fatalities 1.06 0.98 2,04

a Thetransportation crew and the pubfic are mnsidered as one popdation for the purposw of ti~ologicd accidents.

Sour= Derived from tabl~ in Append~ G.

Variationc)AllFourSites

Totil Campaigna Site Infrastructure Increment Impacts Using All Four Sites
(130 t tofuel and 70 t to wate)

Characteristic Y-12 SRS B&W NFs Total
I E1ectrici~m) 54,700 54,700 124,000 124,000 357,400
[ Di~eUofl0) 659,000 973,000 4,364,000 4,364,000 10,360,000

Nati gas (m3) 220,000 Ob 234,000 234,000 688,000
cod (t) 4,210 4,210 Oc o? 8,420

~ Sm &g) 100,800 100,800 100,800 100,800 403,200

a Toti campaignreferstothetimerequiredtocompleteblendingdispositionactionsevaluatedfor~ternatives2 through 5. Annual
values are presented in Section 2.2.2.

b NaW gas is not avtiable at SRS; therefore fiquid petroleum gas (approximately 313,000 I) would be substituted for a natml
gas requirement of 220,000 m3.

c Fuel ofi is considered the primary fuel at B&W and NFS: therefore, blending facifity cordrequirements have been converted to a
fiel ofi energy equivden~ Fuel od energy content is assumed to be 40,128 B~sfl, and the cod energy content is assumed to be

I 30.9 fion BW#L A cod requirement of 4,800 t equ~ 3.7@,000 1of fuel oH.

Souru: Derived from tables in Section 4.3.

%58

,

I

.—— ..-— —.,
r

—--- . . ——.. -.-—



I

I

Descriptionof theProposed
Action andAlternatives

T&h 2.41. Summ~ Compation of M~imum Incremental Impacts for Each Afieraative
and Candtie Site-Continued

M&um Air Qual@ Increme&l Imputs Using All Four Sites
(130 t tofiel and 70 t to waste)

Most Stringent
Averaging Regulation or

Tme Guidehes Y-12 SRS_ B&W NS-
PoUutant Wm3) Wm? Wm? wm~ Wm?

8 hours lo.OOOa 11.5 0.07 5.43 0.62Carbonmonoxide(CO)

bad @b)
N1vogendioxidemOJ
Particuhtematter(PMIO)

SuUur dioxide (SOJ

Mandated by South CaroUna,
Tennwee, and Viginia
ToM suspendedparticulate @SP)

1hour
CalendarQuarter

Annual
Annurd

24 hours
Annual

24 hours
3 hours

Annual
24 hours
1monti
1week

24 hours
12hours
8 hours

40;oooa
l.sa

low
5P

lsoa
- 8P
365a

l,300a

60C
150C

0.8C

53
b

1.33
0.03
0.37
2.46

29.3
161

674d
80.16

b

0.14 17.63 0.8
b b b

0.01 0.14 0.03
<0.01 0.03 <0.01
4.01 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 d,old
O.w 0.19 0.03
b ~md, e ~me

250C b b, d ~ed, e ~We

I a Federal standard.

b No lead emissions from any of the blending process= and no gaseous fluorides from ~ and meti blending processw.

c State stsndwd or guide~me.

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 tram mnoun~

NOW Omne, as a criteria poUutanLis not dmecflyemitted or monitored by the candidate sites. Pollutant concentrations shown for
Y-12 include other ORR operations.

SonrW Derived from tabl= in Section 4.3.

Total Campaign Water Resources Incremental Impacts UsingAti Four Sites (130 t tofuel and 70 t b waste)

Rwouru Y-12 SRS B&W NS Total
Water(rniWon 1) 220 220 224 224 888

I Was@water(rniKonl)a 216 216 218 218 868

a bcludes sani~ and nonbdous, nonrtiloactive (otier) fiquid discharges titer treatrnen~

SonrW Derived from tabl~ in Section 4S.
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Dtiposition of Surplus Highly
Enriched Uranium Final EIS

T&h 2.41. Sumt~ Comparison of Mwimum Incremental Impacts for Each Afiernative
and Catihhrte Site-Continued

Maximum Socioeconomic Incremental Impacts Using All Four Sites (130 t tofiel ad 70 t to waste)

Characteristic Y-n SRS B&W ms
Direetemployment 125 125 126 126
hdireet employment 319 245 285 253
Totrdjobs 444 370 411 379
Unemploymentrate change(percent) -0.09 -0.14 -0.12 -0.14

SourceDenvd fim tables in Section 4.3.

Total Campaign Nomd Operations Radioh@al Exposure Incremental Impacts for All Four Sites
(130 t tofiel and 70 t to waste)

Receptor Y-12 SRS B&W ~S Total
hvolved Workers

Toti doseto involvti workforeea(person-mm) 131 131 141 141 544
Risk (weer ftitiw per campaign) 5.24x10-2 5.24x10-2 5.65x10-2 5.65x102 0.218

Maximally Exposed hdividual @ubhc)
Dose to maximallyexposd individti memberof 0.452 2.90x10-2 2.73x10-2 1.98 ~Ab

thepubtic (mrem)
Risk (seer ftilty per campaign) 2.26x10-7 1.45x10-8 1.37x10-8 9.94x10-7NAb

Population Within 80 b
Dose to populationwithii 80kmc(person-rem) 1.86 1.86 0.246 17.5 21.5
Wk (m&r fatities percampaign) 9.30x10A 9.30x10-4 1.24x10-4 8,80x10-3 1,08x102

‘ Theinvolvedworkforceis lM for~ blending,126forUF6blentig, and72formeti blending.
b Thedosead thelatentcancerfatatityforthemmimdy exposd individual can not be totied bwause they are based on

maximum exposure to an individual at each site using site specfic hformation.

c The population withii 80 km (50 mi) in the year 2010 is 1,0401000for Y-12, 710,000 for SRS; 730,000 for B&W, and 1,260,000
forNFS.

Note: NA=not appfimble.

Sour&: Derived from tables in Swtion 4.3.
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Descript[Qnof theProposed
Action andAlternatives

Wle 2.41. Summ~ Comparison of Minimum Incremetil Impacis for Each Atiernative
and Candidate Site-Continued

Minimum Fac2@ Acc~ents Incremental Impacts Using All Four Sites
(130 t tofuel and 70 t to waste)a

Receptor Y-12 SRS B&W MS
Campaignaccidentfrquencyb 8.3x10-3 8.3x10-3 8.3x1U3 8.3xl~3
NoninvolvedWorkersc

I Latentwmr fatities per accident 0.4 8.7x10-2 30 2,5

I Rsk (mmr fatilti~ per campaign) 3.8x10-4 8.3x10-5 1.1X1O-2 9.OX1O4

Maximlly Exposed hdividual @ubtic)

I Latentmmr fatity peraccident ,, 5.0X104 3.1X1O-6 1.9X102 3.OX1O3

I Risk (u&r fa@ltyper wpaign) 4.7X1O-7 2.9X1O-9 6.8X10-6 1.1X1O-6

Population Within 80 hd

I Latentwmr fatities per wtident 6.9x10-2 1.6x10-2 1 1.4

I Rsk (m@r fatiities percmpaign) 6.5x10-5 1.5X1O-5 3.7X1O-4 5.1X1O-4

* The risk values for thii rdternative are based on the most conservative comtilnation of the options within the rdternative (that is,
blending 32.5 t HEU to 4-per@nt LEU as ~ fuel and 175 t HEU to 0.9-percent LEU as ~ wute at Y-12 and SRS, and
32.5 t HEU to 4-percent LEU as UF6 fuel and 173 t HEU to 0.9-percent LEU and ~ waste at B&W and ~S).

b values shown represent pmba~l~~ for tie Me of _P~gn and me c~culat~ by multiplyhg apnu~ frequency (104) by the to@l

number of years of operation.

I
cThe noninvolved workers ue workem on site but not associated with operations of the blending and conversion fwfities.

hvolved workers, those that are near an actiden~ would Wely be exposed to lethal doses of radition, if such an sccideut were
to occur.

d The population witiln 80 km (50mi) in the year2010 is 1,040,000 forY-12 710,000 for SRS: 730,000 for B&W, and 1,260,000
for NS.

Source: Derived from tabla in Section 4.3.

Minimum Chemical E~osure Incremental Impacts UsingAll Four Sites
(130 t tofuel and 70 t to waste)

I Reuptor Y-12 SRS B&W Ws
I MaxintallyExposed hdividual @ubhc)

i-- H-d indexa 1.92X1O-3 2.13x104 6.90x10-6 1.O1X1O-2

I Cancerriskb 1.OOX1O-15 1.12X1O-16 3.62x10-18 5.28x1015

Onsite Worker

I H-d indexc 6.30x10-3 5.65x10-3 2,34x1V3 3.21x10-3

I Cancerriskd 3.98x1014 3.58x10-14 1.49X1O-*4 2.05x10-14
I [Text deleted.]

a H-d hdex=sum of individud h~ard quotients (noncancer adverse health effeck) for max@dly exposed individud.

I b Lifetime canwr risk=(emissions concentrations) x (0.286 [convefi mncenwtions to doses]) x (slope factor).

c H-d index=sum of indlvidurd hmard quotients (noncancer adverse health effects) for workers.

I d Liietime canmr risk=(etissions for 8-hr) x (0.286 [converts mncentrations to doses]) x (0.237 [fraction of year exposed])x
(0.571 [frwtion of ~ietime working]) x (slope factor).

Sour% Derivedfrom tablw in Swtion 4.3.
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Disposition of Surplus Highly
Enriched Uranium Final EIS

T&le 2.41. Summ~ Compation of Muimum Incremental Impacts for Each Akernative
and Ca&&e Site-Continued

1

I

I

Tohl Campaign Wrote Generation Incremental Imputs Using All Four
Sites (130 t tofiel and 70 t to waste)

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

Liquid(m3) 1,640 230 319 319 2,508
Sotid (m3) 3,300 8% 1,050 1,050 6,224

Mixed Low-Level “
Liquid(m3) 210 210 583 583 1,586
Sotid(m3) o 0 0 0 0

Hazardous
Liquid (m3) 382 382 382 382 1,528
Solid(m3) o 0 0 0 0

Nonhazardous (Satitiry) .
Liquid(m3) 209,000 209,000 209,000 209,000 836,000
Solid(m3) 9,510 9,510 9,510 9,510 38,040

Notiazardous (Other)
Liquid(m3) 8,870 8,870 10,100 10,100 37,940
Solid (m3) o 0 3 3 6

Solid Low-Level(m?b 2,170i 459 601 601 3,831
Solid Nonhazardous (m~b 6,860 6,860 6,860 6,860 27,440
LEU Low-Level(my 3,420 3,400 3,400 3,400 13,620

a Wastevolumesarebasedontheblendngproc~swhichproduustie highestvolumeforeachca~gory.
b Processwaste after tiatmenL

c Endproductwasteasa r~ult ofblending.Includesirradiatedfuelthat is currentty in the sqlus HEUinventory (quantity is
classified), which potenti~y muld be d~posed of as high-level waste.

SourW Derived tim ~bles in Section 4.3.

Totil Campaign Wansportation Rtik Impacts UsingAU Four Sites (130 t to fuel and 70 t to waste)

Receptor Y-12 SRS B&W NFS Total
Accident-FreeOperations

,.

Fatities to thepubhc fromradiologi~ effects 0.08 0.09 0.09 0.08 “ 0.34
Fatities to the crewfromradiologid effects 0.06 0006 0,06 0.06 0.24

[ Fatities to thepubticfromnonradiologid effwts 7.OXIO-3 9.0X1W3 9.7X103 7.4X1O-3 3.3X1W2
Accidents

Fatities to thepublicfromradiologid effectsa 2,6x10-3 2.9x10-3 3.0x10-3 2,8xl@3 1.13xIU2
Fatrditiesto thepubticfromnotilologicd effwts 0.24 0.28 0.28 0.26 1.06
Fatities to the crewhorn nomtilologicd effw~ 0.07 0.08 0.08 0.07 0.3

I Total Fatalities 0.46 0.52 0.52 0.48 1.98

a Thetransportation crew ad the pubfic are considered as one population for the p~sw of radiological accidents,

Sourw Derived from tabla in Appendm G.
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.$Descriptionof theProposed
Action andAlternatives

Variationd) SingleSite

me incremental imp~ts of blending all surplus ~U
to LEU at a single DOE site are tie same as either tie
total or maximum impacts presented in Variation a.
Blending all at a single commercial site can be
obtained from Variation b. me otiy exwption is the
normal operations dose and risk to the maximally

I exposed individud of the public and the population

. .

I within 80 km (50 mij: ‘me dose to the maximally
exposed individud for Y–12, SRS, B&W, and ~S is
1.81,0.116,0.109, and 7.92 mrem, respectively. me

I risk of cancer fatalities per campaign is 9.06x10-7,
5.80x10-8, 5.46x10-8, and 3.96x10-6, respectively.
me dose to tie population within 80 km (50 rni) for
Y–12, SRS, B&W~and,~S is 7.41,7.41, 0.982; and
69.9 person-rem, respectively. me risk of cancer
fatalities per campaign is 3.7x10-3, 3.7x10-3,
4.9x10q, and 3.5x10-2~respectively.
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Disposition of Surplus Highly
Enriched Uranium Final EIS

Tdle 2.41. Summ~ Comparison of Minimum Incremental Impacts for Each Atiernative
and Cati*e Site-Co fi”nued

Alternative 5: Mafimum Commercial Use
(85/15 heWaste Ratio)

Variationa)Wo DepartmentOfEnergySites

Totil Campaigna Site In@astructure Incremental Impacts Using ~o Depatient of Energy Sites
(170 t tofuel and30 t to w~te)

Characteristic Y-12 SRS Total
Electricitym) 69,700 69,700 139,400

I DieseUoti0) 886,000 1,293,000 2,179,000
Naturalgas (m3) 286,000 Ob 286,000
cod (t) 5,680 5,680 11,360

I s- Kg) 136,000 136,0M 272,000

a Totalapaign referstothetimereqniredtocompleteblendingdispositionactionsevaluatedfor~ternatives2 tiough 5. Annual
values are presented in Swtion 2,2.2.

b Nati gas is not avdable at SRS; therefore, fiqnid petroleum gas (approximamly 407,000 1)would be substituted for a natural
gas requirement of ~6,000 m3.

Sourm: Derived from tables in Swtion 4.3.

Minimum Air Qua~ Incremental Impacts Using fio Department of Energy Sites
(170 t tofiel md30 t to waste)

I

Most Stringent
Averaging Regulation or

Time Guidelines Y-12 SRS
PoUutant Wm3) Wm3) ‘@#m?

Carbonmonoxide(CO) 8 hours lo,oooa 11.5 0.07 ,
1hour 40,000a 53 0.14

had (Pb) CalendarQuarter 1.5a b b

Nitrogendioxide~Oz) Annual low 1.33 0.O1
Pardculatematter@MIO) Annual 5P 0.03 <0.01

24 hours 150a 0,037 <0.01
Sulfir dioxide(SOJ Annual 8P 2,46 0,02

24 hours 365n 29,3 0,32
3 hours l,300a 161 0.71
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Description of the Proposed
Action and Alternatives

T&b 2.&l. Summa~ Comparison of Minimum Incremental Impacts for Each Ake&.ve
and Candidate Site-Continued

Maimum Air Qua@ Incremental Impacts Using Two Depatient of Energy Sites
(170 t tofuel and 30 t to waste&Continued

Most Stringent
Averaging Regulation or

Time Guidel~es Y-12
PoUutant Wm3) wm~ 0)%3

Mandated by South CaroUna
and Tennessee
Toti suspendedpticulates ~SP) Annurd 60C, 6.74d 0.05

24 hours 150C 80.16 o.88d

GaSmUS fluorides(asw ~1mon~ 0.8C b b

1week 1.6C b b

24 hours 2.9= !b b

12hours 3.7C b b

8 hours 250C b b, d

aFdeti standard..
b No lmd emissions from any of the blending prowsses and no g=eous fluoride emissions from W and meti blending

processes.

c State standard or guidebe.

d No State standard.

Nom Omne, as acriteriapo~utaot, is not dwectiy emitted or monitored by thecandidatesit=. PoUutantmncentrations shown for
Y-12 include other 0~ operations.

Sourm: Derived from tablea in Section 4.3.

Toti Campaign Water Resources Incremental Impacts Using ~o Department of Eriergy Sites
(170 t tofiel and30 t to waste)

Resource Y-12 SW Total

I Water(miMon1) 296 296 592

I Wastewater(miMonl)a 291 291 582

a bcludes sanitary and nonh-dous, nonradioactive (other) tiquid discharges after tieatmenL

Souru: Derived from tabl= in Section 43.

Maimum Socioeconomic Incremental Impacts Using ~o Department of Energy Sites
(170 t tofiel and30 t to waste)

Characteristic Y-12 SRS
Dir&t emplo~ent 125 125
Indirectemplopent 319 245

Totrdjobs 444 370
Unemploymentramchange(percent) -0.09 -0.14

SourceDerivedfromtablesinSection4.3.
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Dtiposition of Surplus Highly
Enriched Uranium Final EIS

T&le 2.41. Sum- Comp&on of Maximum Incremental Impacts for Each Afier~.ve
and Catiiti Stie-Continued

Totil Campaign Noml Operations Radioh&al Exposure Increme& Impacts Using ~o
Department of Ene~ Sites (170 t tofiel and 30 t to wwte)

Receptor Y-12 SRS Total,
hvolved Workers

ToM dose to involv@ workfor~a (person-mm) 176 176 352

Wk (amr fatilties per cmpaign) 7.O5X1O-2 7.O5X1O-2 0.141

Maximally Exposed hdividual @ubtic)

Dose to ~y exposd individrrrd member of the ~ubtic 0.608 3.9OX1O-2 NAb
(mrem)

Wk (wmr fa~lty per ~paign) 3.O4X1O-7 1.95XI0-8 NAb

Population Within 80 h

Dose to population within 80 kmc (person-rem) 2.5 2.5 5

Mk (wmr fatiities percampaign) 1.25x10-3 1.25x10-3 2,50x103

a The involved workforce is 1X for UNH blending and 72 for meti blending.

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

c The population withim80 km (50 mi) in the year 2010 is 1,040,000 forY-12 and 710,000 for SRS.

No@ NA=not applicable.

Sour= Derived from tablw in Section 4.3.

Maximum Fuility Accidents Incremental Impacts Using Wo Department of Energy Sties
(170 t tofieland30 t to waste)a

ReceDtor Y-12 SRS
Campaignmtident frquencyb 8.5x10-4 805x104
NoninvolvedWorkersc

I La~nt amr fatities per tident 0.4

I

8.7x10-2
@k (~mr fatilties percampaign) 4.OX1O4 8,9x105

Maximally Exposed kdividual @ubfic)

I Latent@&r fa@ty peramident 5.OX1O-4 3.1X1U6

1 Wk (mmr fatity per apaign) 5.1X107 3.1X1O-9
Population Within 80 kmd

I Latentmmr ftitiw per aetident 6.9x10-2

I

1.6x1U2
Msk (wmr fatiti~ per~paign) 6.9x10-5 1.6x105

a The risk values for tii alternative are based on the most conservative m’mbination of the options witiln the alternative (that is,
blending 85 t HEU to 4 percent as UNH fuel and 15 t ~U to 0.9-percedt LEU as UNH waste at each site).

b Vdu= shown represent probahiity for the Me of campaign and are calculated by multiplying annual frequency (104) by the total
number of years of operation.

I
cThe nonkvolved workers are workers on site but not associated with operations of the blending and conversion facilities.

bvolved workers, those that are near an tiden~ would Wely 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 for Y-12 and 710,000 for SRS.

SonrS Derived from tables in Section 4.3.
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Descriptionof theProposed
Action andAlternatives

T&le 2.41. Summa~ Comparisonof Mm”mum Incremetil Impactsfor Each Afiernative
and Candtie Site-Continued

1
I
I
I

I
1
I

I

I

I

I
I

Maximum Chemical Exposure Incremental Impacts Using fio Depa-ent of Energy Sites
(170 t tofuel and30 t to waste)

Receptir Y-12 SRS

Maximally Exposed hdividual @ubhc)

Hazardhdexa 3.84x10-3 4.26x10-4

Cmmr riskb 2.69x10-15 2.99X10-*6

onsite Worker
H-d tidexc 1.26x10-2 1.13X10-2

Canmr riskd
1.08x10-13 9.66x10-14

[Text deleted.]

a Hamrd index=sum of individud h=ard quotients (noncancer adverse health effects) for maximally exposed individud.

b Lifetime mnwr risk=(ernissions mncentrations) x (0.286[convertsmncentrationsto doses]) x (slope factor).
c H-d index=sum of indlvidud h~ard quotients (noncancer adverse herdth effwts) for workers.

d Lifetime mnwr risk=(ernissions for 8-hr) x (0.286 [mnverts mnwntrations to doses]) x (0.237 [fraction of year exposed]) x
(0.571 [fr=tion of ~ietime working]) x (slope factor).

Sourm: Derived from tables in Swtion 4.3.

Totil Campaign Waste Generation Incremental Impacts Using no Depa~eti of Energy Sties
(170 t tofuel and30 t to waste)

Waste Categorfl Y-12 SRS Total

Low-hvel
Liquid(m3)
Solid(m3)

Mixed Low-Level
Liquid(m3)
Solid(m3)

Hazardous
Liquid(m3)
Sotid (m3)

Nonhazardous (Sanitary)
Liquid(m3)
Sotid (m3)

1,530 322 1,852

3,260 1,140 4,400

441 441 882

0 0 0

826 826 1,652

0 0 0

281,000 281,000 561,000

12,800 ~2,800 25,600

Nonhazardous (Other)
Liquid(m3) 12,000 12,000 24,000

Sotid(m3) o 0 0

Solid Low-Level(m?b 2,120 654 2,774

Sotid Nonhamrdous (m3)b 9,~20 9,220 18,440

LEU Low-Level(m3)c 2,930 2,900 5,830

* Wastevolumesarebasedontheblendingprocess that produc= the highest volume for each category.

b Procws waste after treaWenL

I

c End product waste as a result of blending. Includes irradiated fuel that is currentiy in the surplus HEU inventory (quantity is
classified), which potentidy could be d~posed of as Klgh-levelwaste.

SourW Derived from tables in Swtion 4.3.
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T&le 2.61. Summary Comparison of Mw.mum Incremental Impacts for Each Afieraative
and Cad&e Site-Co&”nued

Totil Campaign Transportation Risk Incremental Impacts Using ~o Dep~ent of Energy Sites
(170 t tofiel md30 t to wate)

Receptor Y-12 SRS Total
Accident-FreeOperations

Fatities to thepublicfromradiologid effects 0.12 0.14 0.26

I Fatities to the crewhorn radiologid effects 0.08 0.08 0.16
Fatities to thepublicfromnonradiologicdeff~ts 1.1X1O-2 1.4XI0-2 2,5x102

Accidents ,,
1 Fatities to &epublicfromradioIogid effectsa 4.1X1O-3 4.7X1O-3 8.8X1O-3

Fatrditiesto thepubtichorn nonradioIogicdeffects 0.38 0.43 0.81
Fatities to the crewhorn nonradiologicdeff~ts ‘0.11 0.12 0.23

Total Fatalities 0.7 0.79 1.49

~Thetrmsporhtionmewmdthepubficaremnsideredasonepopulationforthepnrpos=ofradiologicalaccidenk.
SourWDerivedfromtablesinAppend~G.

Variationb) No CommercialSites

Total Campaign Site Infimtructure Incremental Impacts Using ~o Commercial Sites
(170 t to&eland30 t to wrote)

Characteristic B&W MS Totil
Electricitym) 248,000 248,000 496,000

I Di~eVoil ~) 6,438,000 6,438,000 12,876,000

Natural gas (m3) 32%000 322,000 644,000

cod (t) Oa .Oa o

I steam @g) 136,000 136,000 272,000

a Fuel ofi is mnsidered the ptiary fuel at B&W and NFS: therefore, blending fadty cord requirements have been converted to u
fuel oil energy equivalent. Fuel oil content is assumed to be 40,128 BTUsfl, and the md energy content is resumed to be 30.9

~ mi~on BTUtiL A coat requirement of 7,230 t equ~ 5,600,0001of fuelloil.

Sour= Derived from tables in Swtion 4.3.

Minimum Air Qwlity Incremental Impacts Using Two Commercial Sites
(170 t tofiel and30 t to waste)

Most Stringent .
Averaging Regulation or

Time Guidelines B&W
Pollutant Wm3) Wm3) (g:5

@bon monoxide(CO) 8 hours lo,m 5.43 0.62
1hour

Lead (Pb) CalendarQuarter
Nitrogendioxide@OJ &ud
Particuktematter(PMIO) bud

24 hours
SuMurdioxide(S02) bud

24 hours
3 hours

40,m
1:5

100a
Soa

15@
80a

365a
l,30@

17.63 0,8
b b

0.14 0.03
0.03 <0.01
0.19 0,03
0.4 ‘ 0.05
2.74 0.4

14.11 0.96
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Descriptionof theProposed
Action andAlternatives

T&le 2.41. Summa~ Compation of fi~imum Incremental Impacts for Each Atiernative
and Candtie Site-Continued

Muhum Air Qw1@ Incremental Impacts Using Two Commerc&l Sites
(170 t tofiel and30 t to waste~Continued

Most Stringent
Averaging Regulation or

Time Guidelines B&W Ws
PoIIutant Wm~ Wm? (v~m?

Mandated by Tennessee
and Vir@tia ‘

I Toti suspendedparticuktes @SP) Annual 60C 0.03 <0.old
24 hours 150C 0.19 0.03

Gaseousfluorides(as~ 1month 1*2C ~~~.e tracee
1week 1.6C ~aad, e &acee

24 hours 2.9C ~aw~ e Uacee
12hours 3.7C ~Wd, e tracee
8 hours 250C ~amd e tracee

I u Feded standard.
b NoemissionsfromUF6andUNHblendingprocess=.
c Statestandardorguidelbe.
d No State standard.

e Hydrofluorination is anticipated to be a closed system with smbber filter efiaust system. ~erefore. emission of gaseous fluoride is
estimated to be a trace amount.

Note Omne, as a criteria po~utant, is not dKectiy emitted or monitored by the candidate sites.

Sourca Derived from tables in Section 4.3.

I
I

Total Campaign Wtier Resources Increment Impacts Using Two Commercial Sites
{170 t tofiel and30 tto waste)

Resources
t B&w ms Total

Water(minion1) 305 305 610

Wastewater(rni~ionl)a 295 295 590

a hcluda sanitary and nonhamrdous, nodloactive (otier) tiquid discharges after treatment

SourW: Derived from tables in Section 43.

Minimum Socioeconomti Incremental Impacts Using %0 Commercial Sites
(170 t tofiel and30 t to wrote)

Characteristic B&W Ws
DIrwt employment~ 126 126

Irsdiiectemployment 285 253

ToMjobs 411 379
Unemploymentmte change(percent)

,
-0.12 -0.14

SourctiDerivedfromtablesinSection4.3.

I
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,T&le 2.~1. Sum- Compation of Maximum Incremental Impacts for Each Atier~”ve

and Cand@e Site-Co~.nued
Total Campai@ Nomal Operti.om Rtiwh@kal Exposure IncremenW Impacts Using %0 Commercial

Sites (170 t to@elati30 t to w@tc)

Receptor
hvolved Worker B&w ms TotiIToM doseto involv~ workfor@a.(Wmon-rem)

203 203 406
Risk [mmr fatiitia per campaign)

8.12x10-2 8.12x10-2 0.162 ‘
MaximalIyExposed hditidual @ubfic)

Dose to maximaJJyexposd individ~ memberof thepublic
(mrem) 4.32x10-2 3.12 NAbRisk (ean@rfatali~ per mpaia)

2.16x10-8 1.56x10-6 NAb
Population Withti 80 km

Dose topopulationwitih 80krnc(person-rem)

0.393Risk (canmrfatalitiwpercarnptim)
28.1 28.51.97XI0-4 1.41XI0-2 1.43XI02

a Theinvolvdworkforceis 125forUNHblendhgand126forUF6blentig.
b Thedoseandthelabntcancerfati~ forthem~wy ex~sd indvidudcannotbetotdd becausetheyarebasalon

maxhm exposwe to m iudvidua at each sik using sib-spwific info~ation.

c The population within 80 km (50 mi) in the year2010 is 730,~ for B&W and 1,260,~ for NS.

Note: NA=not appfiwble.

SourW: Derived fromtabl~ in Swtion 4.3.

Maimum Faci~Acctien& Increme~lImpac& for ~o Commerctil Sites

(170 t to&eland30t to wmte)a
1Receptor

B&w ms
Campaignaccidentfi~uencyb

8.5x10-4 8.5x10-4
NoninvolvedWorkemc

I Latentamr fatalitia per aeeident
I mk (-mrfatitim percmpti~) 30 2.5

2.6X1O-2 2.2XI0-3
MaximlJy Exposed hditidual @ubJic)

I Latentmeer fataliv perawident
I ~k (~eer fa~ityperwptign) 1.9XI0-2 3.OXIO-3

1.7X1O-5 2.7x106
Population Witbh go ~d

! Latentmmr fatalitia per accident

I 1 1.4
Risk (eanmrfatiti~ ker campaia)

8.9x104 1.2xlo3
~Theriskvaluesforthisaltmativearebasalonthemostwmewativecombinationoftheoptionswitiinthealternative(thatis,

blenting85tHBUto4percentasUF6fiel and15t HEUto0.9-percentLEUasUNHwaskateachsik).
b Valuwshownrepresentprobabti~forthelifeof~ptign andarecatculatdby multiplybg annual frequency (104) by~he total

number of years of opemtion.

I

c The noninvolvd workers are workem on site but not assoclatd with operations of the blending and convemion fadities.
bvolved workws, those that are nearan actiden~ wouId ~ely be exposed to letid doses of radiation, if such an accident were
to Occu.

d The population witiin 80 km (50 mi) in the yea 2010 is 730,~ for B&W and I,260,W for NPS.

Source: Derived fim tables in Swtion 4.3.

2-70

— ——. _ -——=
-“—--–—

.“——~
.’ ——— __

.<,,
,., -

.“ ————_ .. ___ —

.,—.

I

i

II

i

I

I



—

Description of the Proposed
Action and Alternatives

Tdle 2.&l. Summa~ Compation of Maimum Incremental Impacts for Each Atier&.ve
and Candidate Site-Continued

Maimum Chemtial E~osure Increme~l Impacts Using %0 Commercial Sites
(170 t tofiel and30 t to waste)

I
I
I
I

I
I
I

I

I

I

I

I

Receptor B&W Ns

MaximallyExposed fidividual @ubtic)
Hazardtidexa 1.38x10-5 2.O2X1O-2

Cmcer riskb 9.70X10-18 1.41X1014

Omik Worker
H-d tidexc 4.68x10-3 6.42x10-3

Cmmr riskd 4.03X10-*4 5.51X10-*4
\

[Textdeleted.]

a Hawd index=snm of individud h=ard quotients (noncmc& adverse hedti effects) for maxirndly expsed individurd.

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

c Hazard index=snm of individud h=ard quotients (noncanc$ adverse health effects) for workers.

d Lifetime canwr risk=(emissions for 8-hr) x (0.286 [conve~ concentrations @doses]) x (0.237 [fraction of year exposed]) x

(0.571 [fraction of ~ietime working]) x (slope factor),

SonrW: Derived from tabl~ in Section 4.3.

Total Campaign Waste Generation Incremental Impacts Using fio Commercial Sites
(170 t tofiel and30 tto wwte)

Waste Catego@ ‘ B&W ms Tobl

Low-hvel
Liquid(m3) 551 551 1,102

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

Mixed Low-Level
Liquid(m3) 1,400 ‘1,400 2,800

Sofid(m3) o 0 0

~zardous
Liquid(m3) 826 826 1,652

SoMd(m3). , 0 0 0

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

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

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

Solid (m3) 9 9 18

Solid Low-Level(m?b 1,020 1,020 2,040

SolidNotiamrdous (m~b 9,220 9,220 18,440

LEU Low-Level(m3)c 2,9d 2,900 5,800

8 Wastevolumesarebasedontheblendingpmcwsthat produces the highest volume for each category.
b PmcMs waste after keatmen~

c Endproductwasteasaresultof blending.Includes irradiated fuel that is cnrrenfly in the surplus HEU inventnv (quantity is
classified), which potentidy muld be d~posed of as high-level waste.

SonrW Derivedfrom tables in Section 4.3.
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T&le 2.&l, Summ~ Compadon of Mm’mum Incremental Impacts for Each Atier~”ve
and Candti Site-Continued

Total Campaign fianspodation Risk Incremental Impacts Using ~o Commercia! Sties
(170 t tofiel and30 t to waste) I

Receptor B&W NFs Total
Accident.Free Operations

Fatities to tie pubhc fromradiologid effects 0.14 0.13 0,27

I Fatities to tie crew from radiologid effec~ 0.08 0.08 0.16
Fa~ties to tie publicfromnonrdlologicd effm~ 1.5X1W2 1.2X1O-2 2.7x102

Accidents
Fatities to tie pubticfromradiologid effectsa 4.8xl~3 4.4X103 9.2X1W3
Fatities to tie pubticfromnotilologicrd effats 0.43 0.41 0,84
Fatities to tie crewfromnonradiologiti effub 0.12 0.11 0.23

I Total Fata~ties 0.79 0.75 1.54

~ The transportation crew and tie pubtic are considered as one population for the p~ses of radiologicrd accidents.

SourW Derived from tables in Ap~ndh G.

Variationc)AllFourSites

Totil Campaigna Sti Infrastiture Increment Impacts UsingAU Four Sites
(170 t tofuel and30 t to waste)

Characterktic Y-12 SRS B&W NFs Total
I Electricity-) 35,200 35,200- 125,500 125,500 321,400
I DieseUoil0) 449,000 655,000 3,259,000 3,259,000 7,622,000

Nawd gas (m3) 143,000 Ob 161,000 161,000 465,000
cod (t) 2,840 Z840 Oc Oc 5,680

I Sta @g) 68,000 68,000 68,000 68,000 272,000

~Totatcampaignreferstode timerequkedtocompleteblendingdepositionactionsevatuatedfor~teruatives2 through 5, Annual
values are presented in Section 2.2.2.

b Natural gas is not avafiable at SRS; therefore, liquid petroleum gas (approtiately 204,000 1)would be substituted for a natuml
gm requirement of 143,~ m3.

c Fuel od is considered the primary fiel at B&W and NFS: therefore, blending facitity coat requirements have been mnvbted to
fiel ofi energy equivden~ Fuel ofi energy content is assumed to be40,128 B~sfl, and the coat energy content is assumed to be

I 30,9 miUon B~tiL A cod requkement of 3,610 t equ~ 2,800,0001 of fuel ofi.

Source: Derived from tabl~ in Smtion 4.3.
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Description of the Propoxed
Action and Alternatives

T&k 2.41. Summa~ Comparison of Minimum Incremetil Impacts for Each Abernative
and CandWe Site-Coti”nued

Maimum Air Qul@ Incremental Impacts Using AU Four Sites
(170 t tofuel and 30 t to waste)

Most Stringent ‘
Averaging Regulation or

Time Guidehm Y-12 ‘
PoUutant wm~ wm~ ~R3) G3S (#~3)

Carbonmonoxide(CO)

Uad @b)
NitiogendioxidemO~
Pticulate matkr (PMIO)

SuKurdioxide(SO~

Mandated by South Carohna,
Tennessee,and Vi~la
Toti sus~ndti pardculates

flsP)
GUmUSfluorides(asw

8 hours
1hour

CalendarQutir
Annual
Annual

24 hours
Anuud

24 hours
3 hours

Annual
.24 hours
1monti
1week

24 hours

10,OOV
40,00@

1.Y
100a
Soa

15&
80a

36?
l,30@

60C
150C

O.P
1.6C
2.9C

11.5
53

b

1.33
0.03
0.37
2.46

29.3
161

6.74d
80.16

b

b

b

—- ——. —

250C

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

12hours 3.7C
8 hours

5.43
17.63

b

0.14
0.03
0.19
0.4
2.74

14.11

0.03
0.19

~Wd, e
~amd, e
~amd, e
~wd, e

0.62
0.8
b

0.03
<0.01

0.03
0.05
0.4
0.96

<O.old
0.03

Uacee
tracee
tracee
tracee

~amd, e tracee

a Fderd standard. ,

b No lead emissions from any of the blending processes and no gasmus fluoride emissions from W and metal blending processes.

c State standard or guidetie.

d No State standard.

e Hydrofluorination is anticipate to be a closed system with scrubber filter efiaust system. ~erefom, emission of gastius fluorides
is estimated to be a trace mnoun~

No@ Omne, as a criteria pollutant is not dKectiy emitted or monitored by the candidate sites. Po~utant concentrations shown for
Y-12 include other ORR operations.

Sourm: Derived from tables in Swtion 4.3.

Total Campaign Water Resources Incremental Impacts UsingAU Four Sites (170 t to@el and 30 t to waste)

Resourm Y-n SRS B&W ms Total

Water(miUon1) 150 150 154 154 608
Wastewater(mi~ionl)a 148 148 149 149 594

5 hcludessanitaryandnonh-dous. nonradioactive(other)fiquiddischarges+tertreatmenk
Sowee:Derivedfromtabl= in Swtion 4.3.
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Tdle 2.&l. Summ~ Comp&on of Ma”murn Incremental Impacts for Each Atier~”ve
and Catiti Site40ntinued

Mwimum Socioeconomic Increme&l Impacts Using All Four Sites (170 t tofiel and 30 t to waste)

Characteristic Y-12 SRS B&W ms
Dirat employment 125 125 126 126
Indirectemployment 319 245 285 253
Toti jobs 444 370 411 379

I Unemploymentratechmge (percent) 4.09 -0.14 -0.12 -0.14
SourceDerivedfromtablesinSection4.3.

Maimum NoMl Operatr”onsRtiiohgical E~osure Incremental Impacts Using All Four Sites
(170 t to@eld30 t td waste)

Reeeptor Y-12 SRS B&W MS Total
hvolved Worker

Toti doseto involvti workforeca 89 89 103 103 384
(person-rem)

Risk (eaneerfatrditi~ per campaign) 3.56x10-2 3.56x10-2 4.12x10-2 I 4.12x102 0.154
Maximally Exposed hdividual Public

Doseto maximrdlyexposedindividti 0.308 1.98x10-2 2.19x10-2 1.58 NAb
memberof thepubtic (mrem)

Risk (a&r fatiky per mpaign) 1.54X1O-7 9.9OX1O-9 1.1OX1O-* 7.9OX1O-7 NAb

Population Withii 80 &
Doseto populationwitim 80 hc 1.26 1.26 0.199 14.2 16,9

(person-rem)
Risk (meer fatiities per campaign) 6.30x10q 6.30x104 9.95x10-5 7;10x10-3 8.45x103

a Theinvolvedworkforceis 125forUNHblending, 126 for UF6 blending, and 72 for metsd blending.

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

c The population witiln 80 h (50mi) in the yw2010 is 1,040,000 forY-lz 710,000 for SRS; 730,000 for B&W, and 1,260,000
for NFS.

NOW NA=not apphmble.

Sour= Derived from tables in Section 4.3.

Minimum Faci~ Accidents Incremeti Impac& Using All Four Sites
(170 t to@eland30 t to waste)a

Receptor Y-n SRS B&W ms
Campaignaccidentfrquencyb 4.3X104 4.3X104 4.3X1O-4 4.3X104
NoninvolvedWorkersc

Latenteanwr fatitia per aeeident 0.4 8.7x10-2 30 2,5
Risk (w@r f~itiw percampaign) 2.OX1O4 4.4X1O-5 1.3X1O-2 1.1X1W3

Maximally Exposed hdividual Pubtic
Latentmeer fatity per aaident 5.OX1O4 3.1X1O-6 1.9X102 3.OX1O-3
Risk (eaneerfa@iVper -paign) 2.6x10-7 1.6x1V9 8.4x10-6 1.4X1O-6
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T&h 2.41. Summ~ Comparison of Ma-mum Imremetil Impacts for Each Afiernative
and C~didate Site<outinued

Mm.mum Faci@ Acciden& Incremental Impac& Using All Four Sites
(170 t @@eland30 t to waste)a<oti”nued

Receptor Y-n SW B&W ms
Population Wltbii 80 hd

Latentwmr fatities per @dent 6.9x10-2 1.6x10-2 1 1.4
Risk (mwr ftities permptign) 3.5X1O-5 8.2x10-6 4.5X104 6.3x10-4

a Theriskvaluesforthiialternativearebasedonthemostwnservativmmhiiationoftie optionswitilnthedtemative(thatis,
tblending42.5t HEUtoApercentLEUasUNHfueland75 t HEU 0.9-percentLEUasUNHwasteatY–12andSRS,and

42.5t HEUto4-percentLEUasUFbfuelad 73 t HEUto0.9-percentLEUasUNHwasmatB&WandNFS).
b ValuesshownrepresentprobabfityfortheMeofcampaignwhicharecdctistedbymdtiplyingannual 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.
hvolved workers, those that are near an atidenc wodd Uely be exposed to Ietid 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-lZ 710,000 for SRS; ~30,000 for B&W, and 1,260,000
for NFS.

SorrrW Derived from tabl~ in Section 43.

M-urn Chemical E~osure Incremental Impacts UsingAU Four Sites
(170 t tofiel and30 t to waste)

Reuptor Y-u SRS B&W ms
MaxirnalIyExposed kditidual @ubtic)

H-d indexa 1.92X1O-3 2.13x10A 6.90x10-6 ‘1.O1X1O-2
Cancerriskb 6.84x10-16 7.63x10-17 2.47x10-18 3.60x10-15

Onsite Worker
H-d indexc 6.30x103 5.65x10-3 2.34X1O-3 3.21x10-3
Cancerriskd 2.71x10-14 2.44X1O-*4 1.O2X1O-14 1.39X1O-’4

[Textdeleted.]

a Hmd index=srnn of individual hward quotients (nonmcer adverse health effects) for maximtiy exposed individud.

b Lifetime cancer risk=(emissions concentrations) x (0.286 [converts mncentrations to doses]) x (slope facror).

next deleted.]

c Hamrd index=sum of indlvidud hti quotients (noncancer adverse health effects) for workers.

d Liietirne canmr nsk=(emissions for 8-hr) x (0.286 [converts conwntmtions to doses]) x (0.237 [fraction of year exposed]) x
(0.571 [fraction of Metime working]) x (slope factor).

Sour% Derivedfrom tabl~ in Section 4.3.
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T&le 2.41. Summa~ Compation of Minimum Incremental Impacts for Each Atierti”ve
and Cati~e Site-Continued

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

I Waste Categorfl Y-12 SRS B&W NFs Total

Low-Level .’

I Liquid(W3) :,. , .767,. i

1 Solid (m3) ~ 1,640 “
Mixed Low-Level ,,

Liquid(m3) 223 :
Sofid(m3) 0.

Hazardous
Liquid(m3) 418
Solid(m3) o

Nofiazardous (Sanitary)
Liquid(m3) 142,000
Solid(m3) 6,480

Notiazardous (Other)
Liquid(m3) 6,060
Sotid (m3) o

I Solid Low-Level(m~b 1,060
SolidNonhamrdous (m3)b 4,670

I LEU Low-Level(m3)c 1,470

,163 279 279 1,488

,575 872 872 3,959

:,

223 709 709

0.0, 0

418 418 418
0 0 0

,864
0

,672
0

142000 142,000 142,000 568,000
6,480 6,480 6,480 25,920

6,060 7,710 7,710 27,540
0 4 4 8

331 516 516 2h23
4,670 4,670 4,670 18,680
1,470 1,470 1,470 5,880

a Waste volumes are based on the blendhg procws that producw the highest volume for each category.

b Process waste after tieatmen~

I

c End product waste as a rmult of blending. Includes irradiated fuel that is currenfly in the surplus HEU inventory (quantity is
classified), which potentidy could be d~posed of as high-level waste.

Sour= Derived from tabl~ in Swtion 4.3.

Total Campaign fiaupoti&”on Risk Incremental Impacts UsingAU Four Sites
(170 t to~el and30 t to waste)

Receptor Y-12 SRS B&W NFS Total
Accident-FreeOperations

Fatities to tie pubficfromradiologi~ effects 0.06 0.07 0.07 0.06 0,26
Fatities to thecrewfromradiologi~ effects O.w 0.04 0.05 0.05 0.16
Fatities to tie publicfromnonradiologicdeffwts 5.7x10-3 6.9x10-3 7.4xlW~ 6.1xl~3 2.6x102

Accidents
Fatities to thepublicfromradiologid effectsa 2.1x10-3 2.4x10-3, 2.4x10-3 2.2x10-3 9.1xl~3
Fatrditiesto thepublicfromnonradiologicdeff~ts 0.19 0.22 0.22 0.21 0.83
Fatities to tie crewfromnonradiologicrdeffeets 0.05 0.06 0.06 0.06 0,23

Total Fatalities 0.35 0.40 0.41 0.39 1,55

~Thetransportationcrewandthepubficaremnsideredasoneppulationforthepurposmofradiologicalaccidents.
Source:DerivedfromtablesinAppendixG.
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Descriptionof theProposed
Action andAlternatives

T&le 2.&l. Summ~ Comparison of M~imum Incremental Impac&for Each Atiernative
and Candtie Stie-Coti.nued

Variationd) SingleSite

me increment imputa of blending dl 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. me ody exwption is tie
normal operations dose and risk to the maximally

] exposed individual of the public and the population

I within 80 km (50 ml). me dose to the maximally
‘ exposed individud forY-12, SRS, B&W, and NFS is

1.~2,0.078,0.0864, and 6.24 mrem, respectively. me
risk of canwr fatalities per campdgn is 6.08x1V7,
3.9x108, 4.32x10-8, and 3.12x10-6, respectively, me
dose to tie poptiation 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. me risk of cancer fatalities
per campaign are 2,5x10-3, 2.5x10”3, 3.9x104, and
2.8x10-2, respectively.

— . ..
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T&le 2.42. Summ~ Compation of Totil CampaignaIncremental Environmental Impacts for the
Disposition of SuWlw Highly Enriched Uranhm for Each Afier~.ve

Alternative 3 Alternative 4 Alternative 5
Alternative 2 L~ted Substantial Maximum

No Commercial Use Commercial Use Commemial Use Commercial Use
0/100FueWaste 25175FueWaste 65135FueWaste 85/15FueWaste

,.,...................,.,,.:...:..::::::::.:.........,.,,,.:...:,:..,,.,.......:,............. .. ...... :x.,.::::,,:::~::::.y. ,,,..:.,,,:., :: ....,.,.,.,::::.::.:.:.*.: .:.:,,,:,::::,:::.:,.:.::::,:::,.:.:.,:,.::,.,.::,:,.,.,..,: ... :,:,,::::,,,:::,::,::::,,,,:,,,,::,,,::,,,:,::::.::,,:::l:::::.K::y.:.,: ,.,::.::.::::::.,.::::..;:,;;;..:.<,.,,..:.,.... ‘ ‘‘
"''"::&~-%@3tiw&&tm$E%::.:2!.:$.G<;:s8JF?;;'5;;;;2:.:.:.:::.wc..:.:$:i<'9?:::::,.,,,:::::::.,:,:,..:.:,.:.,,,:,:::.,,,,.,::.,.,.,.,:...............,.:.:.:.,,,,,.,..:...... .,,,....;,.:;,..:.,:..&.,..):::..,.,:;.:::..,.... .,v...........................,.e.......v,..........3...2!..........,+,..............x..<.,..............”....*............”.--........v....................... ................................................w........

Electricity-) 476,000 482,000 49ZOO0 496,000
I DieseVoti(1) 19,384,000 16,961,000 17,426,000 12,876,000

Naturalgas (m3) 1,413,000 l,166,qo 936,000 644,000
cord (t) 17,%0 : 12,960 16,820 11,360

I steam @g) 8D,000 665,000 403,200 272,000

] The impactsfor rdl fourakernativeswouldbe neghgible.W andmeti blendingwotid be used forAkemative2
and ~, ~6 and meti blendlngwouldbe used for Akematives3, 4, and 5 and give similarincrement annual
emissions,The maximuminerementrdannurdemissionsfor fl four alternativeswouldbe less tian 1 ~reent of tie
NAAQSsmdard forM criteriapo~uwta.

I Water(mi~on 1) 1,808 1,4W 894 610
] Wastewater(Mien 1) 1,784 1,440 870 590

The impactsforM fourakemativeswouldbe negligible.For Akemative2, the~ blendingpromss to 0.9-percent
LEUwastegiv~sthemaximumimpacts. ForAkemative2, themaximumd~ct employmentforanyof the foursites
would be 125 employees and the indirect employment would range from 245 at SRS to 319 at Y-12. The
unemploymentchmges for W four sites range from 0.09 percent to 0.14 percent,The only differencebetween
Alternatives3,4, and 5 fromAkernative2 is that themaximumdirut employmentat B&WandNFS wouldbe 126
sincethe~6 blendingprocesscotid be usd.

3.33

1.67x10-6

.?,.,,A. ti.s...,ti. . . . . . . ..W.-..S- . .. ..W. ...-.(.>W ,,.,.,,,,,,,.,,.,.,:,,::.7 . ,,...:.:..:, .::::.,:::.,.,. .,.::,.::~ :. ; :.:.:~:y: ; : :.fi: :~+, : : : : : : : : : :,:,:., : : : : :,:.;.;.:,: : . . . . . . . . ~ ..,,,,,, ,.v,,,,,,
''''''''"''''""'"'''"""'"''''"''''"'""'"""'''"'"'':::~::~::::~~:%tikGi;zmf$i'%mG?!-:~i-::';:::::...:..:...,.,,,.,::::::.:..,:.:...:.:::::::;:*~,j,.~:.:.,.,:‘,’,’,’‘,‘.’,’,,’,’..’.,’,’,’,’,:,:.:,:,’:’,’,y :: :.,

,,,,,,.,.,.,,,,,,,.,.,,,,,,,,,,,,,,,,,.,. ... ,. ... ... ,. ... :
.... ::..: ..::::.. .:.:..,.::,::.::,,.:.+:,..:.:.:.::,::: :::::,::,:,:..,:,:,:,:,:,:....:.:.:.:.:.::.:.,.:: ..,.*. :::...,,,,,,, .,,,,, .,, ,,, ..,,,,, ,, .,, ,,, .,.,, ,, ., .,, ,, .,...:>,. . . ..>.....* :,,.::::>..;...:.. ... ....... . ... . ..x.: ......................... .. ....... . . ......................... ...........................................................!.... . . . . . . . . . . . . . . . . . . . . .

hvolved Workers
Totrddoseto 1,076 880 566 406

involvedworkforw
(person-rem)

Risk (cancerfatikies per 0.43 0.352 0.226 0,162
campaign)

MaximallyExposed
hdividual rublic)

! Doseto maximumexposed 3.13 3.96 3.12
individud memberof tie
public(mrem)

I Risk (cancerfatiky per 1.57X1O-6 1.98x10-6 l,56x106
mpaign)

‘,1

I

/___
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, Description of the prQposed
Action and Alternatives,

T&le 2.&2. SummaW Comparison of Totil CampaignaIncremetial Environmental Impacts for the
Disposition of S~lus High& Entihed Uraniumfor Each Ati&.ve-Continued

Alternative 3 Alternative 4 Alternative 5
Alternative 2 ~ Limited Substintid Maximum

No Commercial Use CommercialUse Commercial Use Commercial Use
0/100FueWaste 25f15FueWaste 65D5Fue~aste 85/15Fue~aste

Population Wlthh 80 km
Dose to populadonwithin 36.6 33.3 35.5 28.5

80km (person-rem)
,,

Wk (amr fatrditiesper 1.83x10-2 1.67x10-2 1.78x10-2 1.43X1O-2
cmprdgn)

<.:.:.:.:.:.:.:.:.:.:.:.:.:.:.!.:.:.:...:.:..::.!.!,;:.:.:......:.!.:............................... :.y.~..:...:....................................,.............................................................................................................:...::..}....::.:.:.:.:...:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:............p*:.....:.:.:.:.:...................&....:.:................;;::::;:<.w’w:x:~:’’’;;’;
.=.:i’:&-=--iMkfliw-&i:;.i.,::,:..13Jm%M~85x10,4 ,::fib:,:::,.:::::.::.:.,.,.,:., ,..:: ...... ,.::.:

:,.. :. ..:
~ ....,.:.,’,..:,.,........ :................. .............................. ...............................................................................................:.:.:...........,.,.,................................................................................................................................................
Campaignincidentfrquencyc 2.4x10-3 1.8x10-3 1.7X1O-3
Notinvolved Workersd

.

Latentawr fatities per 0.94 30 30 30
aeeident

Msk (mmr fatilties per 202X10-3 9.2X1O-3 2.1X1O-2 2.6x102
crunpaign)

MaximallyExposed
hdividual @blic)
Latentwmr fatity per 5.7X1O-4 1.9X1O-2 1.9X1O-2 1.9X102

awident
Wk (eanmrfatilty per 1.4X1O-6 5.8x10-6 1.3X1O-5 1.7X105

campaign)
Population Within 80 h

Latentmwr fatities per 6.9x10-2 : 1.4 1.14 1.4
accident

Wk (mmr fatilties per l;6x10q 4.6x10A 1.(]X1W3 1.2X103
campaign)

The impactsfor dl fourdtematives wouldbe negligible.For M fourdtematives, themaximuminmementi h-d
indexfor tie max~ly exposedindividurd(public)is 2.02x10-2,and forworkersonsiteit is 1.26x10-2.Th~e vrdues
,weseveralordersof magnitudeunder 1.0,the regulatoryh~th WL me maximuminaementi mur risk for tie
maximallyexposedindividurd(pubfic)is 2.11X10-*4,andforworkersonsiteit is 1.08x1013.Thesevaluesarebelow
tie reguktoryWt of 1.0x10-6.~ls representsan inmeasein mmrrisk of 1in 480bfllon to thepubficandabout 1
in a mi~ionm onsiteworkers.
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T&le 2.42, Summ~ Compa&on of Totil CampaignaIncremetial Environmental Impacts for the
Deposition of Surplus High~ Enriched Uraniumfor Each Atiernative-Continued

Alternative 3 Alternative 4 Alternative 5
Alternative 2 Lindted Substintial Maximum

No Commercial Use CommercialUse Commercial Use Commercial Use
0/100FueNas@ 25f15FueWaste 65B5 FueWaste 85/15FueWaste

Nonhazardous (Sadtary)
Liquid(m3) 1,712000 ‘ 1,378,000 836,000 568,000

Solid(m3) 78,000 6Z800 38,040 25,920

Nonhazardous (Other)
Liquid(m3) 72,800 60,400 40,600 30,400

Solid(m3) o 6 14 la
Solid Low-Level(m? 8,453 6,802 5,297 2,774
SolidNonbamrdous (m3)e 56,400 45,400 27,440 18,680

LEU Low-Level(m~f 39,010 29,340 13,720 5,900

Accident-FreeOperations
Fatities to thepubticfrom 0.58 0.48 O*34 0,27

radlologid effects
Fatrditiesto the mew from 0.44 0.36 0.24 0.2

radiologiti effects
Fatities to tie publicfrom 5.5X102 4.6x102 3.4X1O-2 2,7x1V2

nonradiologicdeffwts
Accidents

FaWties to tie pubticfrom 1.aaxlo2 1.6x1U2 1,2X1W2 9,2X1W3
radiologid effectsg

Fatities to tbepubficfrom 1.83 1.54 1.1 0.84
nomdiologicd effats

Fatities to thecrew 0.51 0.44 0.3 0,23
fromnonrtilologicd
effwts

TOM1Fatalities 3.43 2,89 2.04 1.57

~ ToM campaign refers to the time required to complete blending deposition actions evaluated for Attematives 2 through 5, Values
shown repraent totat impacts over the ~ie of campaign except for fac~lty accidents for which maximum values are presented
over the ~ie of the campaign.

b Valum shown for faciti~ accidents repr=ent maximum mnsequences that muld possibly occur under each alternative.

c Values shown represent probabfity for the fife of campaign which are cdculatd by mdtiplying annuat frequency (104) by the
mtd number of years of operation.

d The nontivolved workers are workers on site but not associated with operations of the blending and conversion facilities. ‘
kvolved workers, those that are near an accident would Wely be exposed to lethal doses of radiation, if such an accident were
m occur.

e Process waste after treatmenL

f End product waste as a result of blending includes irrtilated fuel that is currentiy h the surplus HEU inventory (quantity is
classified) which potentially cotid be disposed of as high-level waste.

8 The ~mspr~tion crew md the pubtic ue mnsidered us one ~pulation for the purposes of radiological accidents.
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—

Chapter 3
Affected Entiroment

3.1 DEF~ITION OF RESO~CES

This chapter defines the existing conditions of
various resources that may be affected by the
implementation of any of the alternatives defined in
Chapter 2. The potentially affected environment is
determined by evaluating the various parameters or
components of resources that make up the baseline
for the environment, safety, and health of workers
and the public. The natural and human resources, as
well as the facility-related resources that may be
affected by the proposed action, are grouped into the
following areas for analysis in this EIS:

●

●

●

●

●

●

●

●

●

●

Land resources

Site infrastructure

Air quality and noise

Water resources

Geology and soils

Biotic resources

Cultural resources

Socioeconomic

Public and occupational health

Waste management

In addition, the existing conditions and potential
environmental impacts of intersite transportation of
materials associated with the proposed action are
described in Section 4.4.

Land Rwourcm. Land resources comprise rdl of the
terrestrial areas available for economic production,
residential or recreational use, governmental
activities (for example, military bases), or natural
resource consumption. Land resources may be
characterized by their natural resource attributes,
such as soil productivity or mineral content, or by
their potential for the location of human activities

(land use). Visual resources are dso evaluated under
land resources and are defined as natural and
human-created features that give a particular
landscape its visual aesthetic qualities. For the DOE
sites, the visurd resource assessment is based on the
Bureau of Land Management Visual Resource
Management (VRM) methodology. For the
commercial sites, the degree of contrast between the
proposed action and the existing visual landscape is
qualitatively assessed. The use or development of
land resources is subject to regulation and must
conform to governmental plans, policies, and
controls at the Federd, State, and Iocrd (municipal)
levels.

Site Infrastructure. Site infrastructure includes
those utilities and other resources required to support
construction and operation of the facilities required
for the mission. The resources described and
analyzed in this EIS include electrical power and
electricrd load capacity requirements; water/steam
supply req~lrements; natural gas, coal, and liquid
fuel requirements; and transportation networks,
including roads and rail interfaces. Site
environmental regulatory settings and pollution
prevention programs are described for each
individurd facility.

Air Quality and Noise. Air pollution refers to any
substance in the air that could harm human or animal
populations, vegetation, or structures, or that
unreasonably interferes with the comfortable
enjoyment of life and property. Pollutants may
include almost any natural or artificial compound
capable of being a~rbome.They may be in th~ form
of solid particles, liquid droplets, gases, or
combinations of these forms. Generally, they can be
categorized as primary pollutants (those emitted
directly from identifiable sources) and secondary
pollutants (those produced in the air by interaction
between two or more primary pollutants, or by
reaction with normal atmospheric constituents, with
or without photoactivation). Only outdoor air
pollutants are addressed in this document. Ambient
air quality in a given location is described as the
concentration of various pollutants in the atmosphere
compared to the corresponding standards. It is

3-1
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affected by air pollutant emission characteristics,
meteorology, and topography.

Noise is defined as unwanted sound that interferes or
interacts with the human or natural environment.
Noise may disrupt normal activities or diminish the
quality of the environment. EPA has developed
guidelines for noise levels for different land-use
classifications. Some States and localities have
established noise control regulations or zoning
ordinances that specify acceptable noise levels by
land-use category. These guidelines and regulations
are discussed in Appendix C, Section C.3.

Water Resources. Water resources comprise surface
water and groundwater. Surface water includes
marine or freshwater bodies that occur above the
ground surface, such as streams, lakes, embayments,
and oceans. Surface water bodies are classified based
on designated uses that are to be protected (for
example, drinking water supply and recreation).
Federd, State, and Iocd regulations set standards and
criteria that apply to different classifications.
Groundwater resources are defined as the aquifers
underlying the site and their extensions down the
hydraulic gradients to, and including, discharge
points andor the first major users. The quantity of
groundwater an aquifer yields is directly related to its
geologic properties. In general, the higher the
porosity (a measure of void space) and permeability
(the interconnectedness of the void space), the
greater the aquifer yield. The recharge rate is the rate
at which groundwater accumulates in the aquifer and
represents the rate at which groundwater can be
withdrawn from the aquifer without a net reduction in
the quantity of groundwater in storage. Groundwater
resources are specifically protected by Federal law
under the Safe Dritiing WaterAct by the Sole Source
Aquifer and Wellhead Protection programs. State and
local regulations may provide additional ;
classifications, standards, and criteria.

Geology and Soils. Geological resources include
mineral resources (for example, energy resources
such as coal, oil, and natural gas), unique geologic
features, and geological hazards (for example,
seismic activity [earthquakes], faults, volcanoes,
landslides, and land subsidence). Soil resources are
defined as the loose surface material of the earth in
which plants grow, usually consisting of
disintegrated rock, organic matter, and solub~esalts.

,..<~---------
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Biotic Rwources. Biotic resources include terrestrial
resources (flora and fauna), wetlands, aquatic
resources, and threatened and endangered species.
Biotic resources are defined as terrestrial and aquatic
ecosystems characterized by the presence of native
and naturalized flora and fauna. Wetlands and
threatened and endangered species have been
identified for separate analyses because of their
special regulatory status.

Terrestrial resources are defined as those plant and
animal species and communities that are closely
associated with the land. For the purpose of this EIS,
terrestrird resources include major plant communities
present in a site or region and the vegetation,
mammals, birds, reptiles, and amphibians found
within them. Scientific names of those species (both
terrestrial and aquatic) listed in the text are provided
in Appendix D.

Wetlands are defined by the U.S. Army Corps of
Engineers and EPA as areas that are inundated or
saturated by surface or groundwater at a frequency
and duration sufficient to support, and that under
normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps,
marshes, bogs, and similar areas (33 CFR 328,3),
Thus, wetlands are delineated based on the
occurrence of characteristic vegetation, soils, and ,
hydrology.

Aquatic resources are defined as those plant and
animal species and communities that are closely
associated with a water environment. For the
purposes of this EIS, aquatic resources include the
major habitats present in a site or region and the fish
species associatd with them.

Threatened species are defind as those species likely
to be endangered within the foreseeable future.
Endangered species are ddfined, under the
Endangered Species Act of 1973, as those species in
danger of extinction throughout dl or a large portion
of their range (Appendix D). The U.S. Fish and
Wildlife Service may designate areas of critical
habitat for threatened and endangered species.
Critical habitat is defined as specific areas that
contain physicrd and biological features essential to
the conservation of species and that may require
special management considerations or protection.

- .. ——— -— —.. .,,,,”,.
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Species that are Federal proposed or candidates for
listing as threatened or endangered species do not
receive legal protection under the Endangered
Species Act. However, the U.S. Fish and Wildlife
Service recommends that impacts to these species be
considered in project planning since their status can
be changed to threatened or endangered in the
foreseeable future. The U.S. Fish and Wildlife
Service has recently changed the classification of
;pecies under review for listing as threatened or
>~dangered(61 FR 7596). Proposed species include
hose plants and animrds for which a proposed rule to
ist as threatened or endangered has been published.
2andidate species include those plants and animals
!orwhich the U.S. Fish and Wildlife Service has on
ile sufficient information on biologicrd vulnerability
md threat to support issuance of a proposed mle for
isting as endangered or threatened. Candidate
;pecies previously included Category 1 (species
Appropriatefor listing as protected) and Category 2
species possibly appropriate for listing as protected).
)ue to the reeent change, candidate species include
)nlythose that are appropriate for listing as proteeted
pecies (that is, species formerly listed as Category
,). The Category 2 designation has been omitted.
dost of the spmies previously identified as Federd
mdidate Category 2 in the HEU Drafi EIS dso have
State status and continue to be evaluated for

Iotential impacts. However, due to the change in
andidate classification described above, several
pecies have been eliminated from proposed site
nreatened and endangered species lists. At the State
evel, protected species are classified in a variety of

I categories, including endangered, threatened, in need
of management, of concern, in need of monitoring, or
species of special concern.

Cultural Resources. Cultural resources are
resources that involve human imprints on the
landscape. For this EIS, cultural resources are
divided into prehistoric, historic, and Native
American resources. Paleontological resources also
are considered in this EIS. These resources are
important mainly for their potential to provide
scientific information on paleoenvironments and the
evolutiona~ history of plants and animals.

Prehistoric resources are physical properties that
remain from human activities that predate written
records. These resources are generally identified as
either isolated artifacts, sites, or districts. Isolated

artifacts may include stone or bone tools or remains
of ceramic pottery. Sites may contain concentrations
of artifacts (for example, stone tools and ceramic
sherds), features (for example, remains of campfires,
residences, or food storage pits), and plant and
animal remains; all of these resources can be usd to
reconstruct life in a region or at a limited location.
Depending on the age, complexity, integrity, and
relationship to one another, sites may be important
for, and capable of, yielding otherwise inaccessible
information about past populations.

Historic resources consist of physical properties that
postdate the existence of written records. In the
United States, historic resources are considered to be
those that date from 1492 onward. Historic resources
include architectural structures or districts (for
example, religious, commercial or residential
structures, dams, and bridges), objects, and
archaeologicrd features (for example, foundations of
mills or residences, trails, and trash dumps).
Ordinarily, sites less than 50 years old are not
considered historic for analytical purposes, but
exceptions can be made for younger properties if they
are of exceptional importance (for example,
structures associated with World War II, the
Manhattan Project, or Cold War themes)
(36 Cm 60.4).

Native American resources are sites, areas, and
materials important to Native Americans for religious
or heritage reasons. Of primary concern are concepts
of sacred space that create the potential for land-use
conflicts. Native American resources can include
cemeteries, geological or geographic elements (for
example, mountains or creeks), certain species of
animals or plants, and architectural structures (for
example, pueblos, battlefields, or trails).

Paleontological resources are evaluated under
cultural resources and are the physical remains,
impressions, or traces of plants or animals from a
former geological age. They include casts, molds,
and trace fossils, such as burrows or tracks. Fossil
localities typically include surface outcrops, areas
where subsurface deposits are exposed by ground
disturbance, and environments that favor
presemation, such as caves, peat bogs, and tar pits.

Socioeconomic. Socioeconomic encompasses the
study of the social, economic, and demographic
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characteristics of a geographical region. A region’s
socioeconomic status is characterized using
indicators such as population, size of civilian labor,
force, employment, unemployment rates, and income
level. Additional indicators of socioeconomic
conditions include level of community services (that
is, health care, education, and public safety) and
infrastructure development. The most recent
available statistics are used in the analysis. ~

Public and Occupational Health. Public and
occupational health issues include the determination
of potentially adverse effects on human health that
result from exposures to ionizing radiation and
hazardous chemicals. The degree of hazard is dirmtly
related to the type and quantity of the particular
radioactive or chemical material to which the person
is exposed as a result of various rdternativesassessed.
The exposures are converted to potential fatal
cancers andlor noncancer effects of an acute or a
chronic nature. This is done for both normal
operations and postulated accident situations.

Waste Management. Blending activities produce
waste that requires collection, storage,
characterization, destruction or stabilization,
containment, transportation, and disposal. Waste
management accepts waste produced by processing,
manufacturing, remediation, decontamination and
decommissioning, and research activities. The waste
is managed using appropriate treatment, storage, and ‘
disposal technologies in compliance with all
applicable Federal and State statutes and DOE
orders. The following waste categories are expected
from blending processes and are evaluated:
low-level, mixed low-level, hazardous, and
nonhazardous, Treated waste is waste that, following
generation, has been altered chemically or physically
to reduce its toxicity or prepare it for storage or
disposal. Waste treatment can include volume.
reduction activities, such as incineration or
compaction, which may be performed on waste prior
to storage or disposal. Stored waste is waste that,
following generation (and usually some treatment), is
temporarily retained in a retrievable manner and
monitored pending disposal. Disposed waste is waste
that has been put in find emplacement to ensure its
isolation from the environment, with no intention of
retrieval. Deliberate action is required to regain
access to the waste. Disposed wastes include

I materials placed in repositories and buried
landfills.

3.2 APPROACH TO DE~NING
AFFECTED EN~ONMENT

in

The HEU EIS describes the affected environment at
each of the candidate sites to establish a baseline
against which the projected impacts of the proposed
alternatives can be compared. The baseline
descriptions characterize those resources and the
surrounding geographical areas that may be affected
by the proposed action. These detailed descriptions
provide a basis for understanding the direct, indirect,
and cumulative effects of the proposed dtematives.

Discussions of each candidate site and its
surrounding areas are included for land resources,
site infrastructure, geology and soils, biotic
resources, and cultural and paleontological
resources, along with descriptions of the
representative area within the site that could be
affected. Information on existing conditions is
obtained from recent environmental reports,
consultations with the sites, and Federd, State, and
local agencies.

Ambient conditions are described for air quality,
noise, and water resources. Discussions focus on
current air quality and noise level conditions at site
boundaries and the quality, quantity, and availability
of surface water and aquifers in the vicinity of the
site. This information has been analyzed to obtain
key air quality, noise, and water quality parameters,
which then have been compared to regulatory
standards to establish existing conditions at the
candidate sites. Existing environmental documents
and models developed andor data generated for each
candidate site were used or incorporated by reference
to the maximum extent possible to develop the
conditions of these resources as they currently exist.

The socioeconomic analysis focuses on the potential
impacts of additional workers and their families on
the economy, housing availability, community
services, and infrastmcture, Potential socioeconomic
impacts are assessed using two geographic regions, a
regional economic area (REA) and a region of
influence (ROI). REAs are used to assess potential
effects on the economy, and ROIS are used to assess
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effects which are more localized in political
jurisdictions surrounding the sites.

The REA for each site encompasses a broad market
that involves trade among regional industrial and
service sectors and is characterized by strong
economic linkages between the communities located
in the region. These linkages determine the nature
and magnitude of multiplier effects of economic
activity (for example, purchases, earnings, and
employment) at each candidate site. REAs are
defined by the U.S. Bureau of Economic Analysis as
consisting of an economic node that serves as the
center of economic activity and the surrounding
counties that are economically related and include
the places of work and residences of its labor force.

Other potential demographic impacts are assessed for
the ROI, a smaller geographic area where the housing
market and local community services would be the
most affected. ROISare determined to be those areas
where approximately 90 percent of the current DOE,
contractor, and commercial nuclear facility
employees reside and the counties in which at least 5
percent of the current workforce lives. This
residential distribution reflects existing commuting
patterns and attractiveness of area communities f?r
people employed at each site.

The most recent available data are used in the
socioeconomic analyses. Data for the year 1992 or
later were obtained from sources such as the U.S.
Bureau of Census, Bureau of Wonomic Analysis, the
Federal Bureau of Investigation, the American
Medical Association, the American Hospital
Association, State and local government
publications, and telephone interviews with State and
local government officials.

A description of the current radiological and
chemical environments at each candidate site is
provided to establish the radiological and hazardous
chemical doses that workers and the public receive
from exposures associated with both the natural
background and with existing site operations. To
characterize each site’s operational record, an
accident history and a discussion of past and ongoing
health studies of people who work onsite or live in
the vicinity are presented. A series of environmental
and monitoring reports issued by candidate sites are
used to develop existing site environmental

descriptions. These reports present the levels of
radioactivity and hazardous chemicals in various
environmental media (for example, air, water, and
vegetation) on and around the sites. The main source
of information used to establish existing health
impacts to workers, both individud and collective, is
the compilation of occupational exposures issued
annually by DOE and NRC. Accident histories and
the results of epidemiologic studies are obtained
from many literature sources, including incidence
repom and medicd joumds.

Waste management activities are described at each
candidate site, including treatment, storage, and
disposal technologies, and compliance with
applicable standards and regulations. Both DOE and
the commercial sites maintain waste management
databases and ptiblish documents as a reporting
mechanism to disclose and gauge progress in
meeting environmental regulatory requirements.
These databasedreports were used as data sources for
waste management. Other site-specific documents
include Annual Waste Minimization and Generation
Reports, Site Treatment Plans, Pollution Prevention
and Waste Minimization Awareness Plans, Annual
Environmental Reports, and Waste Management
Plans.

3.3 OAK ~GE RESERVATION,
OAK ~GE, ~NNESSEE

The Oak Ridge Reservation was established in 1942.
It occupies approximately 13,980 ha (34,500 acres)
within the city boundaries of Oak Ridge, Tennessee.
Of the thrw major facilities on ORR, theY-12 Plant
is the primary location of the Defense Program
missions. The Y-12 assignments include the
dismantlement of nuclear weapon components
returned from the Nation’s arsenal, maintenance of
nuclear production capability and stockpile support,
storage of special nuclear materials, and special
manufacturing support to DOE. The location of the
ORR site and its vicinity is shown in Figure 3.>1.

The following sections describe the affected
environment at ORR for land resources, site
infrastructure, air quality and noise, water resources,
geology and soils, biotic resources, cultural and
paleontological resources, socioeconomic, public
and occupational health, and waste management.
Although the proposed action only involves theY-12
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Plant, baseline environmental conditions for the
entire ORR are presented for the purpose of
providing the relationship of the Y–12 Plant with
ORR and the cumulative impact statements.

3.3.1 LA~ Womcw

Land Use. The Oak Ridge Reservation is situated
within the corporate limits of the city of Oak Ridge,
roughly 19 km (12 mi) west of Knoxville,
Tennessee. All the land within ORR is owned by the
Federal Government and is administered, managed,
and controlled by DOE. The regional location of
ORR is illustrated in Figure 3.3-1.

Generalized land use at ORR and in the vicinity is
shown in Figure 3.3.1–1. There are five major

Iclassifications of land use at ORR: residential,
commercial, industrial, public/quasi public, and
forest/undeveloped. Industrial land uses (which
includes land area occupied by structures, pavemefit,
facilities, and associated undeveloped land)
comprise approximately 4,700 ha (11,600 acres) or
approximately 33 percent of the total site acreage.
About 500 ha (1,240 acres), approximately 4
percent, are used as a security buffer zone around
various facilities. About 300 ha (741 acres),
approximately 2 percent, are classified as public land
and consist mainly of the 36-ha (89-acre) Clark
Center Recreational Park, numerous small public
cemeteries, and an onsite public road (OR DOE
1989a:5-10). The remaining area, about 8,500 ha
(21,000 acres), approximately 61 percent, consists
of forestiundeveloped land, a portion of which is
managed as pine plantations for the production of
pulpwood and saw timber. The DOE water treatment
facility, which provides water to many ORR
facilities and the city of Oak Ridge, is located just
north of Y–12. There are no prime farmlands on
ORR.

I In 1980, DOE designated a portion of ORR’S
undeveloped land as a National Environmental

I
Research Park (NERP). As of July 1994, the NERP
consisted of segments totalling 5,008 ha
(12,375 acres) spread over ORR. The NERP is used
by the national scientific community as an outdoor
laboratory for environmental science research on the
impacts of human activities on the eastern deciduous

I forest ecosystem (DOE 1994u:37,51).

One public recreational facility, Clark Center
Recreational Park, is situated on an embayment of
Melton Hill Lake. Recreational facilities consist of a
boat ramp and two softball fields (OR DOE
1989a3-28). Other recreation opportunities include
controlled deer hunts on designated portions of ORR,
generally excluding the three major facilities and
waste areas.

The Department of Energy has three primary
complexes within ORR. These are the Oak Ridge
Y–12 Plant, Oak Ridge National Laboratory
(ORNL), and the K–25 Site. The Y-12 Plant
occupies approximately 1,770 ha (328 ha fenced)
(4,370 acres [811 acres fenced]). It was used in the
fabrication of all of the uranium parts used in
building U.S. nuclear weapons. It is rdso designated
as the interim storage facility for unirradiated
enriched uranium. Blending facilities at the Y–12
Plant dso provide capabilities to blend HEU to LEU
as UNH or molten metrd.

The ORR site has other facilities planned, including
proposed short-range projects (1995 through 1999).
These include the Composite Materials Laboratory,
Center for Biological Sciences, Mixed Waste
Treatment Facility, Recycle and Materials Processing
Facility, Process Waste Treatment Facility, Industrid
Landfill Expansion and Upgrades, and Steam Plant
Waste Water Treatment Facility. [Text deleted.]
Figure 3.3.1–2 shows potential future facility areas in
relation to existing ORR facilities.

Land bordering ORR is predominantly rural and used
largely for residences, small farms, forest land, and
pasture land. The city of Oak Ridge, along the
northeastern portion of ORR, is characterized by an
urban mix of residential, public, commercial, and
industrial land uses. Four residential areas are
situated along the northern boundary of ORR, each
with several houses within 30 meters (m)
(98 feet [ft]) of the boundary.

Visual Resources. The ORR landscape is
characterized by a series of ridges and vrdleys which
lie in a northeast-to-southwest direction. The
vegetation of ORR is predominantly deciduous forest
mixed with coniferous forest. Many of the open fields
(about 2,000 ha [4,940 acres]) at ORR have been
plnted in shortleaf and Ioblolly pine; smaller areas
have been planted in a variety of deciduous and

3-7
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Table 3.3.>1. Current Misswns at Oak Rtige Reservation

MBsion Dacription Sponsor

Weaponscomponents

Uraniumand lithiumstorage

Dismantlementactivities

SpMialnuclearmaterial

Supportservices

Environmentalrestorationand
wastemanagement

Researehanddevelopment

Isotopeproduction

Educationalandresearch
programs

Workfor otherFederal
agencies

Tahnology transfer

Meteorologicalresearch

Maintaincapabilityto fabricateuranium AssistantSwretaryfor Defense
and litilum componentsandpartsfor Programs
nuclearweapons

Storeenricheduranium,DU, andIitilum AssistantS=retary for Defense
materialsandparts Programs

Dismantlenucleti weaponcomponents AssistantSecretaryforDefense
returnedfromthe stockpile Programs

Processuranium AssistantSecretaryforDefense
Programs

Providesupportto designagencies AssistantSecretaryforDefense
Programs

Wastemanagementanddmontamination AssistantSecretaryfor
anddecommissioningactivitiesat ORNL, Environment Management
Y-12, andK–25

ORNLbasicresearchanddevelopmentin Officeof EnergyResearch
energy,health,andenvironment AssistantSeeretaryfor

Environment,SafetyandHerdth;
Officeof NuclearEnergy

ORNLproducesradioactiveandstable Officeof NuclearEnergy
isotopesnot availableelsewhere

OakRidgeInstitutefor Scienceand Officeof EnergyResearcti
Educationprogramsin theareasofhedth, AssistantSmretaryfor
environment,andenergy EnvironmentSafetyandHerdth;

Officeof NuclearEnergy
Projuts to suppotiotherFeded programs Departmentof Energy

Programsto transferuniquetahnologies Departmentof Energy
developedat ORRto privateindustry

Meteorologicalandatmosphericdiffusion NationalOcemicandAtrnospheric
research Administration

clean up all former or current solid waste
management units. In order to achieve a
comprehensive remediation of ORR, DOE entered
into a Federal Facility Compliance Agreement
@CA) with EPA and the State of Tennessee in 1992
to coordinate RCRA and CERCLA cleanup
activities. Based on this agreement, EPA and the
State have allowed DOE to continue operations
while trddng actions to achieve full compliance with
applicable Federal and State regulations.

The State of Tennessee has regulatory authority for
air, water, solid waste, hazardous waste, and mixed
waste (hazardous component only). DOE and the
State of Tennessee have signed a Monitoring and
Oversight Agreement intended to assure Tennessee
citizens that their health, safety, and environment are

being protected during ORR facility operations.
Under this agreement and FFCA, DOE provides
financird support to the State of Tennessee to carry
out its commitment regarding cleanup activities.

The ORR facilities are being operated with a
combination of RCRA Part B permits and interim
status regulations. The RCRA Part B permit
applications have b~n submitted for rdl of the active
storage and treatment units listed on the Part A
permit. The FFCA addresses ORR compliance with
the Land Disposal Restriction of the Hazardous and
Solid Waste Amendments of 1984, allowing ORR to
continue to operate, generate, and store mixed
wastes. This agreement and subsequent plans form
the basis for the ORR site-specific treatment plan
required by the FFCA of 1992. ‘

3-11
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The ORR underground storage tank program
regulates approximately 49 tanks and includes some
that are deferred or exempt from external regulation.
The tanks store petroleum and hazardous substances.
ORR is ahead of its schedule for upgrading an~or
replacing the underground storage tanks to
implement leak detection, spill and overflow
protmtion, and corrosion protection on dl regulated
tanks by 1998.

The ToxicSubstances Control Act (TSCA) requires
that polychlorinated biphenyl (PCB) wastes be
disposed of within 1 year of initial storage. However,
some PCB wastes are not acceptable to the TSCA
incinerator at K–25 and therefore have been stored in
excess of 1 year. On June 11, 1992, DOE forrnrdly
requested negotiation of an PPCA with EPA to allow
development of a treatment and disposal schedule for
ORR’S radioactive PCB-contaminated waste and
storage or disposal per the agreement.

Pollution Prevention. The Y–12 Pollution
Prevention Awareness Program Plan describes the
overall program in detail. The program is designed to
maintain the flow of information pertaining to waste
minimization and pollution prevention and to
facilitate activities to implement real reductions in
waste generation. A summary description of the four
key elements of the Waste Minimization and
Pollution Prevention Program includes a
promotional campaign, information exchange, a
waste tracking system, and waste assessment
performance.

One goal of the program is to sustain an effective
pollution prevention effort by improving the
awareness of the employees of waste minimization
opportunities and activities. Improved awareness is
accomplished in many ways including training,
posters, publications, seminars, promotional
campaigns, and recognition of individuals and teams
for activities that reduce generated waste and
pollutants. Waste and pollution minimization
activities at other ORR sites and other weapons sites
provide useful input to the program. Using ideas
developed by others is an important
save time and resources.

3-12
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aspect that can

Tracking waste and pollution generation in a manner
that lends itself to waste and pollution minimization
reporting is a prerequisite to documenting successes
or failures. Y–12 is improving its ability to record
and track waste shipments and pollution generation.
As an example, process waste assessments are being
conducted as part of the ongoing program to identify,
scr~n, and anrdyze options to reduce the generation
of waste. This determines the amount of material in a
workplace that is disposed of as waste during work
operations. The assessment provides a summary of
hazardous material usage and waste production and
identifies those processes and operations that need to
be improved or replaced to promote waste
minimization.

Baseline Characteristics. To support the Defense
Programs and other DOE assignments, ORR and
Y-12 have developed an extensive infrastructure
presented in Table 3.3.2-2 and described below.
ORR is serviced by three major highways, the
mainline of two railroads, a regional airport, and a
barge facility on the bland Waterway system.

Table 3.3.>2. Baseline Characteristics for the
Y-12 Ptint

Current
Characteristic= ORR Y-12

Land
Area(ha,fenced) 13,980 328
Roads(km) 71 42
Railroads(km) 27 11

Electrical
Energy 726,000 420,500

consumption
myr)

Peakload ~We) 110 62
fiel

I Naturalgas (m3/yr) 95,000,000 66,000,000
DieseVoil(Vyr) 416,000 0
Coal (tiyr) 16,300 2,940

I

Steam
I Generation(km) 150,000 99,000

Water Usage (Vyr) 14,210,000,000 7,530,000,000 I
Note MW-megawattelectriqMWh=megawatthouq

I m3*utic meterI=liteck~kilograms.
SourceORMMES1995i. I

I
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3.3.3 AIR QUAL~ Am NOEE

The following describes existing air qualit~,
including a review of the meteorology and
climatology in the vicinity of ORR. More detailed
discussions of the air quality methodologies, input
data, and atmospheric dispersion characteristics are
presented in Appendix C, Section C.1.4.

Meteorology and Climatology. The Cumberland
and Great Smoky Mountains have a moderating
influence on the climate at ORR. Winters are
generally mild and summers are warm, with no
noticeable extremes in precipitation, temperature, or
winds.

The average annual temperature at ORR is 13.7 ‘C
(56.6 ‘Q; the average daily minimum temperature is
-3.8 ‘C (25.1 ‘~ in January; and the average daily
maximum temperature is 30.4 ‘C (86.7’~ in July.
The average annual precipitation is approximately
137 centimeters (cm) (53.8 inches [in]). Prevailing
wind directions at ORR tend to follow the orientation
of the valley: up valley, from west to southwest, or
down valley, from east to northeast. The average
annual wind speed is approximately 2 meters per
second (m/s) (4.4 miles per hour [mph]) (NOAA
1994c:3). Additional information related to
meteorology and climatology at ORR is presented in
Appendix C, Section C.1.4.

Ambient Air Quality. The ORR facility is located in
Anderson and Roane Counties, in the Eastern
Tennessee-Southwestern Virginia Interstate Air
Quality Control Region (AQCR). As of January
1995, the areas within this AQCR were designated as
in attainment with respect to the National Ambient
Air Quality Standards (NAAQS) (40 CFR 81.343).
Applicable NAAQS and Tennessee State Ambient
Air Quality Standards are presented in Appendix C,
Section C.1.3. .

One Prevention of Significant Deterioration (PSD)
Class I mea can be found in the vicinity of ORR. This
area, Great Smoky Mountains National Park, is
located approximately 50km(31 mi) east of ORR.

I

Since the promulgation of the PSD regulations (40
CFR 52.21) in 1977, no PSD permits have been
required for any emissions source at ORR.

The primary emission sources of criteria pollutants
are the steam plants at K-25, Y-12, and ORNL.

Other emission sources include fugitive particulate
matter from coal piles, the TSCA incinerator, other
processes, vehicles, and temporary emissions from
various construction activities. Appendix C, Section
C.1.4 presents emissions of criteria and
hazardoudtoxic pollutants from ORR.

Table 3.3.3–1 presents the baseline ambient air
concentrations for criteria and toxic/hazardous
pollutants at ORR. As shown in the table, baseline
concentrations are in compliance with applicable
guidelines and regulations.

Concentrations of toxic/hazardous emissions that

Iexceed 1 percent of Tennessee Department of
Environment and Conservation (TDEC) air qurdity
standards from existing sources at ORR are
presented in Table 3.3.3-2. Concentrations of
toxicfiazardous emissions are in compliance with
TDEC guidelines.

Noise Conditions. The noise environment along the
ORR site boundary in rural areas and at nearby
residences away from traffic noise is typical of a rurrd
location with day/night average sound levels (DNL)
in the range of 35 to 50 decibel A-weighted (dBA)
(EPA 1974aB-4,B-5). Areas near the site that are
within the city of Oak Ridge are typical of a suburban
area with DNL in the range of 53 to 62 dBA. Major
noise emission sources witiln ORR include various
industrial facilities, equipment, and machines. The
primary source of noise at the site boundary and at
residences near roads is traffic. During peak hours,
the plant traffic is a major contributor to trfic noise
levels in the area. At the site bound~, noise emitted
from the site is barely distinguishable from
background noise levels.

The State of Tennessee has not established specific
numerical environmental noise standards applicable
to ORR. The city of Oak Ridge has specific
acceptable sound levels at property lines as presented
in Appendix C, Section C.3.2.1.

3.3.4 WAmR ~ouRcm

Surface Water. The major surface water body in the
immediate vicinity of ORR is the Clinch River,

I which borders the site to the south and west, The
Clinch River provides the regional control of both
surface and groundwater flow from ORR. There are
four major subdrainage basins at ORR that flow into

3-13



Disposition of Surplus Highly
Enriched UraniumFinal EIS

Table 3.3.3-1. EstimatedAmbient Concentrations of Criteria Pollutants
From Existing Sources at Oak Ridge Reservation

1

Most Stringent Concentration Pement of
Averaging Re@ations or at ORR Regulations

Time Guidelin~ Bounda~ or Guidelines
Pollutant (@m3) (@m3)

Carbonmonoxide(CO) 8 hours Io,oooa 5 0,05
1hour 40,000a 11 0.03

bad &b) CalendarQuarter 1.Sa 0.05 3.3
Nitrogendioxide@02) Annual 100a 3 3
Particulatematter@Mlo) Annual Soa 1 $2

24 hours 150a 2 1.33
Sulfurdioxide(S02) Annual

24 hours
3 hours

Mandated by Tennessee

I Totalsuspendedparticulate USP) 24 hours
Gaseousfluorides(asw 1month

1week

I 24 hours

1 12hours

I 8 hours

80a
365a

l,300a

150b
~.2b

~.6b

2.9b

3 .7b

250b

2
32
80

2
0.2
0.3

C0.6C
<0.6C
0.6

2.5
8.77
6,15

1.3
16.7
18.8

40.7
c16,2

0.24

1 ‘ Federal standard.
b State standard or guideline.

I cMonitoring data for Whour and 12-hour gaseous fluorides concentrations are not available at Y-12, therefore, the 8-hour
concentration was used.

Not~ Ozone, as a criteria plhrtant, is not directly emitted or monitored by the candidate sites.

Sourm: 40 CFR 50; OR DOE 19933 TN DEC 19943 TN DHE 1991a.

Table3.3.3-2. Estimated Concentrations of Toxti/Hazardous Pollutants That Exceed 1 Percent of the
Tennessee Depatiment of Environment and Conservation Air Quality Stindards

From Existing Sources at Oak Ridge Reservation

Most Stringent Concentration Pement of
Averaging Regulations or at ORR Regulations

Time Guidelines Boundary or Guidelines
Pollutant (@m3) (@m3)

Chlorine 8 hours 150 4.1 2.73
Hydrogenchloride 8 hours 750 57 7.6
Mercury 8 hours 5 0.06a 1.2”
Nitricacid 8 hours 520 78 15 <

Sulfuricacid 8 hours 100 20 20

a Annualaverage.
I

~

[Text deletti.] I
Sourm OR DOE 1993&TN DHE 1991a.
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the Clinch River and are affected by site operations:
Poplar Creek, East Fork Poplar Creek, Bear Creek,
and White Oak Creek (ORR 1992a:5). Several
smaller drainage basins including Ish Cr=k, Grassy
Creek, Bearden Creek, McCoy Branch, Kerr Hollow
Branch, and Raccoon Creek drain directly into the
Clinch River. Each drainage basin takes the name of
the major stream flowing through the area. Within
each basin is a number of small tributaries. The
natural surface water bodies in the vicinity of ORR
are shown on Figure 3.3.41.

TheY-12 Plant is located in the Bear Creek and East
Fork Poplar Creek drainage basins of the Clinch

I River (OR DOE 1994d:6-5). The Bear Creek
watershed has a drainage area of 31 square
kilometers (km2) (12 square miles [mi2]).
Headwaiters of Bear Creek originate near the west
end of the Y-12 Plant and flow westward through
Bear Creek Valley before turning northward to flow
into East Fork Poplar Creek. The East Fork Poplar
Creek drainage basin has an area of 78 km2 (30 rni2).
The headwaitersof East Fork Poplar Creek consist of
springs that originate on the northwest slope of
Chestnut Ridge. West of the Y-12 Plant, East Fork
Poplar Creek flows into Lake Reality and then to
Poplar Creek, a tributary of the Clinch River (OR

I DOE 1994d5-9).

The Clinch River and connected waterways supply
all raw water for ORR. The C1inch River has an
average flow of 132 cubic meters per second (m3/s)
(4,661 cubic feet per second [ft3/s]) as measured at
the downstream side of Melton Hill Dam at mile
23.1. The average flo,wof Bear Creek near Y-12 is
0.11 m3/s (3.9 ft3/s). The average flow at East Fork
Poplar Creek is 1.3 m3/s (46 ft3/s). ORR uses
approximately 14.2 billion liters (1)/yr (3.75 billion
gallons per year [BGY]) of water, and Y-12 uses
approximately 7.53 billion Uyr (1.99 BGM of water
(OR MMES 1995a:B-l); the ORR water supply
system includes the DOE treatment facility and K–25

Itreatment facility, and has a capacity of 122 million
Vday(32,2 million gallons per day [MGD]).

At Y-12, there are six wastewater treatment facilities
with National Pollutant Discharge Elimination
System (NPDES)-permitted outfalls to East Fork
Poplar Creek. Y-12 also has a permit to discharge

I
wastewater to the Oak Ridge Treatment Facility. At
ORNL, three NPDES-permitted wastewater
treatment facilities discharge into White Oak Creek

basin. K–25 operates one sanitary sewage system,
which discharges to East Fork Poplar Creek
(OR DOE 1994c:4-17-4-19). Currently,
approximately 1,856 million Uyr(491 million grdlons
per year NGM) of wastewater is being discharged
from ORR activities.

Clinch River water levels in the vicinity of Y–12 are
regulated by a system of dams operated by the
Tennessee Valley Authority. Melton Hill Dam
controls the flow of the Clinch River along the
northeast and southeast sides of ORR. Watts Bar
Dam, on the Tennessee River near the lower end of
the Clinch River, controls the flow of the Clinch
River rdong the southwest side of ORR.

The Tennessee ValleyAuthority has conducted flood
studies along the Clinch River, Bear Creek, and East
Fork Poplar Creek (OR NA 1991a:l). Other than a
few buildings, Y–12 facilities lie outside the 100- and
500-year floodplains of East Fork Poplar Creek, Bear
Creek, and the Clinch River @igure 3.3.*2).

Sqrface Water Quali@. The streams and creeks of
Tennessee are classified by the TDEC and defined in
the State of Tennessee Water Quality Standards.
Classifications are based on water quality, designated
uses, and resident aquatic biota. The Clinch River is
the only surface water body on ORR classified for
domestic water supply. Streams at ORR are classified
for fish, aquatic life, and livestock watering;
irrigation; recreation; md wildlife. White Oak Creek
and Melton Branch are the only streams not classified
for irrigation. Portions of Poplar Creek, East Fork
Poplar Creek, and Melton Branch are not classified
for recreation.

Both routine and NPDES-required surface water
monitoring programs (over 225 sites) are performed
at the Y-12 Plant to assess the impacts ‘of the plant
effluents upon natural receiving waters and to
estimate the impacts of these effluents on human
health and the environment. At Y-12, Bear Creek,
McCoy Branch, Rogers Quarry, and East Fork Poplar
Creek receive effluents from treated sanitary
wastewater, industrial discharges, cooling water
blowdown, stormwater, surface water runoff, and
groundwater. The chemical water quality of Bear
Creek has been affected by the infiltration of
contaminated groundwater. Contaminants include
high concentrations of dissolved salts, several metals,
chlorinated solvents, and polychlorinated biphenyls
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I (PCBS) (OR DOE 1994d:5-9). DOE is currently
involved with remediation of East Fork Poplar Creek
under CERCLA, bmause the creek was contaminate
by past releases from the Y-12 Plant. Significant
cleanup activities are required on- and off-site.
Contaminants in East Fork Poplar Creek include
heavy metals (including mercury organics, PCBS, and

I radionuclides) (OR DOE 1994d:5-9).

There are 455 NPD~-permitted outfalls associated
with the three major facilities at ORR; many of these

I are stormwater outfalls. Approximately 57,000
NPD~ laborato~ analyses were completed in 1993,
with a compliance rate of over 99 percent (OR DOE
1994c:2-13). One Notice of Violation was issued by
TDEC in 1993 for exceeding permit limits for total
suspended solids at three outfalls at ORNL. An action

plan was prepared addressing projects to mitigate the
potential for fiture violations.

As shown in Table 3.3.4-1, no concentrations
exceeded State water quality criteria where the Clinch
River leaves ORR. Monitoring data from this
sampling site were compared with data from the
Melton Hill Dam sampling site located upstream of
all ORR dischwges and therefore are representative of
background water quality. The concentrations
downstream of ORR discharges were lower than
concentrations upstream in all cases except gross
beta, uranium, and total suspended solids.
Concentrations at Melton Hill Dam were also well
below applicable water quality criteria.

Su~we WaterRights and Permits. h Tennessee, the
State’s water rights laws are codified in the Water

T&le 3.3.&l. Summa~ of Su~we W~er Qual@ Monitoring at Oak Ridge Resewation

I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
1

I

I

AverageWater Body Concentration
Menton Htil Reservoir

Water Quality AboveCity of Oak
Parameter Unit of Measure Criteriaa Clinch Rive# Ridge Water Intake

Alpha(gross) pcti 15C 0.85* 0.3 1.7* 0.46
Beta (gross) pcfl 5od 4.8 * 0.54 2.9* 0.32
Cesium-137 pcti l19d 0.65* 1.2 NST
Chemicaloxygendemand m~ NA <8.2 15
~uoride m~ 4C <0.1 NST
Manganese,Total m~ o.05e 0.036 0,91
Nitrate m~ 10C9f 3.3 NST
pH pH units 6.5 to 8.5f 8 8
Sodium m~ NA 4.1 4.8
Sulfate m@ 250e 21 22
Suspendedsolids my NA <11 <6.6
Technetium-99 pcti 900s 2.9* 1.1 NST
Totaldissolvedsolids m~ 5ooe ‘ 150 170
Tritium pc~ 20,000C <8.6 NST
Uranium,Total pcn 20s 1.6~ 0.g7 1,0* 0.5

a For comparison only, except for parameters which have Tennessee water qurdity criteria.

b 1993 Summary data for Clinch River tilometer 16, downstream from all DOE inputs.

c National Primary Dnnting Water Regulations (40 CFR 141).

d Proposed National Primary Driting Water Regulations, Radionuctides (56 FR 33050).

e National Secondary Driting Water Regulations (40 CFR 143).

f Tennessee State Water Quality Criteria.
~ DOE Defived Concentration Guides for Water (DOE Order 5400.5). Derived Conmntration Guides values are based on a

committed effective dose equivalent of 100 mretiy~ however, because the dritilng water maximum contaminant level is based
on 4 mredyr, the number listed is 4 percent of the Derived Concentration Guides.

Not& NA=not applicable <*stimated values andor detwtion limits were used in the calculation; NST=no sample Mew
pCi=picMuri~ mg=milligram.

Source DOE 1993w OR DOE 1994E ~ DEC 1991a.
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Quali~ Control Act. The designated uses of a water
body cannot be impaired. The only requirement to
withdraw water from available surface water may be a
U.S. Army Corps of Engineers permit to construct
intake structures.

1Groundwater. The ORR faciliu is located in an area
‘ of sedimentary rocks of widely-varying hydrologic
characteristics. Groundwater on ORR occurs both in
an unsaturated zone as transient, shallow subsurface
storm flow and as an underlying, unconfined water
table aquifer (over 30.5 m [100 ft] thick). The storm
flow zone and the water able aquifer are separated by
an unsaturated zone of variable thickness. In low-
lying areas where the water table occurs near the
surface, the storm flow zone and the saturated zone are
indistinguishable.

Many factors influence groundwater flow on ORR.
Generally, groundwater flow wcurs in the upper 5 to
9 m (16 to 30 ft) of the saturated zone, and because of
the topographic relief and a decrease in bedrock
fracture density with depth, groundwater flow is
restricted primarily to shallow depths and
groundwater discharges to nearby surface waters
within ORR (OR DOE 1994c:5-5). Depth to
groundwater is generally 6 to 9 m (19.7 to 29.5 ft) but
is as little as 1.5 m (4.92 ft) in the area of Bear Creek
Valley near Highway 95.

Aquifers at ORR include a surficial soil and regolith
unit and bedrock aquifers. The surficial aquifer
consists of manmade fill, alluvium, and weathered
bedrock. Bedrock aquifers occur in carbonates and
low-yield sandstones, siltstones, and shales.
Groundwater flow in the surficid aquifer is controlled
by bedding planes, joints, fracture, and/or solution
cavity distribution and orientation in limestones that
store and transmit relatively large volumes of water.
Bedding-plane and strike-parallel fracture orientation
give rise to preferential groundwater movement along
strike direction (OR DOE 1992c:5-7).

n the bedrock aquifer, essentially all groundwater
)ccurs in fractures and in a few larger cavities within
he formations. Enlarged fractures and cavities are the
)rimary water producing and solute transport features
tnd are supplied by seepage through fractures in the
‘ockmatrix. These fractures outnumber the enlarged
lactures and cavities, are interconnected, and provide
he continuity for groundwater flow paths. Movement
)f groundwater through fractures and solution

I
conduits in some of the carbonate bedrwk aquifers
is quite rapid even where gradients are not
particularly steep.

There are no Class I sole-source aquifers that lie
beneath ORR. NI aquifers are considered Class U
aquifers (current potential sources of drinking
water). B-ause of the abundance of surface water
and its proximity to the points of use, very little
groundwater is used at ORR. Only one supply well
exists on ORR; it provides a supplemental water
supply to an aquatics laboratory during extended
droughts.

Recharge Mcurs over most of the are% but is most
effective where overburdened soils are thin or
permeable. In the area near Bear Creek Valley,
recharge into the carbonate rocks is mainly along

] Chestnut Ridge (OR DOE 1992c:5-5). Shallow
=groundwater generally flows from the recharge

areas to the center of Bear Creek Valley and
discharges into Bear Creek and its tributaries.

I Groundwater Quali~. [Text deleted.] Groundwater
samples are collected quarterly from over 1,000
monitoring wells throughout ORR and
semiannually from offsite residential drinking water
wells. Groundwater samples collected from the
monitoring wells are analyzed for a standard suite of
parameters and constituents, including trace metals,
volatile organic compounds, radioactive materials,
and pH. Background groundwater qurdity at ORR is
generally good in the near-surface aquifer zones and
poor in the bedrock aquifer at depths greater than
305 m (1,000 h) due to high total dissolved solids.
Groundwater quality at the Y-12 Plant has been
affected by four types of contaminants: nitrates,
volatile organic compounds (VOCS), metals, and
radionuclides in various concentrations (OR DOE

[ 199@.&3). The contamination is found in the first
76 m (250 ft) below the surface and is comprised of
hazardous chemicals and radionuclides (mostly
uraniu@ from past weapons production process
activities. Effluents from current operations and
waste management practices are regulated to protect
and prevent discharges to the environment. The
contaminated sites include past waste disposd sites,
waste storage tanks, spill sites, and contaminated

I

inactive facilities (OR DOE 1994c: 7-11, 7-16,
7-23). The groundwater quality, as indicated by
groundwater contamination monitoring wells near
the HEU interim storage facility, is summarized in
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Table 3.3.42 and sample locations are identified in
Figure 3.3.&l.

Groundw&erAvaikbili&, Use, and Rights. Because
of the abundance of surface waters and its proximity
to the points of use, very little groundwater is used at
ORR. Only one water supply well exists on ORR; it
provides a supplemental water supply to an aquatics
laboratory during extended droughts. Industrid and
drinking water supplies in the area are primarily
taken from surface water sources; however, single-
family wells are common in adjacent rural areas not
served by the public water supply system. Most of the
residential supply wells in the immediate area of
ORR are south ~fthe Clinch River. Most wells used
for potable water are in the deeper principal
carbonate aquifers (up to 305 m [1,000 ft]), while the
groundwater contamination at Y–12 is primarily
found at a depth of 84 m (276 ft).

Groundwater rights in the State of Tennessee are
traditionally associated with the Reasonable Use
Doctrine (VDL 1990a:725). Under this doctrine,
landowners can withdraw groundwater to the extent
that they must exercise their rights reasonably in

I relation to the similar rights of others. [Text deleted.]

3.3.5 GEOLOGYAm SOIM

Geology. The ORR facility lies in the Valley and
Ridge Province of east-central Tennessee. The
topography consists of alternating valleys and ridges
that have a northeast-southwest trend with most ORR
facilities occupying the valleys, The HEU interim
storage facilities are located at Y-1 2’s Bear Creek
Valley. Bear Creek Valley is underlain by rocks
composed of siltstone, silty limestone, and shale with
some sandstone. The present topography of the
valley is the result of stream erosion of the softer
shales and limestones.

The Y-12 Plant is cut by many inactive faults formed
during the late Paleozoic Era. There is no evidence of
capable faults in the immediate area of Oak Ridge
within the definition of 10 CFR 100; the nearest are
482 km (300 mi) west in the New Madrid Fault zone.

The Oak Ridge area lies at the boundary between
Seismic Zones 1 and 2, indicating that minor to
moderate damage could occur as a result of
earthquakes ~lgure 3.3.5-l). Since the New Madrid
earthquakes of 1811-1812, at least 26 other

3-20

earthquakes with modified Mercalli intensity of III to
VI (Table 3.3.5-1) have been felt in the Oak Ridge
area; most of these have occurred in the Valley and
Ridge Province. The nearest seismic event occurred
in 1930, 8 km (5 mi) from ORR with a modified
Mercalli intensity of V at the Oak Ridge site
(OR EG&G 1991a:3.6.2). The most recent seismic
event occurred in 1973, 32 km (20 mi) southeast
from ORR. This earthquake had an estimated
modified Mercalli intensity of VII at the epicenter
and approximately a modified Mercalli intensity of
V to VI in the Oak Ridge area, Recorded ground
acceleration at ORR was less than 0.01 gravity.
Although the Oak Ridge area experiences a moderate
level of seismic activity, no deformation of recent
surface deposits has been detected at ORR, and
seismic shocks from the surrounding, more
seismically active, areas are dissipated by distance
from the epicenters. A maximum horizontal ground
surface acceleration of 0.19 gravity at ORR is
estimated to result from an earthquake that could
occur once every 2,000 years (DOE 1996h:4.57),
Most of the facilities that would be used meet the
target performance to withstand an earthqude with
an acceleration of 0.19 gravity with relative minor
structural modifications. However, Buildings 9204-2
and 9995 would require more extensive
modifications to bring the buildings into
conformance with the target performance goal for
new facilities (OR DOE 1994d:G-10). The area has
not experienced volcanism within the last 230
million years; therefore, no present or future volcanic
activity is expected.

Soils. Bear Creek Valley lies on well to moderately
well-drained soils underlain by shale, siltstone, silty
limestone, and sandstone. Developed portions of the
valley are designated as urban land. Soil erosion from
past land uses has ranged from slight to severe.
Erosion potential is very high in those areas that have
slopes greater th?n 25 percent and those areas that
have been eroded in the past. Erosion potential is
lowest in nearly flat-lying permeable soils that have a
loamy texture. Additionally, wind erosion is slight,
shrink-swell potential is low to moderate, and the
soils are acceptable for standard construction
techniques.

3.3.6 BIOnC RNOURCm

Biotic resources at ORR include terrestrial resources,
wetlands, aquatic resources, and threatened and

..-— —-— — -_. —-. ,,,. ,,._. _— —— ————
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Table 3.3.42. Summay of Groundwater Quali@ Monitoring at Oak Ridge Reservation

Etiting Conditions (1994)a

Water Quati&
Criteria and WeUNo. We~No. WellNo.

Parameter Unit of Measure Stindardb GW-056 GW-683 GW-685
AlkalinityC03
Alka1inityHC03
Alpha(gross)
Aluminum
Barium
Beta (gross)
Boron
Calcium
Chloride
Chromium
Copper
Fluoride
Iron
Magnesium
Manganese

I Nickel
I Nitrate

pH
Potassium
Sdlum

I Strontium
Sulfate
TotaldisSOIVd sofids

I Uranium,Total
Vanadium
Zinc

NA
NA
15C

0.05to o.2d
2C

5oe
NA
NA

250d
o.05f
1.3=

4C
o.3d

NA
o.05d
o.1~f

~oc,f

6.5 to 8.5f
NA
NA

8C
250d
5Wd

2og

NA
5d

cl
255

2.54
0.17
0.12
3.66
0.048

99
79
<0.01
4.004

0.1
1.2

21
0.45
0.11
0.2
7.4
1.9

46
0.16

29
422
<0.015
c 0.005

0.0056

<1
198
22.2
0.099
0.13

34.3
0.082

73
13

<0.01
<0.004

0.2
0.036

20
0.0026

<0.01
12
7.3
1.7
9.6
0.14

21
278

0.08
<0.005

0.0035

<1
257

4.94
0.21
0.11

11.4
0.038

84
45
0.01

c 0.004
0.1 ,
1.2

<4
0.074

<0.01
4
7.5
1.2

23
<11.1

20
358
<0.015
<0.005

0.0061

I n Well locations are shown in Figure 3.3.&l.

b For comparison only,

c National Prim~ Drinking Water Regulations (40 CFR 141).

d National Sandary Drinking Water Regulations (40 CFR 143).

e Proposed National Primary Drinking Water Regulations; Radionuclides (56 FR 33050),

f Tennessee State Water Quality Standards.

g DOE Derived Concentrations for Water (DOE Order 5400.5). Derived Conmntration Guides values are based on a committed effective
dose equivalent of 100 mredyc however, bause the drinking water mmimum contaminant level is based on 4 mretiyr. tie number
listed is 4 pereerrt of the Derived Conecntration Guide.

INote: NA=not applieablq <-+timated values andor detution timits were usd in’the calculation m~milligraw pCi=picoeune.

Sour% OR DOE 1995fi ~ DEC 1991a.
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T&le 3.3.5-1. The Mod@ed MercaUi Scab of 1931, WtihApproximate CorreWons to Richter Scale
and Maximum Ground Accebr&n

Modified Appmtiate M&urn
Memlfi Molter Ground

Intensi@ Observed Effectsof Earthquake Ma~itudeb’ c Accelerationd

Usuallynot felt
Felt by personsat rest on upperfloorsor favorablyplaced
Felt indoor$ hangingobjmts swing;vibrationfikepassingof light

truckeecurs;mightnot be recognizedas earthquake
Felt noticeablyby personsindoors,especiallyin upperfloors;

vibrationoccurslikepassingof heavytruck,jolting sensation;
standingautomobilesrock windows,dishes,anddoorsrattlq
woodenwallsandframesmaycreak

Felt by nearlyeveryon~sleepersawaken;liquidsdisturbedand
mayspill;somedishesbre~, smrdlunstableobj=ts aredisplaced
or upset doorsswing,shuttersandpicturesmovq pendulum
clocksstopor start

Feltbydl; manyarefrightend, personswalkunsteadily;windows
anddishesbreak objmts falloff shelvesandpicturesfdl off
walls;furnituremovesor overturns;weakmasonrycracks;small
bellsring; tr~s andbushesshake

Difficultto stand;noticedby cardrivers;furniturebreaks;damage
moderatein wellbuiltordinarystructures;poorquatitymasonry
cracksandbre~, chimneysbreakat roof~n~ loosebricks,
stones,and tiles frdl;wavesappearon pondsandwateris turbid
withmud smaIlearthstides;largebellsring

Automobilesteeringaffeeted;somewrdlsfall; twistingandfdfing
of chimneys,stacks,and towers;framehousesshift if on
unsecuredfoundations;damageslightin spwidly designed
smctures, considerablein ordln~ substantialbuildings
changesin flowof wellsor springs;cracksap~ in wetground
andsteepslopes

Generalpanic;masonryheavilydamagedor deatroyd,
foundationsdamaged;seriousdamageto framestructures,darns
andreservoirs;undergroundpipesbreti, conspicuousground
crz.cks

Mostmasonryandframestructuresdestroyd somewellbuilt
woodenstructuresandbridgesdestroyd; seriousdamageto
damsanddikes;largelandslides;rails bent

Railsbentgreatly;undergroundpipelinescompletelyoutof service
Damage nearly total; largerockmassesdisplacd objats thrown

intoai~ linesof sightdistortd

2 negligible
2t03 4.oo3g

3 0.003too.oo7g

4 0.007toO.olsg

5

6

0.015to o.03g

0.03to o.09g

0.07 to o.22g

7
0.15to o.3g

0.3 to o.7g

8

0.45to 1.5g

0.5 to 3g
8+ 0.5 to 7g

* Intensityisaunitlessexpressionto r~ tie severity of an earthqu~e by its ef;ects on people and buildings.

b Magnitude is an exponential function of seismic wave ampfitude, relatd to the energy released.

c Until the development of the Richter magnitude scale in 1935, the effeets of an *quake were measured by intensity scrde.
d Accelemtion is expressd in relation to the d’s g~VitatiOnal ac~le~tion ~).

Source: ICSSC 1985a PPI 1994a.
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endangered species. Within each biotic resource area,
the discussion focuses first on ORR as a whole and
then on the Y-12 Plant. Scientific names of species
identified in the text are presented in Appendix D.

Terrestrial Resources. Plant communities at ORR
are characteristic of the intermountain regions of
central and southern Appalachia. Since it was
withdrawn from public access, approximately
10 percent of ORR has been permanently disturbed
and no longer provides natural habitat; the remainder
of the site has revertd to or been planted with natural
vegetation (OR DOE 1989a:3-5). The vegetation of
ORR has been categorized into seven plant
communities.

Pine and pine-hardwood forest is the most extensive
plant community on ORR. Important species of this
type include Ioblolly, shortleaf, and Virginia pine.
Another abundant plant community is the oak-
hickory forest, which is commonly found on ridges
throughout ORR. Northern hardwood and hemlock-
white pine hardwood forests are the least common
forest community types on ORR. Forest resources on
ORR are managed for maintaining the multiple use of
forest land and sustaining the yield of quality timber
products (OR DOE 1994b:2-1 13). There are 983
species, subspecies, and varieties of plants that have
been identified on ORR (OR NERP 1993b2).

Animals found on ORR include 39 species of
mammals, 169 species of birds, 33 species of reptiles,

I and26speeies of amphibians (OR NERPnda10-17).
Animals commonly found on ORR include the
American toad, eastern garter snake, Carolina
chickadee, northern cardinal, white-footed mouse,
and raccoon. Although the whitetail deer is the only
species hunted onsite (OR DOE 1991c:4-6), other
game animals are also present. Raptors, such as the
northern harrier and great horned owl, and
carnivores, such as the gray fox and mink, are
ecologically important groups on ORR (ORNL
1981a:3.4-17). A variety of migratory birds has been
found at ORR. Migratory birds, their nests, and eggs,
are protected under the Migratory Bird TreatyAct.

Habitat within the vicinity of the Y-12 Plant is
dominated by buildings, parking lots, and lawns;
thus, little natural vegetation is present. A few small
forested areas do exist within the plant boundary
along the Chestnut Ridge. Animals within the Y–12

3-24

_—— — _--——. :-.

boundary are limited by the lack of large areas of
natural habitat.

Wetlands. Wetlands on ORR include emergent,
scrub-shrub, and forested wetlands associated with
embayments of the Melton Hill and Watts Bar
Reservoirs; riparian areas bordering major streams
and their tributaries; old farm ponds; and
groundwater seeps. Well-developed communities of
emergent wetland plants in the shallow embhyments
of the two reservoirs typically intergrade with
forested wetland plant communities, which extend
upstream through riparian areas associated with
streams and their tributaries. Old farm ponds on ORR
vary in size and support diverse plant communities
and fauna. Although most riparian wetlands on ORR
are forested, areas within utility rights-of-way, such
as those in Bear Creek and Melton Valleys, support

[ emergent vegetation (OR NERP 1991w18, 26, 41).

Aquatic Resources. Aquatic habitats on or adjacent
to ORR range from small, free-flowing streams in
undisturbed watersheds to larger streams with altered
flow patterns due to dam construction. These aquatic
habitats include @ilwaters, impoundments, reservoir
embayments, and large and small perennial streams,
as well as seasonal and intermittent streams.

Sixty-four fish species have been collected on or
adjacent to ORR. The minnow family has the largest
number of species and is dominant in most streams,
Fish species representative of the Clinch River in the
vicinity of ORR we shad, herring, common carp,
catfish, bluegill, crappie, and drum (ORNL

] 1981b:138, 139). The most important fish species
taken commercially in the ORR area are common
carp and catfish. Recreational species consist of
crappie, bass, sauger, sunfish, and catfish.

Bear Creek, located west of the Y-12 Plant boundary,
contains adequate physical habitat to maintain and
propagate aquatic life throughout its length, with the
lower reaches having increased habitat diversity;
however, contamination (primarily from the Y-12
Plant) has affected species diversity and richness,
especially in comparison with unaffected streams of
similar size. East Fork Poplar Creek, also within the
vicinity of the Y-12 Plant, contains several species of
fish, as well as benthic and other organisms typical of
aquatic h,abitats with characteristics ranging from
limestone rip-rap to smooth ,and muddy stream
bottoms; however, as in Bear Creek, contamination

z.~ - T
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from the Y-12 Plant and other sources has affected
aquatic species diversity and abundance (OR DOE
1994d:5-13).

I Threatened and Endangered Speci=. Eighty-four
Federd- and State-1istedthreatened, endangered, and
other special status species have been identified on

I and near ORR (Appendix D, Table D.1-2). The
appendix indicates that 24 of these species have
recent records of occurrence on ORR, none of which
are Federal listed as threatened or endangered.
Fifteen species are State listed as threatened or
endangered, the majority of which are plant species
located within the National Environmental Research
Park. No critical habitat for threatened or endangered
species, as defined in the Etingered Species Act (50
CFR 17.11; 50 CFR 17.12), exists on ORR.

There are no Federd-listed threatened or endangered
species known to occur in the vicinity of the Y-12
Plant. The Tennessee date is a State-listed species in
neti of management known to occur in Bear Creek

I near theY-12Plant (OR~RP 1993a10). ORR fies
within the geographic range of the gray and the
Indiana bats, but suitable habitat for these species is
not known to occur on or near the Y–12 Plant.
Neither bat species was collected during a limited
survey conducted in 1992 (OR TT 1993a). The
peregrine falcon may occur in the area as a rare
migrant or winter visitor. Hellbenders may occur in

I streams that drain the site. [Text deleted.]

Prehistoric Resources. More than 20 cultural
resources surveys have been conducted on ORR.
About 90 percent of ORR has received
reconnaissance-level studies; however, less than
5 percent has been intensively surveyed.Most cultud
resources studies have occurred along the Clinch
River and adjacent tributaries. Prehistoric
archaeologicrdsites recorded at ORR include villages,
burial mounds, camps, quarries, chipping stations,
limited-activity locations, and shell scatiers. Over 45
prehistoric sites have been recorded at ORR. At least
10 prehistoric sites maybe considered potentially
eligible for the National Register of Historic Places
(NRHP); however, most of these sites have not yet
been evaluated. One site (40RE86), which is located
on the Clinch River near K-25, has b=n determined
eligible for inclusion on the NRHP. No NRHP-
eligible prehistoric sites have been identified at Y-12.

One site (40AN6), a Iitilc scatter, was identified near
Scarboro Road east of Y–12, outside the fences. A
field review of Y-12 indicated that much of the area
had &n disturbed, and that the potentird for NRHP-
eligible prehistoric sites was low. Additional
prehistoric sites may be identifid in the unsurveyed
portions of ORR. On May 6, 1994, a Programmatic
Agreement concerning the management of historical
and cultuti properties at ORR was exwuted among
the DOE Oak Ridge Operations Office, the Tennessee
State Historic Reservation Officer, and the Advisory
Council on Historic Preservation. This agreement was
administered to satisfy DOE’s responsibilities
regarding Sections 106 and 110 of the National
Historic Preservation Act and requires DOE to
develop a cultural resources management plan for
ORR and to conduct cultural resources surveys as
rquired.

Historic Resources. Several historic resources
surveys have been conducted at ORR. Historic
resources identified at ORR include both
archaeological remains and standing structures.
Documented log, wood frame, or fieldstone
structures include cabins, barns, churches,
gravehouses, springhouses, storage sheds,
smokehouses, log cribs, privies, henhouses, and
garages. Archaeological remains consist primarily of
foundations, roads, and trash scatters. Sixty-five
pre-1942 cemeteries were located within the original
ORR. Today, there are only 32 known cemeteries
within ORR, because the sti of the reservation has
been reduced. More than 240 historic resources have
been recorded at ORR, and 20 of those sites maybe
considered potentially eligible for the NRHP. Freel’s
Cabin and two church structures, George Jones
Memorird Baptist Church and the New Bethel Baptist
Church, are fisted on the NRHP. These structures date
from before the establishment of the Manhattan
Project, which was established in 1942 as the
Manhattan Engineering Works for the purpose of
constructing atomic bombs. NRHP sites associated

I with the Manhattan Project include the Graphite
Reactor, listed on the NRHP as a National Historic
Landmark, and three -c checkpoints, Bear Creek
Road, Bethel Valley Road, and Oak Ridge ~mpike
Checking Stations. None of these sites are located at
Y-12. Many other buildings and facilities at ORR are
associated with the Manhattan Project and may be
potentially eligible for the NRHP. Historic building
surveys were completed during fiscal year 1994 at
K–25 and ORNL. A similar survey was completed at
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Y-12 in fiscal year 1995 and the final document

I
should be finished in fiscal year 1996. It is possible
that as many as 100 buildings within Y–12 may be

‘ eligible for the NHRP as contributing properties to a
Y-12 Historic District. Additional historic sites may
be anticipated in the unsurveyed portions of ORR.

Native Ameri~n R~ources. The Overbill Cherokee
occupied portions of the Tennessee, Hiwassee,
Clinch, and Little Tennessee River Valleys by the
1700s. Overbill Cherokee villages consisted of a large
townhouse, a summer pavilion, and a plaza;
residences had both summer and winter structures.
Subsistence was based on hunting, gathering, and
horticulture. Most of the Cherokee people were
relocated to the OMahoma Territory during the 1830s
as part of the Trail of Tears; some Cherokee later
returned to the area. Resources that may be sensitive

I to Native American groups include remains of
prehistoric and historic villages, ceremonial lodges,
cemeteries, burials, and traditional plant-gathering
areas. No Native American resources have been
identifid at Y–12.

Pdeontologid Rwources. The majority of geological
units with surface exposures at ORR contain

I

paleontological materials. Paleontological materials
consist of primarily invertebrate remains, and these
assemblages have relatively low researchpotentird.

3.3.8 SOCIOECONO~CS

Socioeconomic characteristics described for ORR
I include employment, regional economy, population,
housing, community services, and local

I transportation. Statistics for employment and regional
economy are presented for the REA that encompasses
15 counties around ORR in the State of Tennessee
(Appendix F, Table F.1–1). Statistics for population,
housing, community services, and local
transportation are presented for the ROI, a four-
county area in which 91.3 percent of all ORR
employees reside: Anderson County (33.1 percent),
Knox County (36 percent), Loudon County
(5.6 percent), and Roane County (16.6 percent)
(Appendix F, Table F. 1-2). Approximately
31.7 percent of the ORR employees reside in the city
of Knoxville (Knox County). Supporting data are
presented in Appendix F.

Regional Economy Characteristics. Between 1980
and 1990, the civilian labor force in the REA
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increased 16.2 percent to the 1990 level of 412,803,
In 1994 unemployment in the REA was 4.9 percent,
which was about the same as the rate for Tennessee,
The region’s per capita income of $17,652 in 1993
was approximately 4.3 percent less than the statewide
per capita income of $18,439. Employment and

I regional economy statistics and projections for the
“pr~posed action period for the 0~ ~A are given in
Appendix F, Table F.1+, and selected statis~ics are
summarized in Figure 3.3.8-1.

As shown in Figure 3.3.8-1, the composition of the
REA economy parallels that of the statewide
economy of Tennessee. During 1993, the services
sector accounted for 26 percent of the region’s total
employment, followed by retail trade (19 percent)
and manufacturing (18 percent). For the entire State,
the services sector comprised 26 percent of total
employment, while manufacturing accounted for
19 percent, and retail trade accounted for 17 percent.

[Textdeleted.] ‘

Population and Housing. In 1992, the ROI
population totaled 499,~. From 1980 to 1990, the
ROI population increased by 4 percent, compared to
6.2 percent for Tennessee. Within the ROI, Loudon
County experienced the greatest population increase,
9.5 percent, while Roane County’s population
decreased by 2.5 percent. Population trends are
summarized in Figure 3.3.8-1. [Text deleted,]

The number of toti housing units in the ROI inc~ased
13.8percent between 1980and 1990,reaching 206,234
in 1990.k comparison, the number of housing units in
the State increased by almost 16 percent during the
same period. The 1990 ROI homeowner and rental
vacancy rates were 1.7 and 8,5 percent, respectively,
These rates were comparable to thg Statewide rates. (A
full presentation of population and housing statistics
and projections are provided in Appendix F, Tables
F.1-10 and F.1-14, respectively.)

Community Services. Wucation, public safety, and
health care characteristics are used to assess the level
of community services in the ORR ROI. Figure
3.3.8-2 summarizes school district characteristics for
the ORR ROI. Figure 3.3.8-3 summarizes public
safety and health care services.

Education. In 1994, eight school districts provided
public education services and facilities in ~heORR

——. --- ————- —.- -— .—..._ .._ _— ——-. - —— _ .—___~__--. — —
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NonfartiPfivate Sector Employment for the ORR REA and Tennessee, 1993a
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Figure 3.3.8-1. Economy, Popubtion, and Housingjor tne ua~ Kmge Keservugturb
Regional Economic Area and Region of Influence.

3-27



-... .-. .”- -, -,..-,,. . .,-. -.”

Number of Students per Teacher in the ORR ROI School Districts, 1994
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Number of Sworn Police Officers and firefighters per 1,000 Persons in the ORR ROI, 1995a
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Figure 3.3.8-3. Public Safe@ and Health Care Charactetitics jor the va~ Klage
Resonation Region of Influence.

3-29

,,, . ... . .



I

I

I

i

I
I
!
I
1
1

Disposition of Surplus Highly
Enriched UraniumFinal EIS

ROI. As seen in Figure 3.3.8-2, these school districts
ranged inenrollment size from l,170students in the
Clinton City School District to 55,560 students in the
Knox County School District. The average student-
to-teacher ratio for the ROI was 16.2:1. The Lenoir
City School District had the highest ratio at 17.2:1.

fiblic Safety. City, county, and State law enfomement
agencies provided pofice protection to the residents of
the ROI. k 1995, a toti of 792 sworn pofice officers
served the four-county area. The city of KnoxviUe
employed the largest number of pofice officers (362),
while Lenoir City had the highest officers-to-
population ratio (3.4 officers per 1,000 persons). The
average ROI officers-to-population ratio was 1.5
officers per 1,000 persons. Figure 3.3.8-3 compares
potice force strengths across the ROI.

Fire protection services in the ORR ROI were
provided by 1,120 regular and volunteer firefighters
in 1995. The fire department with the highest
firefighters-to-population ratio is lwated in the city
of Kingston (7.7 firefighters per 1,000 persons) as
indicated in Figure 3.3.8-3. The city of Knoxville
had the greatest number of active firefighters (357).
The average active firefighters-t~population ratio in
the ROI was 2.2 firefighters per 1,000 persons.

Health Care. There were nine hospitis serving the
I four-county ROI in 1993. Over 84 percent of the

hospital bed capacity is located in six of the nine
hospitrds. These six hospitis were lwated in the city

I of Knoxville. During 1993, all nine hospitals
operated below capacity, with bed occupancy rates
ranging from 55.1 percent in Roane County to

I
72.8 percent in Knox County.

There were 1,269 practicing physicians in the ROI
during 1993, with the majority (1,070) operating in
Knox County. Figure 3.3.8-3 shows that the
physicians-to-population ratio ranged from 0.6
physicians per 1,000 persons in Roane and Loudon
County to 3 physicians per 1,000 persons in Knox
County. The average ROI physicians-to-population
ratio was 2.5 physicians per 1,000 persons.

Local fiansportation. Interstate ~) and State Route
(SR) highways provide access between ORR and
metropolitan areas as illustrated in Figure 3.3-1.

I East-west highway 1-40, located 2.4 km (1.5 mi)
south of the reservation boundary, provides access to
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the cities of Nashville and Knoxville, Tennessee.
North-south highway I-75, is located 4 km (2,5 mi)

I south of ORR and serves as a major route to the
south, passing through the cities of Chattanooga,
Tennessee, and Atlanta, Georgia.

Vehicular access to ORR is provided by three State
Routes. SR-95 forms an interchange with 1-40 and
enters ORR from the south. SR-58 enters ORR from
the west and passes just south of K-25. SR-162
extends from I-75fl-40 just west of Knoxville and
provides eastern access to ORR.

Whhin ORR, seve~ routes are used to transfer traffic
from the State Routes to the main plant areas. Bear
Creek Road, lmated north of the Y-12 Plant, flows in
an east-west direction and connects Scarboro Road on
the east end of the plant with SR-95 and SR-58. Bear
Creek Road has restricted access around Y-12 and is
not a public thoroughfare. Bethel Valley Road, a
pubfic roadway, extends from the east end of ORR at
SR-62 to the west end at SR-95. Blair Road provides
access to K–25 from the north. [Text deleted.] Oak
Ridge has a part-time public transportation system
(ORR 1995a:7). There are two current road
improvement proj=ts affecting access to ORR. The
first is the construction of two box bridges on SR-61
n= Oak Ridge. The smond is the repavement of SR-
62 from Tuskegee Drive to north of Union Valley
Road. There are two planned road improvement
proj-ts that could affwt access to ORR in the near
future. The first is the rwonstruction of SR-9 in Lake
City. The swond is the construction of SR-58 from
1-40to SR-95 in Oak Ridge (TN DOT 1995X2).

Two main-line branches provide rail service for
ORR. CSX Transportation (CSXT) line at Elza oust
east of Oak Ridge) serves the Y-12 Plant and the
Office of Scientific and Tmhnologicrd Information in
east Oak Ridge. The Norfok S~uthern (NS) main
tine from Blai~provides access to K-25. The “Clinch
River has a barge facility Iwated on the west end of
ORR near K-25 and is occasionally used for the
rweipt of shipments that are too large or heavy to be

Itransported by rail or truck (ORR 1995X7). McGhee
Tyson Airport, lmated approximately 37 km (23 mi)
from ORR, is the nearest airport serving the region
with major carriers providing passenger and cargo
service. A private airport, Atomic Airport, Inc., is the
closest air transportation facility to Oak Ridge

I (DOT 1992a).

— -— —-— —-—-=.—-,-=-.
.— .—. —

,. ,,
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3,3.9 PUBLICANDOCCUPAnONAL
HEALTH

Radiation Environment. All residents in the vicinity
of ORR are exposed to background radiation from a
variety of natural and man-made sources. The major
sources of background radiation exposure to
individuals jn the vicinity of ORR are shown in Table
3.3.9-1. Background radiation doses to individuals in
the vicinity of ORR are unrelated to ORR operations.
All annual doses to jndjviduals from background
radiation are expected to remain constant overtime.
Accordingly, the incremental total dose to the
population would result only from changes in the size
of the population.

Releases of radionuclides to the environment from
ORR operations provide another source of radiation
exposure to individuals in the vicinity of ORR.
The radionuclides and quantities released from
operations in 1993 are listed in the Oak Ridge
Reservation Annual Site Environmental Report for

[ 1993 @~H-47, November 1994).The doses to the
public resulting from these releases and direct
radjatjon fall within radiological limits and are
small jn comparison to background radiation.
Table 3,3.9-2 presents the doses to the general public
resulting from releases and direct radiation. The
releases listed in the 1993 report were used in the
development of the reference environment’s
radiological releases at ORR for the public and
occupational health segments within Section 4.3.

Based on a risk estjmator of 500 cancer deaths per.
1 million person-rem to the public (Appendix E), the
fatal cancer risk to the maximally exposed individud
(~1) of the public due to radiological releases from
ORR operations in 1993 is estimated to be
approximately 1.Ox10-6. That is, the estimated
probability. of this person dying of cancer at some
point in the future from radjation exposure associated
wjth 1 year of ORR operations is 1 chance in 1
mjllion, (It may take several years from the time of
exposure for cancer to manifest.)

Based on the same risk estimator, 1.4x10-2 excess
fatal cancers were estimated from normal operations
jn 1993 to the population Iiving within 80 km (50 mi)
of ORR. Thjs number can be compared with the
numbers of fatal cancers expected in this population
from all causes. The 1990 mortality rate associated

with cancer for the entire U.S. population was
0,2 percent per year (Almanac 1993a839). Based on
this national rate, the number of fatal cancers from all
causes expmted to occur during 1993 was 1,760 for
the population living within 80 km (50 mi) of ORR.
This number of expected fatal cancers is much higher
than the estimated 1.4x10-2 fati cancers that could
result from ORR operations in 1993.

Table3.3.9-1. Sources of Radtitin Exposure to
Individual in the VFinity, Unrebted to

Oak Ridge Reservation Operations

Committed
EffectiveDose
Equivdenta

Source (mretiyr)
Natural Background Radiation

Cosmicradiation 27
Externalterrestrialradiation
Internalterrestrialradiation
Radonin homesfinhded) ,

Other Background Radiation
Diagnosticx-raysandnuclear

medicine
Wmponstestfallout
Air traveI
Consumerandindustrialproducts

Total

28
40

2m

53

<1
1

10
360

a NCRP 1987X OR DOE 1993a.Vdue for radon is an average
for tie United Stat=.

Workers at ORR receive the same dose as the general
public from background radiation, but they receive an
additional dose from working in the facilities. These
doses faI1within radiological limits (10 Cm 835).
Based on a risk estimator of 400 fatal cmcers per 1
million person-rem among workers (Appendix E),
the number of excess fatal cancers to ORR workers
from operations in 1992 is estimated to be 2.7x102.
Table 3.3.9-3 presents the average, maximum, and
total occupational doses to ORR workers from
operations in 1992.

A more ~etailed presentation of the radiation
environment, including background exposures and
radiological releases and doses, is presented in the
Oak Ridge Reservation Annual Site Environmental

JReportfor 1993 @S~H47, November 1994). The
concentrations of radioactivity in various
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T&le 3.3.9-2. Doses to the General Publti From Normal Operations at Oak Ridge Reservation, 1993
(committed eflective dose equivalent)

Atmospheric Relines Ulquid Releases Total
Receptor Standarda Actualb Standarda Actudb Stindarda Actualb

Maximallyexposed 10 1.4 4 0.6C 100 2d
individual(mrem)

Populationwitiln 80 kme None 26 None 2 100 28
(person-rem)

Averageindividualwithin None 3.OX1O-2 None 2.3x10-3 None
80 km (mrem)f

3.2xIU2

a me standardsforindividualsaregiveninDOE Order 5400.5. As discussed in that order, the 10 mretiyr limit from airbom~
emissions is requird by the CleanAirAct,the4 mretiyr limit is required by the SafeDn.ntingWaterAct,and the total dose of
100 mretiyr is the limit from all pathways combined. The 100 person-rem value for the population is given in proposti
10 CFR 834 (58 FR 16268). If the potential total dose exceeds this value, it is required that the ermtractor operating the facility
notify DOE.

b OR DOE 199k.

c Includes a dose of 0.2 mrem from drinking water.

d An additional annual direct radiation dose of 1 mrem maybe incumd to an individud at Poplar C~k or the Clinch River
shoreline.

e In 1993, this population was approximately 880,000.

I f Obtained by dividing the population dose by the number of people living within 80 km of the site.

Table3,3.9-3. Doses to the Onsite WorkerFrom
Normal Operatwns at OakRZge Reservation, 1992

(committed effective dose equivalent)

Onsite Releasesand
Direct Radiation

Receptor Standarda Actualb
Averageworker(mrem) None 4
Maximallyexposedworker 5,000 2,000

(snrem)

Totalworkers@erson-rem) None 68

a 10 CFR 835. DOES goal is to maintain radiological
exposure as low as reasonably achievable.

b DOE 1993n7. me number of badged workers at ORR in
I 1992 was approximately 17,150.

environmental media (for example, air, water, and
soil) in the site region (onsite and offsite) are also
presented in the same report. ORR operations
contribute small amounts of radioactivity to these
media,

Chemiwl Environment. The background chemical
environment important to human health is the
atmosphere, which may contain ha~rdous chemicals
that can be inhaled; drinking water, which may
contain hazardous chemicals that can be ingested;
and other environmental media with which people

may come in contact (for example, surface waters
during swimming and soil through direct contact or
via the food pathway). The baseline data for
assessing potentird herdth impacts from the chemical
environment are those presented in previous sections
of this EIS, particularly Sections 3.3.3 and 3.3.4.

Health impacts to the public can be minimized
through effective administration and design controls
for decreasing pollutant releases to the environment
and achieving compliance with permit requirements
(for example, air emissions and NPDES permit
requirements). The effectiveness of these controls is
verified through the use of monitoring information
and inspection of mitigation measures. Health
impacts to the public may occur during normal
operations via inhrdation of air containing pollutants
released to the atmosphere by ORR operations, Risks
to public health from other possible pathways, such
as ingestion of contaminated drinking water or direct
exposure, are low relative to the inhalation pathway.

Baselihe air emission concentrations for hazardous
air pollutants and their applicable standards are
presented in Section 3.3.3. These concentrations are
estimates of the highest existing off site
concentrations and represent the highest
concentrations to which members of the public could
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Affected Environment

be exposed, These concentrations are in compliance
with applicable guidelines and regulations.
Information about estimating health impacts from
hazardous chemicals is presented in Appendix E,
Section E.3.4.

Health impacts to ORR workers during normal
operations may include the following: inhrdation of
the workplace atmosphere, drinking ORR potable
water, and possible other contact with hazardous
materials associated with work assignments. The
potential for health impacts varies from facility to
facility and from worker to worker; however,
workers are protected from hazards specific to the
workplace through appropriate training, protective
equipment, monitoring, and management controls.
ORR workers are also protected by adherence to
occupational standards that limit workplace
atmospheric and drinking water concentrations of
hazardous chemicals. Monitoring ensures that these
standards are not exceeded. Additionally, DOE

I
requirements (DOE O 440.1, Worker Protection
Management for DOE Federal and Contractor
Employees) ensure that conditions in the workplace
are as free as possible from recognized hazards;
therefore, worker health conditions at ORR are
expected to be substantirdly better than required by
standards,

Health Effects Studies. Two epidemiologic studies

I

(JAMA 1991a:1403-1407; TN DHE 1992a; NIH
Publication No. 90-874, July 1990) were conducted
to determine whether the ORR facility contributed to
any excess cancers in the communities within 80 km
(50 mi) of the facility. One study found no excess
cancer mortrdity in the population fiving in counties
surrounding ORR when compared to the control
populations located in other nearby counties and
elsewhere in the United States. The other study found
a slight excess of cancer incidence of several types
in the counties near ORR, but none of the excess risks
were statistically significant.

A pilot study on mercury contamination conducted
by the TDEC showed no difference in urine or hair
mercury levels between individuals with potentially
high mercury exposures and those with little
potential for exposure; however, soil ,analysis
showed that the mercury in soil was inorganic, which
decreases the likelihood of bioaccumulation and
health effects (IARC 1984a:57-63; JOM

1984a817-821). Mercury exposures greater than or
equrd to 0.6 m@ of mercury showed an association
with cfinicd polyneuropathy related with the level of
exposure but not with duration of exposure
(AN 1988a:651-659). Studies are continuing on the
long-term effects of exposure to mercury and other
hazardous chemicals.

More epidemiologic studies have been conducted to
assess the health of the population working at ORR
than any other site reviewed for this document.
Excess cancer mortalities have been reported and
linked to spwific job categories, age, and length of
employment, as we~ as to the levels of exposure to
radiation. All reviewed studies are presented in
Appendix E, Section E.4.2.

Accident History. There have been no accidents with
a measurable impact on offsite population during
nearly 50 years of Y-12 operations at ORR. The most
noteworthy accident in Y–12 history was a 1958
critictity accident. This accident resulted in radiation
sickness for a few ORR employees. In 1989, there
was a one-time accidenti release of xylene into the
ORR sewer system with no adverse offsite impacts.
Accidentrd releases of anhydrous hydrogen fluoride
have occurred in 1986, 1989, and 1992, with little
onsite and negligible offsite impacts. The hydrogen
fluoride system where these accidents occurred is
being modified to reduce the probability of future
releases and to minimize the consequences if a release
does recur.

Emergency Preparedness. Each DOE site has
established an emergency management program.
These programs have been developed and maintained
to ensure adequate response for most accident
conditions and to provide response efforts for
accidents not sp~ificdy considered. The emergency
management programs incorporate activities
associated with emergency planning, preparedness,
and response.

The Department of Energy has the overall
responsib~lity for emergency planning and operations
at ORR; however, DOE has delegated primary
authority for event response to the operating
contractor. Although the contractor’s primary
response is onsite, it does provide offsite assistance, if
re~uested, under the terms of existing mutual aid
ag~eements. If a hazardous materials event with
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offsite impacts recurs at a DOE ORR facitity, elwted
officials and local governments are responsible for
the State’s response efforts. The Governor’s
Executive Order No. 4 established the Tennessee
Emergency Management Agency as the agency
responsible for coordinating State emergency
services. When a hazardous materials event
recurring at DOE facilities is beyond the capability
of local government and assistance is requested, the
Tennessee Emergency Management Agency Director
may direct State agencies to provide assistice to the
lmd governments. The Director may cause the State
Emergency Operations Center and Field
Coordination Center to be activated to accomplish
this task and ensure prompt initiation of emergency
response actions. City or county officials may
activate local emergency operation centers in
accordance with existing emergency plans.

3.3.10 WASTEWNAGEmNT

This section outlines the major environmental
regulatory structure and ongoing waste management
activities for the three major operating industrid
complexes within ORR: the Y–12 Plant, ORNL, and
the K-25 Site. DOE is working with Federd and
State regulatory authorities to address compliance
and cleanup obligations arising from its past
operations at ORR. DOE is engaged in several
activities to bring its operations into fu~ regulatory
compliance. These activities are set forth in
negotiated agreements that contain schedules for
achieving compliance with applicable requirements
and financial penalties for nonachievement of agreed
upon milestones.

The EPA placed ORR on the National Priorities List
on November 21, 1989. DOE, EPA Region N, ad
the TDEC completed an FFCA effective January 1,
1992. This agreement coordinated ORR inactive site
assessment and remedial action. Portions of the
FFCA are applicable to operating waste management
systems. Existing actions are conducted under RCRA
and applicable State laws, which minimize
duplication, expedite response actions, and achieve a
comprehensive remediation of the site.

ORR generates and manages the following waste
categories: transuranic (TRU), low-level, mixed,
hazardous, and nonhazardous. Table 3.3. 10–1
through 3.3.10-3 present a summary of waste
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management for 1993 at the Y-12 Plant, ORNL, and
K–25 site, respectively. A discussion of the waste
management operations, associated with each of
these categories follows:

High-Level Waste. ORR does not generate or
manage HLW.

Transuranic Waste. ORNL is the only generator of
TRU waste at ORR. Solid TRU waste consists of
filters, paper, metals, and other items generated at
ORNL through laboratory, pilot plant, and reactor
operations in 1993. This includes both contact-
handled and remote-handled TRU waste
contaminated with lead and, in some cases, mercury,
Contact-handled waste is TRU waste that contains
mainly Pu, which emits alpha particles and low-
energy photons. The packaging is designed to
provide sufficient containment and shielding to
minimize personnel exposure problems. Remote-
handed TRU waste contains activation materials and
fission products that dway by the emission of beta
and gamma radiation with a resulting, dose rate in
excess of 200 mifirem per hour (mreti).

As of December 31, 1993, approximately 2,020 m3
(71,300 f?) of TRU waste was in retrievable drum
storage. The amount of remote-handled waste was

I about 564 m3 (19,900 ft3) (DOE 1994d:101-102),
Current activities center around certification of
contact-handled TRU waste, planning and design of
a repackaging and certification facility for remote-
handed TRU waste, and planning for the shipment of
waste to the Waste Isolation Pilot Plant or another
suitable repository that can provide for the disposd
of TRU waste, pursuant to the provisions of 40 CFR
191 and40 CM 268. -

Low-Level Waste. Sotid LLW, consisting primarily
of radioactively-contaminated construction debris,
wood, paper, asbestos, trapping media, process
equipment, and radionuclides removed from liquid
and airborne discharges, is generated at ORR. ORNL
operates the only LLW disposd facility at ORR. This
disposal facility only accepts LLW generated at
ORNL. Solid LLW is being stored at K-25 and Y-12
for future disposal. Contaminated scrap metal is f

stored above ground at the K-770 scrap metal facility
and the Y–12 old salvage until further disposal
methods are evaluated. I

~
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T&h 3.3.161. Wrote Management at Y-12 Phnt—Continued

fieatient Storage DMpoa

1993Generation Method Capacity Metiod tipacity Method tipacity
Waste Catigory (m3) (m3/yr) (m3) (m3)
Nonh-rdous

(Other)
fiquid Includedin liquid Evaporation, 251,000q None ~ NA Offsite-

sanitary ‘neutralization, NPDESoutfall
andprecipitation

Solid Includedin solid Npne NA None NA Construction
sanitary demolitionlandfill

. . . (nnsite)p

NA

19,000P

a West End Treatment Facility and Central Pollution Control Facility.

b Includes 2,340 m3 of contaminated scrap metal. “ .

c Waste Feed Preparation Facility and the Uranium Chip Oxidizer Facility (design feed rate).

d Includes the Depletti Uranium Oxide Storage Vaults, Ahve Grade Storage Facifity, s~vage yard, the Containerized Waste Storage Area, and the Sludge Basin.

c Includes Waste Coolant Processing Facility, Acid-Waste Neutralization and Recovery Facility, Cyanide Treatment Facility, and Groundwater Treatment Facifity. The West End
Treatment Facility, the Plating Rinsewater Treatment Facility, and the Centd Pollution Control Facifity can prmess mixed waste and LLW.

f 0D7, 0D8, 0D9, and OD1O, Liquid Storage Facility, 9212 Tank Farm, and Building 972&9 (western halo.
g RCRA and PCB Container Stomge A~~ (g72@58), con~iner sto~ge Facility (Bldg. g72@12), ~~ D~m storage Facility (g407-7), Buildings g201~, 9206, g212, ad the West

End Tank Farm.

h Plating Rlnsewater Treatment Facility. Does not include Stream Plant WastewatErTreatment Facility.

i Building 9720-9 (eastern hrd~.

j Currently dl RCRA-hazardous wastes are stored at Y-12 or K-25 awaiting disposrd.

k RCRA storage and staging area (Bldg. 9720-31).
1 Does not include sewage waste.

mOak Ridge Sewage Treatment Plant.

n Includestrash,debris, scrapmetrd,treatmentresidue,andclassifiedwaste.
0 Assumed1993treatmentrate at Building972025 BalerFacility.
P Servesdl threesites.Value’providd is designcapacity.Projated utilizationrate is 39,600m3/yr for hdustid and Sanitary kdfill V and 27,520 m3/yr for

Construction Demolition hdfill ~.

q Approximate ~rtti PoUution Control Facifity, West End Treatment Facitity, and Steam Plant WastewaterTreatrnent Facihty NPDES permit amrti discharge volume firnits for East
Fork Poplar Cmk.

NOW NA-ot appti~le.

SOB. DOE 1993& DOE 1994~ DOE 1995=, OR DOE 199%, OR DOE 1995&OR Mm 1995G ORR 1993X4.
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T&le 3.3.l&2. Wrote Management at Oak Rage N&nal bboratoW-Continued

ktment Storage Dispow

1993Generation Method Capacity Method Capacity Method Capacity
I Waste Category (m3) (m3/yr) (m3) (m3)

Nonhazardous
(Sanita~)

1 Liquid 331,000 Extendedaeration 414,000° None NA NPDESoutfall NA
(activationsludge
treatment) -

I
Solid 5,620 NoneP NA None NA Y–12landfill, IncludedinY-12

offsiteto table
municipalsite

Nonhamrdow
(Other)

I Liquid 28,000 Neutralization, l,slo,oooq None NA Offsite NA
precipitation,and
filtration

Solid Includedin solid None NA None NA Y-12 landfilland Includedin
sanitary SWSA-6burial sanitary

a Does not include9 m3ofmixd TRU waste.

b Stored in various BuiIdings 7826,7834,7842,7878, 7879, and 7934.

c Stored in t~, bu~ers, and tirthen trenches (Buildings 7855 and SWSA 5N trenches).
d proce55 w=te Treatment plmt, Melton v~leY ~w.level W=te Immobilization Facility, ad ~quid ~w.level w~te Evapomtion Facility.

I ‘ Liquid Low-Level Waste System.

f Includes radioactive scrap meti and sludge from Sanitary Waste Treatment Plant.

I g Waste Compactor Facili~ @uiIding 7831). ORNLnever used this facifity at 11,300 m3/yr espacity. Current use is much lower because so~d LLW is sent offsite.

h As of June 30,1994.

i Interim Waste Management Facitity.

j Mixed waste oil projected to be generated in 1994.

k Buildings 7654, 7507w, 7823, and T@ 7830g.

1 hcludes XB and asbestos W~k.

I rext deleted.]

‘The Chemid Detonation Facifity treats sA1 amounts of hazardous wastewater that wodd be dangerous to transport offsite. Explosives such as aged picric acid ~ detonated in this
fatitity.

n Htious Waste Storage Ftity @uilding 7652 Part B permit -57,200 I and Btiding 7507 PartApermit - 31~00 1,Balding 7651 and Balding 7653).

0 Stitary Waste Treatment Ffity dtiiga eapaeity.

I P Loaded in box= and stored at kterim W~te Management Faeihty.

I
qNPD~ discharge fimit for ORNL WsstewaterT-ent PlanL

No@ NA=ot appficabl~ W&W=te blation Hot P1anL

Source: DOE 1994~ DOE 1995= OR DOE 19933 OR DOE 1993m OR DOE 1995% OR - 1995c
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Tdle 3.3.I&3. Wwte Management at the K-25 Stie

htment Storage DEpod
1993Generation Metiod Capacity Metiod ~pacity Metiod

Waste CategoW (m3)
Capacity

(m3/yr) (m3) (m3)
bw-Level -

I Liquid 6 Incineration 15,700=

Solid 1,580C Compaction, Offsite
incineration,
and smelting
(offsite)

Mixed Low-Level
Liquid 81,800e Neutralization 221,000f

and
incineration

Solid 619h Incinerationor Offsitei
offsiteby
commemial
vendor

Hazardou

1. Liquid

I Solid

Nonh-rdom
(Sanitary)

I Liquid

I So%d

Includedin Treatd as mixd Includedin liquid
liquidmixed LLW mixedLLW
low-level’

Includedin solid Offsite Planned
mixedlow-
level

415,000 Extended 829,000m
aeration

3,210” None ‘. NA

Stored onsite Includedin solid None
LLWb

Storedonsite 40,800d None+tored
pending
availabilityof
offsitedisposal
orplannedonsite
LLWdisposal
facilities

Storedonsite 96,900g NA

Storedonsit” 120,00d Offsite

Treatedas Includedin Offsite
mixedLLW mixedLLW

Treatedas Includedin solid Offsite
mixedLLW mixedLLW

NA

NA

NA

l,28@

NA

NA

None

None

NA NPDESoutfall Nb

NA O& MdgeLandfill NA
(offsite)
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Tdle 3.3.I&3. Wrote Management at the K-25 Sale-Continued

~eatment Storage DEpod

1993Generation Metiod Capacity Method Capacity Method Capacity
Waste fitegory (m3) (m3/yr) (m3) (m3)

Nonh-rdow
(Other)
Liquid 71,mo Neutralimtion, Includedin tiquid None NA ~DES outfall NA

settlingand mixedLLW
filtration

Solid Includedin sofid None NA Stockpiledat Unspecified Y-12 landfilland Includedin
sanitary scrapyard capacity metalsold to Y–12table

public

a TSCA Incinerator (K-1435) normal operating capacity. Also treats mixed waste.

b Liquid LLW stored in K-IM5c Facility, Building K-33, and K–25 Building vaults.

c Includes 42 m3 of contaminated scrap metal.

next deleted.]
d

c

f

g
h

i

SolidLLWstoredin K–25Building,outsideareas,K-1313A, and K-33.
Includes TSCA wastewater density assumption equal to 1 k~ or 1000 Vm3.

Central Neutr~iation Facility permitted operating capacity.

Includes current pcrmittti container (soIidsludgeMiquid wastes) and tank ~iquids) storage capacity.

Includes contaminated asbcsto~ryllium oxide (BeO), RCRA and State-regulated waste, and may include some PCB-tainted w~je.

Sludge Fixation Facility may be used after engineering problems are solvd.

j Totalcurrentpermittdwastepileunitstoragecapacity.
k Projcctd waste &lng sent to commercial vender in 1994.

1 Hydrogen $oftener blowdown from tie st~m plant.

~ext deleted.]

mSewage treatment plant capacity. (Building K-1203)

n Includes waste stipped to Y-12 Sanitary Landfill.

~ext deleted.]

0 Includes nofi=dous Steam Plant wastewater.

Not& NA=not applicable.

Sour= DOE1995g~ORDOE19933ORMM= 1995c;ORR1993z4.
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Affected Environment

The primary facility generator of liquid mixed waste
is the K-1435 TSCA Incinerator from the wet
scrubber blowdown. This waste is currently being
treated at the central neutralization facility, which
provides pH adjustment and chemical precipitation.
Treated effluent’s are discharged through an WDES
outfall. The contaminated sludges are stored at K–25
as mixed waste.

[Textdeleted.] The management of LLW at ORR has
been tiected by three recent events: dec~nes in ORR
disposal capacity, changes in regulatory and
operational conditions, and evolution of the
radioactive waste disposal-class concept. The
previous strategy classified LLW according to its
isotopic content, concentration, and the performance
of a disposal facility. In some instances, these
classifications are usd to describe the type of LLW
or a disposal tahnology. For example, L-I refers to
low concentration LLW or a landfill disposd facility,
while L-II refers to low to moderate concentration
LLW or a tumulus disposal facility. A revised
classification system has been proposed. Exempt
LLW would have contaminant levels sufficiently low
to be disposed of in a sanitary or industrial landfill
with State concurrence. Disposable LLW would be
suitable for disposal at ORR as determined by facility
performance assessments. Offsite LLW would be that
LLW which would not meet the criteria of exempt or
disposable. The long-range strategy is to rely on the
combination of onsite and offsite facilities. Plans for
a replacement onsite disposd facility will continue to
be pursued, with the most likely candidate site for a
tumulus disposal facility being Bear Creek Valley.
mat portion of the LLW that cannot be disposed of
onsite consistent with DOE Order 5820.2A,
Radioactive WroteManagement, will be stored until
disposal offsite becomes available.

Mixed Low-Level Waste. Both RCRA mixed and
radioactive land disposal-restricted wastes (including
some nonradiological classified land disposal-
restricted waste) are in storage at Y–12, K-25, and
ON. Because prolonged storage of these wastes
exceeded the l-year limit imposed by RCRA, ORR
entered into an FFCA for RCRA Land Disposal
Restriction wastes with EPA on June 12, 1992. This
agreement recognizes that DOE will continue to
generate and store mixed waste subject to disposal
restrictions. The agreement was terminated in late

1995 and was replaced by a State Commissioner
Order that enforces the regulation of the 1992 FFCA.

Sludges contaminated with low-level radioactivity
were generated at K-25 by settling and scrubbing
operations and in the past were stored in K-1407-B
and K–1407-C ponds at K–25. The contaminated
sludges have been removal from these ponds and a
portion has been fixed in concrete at the K–1419
Sludge Treatment Facility and stored above ground at
the K–1417 casting and storage yard. The concreted
sludges are being shipped offsite for disposal. The
raw sludges are stored in the K–1065 Building
pending further treatment. Mixed waste sludges are
also generated at Y–12 in the treatment of nitrate
waste from purificatiotirecycling of uranium and in
the treatment of plating shop waste.

The K-25 TSCA hcinerator has a design capacity to
incinerate 909 kghr (2,000 Ibhr) of mixed liquid
waste and up to 454 k~r (1,000 Ibhr) of solids and
sludge (91 kg/hr [200 lb/hr] maximum sludge
content),. Currently, DOE guidance does not allow
incineration of solids andor sludges. Due to permit
limits (TSCA, RCRA, State of Tennessee), the
incinerator is not running at full capacity. In 1993,

I approximately 2,309 m3 (610,000 gallon ([gal]) of
mixed liquid waste was incinerated (OR MMES
1995C:7-9).

Uranium-contaminated PCB waste (that is, mixed
waste) is being stored in excess of the l-year limit
imposed by TSCA because of the lack of treatment
and disposal capacities. DOE and EPA have signed
an FFCA, effective February 20, 1992, to bring the
facility into compliance with TSCA regulations for
use, storage, and disposd of PCBS. It dso addressed
the approximately 10,000 pieces of nonradioactive
PCB-containing diel=tric equipment associated with
the shutdown of diffusion plant operations.

Hazardous Wrote. Both RCRA-regulated and PCB
wastes are generated by ORR in laboratory research,
electroplating operations, painting operations,
descaling, demineralize regeneration, and
photographic processes. Certain other wastes (for
example, spent photographic processing solutions)
are processed onsite into a nonhazardous state. Those
wastes that are safe to transport and have been
certified as having no added radioactivity are shipped
offsite to RCRA-permitted commercial treatment
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Disposition of Surplus Highly
Enriched UraniumFinal EIS

disposal facilities. Small amounts of reactive
chemical explosives that would be dangerous to
transport offsite, such as aged picric acid, are
processed onsite in the Chemical Detonation Facility
at ORNL.

Nonhazardous Waste. Nonhazardous wastes are
generated from ORR maintenance and utilities. For
example, the steam plant produces nonhazardous
sludge. Scrap metals are discarded from maintenance
and renovation activated and are recycled when

342

appropriate. Construction and demolition projects
also produce nonhazardous industrial wastes. All
nonradioactive medical wastes are autoclave to
render them noninfectious and are sent to Y-12
Sanitary Landfill. Remedial action projects also
produce wastes requiring proper management. The
State of Tennessee permitted landfill receives
nonh~dous industrid materials such as fly ash and
construction debris. Asbestos and general refise are
managed in the industrial and sanitary landfill located
at Y–12.
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AffectedEnvironment

3.4 SAVANNAH -R SITE,
AI~N, SOUTH CAROL~A

The SRS facility was established in 1950 as a nuclear
materials production site. It occupies approximately
80,130 ha (198,000 acres), approximately 40 km
(25 mi) southeast of Augusta, Georgia, and 32 km

I(20 mi) south of Aiken, South Carolina (SR DOE
1995e:5-11), The current Defense Program mission
at SRS is to process tritium and conduct tritium
recycling and filling in support of stockpile
requirements. The location of SRS and its vicinity is
shown in Figure 3.+1.

The following sections describe the affected
environment at SRS for land resources, site
infrastructure, air quality and noise, water resources,
geology and soils, biotic resources, cultural and
paleontological resources, socioeconomic, public
and occupational health, and waste management.

3.4.1 LA~ ~so~cw

Land Use. The SRS facility is situated within
portions of Alken, Barnwell, and Allendale Counties
in southwestern South Carolina. All land within SRS
is owned by the Federal Government and is
administered, managed, and controlled by DOE. The
location of SRS within the South Carolina and
Georgia region is illustrated in Figure 3.&l.

Generalimd existing land use at SRS and its vicinity
is shown in Figure 3.4.1–1. There are three major
categories of land use at SRS: forestiundeveloped,
water, and developed facility locations. Forest/
undeveloped lands (for example, open fields and
pine/hardwood forests) comprise approximately
58,500 ha (144,500 acres) or 73 percent; water (for
example, wetlands, streams, and lakes) comprises

I approximately 17,630 ha (43,500 acres) or
22 percent; and industrial use (for example,
production and support areas, roads, and utility
corridors) accounts for approximately 4,000 ha
(9,900 acres) or 5 percent of the total land area of
SRS (WSRC 1995d:7). A forest management
program has been in effut at SRS since 1952, when
it was formed through an interagency agreement
between DOE, then the Atomic Energy Commission,
and the U.S. Forest Service ~SRC 1993a3 17).The
majority of the woodlands area is in revenue
producing, managed timber production. Soil map
units that meet the soil requirements for prime

farmland soils exist on SRS. However, United States
Department of Agriculture Natural Resources
Conservation Service does not identi~ these lands as

I

prime farmland due to the nature of site use (SR
USDA 1995a:l).

In 1972, DOE designated the entire SRS site as a
NERP. The NERP is used by the nationrd scientific
community to study the impacts of human activities
on the cypress swamp and southeastern pine and
hardwood forest ecosystems (DOE 1985a:l).

Recreational opportunities are available at SRS.
Three walking trails exist onsite for employee use
during work and nonwork hours. SRS hosts the
annual Georgia-Carolina Boy Scout Council Fall
Camporee. The Crackemeck Wildlife Management
Area, which comprises 1,930 ha (4,770 acres) of SRS
adjacent to the Savannah River, is open to the public
for hunting and fishing. In addition, controlled hunts
of deer and feral hogs are offered each fdl at SRS,
although recreation is not the primary purpose
(WSRC 1995d:48). Offsite, the Operations
Recreation Association owns and operates an 85-ha
(210-acre) recreation complex approximately 8 km
(5 mi) northwest of SRS. For the use of SRS
employees, contractors, and their families, the
complex includes athletic fields, a gun range, and a
fishing area.

Land use bordering SRS is primarily forest and
agricultud, although there is a substantial amount of
open water and nonforested woodland along the
Savannah River Valley. Incorporated and industrial
areas are the only other significant land uses in the
vicinity. Some urban and residential development
borders SRS.,The closest residences include several
structures located to the west, north, and northeast
that are within 61 m (200 ft) of the site boundary.

Visual Resources. The SRS landscape is
characterized by wetlands and upland hills. The
vegetation is composed of bottomland hardwood
forests, scrub oak, pine woodlands, and wetland
forests. DOE facilities are scattered throughout SRS
and are brightly lit at night. The developed areas and
utility corridors (that is, transmission lines and
above-groundpipelines) of SRS are consistent with
VRM Class 5 designation. The remainder of SRS
generally ranges from VRM Class 3 to Class 4.
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The visual landscape consists mainly of agriculturrd
and heavily forested land, with some limited
residentird and industrird areas. Views are limited by
rolling terrain, normally hazy atmospheric
conditions, and dense vegetation. DOE facilities are
generally not visible from offsite. The only areas with
high-visual sensitivity levels impacted by DOE
facilities are the view corridors of SR-125 and SRS
Road 1. The few other areas that have views of SRS
facilities are distat, 8 km (5 mi) or more, and have
Iow-visurd sensitivity levels.

3.4.2 Sm -STRUCTURE

Site Description. The major nuclear facilities at SRS
include fiel and target fabrication facilities, nuclear
material production reactors, chemical separation
plants used for the recovery of Pu and uranium
isotopes, a uranium fuel processing area, and the
Savannah River Technology Center that provides
process support. Tritium recycling facilities at SRS
empty tritium from expired reservoirs, purify it to
eliminate the helium decay product, and fill
replacement reservoirs with specification tritium for
nuclear stockpile weapons. Filled reservoirs are
delivered to the Pantex Plant in Amarillo, Texas, for
weapons assembly or stockpile maintenance as well
as directly to the Department of Defense as
replacements for expired reservoirs. Historically,
DOE has produced tritium at SRS; however, DOE
has not produced new tritium since 1988.

Pu and spent nuclear fuel processing at SRS have
been terminated. Tritium recycling operations will
continue with the replacement tritium facility
conducting the majority of these operations. As part
of the ealier nonnuclear consolidation, SRS received
some of the tritium processing functions formerly
performed at the Mound Plan! in Miamisburg, Ohio.

The current missions at SRS are shown in Table
3.4.2–1. These activities can be categorized as
Defense Programs, Environmental Management,
Nuclear Energy, and other activities. Figure 3.4.2-1
depicts primary facilities located in SRS.

Department of Energy Activities. In the past, the
I SRS complex was operated under the direction of the

Assistant Secretary for Defense Programs for the
production of nuclear materials. It consisted of five
reactors (C-, K-, L-, P-, and R-Reactors) in addition
to a fiel and target fabrication plant, two target and
spent nuclear fuel chemical separation plants, a
tritium-target processing facility, a heavy water
rework facility, and waste management facilities.
Recently, the K-Reactor, the last operational reactor,
was put into cold standby status with no planned
provision for restart. This ended all tritium and
special isotope production capabilities. SRS is still
conducting tritiurn reeycling operations in support of
stockpile requirements using retired weapons as the
tritium supply source. F- and H-Canyons, large
separations facilities that were constructed in the

T&le 3.4.%1. Current Mkswns at Savannah River Site

Mission Description Sponsor
Tritiumrecycling OperateH-Area tritiumfacilities AssistantSecretaryfor Defense

Programs
Stabilizetargets,spentnuclearfuels, OperateF- andH-canyons Assistant Secretary for Environmental

and other nuclear materials Management

Waste management Operate waste processing facilities Assistant Secretary for Environmental
Management

Enviromnentrd monitoring and Operate remediation facilities Assistant Secretary forEnvironmental
restoration Management

Research and development Savannah River T~hnology Center Assismnt Secrew for Defense
technical support of Defense Programs; Assistant Secretary for 1
Programs, Environmental Environmental Management; Office
Management and Nuclear Energy of Nuclear Energy
programs )

Space program support Provide Pu-238 for space program Office of Nuclear Energy
missions \

Other non-DOE missions Various,as describedin text Various I
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Figure 3.4.2-1. Prima~ Facilities at Savannah River Site.
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early 1950s, are currently shut down pending
assessment of their capability of operations for
material stabilization and until onsite backlogs of
fuel and target elements are processed. Upon
completion of material stabilization activities, these
facilities will be shutdown permanently. Further
deposition of F-Canyon would have to take into
account the fact that the structure supports the Pu
storage facility and the ~-Line storage vaults.

The Department of Energy’s Office of Environmental
Management is pursuing a 30-year plan to achieve
full compliance with all applicable laws, regulations,
and agreements; treat, store, and dispose of existing
waste; reduce generation of new wastes; clean up
inactive waste sites; remediate contaminated
groundwateq and dispose of SUWIUSfacilities.

The Savannah River Technology Center provides
technical support to dl DOE operations at SRS. h
this role, it provides process engineering
development to reduce costs, waste generation, and
radiation exposure. SRS continues to provide ~-238
required to support space programs and has an
expanding mission to transfer unique technologies
developed at the site to industry. SRS is dso an active
participant in the Strategic Environment Research
and Development Program formulated to develop
technologies to mitigate environmental h=ards at
Department of Defense and DOE sites.

Non-Department of Energy Activities. There are
several non-DOE facilities and operations at SRS
that include the Savannah River Forest Station, the
Savannah River Ecology Station, and the Institute of
Archaeology and Anthropology. The Savannah River
Forest Station is an administrative unit of the U.S.
Forest Service, which provides timber managemen~
research support, soil and water protection, wildlife
management, secondary roads management, and fire
management to DOE. The Savannah River Forest
Station manages about 62,300 ha (154,000 acres),
which is approximately 80 percent of the site area. It
has been responsible for reforestation and manages
an active timber business. The Savannah River Forest
Station assists with the development and updating of
sitewide land use and provides continual support
with site layout and vegetative management. It dso
assists in long-term wildlife management and soil
rehabilitation projects.

The Savannah River Ecology Laboratory is operated
for DOE by the University of Georgia’s Institute of
Ecology. It has established a center of ecological field
research where faculty, staff, and students perform
interdisciplinary field research and provide an
understanding of the impact of energy technologies
on the ecosystems of the southeastern United States.
This information is communicated to the scientific
community, Government agencies, and the general
public; In addition to Savannah River Ecology
Laboratory studies, the kstitute of Archaeology and
Anthropology is operated by the University of South
Carolina to survey the archaeological resources of
SRS. This survey is used by DOE when planning new
facility additions or modifications and is referred to
in the operations management of the site.

Environmental Regulatory Setting. The
Department of Energy is working with Federal and
State regulatory .authorities to address compliance
and cleanup obligations arising from its past
operations at SRS. DOE is engaged in several
activities to bring its operations into full regulatory
compliance. A brief description of the environmental
regulatory setting at SRS follows.

The State of South Carolina has regulatory authority
for air, water, solid waste, hazardous waste, and
mixed waste. DOE and the State of South Carolina
have signed a Memorandum of Agreement whereby
SRS agrees to abide by South Carolina
environment laws the same as any other industry in
the State, and also to implement an environmental
management plan and report regularly on the
progress of that plan.

The EPA placed SRS on the National Priorities List
effwtive December 21, 1989. DOE entered into an
FFCA with EPA and the State .of South Carolina,
effwtive August 16, 1993, to coordinate CERCLA
and RCRA cleanups under one comprehensive
strategy. This strategy builds on the ongoing RCRA
Facility Investigation Program and governs the
corrective/remedial action process from site
investigation through site remediation, including
schedules for producing work plans and facilitating
public involvement in decisionmaking processes,

The FFCA signed by EPA and DOE on March 13,
1991, addresses SRS compliance with the Land
Disposal Restrictions of the Hazardous and Solid
Waste Amendments of 1984, allowing SRS to
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continue to operate, generate, and store mixed
wastes. This agreement was amended on April 24,
1992, to include mixed wastes whose treatment
standards are outlined in the Land Disposal
Restrictions Third Thirds Rule (40 Cm 268.35) and
an alternative treatment strategy for M-Area waste.
This amendd agreement forms the basis for the SRS
mixed waste site-specific treatment plan required by
the ~CA of 1992.

I According to TSCA, PCB wastes are r~uired to be
disposed of within 1 year of their initial storage. Due
to the radioactive nature of PCB-contaminated
equipment and materials, treatment capability for
these wastes is not currently available. DOE is
developing this treatment capability and working
with the State of South Carolina to approve a
treatability study to remove the PCB contamination.
and return the radioactive materials to SRS as LLW.

Pollution Prevention. Pollution prevention,
previously driven by best management practices and
economics, is now mandated by statutes, regulations,
and agency directives. The SRS Waste Minimization
and Pollution Prevention Program is designed to
achieve continuous reduction of wastes and pollutant
releases to the maximum extent feasible and in
accordance with regulatory requirements while
fulfilling nationrd security missions. The SRS Waste
Minimization and Pollution Prevention Awareness
Plan addresses wastes and potentird pollutants of dl
types and establishes priorities for accomplishing
waste minimization and pollution prevention through
source reduction, recycling, treatment, and
environmentily safe disposal.

Baseline Characteristic. SRS contains extensive
production, service, and research facilities. Not all of
these facilities are operational. To support current
missions and functions, an extensive infrastructure
exists as shown in Table 3.4.2-2.

3.4.3 AIR QUAL~ Am NOWE

The following describes existing air quality,
including a review of the meteorology and
climatology, in the vicinity of SRS. More detailed
discussions of the air quality methodologies, input
data, and atmospheric dispersion characteristics are
presented in Appendix C, Seetion C.1.5.

, Table 3.4.>2. Savannah River Site Bweline
. Charmteristis

Current Characteristics Value
Land

Area(ha)
Roads6)
Railroads(km)

Electrid
Energyconsumption-yr)
Peakload me)

fiel.
Natud gas (m3/yr)
DieseUoil(Uyr)
Cod (dyr)

Steam I
Generation@@) ‘“

80,130
230
103

659,000
130

0
28,400,~

21O,OOO

85,400
Water Usage tiyr) 153,687,000,000

Note MWh=megawatt hour MW-megawatt elwtic.

Source SRS1995a2.

MeteoroIo~ and CtimatoIo~. The SRS region has
a temperate climate with short, mild winters and
long, humid summers. Throughout the year, it is
frequently affected by warm and moist maritime air
masses. The average annual temperature at SRS is
17.3 ‘C (63.2 ‘~; average daily temperatures vary
from O‘C (32 ‘n in January to 33.2 ‘C (91.7’~ in
July. The average annual precipitation at SRS is
113 cm (44.5 in). Precipitation is distributed fairly
evenly throughout the year, with the highest
precipitation in summer and the lowest in autumn.
There is no predominant wind direction at SRS. The
average annual wind speed is 2.9 ds (6.5 mph)
NOAA 199&:3). Addition~ information related to
meteorology and climatology at SRS is presented in
Appendix C, Section C.1.5.

Ambient Air Quality. The SRS facility is located
near the center of the Augusta-Aiken Interstate
AQCR. As of January 1995, dl of the areas within
SRS and its surrounding counties were designated as
attainment areas with respect to NAAQS (40 Cm
81.311,40 Cm 81.341). Applicable NAAQS and the
ambient air quality standards for South Carolina and
Georgia are presented in Appendix C, Section C.1.3.

Since the promulgation of the PSD regulations
(40 Cm 52.21) in 1977, PSD permits have not been
required. for any of the new SRS emission sources,
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nor modifications required to existing permits. There
are no known PSD Class I areas in the vicinity of
SRS.

Historically, the primary emission sources of criteria
air pollutants at SRS are the nine coal-burning and
four fuel oil-burning boilers that produce steam and
electricity (A-, D-, H-, K-, and P-Areas), the fuel and
target fabrication facilities ~-Area), and processing
facilities (F- and H-Areas). Other emissions and
sources include fugitive particulate from cod piles
and coal processing facilities, vehicles, and
temporary emissions from various construction-
related activities.

Criteria pollutant concentrations resulting from
operations at SRS were estimated based on a 1990
emissions inventory of the site. Table 3.4.3-1
presents the estimated concentrations of criteria
pollutants and those regulated by the State of South
Carolina along with the applicable standard. The
percent of the applicable standard is dso presented in

the table. The criteria pollutant concentrations are in
compliance with applicable guidelines and
regulations.

Toxichazardous air pollutant standards have been
adopted by the State of South Carolina Department of
Health and Environmental Control. No ambient
standards for toxic/hazardous air pollutants have
been proposed or established by the State of Georgia,
SRS has emission sources for 139 of the 257 air
toxins regulated by the State of South Carolina.
Estimates of maximum 24-hour average ground-
Ievel concentrations of toxic~azardous air pollutants
that exceed 1 percent of the standard at the SRS
boundary are listed in Table 3.4.3-2. These estimated
concentrations are in compliance with applicable
standards.

Noise Conditions. Major noise emission sources at
SRS are primarily located in developed or active
areas and include various industrial facilities,
equipment, and machines. Noise emitted from the

Tabh 3.4.3-1. EstimatedAmbient Concentrating of Criteria Pollutants From Existing Sources
at Savannah River Site

1

Moat Stringent Concentration Pereent of
Averaging Re@ations or at SRS Re@ations or

Time Guidelig~ Boundary Guidelinw
Pollutant (P#m3) (@m3)-

Carbonmonoxide(CO) 8 hours ‘ lo,ooo~b 22 0.2

I

1hour
had @b) CalendarQuarter
Nitrogendioxide~02) Annual
Particulatematter&Mlo) Annual

24 hours
Sulti dioxide(SOJ Annual

24 hours
3 hours

Mandated by South Carolina
Toti suspendedparticulate ~SP) Annual
Gaseousfluorides(asHF) 1month

1 week
24 hours

40,000~b
1.5a

100a
Soa

150a
80a

365%b
l,3004b

75C
0.8C
1.6C
2.9C

171
0.0004
5.7
3

50.6
14.5

196
823

12.6
0.09
0,39
1,04

0.4
0.03
5,7
6

33.7
18.1
53,7
63.3

16.8
11,3
24.4
35.9

12hours 3.7C 1.99 53.8

I a Fderal standard.
b Concentrations not to be exc~ti more than onm a year.

I c State standard or guideline.

Note Ozone, as a criteria wllutanL was not evaluatd sin~ it is not dirmtly emitted or monitored by tie candidates sites.

Sour& 40 Cm 50; SC DHEC 1992h WSRC 1994e.
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T&le 3.4.3-2. Estimated Concentrations of Toxti/Hawrdous Pollutants That Exceed 1 Percent of
South Carolina Department of Heafth and Environmental ControlAir Qual@ Sta&& From

Extiting Sources at Savannah River Site

Most Stringent Concentration Pewnt of
Averaging Re@ations or at SRS Re@ations or

Tme I Guidelin= Bounda~ Gnidelhes
Pollutant Wm3) Wm3)

3,3-Dichlorobenzidine 24 hours 0.15 0.002 1.3
Acrolein 24 hou= 1.25 0.016 1.3
Benzene 24 hours 150 31.711 21.1
Bis (chIoromethyl) 24 hours 0.03 0.002 6.7

Ether
Cadmiumoxide 24 hours 0.25 0.021 8.4
Chlorine 24 hours 75 7.63 10.2
Chloroform 24 hours 250 4.957 2
Cobalt 24 hours 0.25 0.206 82.4
Formicacid 24 hours 225 2.42 1.1
Manganese 24 hours 25 0.821 3.3
Mercury 24 hours 0.25 0.014 5.6
Nickel 24 hours 0.5 0.271 54.2
Nitricacid 24 hours 125 50.96 40.8
Parathion 24 hours 0.5 0.007 1.4

Phosphoricacid 24 hours 25 0.462 1.9

I next deleted.]
Sour~, SC DHEC 1991a WSRC 1994e.

site is barely distinguishable from background noise
levels at the SRS boundary. Major noise emission
sources outside of activity areas consist primarily of
vehicles and rail operations. These are dso the major
sources of offsite noise that can be attributd to SRS
activities and would have an effect on noise levels
along site access highways through the nearby towns

I of New Ellenton and Jackson.

Traffic from SRS operations is an important
contributor to noise levels along site access highways
through the nearby towns of New Ellenton, Jackson,
and Aiken. Noise measurements recorded during
1989 and 1990 along SR-125 in the town of Jackson
at a point about 15 m (50 ft) from the roadway
indicate that the l-hour equivalent sound level from
traffic ranged from48 to 72 dBA. The estimated D~
average along this route was 66 dBA for summer and

69 dBA for winter. Simil~ly, noise measurements
rdong SR-19 in the town of New ENenton at a point
about 15 m (50 ft) from the roadway indicate that the
l-hour equivalent sound level from traffic ranged
from 53 to 71 dBA. The estimated average D~
rdong tils route was 68 dBA for summer and 67 dBA
for winter (SR ~S 1990aC-1~4, D-I-D-12).

The States of Georgia and South Carolina and the
counties in which SRS is lmted have not established
any noise regulations that specify acceptable
community noise levels, with thq exception of a
provision in the Aiken County Zoning and
Development Standards Ordinance that limits
daytime and nighttime noise by fr~uency band. The
Aiken County maximum rdlowable noise levels are
presented in Appendix C, Seetion C.3.2.2.



Disposition of Surplus Highly
Enriched UraniumFinal EIS

3.4.4 WA~R mo~cm

Surface Water. The most prominent hydrologic
feature at SRS is the Savannah River bordering

I the site for 32 km (19.9 mi) to the southwest @igure
3.4.41). Six major streams flow through SRS to the
Savannah River: Upper Three Runs Creek, Beaver
Dam Creek, Fourmile Branch, Pen Branch, Steel
Creek, and Lower Three Runs Creek. Upper Three
Runs Creek has two tributaries, Tires Branch and
Tinker Creek; Pen Branch has one tributary, Indian
Grave Branch; and Steel Creek has one tributary,
Myers Branch. Surface waters in the vicinity of F-
and H-Areas flow into Upper Thfee Runs Creek and
Fourmile Branch. Shallow groundwater in the
vicinity recharges both Upper Three Runs Creek and
Fourmile Branch (SR DOE 1995e:3-8).

The SRS facility withdraws surface water from the
Savannah River mainly for industrial water cooling
purposes. A small quantity is also removed for

I drinking water supplies. In 1994,140.4 billion Uyror
37.1 BGY was supplied from the Savannah River
(SRS 1995a:l). Most of the water that is withdrawn
is returned to the Savannah River through its onsite
tributaries. Streams, especially Fourmile Branch, that
rweived discharges from reactors in the past, are still
recovering from scouring or erosion impacts. The

I
average flow of the Savannah River is 282 m31s
(9,959 ft3/s). The lowest recorded flow, 152 m3/s
(5,368 ft3/s), occurred during a drought period from
1985 to 1988 (SR DOE 1990a3-18). The proposed
HEU facility could affect the Fourmile Branch
drainage basin, which also receives effluents from C-,
F-, and H-Areas; however, Pen Branch also could
receive discharges. The minimum flow of Fourrnile
Branch is 0.16 m3/s (5.8 f?/s).

Average annual treated sanitary discharge volume to
the Savannah River is about 2 million I/day
(528,000 gallons per day [GPD]), which is about
50 percent of the new centralized sanitary
wastewater treatment capacity. Wastewater from the
treatment plant is discharged to Fourmile Branch.
The FM Effluent Treatment Facility treats industrial
wastewater in F- and H-Areas, where the HEU
blending facility will be located. The treated
wastewater stream is released to Upper Three Runs
Creek, The design capacity of Effluent Treatment
Facility is approximately 600 million l/yr (159
MGY); however, the mmimum permitted treatment
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capacity for the Effluent Treatment Facility is about
400 million Vyr (105 MGY). Currently, the Effluent
Treatment Facility treats approximately 16 million
~yr (4.22 MGY).

The Savannah ~lver also supplies potable water to
several municipalities (SR DOE 1995e:3-8),
Upstream from SRS, the Savannah River supplies
domestic and industrial water needs to Augusta,
Georgiw and North Augusta, South Carolina. The
river also receives sewage treatment plant effluent
from Augusta, Georgia; North Augusta, Aiken, and
Horse Creek Valley, South Carolina; and, as
described above, from a variety of SRS operations

I

via onsite stream discharges. Approximately 203 km
(126 mi) downstream from SRS, the river supplies

“domestic and industrird water needs for the Ch~r~kee
Hill Water Treatment Plant at Port Wentworth,
Georgia, and for Beaufort and Jasper Counties in
South Carolina.

There are two man-made water bodies on SRS:
L-Lake, which discharges to Steel Creek, and Par
Pond, which empties into Lower Three Runs Creek,
There are approximately 190 Carolina bays scattered
throughout the site. Carolina bays are naturally
occurring closed depressions that may hold water.
There are no direct discharges to the bays; however,
some do receive stormwater runoff.

The proposed HEU blending facility is to be located
in either F- or H-Canyon, which is located outside of
the 100-year floodplain (see Figure 3.4.4-2).
Sitewide information concerning 500-year
floodplains at SRS is not available. [Text deleted.]

Surface Water QuaIi&. In the vicinity of SRS, the
Savannah River-and onsite streams are classified as
fresh water suitable for the following: primary and
secondary contact recreation and as a source for
drinking water supply after conventional treatment in
accordance with the requirements of the South
Carolina Department of Health and Environmental
Control; fishing and the survival and propagation of a
balanced indigenous and aquatic community of fauna
and flora; and industrial and agricultural uses

I

(SC DHEC 1992a:29). Table 3.4.41 lists the surface
water monitoring results for 1993 for the Savannah
River downstream of SRS. No parameters exceeded
the South Carolina Water Quality Criteria for the

I

Savannah River. However, iron and manganese do
exceed the National Secondary Drinking Water
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Figure 3.4.41. Surface Wafer Features and Groundwafer Contamination
Areas at Savannah River Site.
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Tabk 3.4.41. Summa~ of Surf&e Waler Q&@ Montionng ti Savannah River Stie

Water Body Concentration
Rweiving Water: Savannah River, 1993

Water QdIty
Parameter Unit of M-ure Criteriaa High bw

Alkalinity
I Alpha@oss)
I Aluminum

Ammonianitrogen
BetaQross)
Calcium
Chemicaloxygen

demand
Chromium

I Conductivity
Dissolvedoxygen
Iron
bad
Magnesium
Manganese
Nitrogen

(asN02N03)
I pH

Phosphatec)
I Plutonium-238
] Plutonium-239
I Sodium

Strontium-89,90
Sulfate
Suspendedsolids

NA
~5b

0.05 to o.2d
NA
5oe
NA
NA

O.lb

NA

>5f
o,3d

0.0154f
NA

o.05d’f
NA

6.5 to 8.5f
NA

1.6g
l.zg

NA
~b

250d
NA
32.2f

5Md

20,000b
1to 5d

5d

24
0.51
0.838
0.11
3.41
5.09

ND

ND
106
10.5
1.15
0.003
1.34
0.064
0.31

6.7
ND

0.001
0,001

12.7
0.24
9

16
25.7
90

5,690
28
0.012

13
-0.2C
0.182
0.02
0.9
3.25

ND

ND
54
6.2
0.516

m
1.11
0.04
0.18

Temperature
Totaldissolvedsolids

I Tritium
[ firtidity

Znc

a Forcomparisononly,exceptforparameterswhichhaveSouthtiotina WaterQualityCriteria
b NationalPrimary Drinking Water Regulations (40 Cm 141).

/

6
ND

-0.oolc
0.0009
5.28
0,0017
4
5
9.1

49
-147C

3.6
ND

[ c A negativenumberrepresentsconwntration belowupstreambackgroundvalues. I
d NationalSandary Drinking Water Regulations (40 Cm 143).

c Proposed National Primary Drinking Water Regulations Radionuctides (56 ~ ~3050).
I
I

f South Carofina State Water Quality Criteria I
g DOE’SDeriv~ con~n~tion Guid~ for water (DOE Order 5~.5), Derived concentration Guides values ~ b~ ona committed

effeetive dose quivdent of 100 mredyq however, -use tie drinking water maximum antaminant level is based on 4 mretiyr,
the number tistd is 4 percent of the Derived Coneentrstion Guid~.

Note All nonradiologial data from station R-10, downstream of SRS; ~ ratiolo@~ data from station R-38 blow Vo@le);NA=not 1

I appticabl~ ND=none detected; m~milfigrams, pCi=picoeuries; @h@cm-ticroohms per centimeter.

Sour& WSRC 1994d; WSRC 1994f.
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I
Regulations. The exceedance would only affect the
aesthetics of the water, but would not change any
health effects.

In addition to water quality monitoring, SRS
conducts monitoring to ensure compliance with
NPDES permit limits. SRS has two NPDES permits
that cover 81 outfalls as part of the permit
requirements and one general stormwater dischmge
permit that covers 48 outfalls. In 1993, the major
releases of radionuclides to surface waters were
12,700 (curies [Ci]) of tritium, 0.477 Ci of strontium-
89 and -90, and 0.246 Ci of cesium-137, resulting in
less than 2 percent of EPA and DOE standards for
public water supplies and less than 0.2 percent of the
DOE dose standard from dl pathways. Of the 8,000
analyses performed at the industrial outfdls in 1993,
10 exceeded permit limits, 99.9 percent of the
analyses were in compliance with the SRS NPDES
permit (SR DOE 1995e:3-10). Noncompliances were
noted for pH, and total suspended solids with one
noncompliance each for oil and grease and biologicrd
oxygen demand. hall cases, either corrective actions
or an administrative review were taken to prevent
future noncompliances ~SRC 1994d:4-75).

Surface Water Rights and Permits. Surface water
rights for the Savannah River are determined by the
Doctrine of Riparian Rights. Under this doctrine,
users of water must not adversely impact quantity or
qurdity of water availabifi~ for downstream users.

Groundwater. Several aquifer system naming
schemes have been used at SRS. For this document,
the most shallow aquifer will be called the water
table, The water table is supported by the leaky
“green clay” aquitard, which confines the Congaree
aquifer. Below the Congaree aquifer is the leaky
Ellenton aquitard, which contains the Cretaceus (or
also, previously, the Tuscaloosa) aquifer. h general
at SRS, groundwater flows slowly toward streams
and swamps and into the Savannah River at rates
ranging from centimeters to several hundred meters
per year. The depth to which the onsite streams cut
into the soils controls the horizontal movement of
groundwater. The valleys of the smaller perennial
streams allow discharge from the shallow saturated
geologic formations. The valleys of major tributaries
of the Savannah River (that is, Upper Three Runs
Creek) drain formations of intermediate depth, and
the valley of the Savannah River drains deep
formations.
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Groundwater flow at some locations on the site (that
is, F-, H- and certain sections of K-Areas) is upward
from the lower to the upper sediments (Figure
3.4.A1). In other areas, including A-, M-, L-, and
P-Areas, groundwater flow is downward. Horizontal
groundwater flow occurs at M-Area (to the
west-northwest in the shallow aquifer and
subsequent flow to the south toward Upper Three
Runs Creek in the intermediate aquifer), K-Area
disassembly basin (toward Pen Branch and L-Lake),
P-Area disassembly basin (toward Steel Creek),
F-Canyon Building (toward UppeiThree Runs Creek
and Fourmile Branch), and H-Canyon Building
(toward Upper Three Runs Creek and its tributaries),

The Cretaceus aquifer is an abundant and important
water resource for the SRS region. Some of the local
cities (for example, Aiken) dso obtain groundwater
from the Cretaceus, but most of the rural population
in the SRS region gets its water from the Congaree or
water table. All groundwater at SRS is classified by
EPA as a Class U water source. Depth to groundwater
ranges from at or near the ground surface (near
streams) to approximately 46 m (150 ft) below the
ground surface.

Groundwater Qual@. Groundwater data have been
obtained from SRS monitoring wells for the past
several years. Groundwater quality at SRS ranges
from excellent (soft and slightly acidic) to below
EPA drinking water standards on several constituents
in the vicinity of some waste sites. Industrial
solvents, metis, tritium, and other constituents used
or generated at SRS have contaminated the shallow
aquifers beneath 5 to 10 percent of SRS (SR DOE
1995e:3-10). These aquifers are not used for SRS
operations and drinking water; however, they do
discha~ge to site streams and eventually to the
Savannah River. Most contaminated groundwater at
SRS flows beneath a few facilities; contaminants
reflect the operations and chemical processes
performed at those facilities. At F- and H-Areas,
contaminants in the groundwater include tritium and
other radionuclides, metals, nitrates, and chlorinated
and volatile organics. Area plumes are shown in
Figure 3.4.*1. At A- and M-Areas, contamination
includes chlorinated volatile ‘organics,radionuclides,
metals, and nitrates. At the, reactors (K-, L-, and
P-Areas), tritium, other r@”ionuclides,and lead are in
the groundwater (SR DOE 1995e:3-11). At D-Area,
contaminants include VOC, chromium, sulfate, and
tritium; and at the TNX-Area, volatile organic
compounds, lead, nitrate, and uranium are present,
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Radioactive constituents (tritium, cesium-137,
iodine-131,ruthenium-106,and strontium-89 and -90)
above drinking water standards have occurred in
F-Area monitoring wells. Studies of flow directions,
infiltration rates, and operating history indicate that
this contamination is from an isolated incident that
occurred more than 35 years ago (SR DOE
1995e:3-1 1). Groundwater contamination found
beneath H-Canyon reflects the widespread use of
tritium in H-Area. The tritium is not directly from H-
Canyon activities, but rather results from past use of
the nearby H-Area seepage basins with subsequent
transpoti beneath the canyon. Results of groundwater
quality measurements from two monitoring wells
located in the H-Canyon area and comparison with
standards or criteria for selected groundwater qufllty
parameters are presented in Table 3.4.*2.

Groundwater Availability, Use, and Rights.
Groundwater is a domestic, municipal, and industrid
water source throughout the Upper Coastal Plain.
Most municipal and industrial water supplies in
Aiken County are from the Cretaceus aquifer.

Domestic water supplies are primarily from the
Congaree aquifer and the water table. In Barnwell
and Allendale Counties, the Congaree aquifer
supplies some municipal users. At SRS, most
groundwater production is from the Cretaceus
aquifer, with a few wells pumping from the Congaree
aquifer. Every major operating area at SRS has
groundwater wells; total groundwater production
from these wells is approximately 13,249 million Vyr
(3,500 MGY), which is similar to the volume
pumped for industrial and municipal production
within 16km (9.9 mi) of the site (SRS 1995a:l).

Groundwater rights in South Carolina are
traditionally assmiated with the absolute ownership
rule. Originating in English common-law doctrine,
the owners of land overlying a groundwater resource
are ~owed to withdraw from their wells dl the water
they wish for whatever purpose they desire. The
water withdrawn can be used for any purpose on or
off the owner’s land ~L 1990a725). However, the
Water Use Reporting and Coordination Act requires
dl users of 379,0001 (100,000 gd) or more per day

Table3.4.&2. Summary of Groundwater Quality Montioring at Savannah River Site, 1994

I
I

I
I
I
I

I
I

I

I

I

Water Quati@
Unit of Criteria and Charactetition Charactetition

Parameter Measure Standardsa WellNo.~-4B WeUNo. HCA-4C
Npha (gross)
Barium
Beta (nonvolatile)
Chloride
kon
had
Manganese
Nitrate
pH
Phenols
Sulfate
ToMdissolvedsolids
Totalorganichalogens
Totalphosphates
Tritium

15b
2b

50d

250e
o.~f

o.o15b
O.o$f

lob

6.5-8.5f
22d

250f
f~f

NA
NA

20,000b

2.1
0.0397
0.2
2.69
0.004
0.003
0.002
0.333
8.1
0.005
2,54

132
0.005
0.05

1 6,300

-0,5C
0.0695
0.7
1.75
0.0057
0.003
0.0052
0.74
9.03
0.005
3.08

39
0.0072
0,462

1,600

* For comparison only.
b National Primary Dri*ing Water Regulations (40 CFR 141).

c A negative number represents concentrations below upstream background values.

d Proposed National Primary Drinking Water Regulation Radionuclides (56 FR 33050).

c National Suondsry Dritilng Water Regulations (40 CFR 143).

f South Carolina State Water Quatity Criteria.

Note NA=not applicabl~ m~milligrsm~ pCi=picocuries.

Source: SRS 1995al 1.
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1(138.3 million Vyr or 36.4 MGY) of water to report
1.

their withdrawal rates to the South Carolina Water
Resources Commission. SRS groundwater use
exceeds this amount, and SRS reports its withdrawal
rates to the commission. I

3.4.5 GEOLOGYAm So~

Geology. The SRS facility lies in the Aiken Plateau
portion of the Upper Atlantic Coastal Plain southeast
of the Fdl Line, a major physiographic and structural
feature that separates the Piedmont and the Atlantic
Coastal Plain in southeastern South Carolina. The
plateau is highly dissected, with narrow, steep-sided
valleys separated by broad, flat areas.

In the immediate region of SRS, there are no known
capable faults within the definition of 10 CFR 100.
Subsurface mapping and stismic surveys suggest the
presence of six faults beneath SRS: Pen Branch, Steel
Creek,AdvancedTacticalTrainingAre%Crackemeck,
Ellenton, and UpperThr= Runs Faults. The closest of
these to the H-Canyon Area is the Upper Three Runs
Fault. The Steel Creek Fault, which passes through
L-Area, and the Pen Branch Fault, which passes
through K-Area, are the closest faults to the areas that
store nuclear materials (SR DOE 1995e:3-4);
however, there is no evidence of movement within the
last 38 million years along this fault.

Since SRS lies within Seismic Zone 2, moderate
damage could occur as a result of earthquakes
(Figure 3.3.5-l). Since 1985, only three earthquakes,
all less than Richter magnitude 3.2 (Table 3.3.5-l),
have occurred within the immediate vicinity of SRS
(two within the SRS boundary and one located
16.1 km [10 mi] east of the city of Aiken). None of
these earthquakes produced any damage at SRS.
Historically, there have been two large earthquakes

I within 300 km (186 mi) of SRS. The largest of these
two, the Charleston earthquake of 1886, had an

I estimated Richter magnitude of 7.5. The SRS area

Iexperienced an estimated peak horizontal
acceleration of 0.1 gravity (SR DOE 1995e:3-7).
Earthquakes capable of producing structural damage
to any buildings are not likely to occur in the vicinity

I
of SRS because SRS design basis for earthquakes is
0.2 gravity, which is twice as much as the historical
earthquake horizontal acceleration (SR DOE
1995e:3-4). There is no volcanic hazard at SRS. The
area has not experienced volcanism within the last
230 million years.
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Soils. The soils at the HEU facility are mainly sands
and sandy loams. The somewhat excessively drained
soils have a thick, sandy surface layer that extends to a
depti of 203 cm (80 in) or more in some areas. Many
of the soils are subject to slight to moderate water and
wind erosion, flooding, pending, and cutbank caving
(SR USDA 1990z17-25). Several soil units that cover
approximately 17 percent of the SRS plant property
have been desi~ated as prime farmland. All the soils
have low shrink-swell potential and have slight water
and wind erosion. The H-Canyon area lies on the
upland soils of Fuquay-Blanton-Dothan Soil
Association. This soil unit has been designated as
prime farmland, but the area is not presently under
cultivation. The soils at SRS are considered acceptable
for standard construction techniques. ‘

3.4.6 BIO~C ~o~c~

Biotic resources at SRS include terrestrial resources,
wetlands, aquatic resources, and threatened and
endangered species. Within each biotic resource area,
the discussion focuses first on SRS as a whole and
then on the area of the proposed activities, Scientific
names of species identified in the text are presented
in Appendix D.

Terrestrial Resources. Most of SRS has remained
undeveloped since it was established in 1950. Only
about 5 percent of the site is occupied by DOE
facilities. Five major plant communities have been
identified at SRS. Of these, the largest is the loblolly,
Iongleaf, and slash pine community that covers
approximately 65 percent of SRS. This community
type, as well as the upland hardwood and scrub oak
community, occurs primarily in upland areas. Swamp
forests and bottomland hardwood forests are found
along the Savannah River and the numerous streams
that traverse SRS. More than 1,300 species and
varieties of vascular plants have been identified on

I the site @OE 1992e:4-126; DOE 1995p:4-47).

Because of the variety of plant communities on the
site, as well as the region’s mild climate, SRS
supports a diverse and abundant wildlife including
54 mammal species, 213 bird species, 58 reptile
species, and 43 amphibian species. Common species

I at SRS include the slimy salamander, eastern box
turtle, Carolina chickadee, common crow, eastern

Icottontail, and gray fox (DOE 1992e:4-128; WSRC
1993b:3-5, 3-39). A number of game animals are
found on SRS; however, only the whitetail deer and

. .—- .- -- ---—.— -- -..—-
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I feral hog are hunted onsite (DOE 1992e:4-128).
Raptors, such as Cooper’s hawk and black vulture,
and carnivores, such as the gray fox and raccoon, are
ecologically important groups on SRS. A variety of
migratory birds have been found at SRS. Migratory
birds, their nests, and eggs, are protected by the
Migratory Bird Treaty Act. Eagles are similarly
protected by the BaH and Golden Eagle Protection
Act,

Wetlands. The SRS facility has extensive, widely
distribute wetiands,comprising approximately 19,800
ha (49,000acres).Most are associatedwith floodplains,
stims, and impoundments.Wetlands on the site may
be divided into the following categories: bottomland
hardwoods,cypress-tupelo,scrubshrub, emergen6and
open water.The most extensivewedand qpe on SRS is
swamp forest associated with the Savannah River
floodplain. Approximately 3,800 ha (9,400 acres) of
these wetlands are found on SRS. Past releases of
cooling water effluent into site streams and the
Savannah River swamp have resulted in shifts in plant
community composition. Changes have included
replacement of bald cypress by scrub-shrub and
emergent vegetation in the swamp and reduction in
bottotiand forests along streams @OE 199k4-130;

I WSRC 1989e3-4).

Carolina bays, a type of wetland unique to the
southeastern United States, are also found on SRS.
Approximately 190 Carolina bays have been
identified at SRS. These shallow depressions occur
on interstream areas of SRS and range from lakes to
shallow marshes, herbaceous bogs, shrub bogs, or
swamp forests (SR NERP 1989a9).

Aquatic Resources. Aquatic habitat on SRS includes
artificial ponds, Carolina bays, reservoirs, and the
Savannah River and its tributaries. There are more
than 50 artificial impoundments located throughout
the site that mainly support populations of bass and
sunfish (SRS 1992a:8). Fewer than 10 percent of the
Carolina bays on SRS have permanent fish
populations, Species present in these bays include
redfin pickerel, mud sunfish, lake chubsucker, and
mosquitofish (SR NERP 1983a:15; SR NERP
1989a:37), Par Pond and L-Lake support similar fish
populations including largemouth bass, black
crappie, and various species of pan fish (SRS
1992a:8).Recreational fishing is not allowed on SRS.

The Savannah River is used for both commercial and
sport fishing. Important commercial species are
American shad, hickory shad, and striped bass; d] are
anadromous. The most important warm-water game
fish species of the Savannah River are bass, pickerel,
crappie, bream, and catfish. h the past, water intake
structures for C- and K-Reactors and the D-Area
powerhouse caused annual estimated entrainment of
approximately 10 percent of the fish eggs and larvae
passing the intake canals during the spawning season.
In addition, estimated impingement losses were
approximately 7,600 fish per year (SR=DOE1987b:3-
31, C-61).

Threatened and Endangered Species. Sixty-one
Feded- and State-1istedthreatened, endangered, and
other special status species have been identified on
and in the vicinity of SRS (Appendix D, Table
D.1-3). The appendix indicates that 57 of these
species have records of occurrence on SRS. ~elve
of these are Federal- an~or State-listed threatened or
endangered species. No critical habitat for threatened
or endangered species, as defined in the Endangered
Species Act (50 CFR 17.11;50 CFR 17.12), exists on
SRS. The smooth coneffower is the only listed
endangered plant species found on SRS. Two
colonies exist on SRS, but suitable habitat for this
species occurs throughout the site. Bald eagles nest
near Par Pond and L-Lake and forage on these
reservoirs. Wood storks forage in the Savannah River
swamp and the lower reaches of Steel Creek, Pen
Branch, Beaver Creek Dam, and Fourmile Branch.
Red-cockaded woodpeckers inhabit open pine forests
with mature trees (older than 70 years for nesting and
30 years for foraging). Peregrine faIcons have been
reported in the pastas rare winter visitors on SRS.
The American alligator is a common inhabitant of Par
Pond, Beaver Dam Creek, and the Savannah River
swamp. The shortnose sturgeon spawns in the
Savannah River both up and downstream of SRS.
This fish has not been collected in the tributaries of
the Savannah River that drain SRS (SR DOE
1995b:3W). The State-listed Rafinesque’s big-eared
bat and Appalachian BewicWs wren occur on SRS.
[Text delefed.]

F- and H-Areas contain no habitat for any of the
Federal-1 isted threatened or endangered species
found on SRS. Red-cockaded woodpeckers nest in
old growth pine trees, and there are no suitable

Inesting sites in the vicinity of F- or H-Area. Smooth
coneflower also is not found in F- or H-Area. The
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Southern bald eagle and the wood stork feed and nest
near wetlands, streams, and reservoirs, and thus

I would not be attracted to the highly disturbed F- or
H-Area. Shortnose sturgeon, typically residents of
large coastal rivers and estuaries, have never been
collected in Fourrnile Branch or any of the tributaries
of the Savannah River that drains SRS (DOE
1995p:451).

Prehistoric Raources. Prehistoric site types on SRS
consist of villages, base camps, limited-activity sites,
quarries, and workshops. An extensive
archaeological survey program began at SRS in 1974
and includes numerous field studies such as
reconnaissance surveys, shovel test transects, and
intensive site testing and excavation. More than
60 percent of SRS has received some level ofculturd
resource evaluation. Over 1,000 sites have been
identified at SRS. Of these, over 800 prehistoric sites
or sites with prehistoric components have been
identified; however, fewer than 8 percent have been
evaluated for eligibility to the NRHP. To date,
67 prehistoric and historic sites are considered
potentirdly eligible for listing on the NRHP. Cultural

I
resources surveys have been conducted within F- and
H-Areas, and some prehistoric material has been
found a few miles from H-Canyon. Some prehistoric
sites that may be NRHP-eligible have been identified

I within F- and H-Areas. Most of H-Area has been
disturbed through grading and construction. No
NRHP sites are within the facility.

IA Programmatic A~eement was signed by the DOE
Savannah River Operations Office, the South
Carolina State Historic Preservation Officer, and the
Adviso~ Council on Historic Preservation on Au@st
24, 1990. Its purpose is to ensure that appropriate
measures are taken to inventory, evaluate, protect,
‘andenhance archaeological sites on SRS. In addition,
an Archaeological Resource Management Plan for
SRS is in place.

Historic Resources. Types of historic sites include
I farmsteads, tenant dwellings, mills, plantations and

slave quarters, rice farming dikes, dams, cattle pens,
ferry Iwations, towns, churches, schools, cemeteries,
and commercial building locations. Approximately
400 historic sites or sites with historic components
have been identified within SRS; approximately

10 percent have been evaluated for NRHP
nomination.

Most historic structures were demolished during the

I

initial establishment of SRS in 1951, No 1951
buildings are currentiy in use. [Text deleted.]

Native American Resources. Native American
groups with traditional ties to the area include the
Apdachee, Cherokee, Chickasaw, Creek, Shawnee,
Westo, and Yuchi. At different times, each of these
groups was encouraged by the English to settle in the
area to provide protection from the French, Spanish,
or other Native American groups. Main villages of
both the Cherokee and Creek groups were located
southwest and northwest of SRS, and both groups
may have used the area for hunting and gathering
activities. During the 1830s, most of the remaining
Native Americans residing in the region were
relocated to the Oklahoma Territory as part of the
Trail of Tears.

Native American resources in the region include
I remains of villages or townsites, ceremonial lodges,

burials, cemeteries, and areas containing traditional
I plants used for religious ceremonies. Literature

reviews and consultations with Native American
representatives reveal that there are some concerns
related to the American Indian Religious Freedom
Act within the central Savannah River Valley;
however, no specific sites at SRS have been
identified. The Yuchi Tribal Organization, the
National Council of the Muskogee Creek, the Indian
People’s Muskogee Tribal Town Confederacy, the
Pee Dee Indian Association, the Ma Chis Lower
Alabama Creek Indian Tribe, and the United
Keetoowah Band of the Cherokees have expressed
concerns for sensitive Native American resources at
SRS. The Yuchi and the Muskogee Creek expressed
concern for areas containing several p’lants
traditionally used in ceremonies (SR DOE
1991e:19,21).

Paleontological Resources. Paleontological
materials at SRS include fossil plants, numerous
invertebrate fossils, deposits of giant oysters
(Crassostrea gigantissima), mollusks, and bryozoa.
All paleontological materials from SRS are marine
invertebrate deposits and, with the exception of the ,;
giant oysters, are relatively common fossils and are
widespread; therefore, the assemblages have
relatively low research potential. I
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3.4.8 SOCIOECONOmm ‘

Socioeconomic characteristics described for SRS
[ include employment, regional economy, population,

housing, community services, and local
transportation. Statistics for employment and

[ regional economy are presented for the REA that
encompasses 15 counties around SRS in the States of
South Carolina and Georgia (Appendix F, Table
F.1-1). Statistics for population, housing, community
services, and local transportation are presented for
the ROI, a six-county area in which 90.1 percent of
all SRS employees reside. These counties include
Aiken County (51.9 percent), Allendale County
(1.1 percent), Bamberg County (1.7 percent), and
Barnwell County (7.3 percent) in the State’of South
Carolina; and Columbia County (10.6 percent) and
Richmond County (17.5 percent) in the State of
Georgia (Appendix F, Table F.1–3). Supporting data
are presented in Appendix F.

Regional Economy, Characterktim. Between 1980
and 1990, the civilian labor force in the REA
increased 21.4 percent to the 1990 level of 248,239.
In 1994, unemployment in the REA was 6.7 percent,
which was approximately 0.4 and 1.5 percent higher
than South Carolina and Georgia, respectively. The
region’s per capita income of $17,212 in 1993 was
approximately 2.1 pezcent greater than South
Carolina’s per capita income of $16,861 and

I10.6 percent lower than Georgi~s per capita income
of $19,249. Employment and regional economy
statistics and projections for the proposed action
period for the SRS REA are given in Appendix F,
Table F.1-7 and summarized in Figure 3.4.*1.

I In 1993, as shown in Figure 3.4.8-1, the percentage
. of total employment involving the private sector

activity of retail trade was similar in the REA
(16 percent) and the two States. Service ‘sector
employment in’ the region (22 percent of total
employment) represented a 3 percent smaller share
of the regional economy than in the economy of
Georgia and was similar to that of South Carolina.
The manufacturing sector’s share of ,the economy
was similar in the REA (21 percent) and South
Carolina (20 percent), but represented a 6 percent
larger share of the economy than in Georgia
(15 percent).

[Text deleted.]

Population and Housing. In 1992, the ROI
population totaled 453,824. From 1980 to 1990, the
ROI population increased by 13.2 percent,
compared to 18.6 percent for Georgia and
11.7 percent for South Carolina. Within the ROI,
Columbia County experienced the largest increase
at 65 percent, while Bamberg County’s population
decreased by 6.7 percent. Population trends are
summariz@ in Figure 3.4.8-1. [Text deleted.]

The number of housing units in the ROI increased by
23.8 percent between 1980 and 1990, totaling
168,803 units in the latter year. The percent increase
was comparable to South Carolina but 6 percent
smaller than in Georgia. The 1990 homeowner
vacancy rate in the ROI, 2.2 percent, was similar to

- those experienced by South Carolina and Georgia.
The rentrd vacancy rate for the ROI counties, nearly
10percen~ was approximately 2 percent less than the
rental vacancy rates for both states. (A full
presentation of population and housing statistics
and projections is provided in Appendix F, Tables
F.1–l 1 and F.1–15, respectively.)

Community Servic=. Education, public safety, and
health care characteristics will be used to assess the
level of community service in the SRS ROI. Figure
3.4.8-2 presents school district characteristics for the
SRS ROI. Figure 3.4.8-3 presents public safety and
health care characteristics.

Education. In 1994, nine school districts provided t

public education services and facilities in the SRS
ROI. As shown in Figure 3.4.8-2, these school
districts ranged in enrollment size from
1,017 students in District 29 (located in’Barnwell
County) to 34,907 students in the Richmond County
School District. The average students-to-teacher ratio
for the ROI was 17.5:1. The Aiken County School
District had the highest ratio at 19:1.

Public Safety. City, county, and State law
enforcement agencies provided police protection to
the residents in the ROI. In 1993, a totrd of 924 sworn
police offi~ers served the six-county ROI. Richmond
County employed the greatest number of sworn
police officers (323), while the cities of Aiken and
Augusta had the highest pofice officers-to-population
ratios (3.7 officers per 1,000 persons). The average

1ROI sworn po~ce officers-to-population ratio was 2

341

I

I

I
I

I



Disposition of Surplus Highly
Enriched UraniumFinal EIS

NonfaWPrivate Sector Employment for the SRS REA, South Carolina, and
Georgia, 1993a
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and Regwn of Influence.

342

——— _ .-.—z... —— ___. ——_—
... . .. . .. .$ ...,

.— —...-

?



— -. .._

I,,

I

I

I

o

Afected Environment

Number of Students per Teacher in the SRS ROI School Districts, 1994
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Number of Sworn PoliceOficers(1993) and Firefighters (1995) per 1,000 Persons
in the SRS ROla
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officers per 1,000 persons. Figure 3.4.8-3 compares
police force strengths across the ROI.

Fire protection services in the SRS ROI were
provided by 1,363 regular and volunteer firefighters
in 1995. The fire department with the highest
firefighters-to-population ratio is located in
Bamberg County (8.7 firefighters per
1,000 persons) as indicated in Figure 3.4.8-3.
Aiken County had the greatest number of
active firefighters (375). The average firefighters-
to-population ratio in the ROI was 2.9 per 1,000
persons.

Health Care. There were eight hospitals serving the
I six-county ROI in 1993. All eight hospitals were

operating at below capacity, with hospitrd occupancy
rates ranging from 29.4,percent in Allendde County
to 64.8 percent in Richmond County.

h 1993,atoti of 1,325physicians servedtheROI with
the majority (979) located in Richmond County.FIgum
3,4.8-3 shows that the physicims-t~population ratio
ranged from 0.3 physicians per 1,000 persons in

I Allendde County to 4.8 physicims per 1,000 persons
in Richmond County. The average ROI physicians-t~

I population ratio was 2.9 physicians per 1,000persons.

Local Transportation. U.S. and State Routes
provide access between SRS and metropolitan areas
as illustrated in Figure 3.41. SR-19, north of the site,
provides access to New Ellenton and Alken, South
Carolina. West of the site, SR-125 provides access to
Augusta. U.S. 278, located northwest of the site,
provides access to the East Coast and Augusta.

Several routes provide direct access to SRS. From the
northwest and north, access is provided by SR-125
and SR- 19, respectively. Both highways are open to
through traffic. From the northeast, SR-39 and SR-
781 pass inside the SRS boundary. Access from the
east is by SR-64 and from the southeast by SR-125.
hblic access is provided by U.S. 278, SR-125, and
SR-19, but only SRS employ=s are permitted access
to the site on the other routes. There are no road
improvement projects under construction or planned
in the near future in Bamwell and Aiken Counties

I that would affect SRS access (SC DOT 1995a:l).
There is no local public transportation directly
serving SRS. Rail service in the ROI is provided by
NS and CSX Transportation. SRS has provided rail

access via Robbins Station on. the CSX

I

Transportation fine. b addition, SRS maintains 103
km (64 mi) of onsite track for internal uses.
Waterborne transportation is available via the
Savannah River. Currently, the Savannah River is

I used primarily for recreation (SRS 1995a:12).
Columbia Metropolitan Airport, in the city of
Columbia, and Bush Field, in the city of Augusta,
=eive jet air passenger and cargo service from both
national and local carriers. Numerous smder private

1airports are lmated in the ROI @OT 1992a).

Radiation Environment. All residents in the
vic~l~ of SRS are exposed, to background radiation
from a variety of natud and man-made sources. The
major sources of background radiation exposure to
individuals in the vicinity of SRS are shown in Table
3.4.9–1. All annual doses to individuals from
background radiation are expected to rem~ cons~t
over time. Accordingly, the increment toti dose to
the population would result only from changes in the
size of the population.

Tabfe3.4.9-1. Sources ofRadiation Exposure to
Individual in the Yiin@, Unretied to Savannah

River Site Operations

Source
Natural Background Radiation

Cosmicradiation
~temd terrestrirdradiation
Intemd temestridradiation
Radonin homes(inhaled)

Other Background Radiation
Diagnosticx-raysandnuclear

mdlcine
Weaponstest fallout .“
fi-trayel
Consumerand industrid products

Toti

Committed
EffectiveDose

Equivalent
(mred~)a

29
29
40

200

53

<1
1

10
363

a NCRP 1987&WSRC 1994d. Value for radon is an average
for tie Utitd States.

Releases of radionuclides to the environment from
SRS operations provide another source of radiation
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exposure to individuals in the vicinity of SRS. The
radionuclides and quantities released from SRS
operations in 1993 are listed in the Savan~h River
Site Environmental Report for 1993 (WSRC-
TR-94075).

The releases listed in the 1993 report were used in the
development of the reference environment’s
radiological releases at SRS for the public and
occupational health segments within Section 4.3. The
doses to the public resulting from these releases fdl
within radiological limits and are small in
comparison to background radiation (DOE Order
5400.5). Table 3.4.9–2 presents the doses to the
public resulting from releases at SRS.

Based on a risk estimator of 500 cancer deaths per
1 million person-rem to the public (Appendix E), the
fatal cancer risk to the MEI of the public due to
radiological releases from SRS operations in 1993 is
estimated to be approximately 1.6x10-7.That is, the
estimated probability of this person dying of cancer
at some point in the future from radiation exposure
associated with 1 year of SRS operations is less than
2 chances in 10 million. (It may take several years
from the time of exposure to radiation for cancer to
manifest.)

Based on the same risk estimator, 1.1x10-2 excess
fati cancers were estimated from normrd operations
in 1993 to the population living within 80 km (50 mi)

of SRS. This number can be compared with the
number of fatal cancers expected in this population
from all causes. The 1990 mortality rate associated
with cahcer for the entire U.S. population was
0.2 percent per year (Almanac 1993a839). Based on
this national mortality rate, the number of fatal
cancers from rdl causes expected during 1993 in the
population living within 80 km (50 mi) of SRS was
1,240. This number of expected fatal cancers is much
higher than the estimated 1.~x10-2fatal cancers that
could result from SRS operations in 1993.

Workers at SRS receive the same dose as the general
public from background radiation, but receive an
additiond dose from working in the facilities. These
doses frdl within radiological limits (10 Cm 835),
Based on a risk estimator of 400 fatal cancers per
1 million person-rem among workers (Appendix E),
the number of excess fatal cancers to SRS workers
from operations in 1992 is estimated to be 0,14,
Table 3.4.9-3 includes the average, maximum, and
total occupational doses to SRS workers from
operations in 1993.

A more detailed presentation of the radiation
environment, including background exposures and
radiological releases and doses, is presented in the
Savannah River Site Environmental Report for 1993
(WSRC-TR-94-075). The concentrations of
radioactivity in various environmental media (for

Table3.4.9-2. Doses to the General Public From Normal Operations at Savannah River Site, 1993
(committed eflective dose equivalent)

Atmospheric Releasw fiquid Releases Total
Receptor Standarda Actualb Standarda’ Actudc Standarda Actual

Maximallyexposedindividual(rnrem) 10 0.18 4 0.14 100 0,32
Populationwithin80 kmd@rson-rem) None 20 None 1.5 100 21,5

I Averageindividualwithin80 kme(mrem) None 3.2x10-2None 2.4x10-3 None 3.5X1W2

a me standardsforindividurdsaregiveninDOE 0rder5400.5. As discussed in that order, the 10mredyr limit from airborne emissions
is required by the C/emAirAct,the4 rnretiyr limit is required by the SafeDrinkingWuterAct,andthetotal doseof 100mredyr is
thelimit from all pathwayscombined.me 100 person-rem value for the population is given in proposed 10 CFR 834(58 FR 16268),
If the potential total dose exceeds this value, it is required that the contractor operating the facility notify DOE,

b WSRC 1994d.

c me actual dosevalue given in the column under liquid releasesconservatively includes all water pathways, not just thedrinking water
pathway. me population dose includes contributions to Savannah River users downstream of SRS to the Atlantic Ocean.

d In 1993, this population was approximately 620,100.

c Obtained by dividing the population dose by the number of people living within 80 km of the site.
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Tabk 3.4.9-3. Doses to the Onsite Worhr From
Normal Operations at Savannah River Site, 1993

(commtied eflective dose equivalent)

Onsite Releasesand
Direct Radiation

Receptor Standarda Actualb
Averageworker(mrem) None 17.9
Maximallyexposedworker 5,000 3,000

(mrem)
Totalworkers@erson-rem) None 350

a 10Cm 835,DOES goal is to maintainradlologi~l exposures
ALAW.

b DOE 1993n:7. me number of badged workers in 1992 was
approximately 19,5W.

example, air, water, soil) in the site region (onsite and
offsite) are also presented in this reference.

Chemiul Environment The background chemical
environment important to human hdth consists of the
atmosphere, which may contain h=dous chemicals
that can be inhd~, drinking water,which may contain
hazardous chemicals that can be ingested; and other
environment mdla with which people may come in
conwt (for example, surface waters during swimming
and soil through direct contact or via the food
pathway). The baseline data for assessing potential
health impacts from the chemical environment are
those presenti in S&tions 3.4.3 and 3.4.4.

Health impacts to the public can be minimized
through effective administrative and design controls
for decreasing pollutant releases to the environment
and achieving compliance with permit requirements
(for example, air emissions and NPDES permit
r~uirementa). The effwtiveness of these controls is
verified through the use of monitoring information
and inspection of mitigation measures. Health
impacts to the public may occur during normal
operations at SRS via inhalation of air containing
pollutants released to the atmosphere by SRS
operations. Risks to public health from other possible
pathways, such as ingestion of contaminated
drinking water or direct exposure, are low relative to
the inhalation pathway.

Baseline air emission concentrations for h=dous air
pollutants and their applicable standards are presented
in Sution 3.4.3. These concentrations are estimates of
the highest existing offsite concentrations and

represent the highest concentrations to which
members of the public could be exposed. These
concentrations are in compliance with applicable
guidelines and regulations. Information about
estimating health impacts from h~dous chemicrds
is presentd in Appendix E, Swtion E.3.4.

Health impacts to SRS workers during normal
operation may include those from inhalation of the
workplace atmosphere, drinking SRS potable water,
and possible other contact with hazardous materials
associated with work assignments. The potential for
herdth impacts varies from facility to facility and from
worker to worker, and available information is not
sufficient to accurately summarize these impacts;
however, the workers are protected from hazards
s~ific to the workplace through appropriate training,
protective equipment, monitoring, and management
controls. SRS workers are dso protected by adherence
to occupational standards that limit workplace
atmospheric and drinking water concentrations of
potentially hazardous chemicals. Monitoring ensures
that these standards are not exceeded. Additionrdly,

I
DOE requirements @OE 0440.1, Wor&r Pmrecrion
Management for DOE Federal and Contractor
Employees) ensure that conditions in the workplace
are as free as possible from rwognized hazards that
cause, or are likely to cause, flhess or physicrd h-,
therefore, worker health conditions at SRS are
ex~ted to be substantially better than rquired by the
standards.

I Health Effeck Studies. ~o epidemiologic studies
on the general population in communities within
80 km (50 mi) of SRS resulted in three publications
@D 1982a:135-152; JAMA 1991a1403-1407; W
Publication 90-874, July 1990). One study (JAMA
1991w 1403-1407; W Publication 90-874) found
no evidence of excess cancer motiity; whereas, the

I other study @D 198%:135-152) reported an excess
in leukemia and lung cancer deaths along with other
statistically nonsignificant excess deaths.

An excess in leukemia deaths has been reported
I among hourly workers at SRS. A more detailed

description of the studies and findings reviewed is
included in Appendix E, Section E.4.3.

Accident History. From 1974 ~hrough 1988, there
were 13 inadvertent tritium releases from the tritium
facilities at SRS. These releases have been traced to
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aging equipment in the tritium processing facility and The security management center
are one of the reasons contributing to the construction
of a replacement tritium facility at SRS. Detailed
descriptions and studies of these incidents and their
consequences to the offsite population have been
documented by SRS. The most significant occurred
in 1981, 1984, and 1985, when 32,934, 43,800, and
19,403 Ci, respectively, of tritiated water vapor were
released ~SRC 1991a:41). In the period from 1989
through 1992, there were 20 inadvertent releases, all
with little or no offsite dose consequences. The
largest of these recent releases occurred in 1992
when 12,000 Ci of tritium were released (WSRC
1993a:l 1-260),

Emergency Preparedness. Each DOE site has
established an emergency management program.
These programs have been developed and maintained
to ensure adequate response for most accident
conditions and to provide response efforts for
accidents not specificrdlyconsidered. The emergency
management programs incorporate activities
associated with emergency planning, preparedness,
and response.

The emergency preparedness facility at SRS provides
overall direction and control for onsite responses to
emergencies and coordinates with Federal, State, and
locrd agencies and officials on the technical aspects
of the emergency.

The SRS emergency operations facility consists of
several centers, desctibed below, that provide distinct
emergency response support functions.

The SRS operations center coordinates ~
the initial response to all SRS
emergencies and is equipped to function
as the heart of SRS’Semergency response
communications network.

The technical support center provides
command and control of emergency
response activities for the affected facility
or operational area.

The emergency operations center
. provides command and control of
emergency response activities for SRS
locations outside of the affected area.

348
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coordinates activitie{ relating to the
security and safeguarding of materials by
providing security staff in the affected
area and contractor management in the
emergency operations center.

The dose assessment center is responsible
for assessing the health and
environmental consequences of any
airborne or aqueous releases of
radioactivity or toxic chemicals and
recommends onsite and offsite protective
actions to other centers.

3.4.10 WASTEmNAGEMENT

This section outlines the major environmental
regulatory and ongoing waste management activities
for SRS. DOE is working with Federal and State
regulatory authorities to address compliance and
cleanup obligations arising from its past operations at
SRS. DOE is engaged in severrdactivities to bring its
operations into full regulatory compliance, These
activities are set forth in negotiated agreements that
contain schedules fbr achieving compliance with
applicable requirements and financird penalties for

I
nonachievement of agreed upon milestones. These
agreements have been reviewed to ensure that
proposed actions are rdlowableunder the terms of the
agreement,

The EPA has placed SRS on the Natiomd Priorities
List and has identified approximately 150 potential
operable units. In accordance with CERCLA, DOE
entered into an FFCA with EPA and the State on
January 15, 1993, to coordinate cleanup activities at
SRS under one comprehensive strategy. The FFCA
combines the RCRA Facility Investigation Program
Plan with a CERCLA cleanup program entitled
RCU Facility Investigation Remedial Investigation
Program Plan.

I [Text deleted.] SRS has a waste minimization
program that is improving the liquid hd solid waste
generation, treatment, and storage practices. A
disciplined approach to these activities is being
developed based on twhnology and experience from
the commercird nuclear industry. This approach has
reduced the generation of TRU waste (48 percent),
LLW (13 percent), mixed waste (96 percent), and

i

[
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I hazardous waste (58 percent) (DOE 1993e:I-18).
Table 3.4.10-1 presents a summary of waste
management at SRS for 1993. A discussion of the
waste management activities at SRS follows. SRS

‘ manages the following waste categories: high-level,
TRU, low-level, mixed, hazardous, and
nonhazardous.

High-Level Waste. Liquid HLW at SRS is
comprised of many waste streams generated during
the recovery and purification of TRU products and
unburned fissile materials from spent reactor fuel
elements. These wastes are separated according to
waste form, radionuclide, and heat content; and
transferred to underground tanks in the F- and H-
Area Tank Farms. Processes used to treat liquid HLW
include separation, evaporation, and ion exchange.
Evaporation produces a cesium-contaminated
condensate. Cesium-137 is removed from the
condensate, resulting in a low-level waste stream that
is treated in the Effluent Treatment Facility. The
remaining high-level waste stream salts are
precipitated, and some can be decontaminated. The
decontaminated salt solution is sent with residues
from the Effluent Treatment Facility to the Defense
WasteProcessing 2Area Saltstone Facili& where it
is mixed with a-blend of cement, flyash, ‘and blast

I furnace slag to form grout. The grout is pumped into
disposal vaults where it hardens for permanent

I
disposal as LLW. The remaining high-level srdt and
sludge will be permanently immobilized as a glass
solid cast in stainless steel canisters at the Defense
Waste Processing Facility Verification Plant. The

Istainless steel canisters will be welded closed,
decontaminated to DOT standards, and temporarily
stored onsite for eventual transport to a permanent
Federal repository for disposal. Future HLW
generation could result from the processing and
stabilization of spent fuel for long-term storage as a
result of 60 FR 28680 (amended by 61 FR 9441,
March 8, 1996), and from remediation or materials
recovery activities performed in F- and H-Canyons.

Transuranic Waste. Under the FFCA on RCRA
Land Disposal Restrictions signed by EPA and DOE
on March 13, 1991, SRS is required to prepare TRU
waste for shipment. [Text deleted.] SRS will begin
discussions with the State of South Carolina
Department of Health and Environmental Control on
alternative treatment options in January 1998 if the

Secretary of Energy does not decide to operate the
Waste Isolation Pilot Plant bythat time. If a delayed
opening date for the Waste Isolation Pilot Plant is
determined, DOE will propose modifications to the
SRS site treatment plan for approval by the State of
South Carolina. Status of the Waste Isolation Pilot
Plant readiness schedule will be included in the
updates. Certified TRU waste is stored on TRU waste
storage pads until it can be shipped to a TRU waste
disposal facility. Should additional treatment be
necessary for disposd at the Waste Isolation Pilot
Plant SRS would develop the appropriate treatment
capability. All TRU waste currently generated is
stored in containers on above-groundpads.

The Experimental TRU Waste Assay/Certification
Facility began operations in 1986 to certify newly
generated TRU waste. It since has been shutdown. A
new TRU Waste Characterization/Certification
facility is planned that would provide extensive
containerized waste processing and certification
capabilities. The facility is needed to prepare TRU
waste for treatment and to certify TRU waste for
shipment to the Waste Isolation Pilot Plant. Drums
certified for shipment to the Waste Isolation Pilot
Plant are placed in interim storage on concrete pads
in E-Area. Buried and stored wastes containing
concentrations of transuranic nuclides between 10

Iand 100 nanocuries per gram (nCUg) (referred to as
alpha-contaminated LLW) is managed like TRU

“w&te because its physical and chemical properties
are similar, and because similar procedures will be
used to determine its find disposition. Because all of
the TRU waste placed on the above-groundpads prior
to January 1990 is suspected of having hazardous
constituents, RCRA Part B permit application has
bwn submitted for the TRU waste storage pads and
the Experimental TRU Waste Assay Certification
Facility. The waste is currently being stored under
RCRA interim status.

!.

Low-Level Waste. The bulk of liquid LLW is
aqueous process waste including effluent cooling
water, decontaminated salt solutions, purge water, 6
water from irradiated fuel and target storage basins,
distillate from the evaporation of waste streams, and
surface water runoff from areas where there is a
potential for contamination. Liquids are processed to
remove and solidify the radioactive constituents and
the decontaminated liquids are discharged within

1’

I
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Table 3.4.l&I. WroteManagement at Savannalz River Site

1993 ~eatment Storage Disposal
Generation Method Capacity Method Capacity Method Capacity

Waste Category (m3) (m3/yr) (m3) (m3)
High-Level

I Liquid 1,561 Settle, separate,
and evaporate

53,700

18,800

NA

None

104,000

52,000

889,000

NA

None

None

F-& H-Area Tank 133,000
Farm

Air-cooled, 4,572 HLW
shielded facility canisters

NA NA

Pads and buildings 14,600

Nonea None

To repository NA

NA NA

None (Federal None
repository in the
future)

NA NA

I Solid Noneb

, ~ansuranic
Liquid None

Solid 39

Low-Level
Liquid None

Vitrification

., -i,
..:1
.
,,,

‘$.
.

,

-“:1

NA

None

Adsorption,
evaporation,
filtration,
neutralization,
and Saltstone

Compaction

Ponds and tanks
(awaiting
processing)

NA
.,.

,,

Solid 14,100

Mixed Low-Level
Liquid 115

NA NA

11,500

Trench and 2,578,000
caissons

None NoneStabilization, RCRA permit
Bldgs. E, 600,
700, M-Area
Liquid Effluent
Treatment
Facility

adsorption,
neutralization,
precipitation,
filtration, ion
exchange, and
evaporation

NoneSolid 18 RCRA permit
Bldg. 600

1,990

kcluded in sofid

860

None

Offsite

Offsite

None

Hazardous
Liquid

Solid

None

74

None

None

DOT containers

DOT containers

NA
NA

I

-—___ ——- ——__ ———_____ ._ ,. .-—__



—-...——- ——--—.-- . _._ —- . ——.———A— -— .— ———— .—. ——

I

I
I

T&le 3.4.I&l. Wrote Management at Savannah River Site—Continued

1993 ~mtment Storage Dsposal

Generation Method Capacity Method Capacity Method Capacity
Waste Category (m3) (m3/yr) (m3) (m3)

Nonhazardous
(Sanitary)
Liquid 700,000C Filter, settle, strip 994,000 mowing ponds NA Permitted Varies by each

discharge permitted outfall

Solid. 6,670 Compaction Expandable, NA NA Landfill (onsite Expandable, as
as required and offsite) required

Nonhazardous
(Other)

Liquid Included in Included in Included in Included in Included in Included in Included in
sanitary sanitary sanit~ sanitary sanitary sanit~ sanitary

Solid Included in Included in Included in Included in Included in Included in Included in
sanitaq sanitary sanitary sanitary sanitary sanitary sanitary

a Treatmentremovesthe high-levelconstituents(salt andsludge)fromthe liquids;the saltand sludgeare vitrified.
b Facilitystartedoperationin 1995,
c 1991data.
Note:NA=notapplicable;DOT=Departmentof Transportation.
SourcCDOE 1995&, SR DOE 1993q SRDOE 1994b;SR DOE 1994c;SR DOE 1995h SRDOE 1995q SRMMES 1993&SRS 1995X1;WSRC 1995a.
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standards established by the regulato~ permit. Solid
LLW includes operating plant and laboratory waste,
contaminated equipment, reactor and reactor fuel
hardware, spent lithium-aluminum targets, and spent
deionizer resin from reactor coolant treatment. Solid
LLW is separated by radiation levels into low and
intermediate categories. Solid LLW that radiates less
than 200 mrefir at 5 cm (2 in) from the unshielded
container is considered low-activity waste. If it
radiates greater than 200 mretir at 5 cm (2 in), it is
considered intermediate activity waste. The disposal
method for solid LLW is disposrd in earthen trenches
and concrete vaults. Saltstone generated in the
solidification of decontaminated salts extracted from

I
HLW is disposd of as LLW in separate vaults, and is
the highest volume of LLW disposed of at SRS.
Disposal facilities are projected to meet sofid LLW
storage and disposd requirements (for example LLW
from offsite DOE facilities such as Pinellas) for the
next 20 years.

Mixed Low-Level Waste. The FFCA, signed by
EPA and DOE on March 13, 1991, addresses SRS
compliance with RCRA land disposal restrictions
pertaining to past, ongoing, and future generation of
mixti LLW (mostly solvents, dioxin, and California
list wastes contaminated with tritium). SRS is
allowed to continue to operate, generate, and store

Imixed waste subject to land disposal restrictions; in
return, SRS will report to EPAthe characterization of
all solid waste streams disposed of in land disposal

Iunits at SRS and has submitted its waste
minimization plan to EPA for review. Schedules for
measures to provide compliance through
construction of the Consolidated Incineration
Facility and the Hazardous Waste/Mixed Waste
Storage Facility are included in the FFCA.

The Consolidated Incineration Facility will treat
mixed LLW and liquid hazardous waste. The
hazardous waste/mixed waste disposal vaults are
scheduled to be available in 2002. Mixed waste will
be in interim storage in the E-Area waste disposal
facility and in two buildings in G-Area until
completion of the Consolidation hcineration Facility
and the Hazardous Waste/Mixed Waste Storage
Facility. The FFCA of 1992 required DOE facilities

I storing mixed waste to develop site treatment plans
and to submit the plans for approval. The FFCA

formed the basis for the SRS Proposed Site
TreatmentPlan.

Hazardous Waste. Lead, mercury, cadmium, 1,1,1-
trichloroethane, leaded oil, trichlorotrifluoroethane,
benzene, and paint solvents are typical hazardous
wastes generated at SRS. All hazardous wastes are
stored onsite in Department of Transportation-
approved containers in RCRA-permitted facilities in

I
three RCRA-permitted hazardous waste storage
buildings and on three interim status storage pads in
B-and N–Areas. Most of the waste is shipped offsite
to commercial RCRA-permitted treatment and
disposal facilities using Department of
Transportation-certified transporters. Eight to nine
percent of the hazardous waste (organic liquids,
sludge, and debris) will be incinerated in the
Consolidated Incineration Facility. Hazardous
chemicals are stripped from aqueous liquids
collected during groundwater monitoring in the
M-Area Air Stripper, with the treated wastewater
discharged in accordance with NPDES criteria.

Nonhazardous Waste. In 1994 the centralization
and upgrading of the sanitary wastewater collection
and treatment systems at SRS were completed. The
program included the replacement of 14 of 20 aging
treatment facilities scattered across the site with a

I new 3,977 m3/day (1.05 MGD) central treatment
facility and connecting them with a new 29 km
(18 mi) primary sanitary collection system, The
29 km (18 mi) collection system intercepts
wastewater at points prior to discharge into old
sanitary wastewater treatment facilities, The new
central treatment facility treats sanitary wastewater
by the extended aeration activated sludge process
utilizing the oxidation ditch method. The treatment
facility separates the wastewater into two forms,
clarified effluent and sludge. The liquid effluent is
further treated by non-chemical methods of
ultraviolet light disinfection to meet NPDES
discharge limitations. The sludge goes through a
volume reduction process to reduce pathogen levels
to meet proposed land application criteria
(40 CFR 503). The remaining existing sanitary
wastewater treatment facilities are being upgraded as
necessary to meet demands by replacing existing
chlorination treatment systems with non-chemical
ultraviolet light disinfection systems to meet NPDES

I limitation. [Text deleted,] SRS-generated municipal
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solid waste is sent to a permitted offsite disposal
facility. DOE is evaluating a proposal to [Text
deleted,] participate in an interagency effort to
establish a regional sofid waste management center at
SRS. SRS addressed the offsite shipments in
Environmental Assessment for the Transportation
and Disposal of Savannah River Site Generated

Municipal Solid Waste at an Off-Site Disposal
Facility (DOE/EA-0989, August 1994) and
described the environmental impacts of a regional
center in Environmental Assessment for the
Construction and Operation of the Three Rivers
Authority Waste Management Center at the
SavannahRiverSite(DO~A-1079, October 1995).

.
3-73.

——



7

c.

. .
I

Disposition of Surplw Highly
Enriched UraniumFinal EIS

3.5 BABCOCK & ~COX
FACILI~, L~C~URG,
WG~M

I The B&W_ was established in 1956. B&W is
an operating company of McDermott, Inc., a
subsidiary of McDermott International, Inc. It
occupies approximately 212 ha (524 acres),
approximately 8 km (5 mi) east of Lynchburg,
Virginia, B&W NNFD operations primtily support
the U.S. Navy propulsion program by fabricating
unirradiated ~U into complete core assemblies for
nuclear reactor fuel components, including fuel
loading and subsequent refueling of ship reactors.
They also provide fuel for Government and
university research reactors. NNFD also performs
recovery of scrap uranium. The location of the B&W
site and its vicinity is shown in Figure 3.5-1.

The following sections describe the affected
environment at B&W for land resources, site
infrastructure, air quality and noise, water resources,
geology and soils, biotic resources, cultural and
paleontological resources, socioeconomic, public
md occupational health, and waste management.

3.5.1 LA~ mo~cm

Land Use. The B&W facility is located in the
northeastern portion of Campbell County in central

I Virginia (Figure 3.5-l). The site is bordered by an
oxbow of the James River rdong the north, east, and
west site boundaries. The region is characterized by
mixed land use consisting of small farms (crop and
pasture) interspersed with large tracts of forested

I land. The hternet Foundry, which manufactures light
machine parts of iron and steel, is 0.4 km (0.25 mi)
from the southern boundary of the site. Other

I industrial activities are located within 4.8 km (3 mi)
of the site, with the major industries in the general
area near or within the city of Lynchburg
(BW NRC 1991a43).

There are three major classifications of land at the
B&W site: agricultural/meadow (approximately
47 percent), undeveloped forest (approximately
48 percent), and industrial (approximately 5 percent)
(BW NRC 1991a44). Generalized land uses at the
B&W site and its vicinity are presented in
Figure 3,5.1-1. Three facilities are located at B&W

I NNFD, Lynchburg Technology Center, and the
Commercial Nuclear Fuel Plant (CNFP), which is
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Iowned by B&W Fuel Company, a conglomerate of
French companies that includes Framatome
@W NRC 1991a:30). NNFD is l~ated in the center

I

of the site within an approximately 13.2-ha
(32.6-acre) fenced area. The main manufacturing
complex is contained in a separately fenced,
approximately 8-ha (19-acre), area (see
Figure 3.5.1–2 for B&W facility map). Bays 12A,
13A, and 14A of the NNFD facility would be the
principal bays used for recovery and blending
operations. There is no prime agriculturrd land on the

I site (BW USDA 1979a). The closest residence is
approximately 1,100 m (3,610 ft) west-southwest
from the m stacks (BW NRC 1991a73).

There are no formal public recreational facilities
located on B&W; however, a softball field is
available for the use of plant workers. Minimal
swimming, boating, and other shoreline activities
occur along the James River south of Lynchburg,
While several small-scale recreational facilities (for
example, playgrounds and athletic fields) are in the
immediate vicinity of B&W, there are no prime or
generally recognized recreational destination sites
within the immediate area (BW 1974a:2-2-6).

Visual Resources. The landscape of B&W is
characterized as gently rolling land dominated by a
hill located approximately at the center of the
property. The site also includes a large area of---
relatively flat floodplain adjacent to the James River.
Mt. Athos, with an elevation of approximately 271 m
(890 ft) above mean sea level, is the highest point
near the site. The vegetation at B&W is
predominately deciduous forest mixed with
coniferous species (oak-hickory-pine). The
undeveloped portions of the site consist of-.
second-growth forests and grasslands, with a portion
of the forest occurring within the James River

I

floodplain. Wetlands are associated with the James
River @W NRC 1991a56,59).

The visual character of B&W facilities may be I
described by individual facility. NNFD is contained
within a fenced area. Manufacturing operations and

i

support areas, office space, and a liquid waste I
I

treatment facility occupy a footprint of 1
approximately 60,850 square meters (m2)

1

(655,000 square feet [ft2]) (BW NRC 1991a:40),
1,

The NNFD main facility and parking lot remain I
I brightly lit throughout the night. The Lynchburg

Technology Center is located adjacent to NNFD and
I

I
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Figure 3.5-1. Babcock & Wilcox Site, Virgini~ and Region.
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is similar in appearance. The facility footprint is
I approximately 10,500m2(113,000 ft2), with the

structures varying from one to three stories in height.
The EnvironmentalRepotifor the Babcock& Wilcox
CommercialNuclear FuelPlant, Lynchburg,Erginia

I (BAW-1412, December 1974) describes the area
associated with the CNFP as Landscaped and
maintained to present a park-like appearance. The
main plant building is a windowless, meti-paneled
structure with a light tan and white, baked enamel
finish. The footprint of the main plant building and

I

machine shop wing is approximately 4,030 m2
(43,400 fi2) and has an average roof height of 7.3 m
(24 ft). Support facilities are of metrd construction.
The plant site is surrounded by a 1.8-m (5.9-ft) chain-
link security fence.

The visurd landscape consists of rud character with
fdand and woodland use. The city of Lynchburg is
the nearest and largest population center. Offsite
views of B&W facilities are greatly limited due to
hilly terrain, forested areas, and limited access;
however, agricultural and forested lands on the
opposite side of the James River may be in view of
the site. From U.S. 460, SR-726 provides the only
access to the site. B&W facilities are not visible from
U.S. 460 and are visible for only a short distance
from SR-726 due to a hill that blocks the view of

I NNFD and the Lynchburg Technology Center.
SR-726 ends in a private logging road approximately
3 km (1.9 mi) beyond the CNFP facility
(BW 1974a3-1-1).

3.5.2 Sm msmu~

Site Description. The proposed action would add
process equipment in existing buildings used by
NNFD. This division is collocated with CNFP

I

(B&W Fuel Company) and the Lynchburg
Technology Center on B&W. The thrw finctions on
B&W’s property are separately regulated by NRC.
The laboratory supports NNFD operations, and
NNFD processes sanitary waste and LLW for the
laboratory.

The primary mission of_ is the fabrication of
highly enriched nuclear fiel elements and assembly
of these elements into complete reactor cores for the
U.S. Navy. Other activities include fabrication of
elements or cores for research and testing activities,
research related to manufacturing of fuel elements,

3-78

recovery of uranium from scrap materials, and
recovery of uranium from fuel elements. The fuel
manufacturing process includes classified techniques
that are unique to the Naval Reactor Program.

Fuel elements are manufactured and assembled in
two steel-frame buildings that have a toti floor area

I of 46,400.m2 (500,000 ft2). Enriched uranium is
processed into fuel elements and then assembled into
complete reactor cores. Support activities, conducted

I in separate buildings, include fuel recovery, recovery
of scrape zirconium and copper, waste compaction,
waste processing, and research related to the
recove~ of uranium. The locations of these buildings
are shown in Figure 3.5.2-1.

hcoming materials include ~U; zirconium, copper,

Initric, and hydrofluoric acids; aluminum nitrate;
aluminum; fuel oil; cutting oil; water; and natural
gas. Exit streams includti product fuel elements and
assemblies; recovered metals; and gaseous, liquid,
and sofid waste streams.

The B&W facility can be reached from SR-726
which connects with SR-609 and U.S. 460. U.S. 460
is a major link between the RoanokWynchburg area
and the eastern portion of the State. NNFD is also
serviced by a spur of CSX Transportation that runs
through the B&W property.

Environmental Regulatory Setting. The NNFD
facility of B&W is regulated by ~C, who issued a
10-year license renewal to B&W in 1991. NRC
provides compliance with CEQ regulations

~(40 CFR 15B1508) by preparing an EA in support
of the license issuance. While NNFD operates in
compliance with its license, NRC regulates on the
basis of the reduction of emissions of radionuclides
to a level of as low as reasonably achievable
(ALARA).

Radioactive material is released to the atmosphere

Ithrough 27 stacks at NNFD and 2 stacks at
Lynchburg Technology Center. While the weighted
average release falls within the limits of 10 CFR 20
for concentration at an unrestricted area, NRC had
concerns about untreated stack effluents, and so
recommended the reduction of radionuclide
emissions as part of the most recent license renewal
conditions.
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Liquids discharged from NNFD enter the James
River through three NPDES-petitted outfdls. The
effluent is monitored to ensure compliance with
provisions of the permit, which in turn ensure
compliance with the Clean Water Act (CWA) and
10 CFR 20 for radionuclide content for discharge to
unrestricted areas. In addition, NRC requires the
facility to demonstrate compliance with the CWA
and recommends that the licensee notifi NRC within
30 days if the State of Virginia revokes, supersedes,
conditions, modifies, or otherwise nullifies the
effectiveness of the State-issued NPDES permit. In
addition, the licensee must notify NRC within
30 days of any violation of permit.

[Text deleted.] The Commonwealth of Virginia
Department of Environmentrd Quality classified an
m pic~ing process as art etching process. The
Virginia Department of Environmental Quality’s
classification resulted in the filter cake generated
from the neutdization of the pictie acid as an FO06
listed waste. ~Is classification retroactively tiwtti
the onsite landfills and the disposrd of a portion of the
filter c~e that was generated after the determination.
FO06 filter cake initially was also determined to be
contaminated with very low levels of special nuclear
material and therefore was classified as a
mixed waste.

The B&W facjlity has identified and successfully
implemented a disposal strategy for the filter cake
solids generated after the Virginia Department of
Environmental Quality classification. The materird in
he onsite landfills is being addressed with NRC and
~heEPA. B&W initiated an aggressive program of
?ollution prevention and waste minimization that
affectivelyeliminated the generation of mixed waste.
Legacy mixed waste generated by B&W NNFD is

)eing addressed under an agreement with the
WrginiaDepartment of Environment Qutity. Low-
Ievelradioactive, hazardous, and solid nonhazardous
wastes are staged onsite for shipment to offsite
iisposal facilities. The Virginia Department of
Environmental Quality provides monitoring for
:ompliance with RCRA regulations.

Pollution Prevention. Pollution prevention at
NNFD is mandated by statutes, regulations, and
governmental agency directives. The NNFD
pollution prevention program is designed to achieve
continuous reduction of wastes and pollutant releases
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to the maximum extent feasible in accordance with
regulatory requirements. A comprehensive effluent
and environment monitoring program is conducted
onsite to measure progress toward pollution
prevention goals and to ensure compliance with
appropriate environment protection standards and
to provide, where possible, site-specific data to assist
in the prediction of environmentrd impacts.

Baseline Characteristic. The Naval Nuclear Fuel
Division contains extensive production, research,
and waste processing capabilities. To support current
missions and functions, an infrastructure exists as
shown in Table 3.5.2-1. The site is accessed by CSX
Transportation and SR-726, which is 3.2 km (2 mi)
from U.S. 460.

T&k 3.5.>1. B&cock& Whox Nmal Nuclear
Fuel Div&wn Baseline Chawtetitis

Current Charactefitim Value

1

Md
ka @a)
Roads ~)

Raikoads ~)

Electrid
Energyconsumptionmyr)
PA load we)

~el
Nati gas (m3/yr)
DieseUoil~yr)
tid (tiyr)

Generation (km)

Water Usage~yr)

I
aAlthough the toti si~ of the B&Wsite is 212 ha, the NN~

portion of the site is 7.7 ha

Note MWh=megawatt how MW@megawatt electic,

Sore: BW 1995b:l; BW MC 1991MBW MC 1995a.

3.5.3 Am QUA- ANBNOISE

212a

<1

0,305

64,700
14.3

2,850,000
470,000

0

1,460
195,000,000

The following describes existing air quality,
including a review of the meteorology and
climatology, in the vicinity of B&W. More detailed
discussions of air qurdity methodologies, input data,
and atmospheric dispersion characteristics are
presented in Appendix C, Sation C.1.6.
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Meteorology and Climatology. The climate of the
ma surrounding B&W is influenced by cold and dry
polar continent air masses in the winter and humid
gulf maritime air masses in the summer. Extremes in
weather conditions in the area are rare.

The average annurd temperature at B&W is 13.3 ‘C
(55.9 ‘n; the average daily minimum temperature is
+,1 ‘C (24.7’~ in January; and the average daily
maximum temperature is 30 ‘C (86’~ in July. The
average annual precipitation is approximately
104 cm (40.9 in). The monthly prwipitation rates are
nearly uniform throughout the year except for a
slightly higher rate during the summer months.
Prevailing wind directions at B&W are
predominantly from the southwest, with a mean
speed of 3.4 m/s (7.7 mph) (NOAA 1994b:3).
Additional information related to meteorology and
climatology at B&W is presented in Appendix C,
Section C.1.6.

Ambient Air Quality. The B&W facility is located
in Campbell Coun~, in the Central Virginia ~trastate
AQCR. As of January 1995, the areas within this
AQCR were designated as in attainment with respect
to NAAQS (40 CFR 81.347). Applicable NAAQS
and Virginia State ambient air qurdity standards are
presentd in Appendix C, Smtion C.1.3.

One PSD Class I area can be found in the vicinity of
B&W. This area, James River Face National
Wilderness Area, is located approximately 40 km
(24,9 rni) northwest of B&W. Sinu the promulgation

I of regulations (40 CFR 52.21) in 1977, no PSD
permits have been required for any emissions sour~
at B&W.

Tables 3.5.3-1 and 3.5.3-2 present the baseline
ambient air concentrations for criteria and
toxicfiazardous pollutants at B&W, respectively. As
shown in the tables, baseline concentrations are in
compliance with applicable guidelines and
regulations.

Noise Conditions, The noise environment near
B&W is typicrd of a rud location with DNL in the
range of 35 to 50 dBA @PA 1974aB-4, B-5). Major
noise emission sources within B&W include various
industrial facilities, quipment, and machines. The
primary source of noise at the site boundary and at
residences near roads is expected to be tic. During

. .

peak hours, the plant traffic may be a major
contributor to tr~c noise levels in the area. At the
site boundary, some noise on site may be audible
above the background sound levels. The impact of
onsite noise sources has not b~n documented.

The Commonwealth of Virginia has not yet
establish noise regulations that specify acceptable
community noise levels that would be applicable to
B&W. Campbell County has established a maximum
sound level timit of 65 dBA, which is applicable at a
property boundary of the rweiving land for the hours
10 p.m. to 6 a.m., but it is not applicable to
construction and industrid activities.

3.5.4 WA~R ~omcm

Surface Water. The major surface water body in the
immediate vicinity of B&W is the James River,
which borders the site on three sides. Northern
Campbell County is drained by the James River and
its primary tributaries: Backwater Creek, Opossum
Creek, Beaver Creek, and Archer Creek. The James
River flows generally southeast from the VWey md
Ridge Province to the Atlantic Ocean. Just east of
Lynchburg, the river makes an abrupt turn
northeastward following the zone of faulted rocks for
about 64 km (39.8 mi), then resumes its southeasterly
course across the Piedmont Province. The annual
average flow of the James River at the site is
estimated to be about 107 m3/s (3,800 ft3/s) (BW
1974*2-5-3). The minimal flow rate of the James
River is 12.7 m3/s (448 ft3/s). The naturrd surface

I water body in the vicinity of the B&W facility is
shown in Figure 3.5.1-2.

I Figure deleted.]

The B&W facifity withdraws water from the James
River and treats it before distribution to the various
users. Toti water supplied from the James River is

I
approximately 735 million Vyr (194 MGV with a
withdrawd design capacity of approximately 1,193
million llyr (315 MGY) (BW NRC 1995a:3). A
rwycled water system is rdso used at the facility to
provide water for noncontact cooling, firefighting,
sanitary sewage, and other uses that do not require
high-purity water. The system receives make-up

I water from the James River. The recycled water
system has become contaminated with low levels of
tidloactive materird (uranium). The major source of
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Tdk 3.5.3-1. EstimatedAmbient Concentrations of Cderia PoUutints From Existing Sources
at the Babcock& Wkox Site

Most Stringent Concentration Percent of
Averaging Regulations or at B&W Re@ations or

Time Guidelines Boundary Gtidelbes
PoUntant (~m3) (@m3)

Carbonmonoxide(CO) 8 hours lo,oooa 4 <1
1 hour

had &b) Calendar Quarter
Nitrogen dioxide ~OJ Annual
particulate matter&MIO) Annual

24 hours
Sulfur dioxide (S02) Annual

24 hours

3 hours
Mandated by Vlrgirda .

40,000a
1.5a

100a

Soa

lsoa

80a

365a

l,300a

13.1
b

3.5

0.02

0,16

0.34

2.28

11.8

<1
b

3.5

<1

cl

<1

cl

<1

Totrdsuspended particulate flSP) Annual 60C 0.03 <1
24 hours 150C 0.22 <1

‘ Feded standard.

b No emissions from existing sources.
c Statestandardor guideline.
Note: Omne, as a criteria ~llutant, was not evaluated sinceit is not direcflyemittedor monitord by the candidatesites,
Sourw 40 Cm 5Q VAAPCB 1993WVADEQ19g5b.

Tabk 3.5.3-2. Estimated Concentrations of ToxtilHazardous Pollutants From Existing Sources
at the Babcock& Whox Site

Most Stringent Concentration Pement of
Averaging Re@ationa or at B&W Regulationsor

Tne Guidetineaa Bounda~ Guidelines
Pollutant (wm3) (~m3)

Coppercompounds Annual 2 0.04 2
1 hour 50 4.65 9.3

Nitricacid Annual 10.4 0.04 0.4
1 hour 250 4.55 1.8

Sulfiric acid Annual 2 0.01 0,5
1 hour 75 1.13 1.5

Trichloroethylene Annual 538 2.44 0.5
1 hour 13,425 313.6 2,3

a Statestandardor guidetine.

Sour& BW EPA 19953 VAAPCB 1993a.
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1
(

the uranium contamination is believed to be fallout
from recovery stack emissions and the subsequent

I
drainage of rainwater from the roof areas that entered
the recycle system in storrnwater used for make-up at
that time. Currently, an action plan to remedy the
contamination problem has been implemented
(BW NRC 1991a5).

The U.S. Department of Housing and Urban
Development has conducted flood studies rdong the
James River. The northwest, north, and northeast
prope@ boundaries of B&W lie within the l~year

I floodplain of the James River @igure 3.5.1-2). The
James River has flooded the plant site 11 times
between the years 1771 and 1985. The 1795 flood
had the highest flood stage and was measured at
160 m (525 ft) above mean sea level at Lynchburg
and estimated at 151 m (495 ft) above mean sea level
at the site. The largest most recent flood occurred in

11985, with a flood stage of 150 m (492 ft) above
mean sea level at the site (BW NRC 1991a:43).
Upstream flood control facilities have kn designed
to reduce the probability that the largest historic flood
stages will be exceeded. The U.S. Army Corps of
Engineers has developed flood criteria for a
maximum probable flood and a standard projat flood
for the James River. According to these criteria,
maximum probable flood and standard projeet flood
discharges would produce a discharge rate of
10,700 m3/s (378,000 ft3/s) and a flood stage of
153 m (502 ft) above mean sea level at the site. The
500-year flood is estimated to have a discharge of
8,200 m3/s (290,000 ft3/s) and a stage of 152 m
(499 ft) above mean sea level at the site (BW
1974a2-54).

Surface Water Quali~. The James River has been
designated a Class A river at the site by the Virginia
Department of Environmental Quality–Water
Division (formerly known as the Virginia State Water
Control Board). Classification A requires that the
water must be generdly satisfactory for use as public
or municipal water supply and for second~ contact
recreation, propagation of fish and aquatic fife, and
other beneficial uses. Several communities, including
the city of Lynchburg, use the James River as their
primary source of drinking water. The major water
consumers downstream from the plant are Scottsville
and Richmond (approximately 100 and 200 km [62
and 120 mi], respectively, in distance) (BW
1974a2-5-6).

The B&W facility has three outfds regulated by its
NPDES permit. Effluents from the sanitary,

I radioactive and nonradioactive pic~e acid treatment
plan~, and the Imhoff System have kn combined to

I

Outfall 001 @W NRC 1995*21). Discharges from
Outfall 001 are discharged through a diffuser located
in the middle of the river to allow mixing with James
River water and to mitigate any potential impacts.
Effluents from the stormwater overflowing the
noncontact cooling tower and recycle reservoir are
discharged through Outf~l 002. The ovetiows from
the noncontact cooling water system and the
stormwater pond are discharged through Outfall 003.
A1l three outfdls from the site discharge into the

I

James River at a rate of approximately 65 dfion Yyr
(17 MGY) (BW NRC 1991*50). The parameters
regulated by the WDES permit are identified in
Table 3.5.4–1, which lists the surface water
monitoring results for the James River. Between
1989 and 1993, the NPDES permit was

I

noncompliant two times at B&W one for fecal
coliform and one for fluoride @W NRC 1995a3).

Surface water samples are colleeted sernianmudly at
six locations throughout the site by ~D. The
samples are analyzed for alpha activity and total
uranium content. The action level for surface water
are 15 picocuries per liter (pCM). The levels of
uranium in stiace water is we~ below action level,
indicating that there has been mini~ impact from
operations @W NRC 1991*23).

Surfwe Water Rights and Pemits. Surface water
rights and allocations for the Commonwealth of
Viginia are determined by the common law Dmtrine
of Riparian Rights. Under this doctrine, users of
water must not adversely impact quantity or quality
of water for downstream users, and the water must be
used for beneficird purposes. Viigirda statutory laws
direct the Virginia Department of Environmental
Quality-Water Division to formulate State water
resources policies and regulations that maintain the
quality oflthe State’s waters.

h Deeember 1981, the Viginia State Water Control
Board adopted Regulation D, which baarne effective
March 1,1982. ~ls regulation requires the reporting
of withdraws of surface or groundwater when the
daily average rate exceeds 0.038 million I/day
(0.01 MGD) during any single fill month of the yew,
excluded are withdrawals for crop irrigation,
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T&le3.5.41. SummaW of Surfme WaterQual@
Monitoring at the B&cock& W&ox Site

I Rweitig Water:
Jam= River, 1993

Average
Water

Water Body
Unit of Qtiity bnun-

Pararneter Mwure Criteriaa trationb
m~ 0,05C 0.003Arsenic

I Berylfium

Biological oxygen
demand

] ~dmium

Chemical oxygen
demand

I Chromium

Chloride

[ Copper

[ Huoride

I kd

] Manganese

[ Nickel

Nitrate as nitrogen

] Nitite as nihogen

1 PH
I Selenium

I Sulfate

Thrdliurn

m# 0.004C O.OO1
m~ NA 2

mm 0.006C 0.006
m~ NA 12

m~ O.lc,~ 0.009
m~ 250e 15
m~ 1.3c,d 0.0012
mm 4C,d 0.13
m~ 0.015c’d 0.008

m@ O.ose 0.073

m~ O.lc 0.012

m~ 10C 0.015

m~ o.025f 0.316

pH units &9d 7.75

m~ 0.05C 0.001

m@ 250e 22

m~ NA 0.001
I Znc m~ se 0.02

* Forcomparisonordy,
b Resul@fromtie 621-93 ssmptingeffort,

c NatiomdPrimaryDriting WaterRegulations
(40cm 141),

d VirginiaSurfaceWater@ality Standards
I ~R 68&21-01,2B).

e NationalSwn@ Driting WaterRegulation
(40 m 143).

j f Virginia Groundwater@dity S&dard WR 68&21-04).
Now NA~ot apptitile,

I Sourw VA Dw 1993a

withdrawals of saline surface waters, withdraws
from mines or quarries for the sole purpose of
dewatering, withdrawals for the sole purpose of
hydroelatric power generation, and withdraws by
Federal agencies. Also exempt from the regulatory
mechanisms are users who do not withdraw their
water but obtain it from other users.
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Groundwater. Metamo~hic rocks of the Evington
Group occupy the main portion of the B&W site.
These rocks have very little porosity and are
practically impermeable. Since these rocks generally
slope in a northerly diration toward the James River,
the main groundwater body (confined or unconfined)
rdso follows the surfaces of the impervious layers.
Because the thin layer of topsoil is underlain by
impermeable cohesive soils such as silt and clay,
runoff that penetrates into the topsoil is blocked by
the cohesive soils and forms an unconfined
groundwater source. The main portion of
groundwater under the property is found in confined
aquifers @W 1974a2-5-8). Mthough metamorphic
rocks are usually poor aquifers, the wells on the
B&W property produce adequate amounts of
groundwater. Upper aquifer groundwater levels
determined in a site survey range from 151 to 144 m

I (495 to 472 ft) above mean sea level. The higher
levels are observed at the center of the site, and the
lower levels are observed near the riverbank. The
measured levels are all above the normal river
elevation (BW NRC 1991 a:53). The aquifer is
recharged from the rainwater that frdls in the B&W
drainage basin.

Groundwater QualiQ. Groundwater is monitored
quarterly by B&W’s Environmental Engineering at
24 monitoring wefls for pH, fluoride, nitrate, V~s,
and radioactivity. B&W’s Environmental
Engineering monitors for potential releases and
tracks three trichloroethylene plumes under an EPA
RCRA consent order. Annual sampling for primary
and secondary metals is also conducted at these

I wells. In addition, sampling of the seven
groundwater supply wells is dso conducted for pH
and radioactivity. Table 3.5.&2 shows groundwater
quality for selected groundwater monitoring wells.
The action level for radioactivity in groundwater is
15NM, well in excess of obsewed levels (not shown
in Table 3.5.4-2), indicating that the facility
operations have not affected radiological quality of

I the groundwater. bvels reported for some primary
and secondary metals are below maximum
contaminant levels defined as primary drinking water

I
standards. However, most exceed State groundwater
contaminate levels.

I
[Text deleted,] The three groundwater plumes are
contaminated with trichloroethylene (TCE),
tetrachloroethylene (PCE), and related degradation
constituents above the drinking water limit of
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T&le 3.5.42. Summa~ of Groundwater Qual@ Monitoring at the Babcock & Wkox Site

Water Qtiity
Criteria and

Parameter Unit of M-re Standar& mP-3b mP-lc
I Aluminum m~ 0.054.2d 155.075 3.5375
[ Cadmium m~ 0.006e 0.01635 0.016
[ Chromium m~ O.le,f 0.238 0.0356
I Copper m~ 1.3%f 0.55825 0.04
I Cyanide m~ o.2e 0.005 0.005

Fhroride m~ ~.qf 1.6925 2.15

Foaming agents m~ o.05f 0.0725 0.23

I Uad m~ o.015e’f 0.1 0.026

Ni@ogen m~ 0.025f 1.415 1.07

] Nitrate as nitrogen m~ lee, f 1 802.5
Nltite as nitrogen m~ 0.025f 0.064 0.58

I pH pH units 5.5-8.5f 6.8 6.5
I Silver m# . Old 0.0169 0.0139

Sodium m~ 270f 12.075 1,764.625
I Totalorganiccarbon m~ ~of 8.285 3.7613

[ Total toxic organics m~ 2.13f 0.01 0.01

I Znc m~ 5d 0.66825 0.04713

[ a Forcomparisononly,exmptforparamete~withVirginiagroundwaterstandards.
b ~P-3 monitorsbackgroundwaterqutity upgradienttotheFindEfluentPonds@P). Datarepresenttheaverageof

groundwatermonitoringfor1993.
c Wellis locateddowngradientoftheFinalEffluentPonds.Thenumbershownis anaveragevalue.
d NationalSwon@ Drinking Water Regulations (~ CFR 143).

e National Primary Drinking Water Regulations (~ CFR 141).

I f Wrginia Groundwater Quafity Standards WR 68@21-04).

Source BW 1994a

0.005 parts per million @pm) @W NRC 1995a32).
The largest plume, 28 ha (70 acres), is located
beneath the NNFD plant and has an average
concentration of 0.1 ppm forTCE. The s~ond plume
is located beneath the CNFP, and is approximately
10 ha (25 acres) with an average concentration of
0,01 ppm for TCE. The third plume is locatd on the
western portion of the site where the former uranium
recovery building was buried. The plume has an
average concentration of 0.1 ppm for TCE and
0.1 ppm for PCE and is approximately 2 ha (5 acres)
(BWNRC 1995a32). The plumes are each migrating
toward the James River, where dilution and
evaporation reduce contaminant concentrations to
acceptable levels (BW NRC 1991a:23-27). Upon
EPA Region ~ approval of the Remedid Feasibility
Investigation (~ report, B&W will proceed with
the corrective measures study, where alternatives for
corrective action will be evaluated
(BW NRC 1995a32).

Groundwater Availability, Use, and Rights.
1Approximately 165 million Vyr (43.6 MGY) of

groundwater are obtained for potable and industrial

Iprocess applications (BW 1996a:l). The
groundwater is pumped from seven wells located in
the northeast portion of the factity at an average rate
of 322 Urninute (85 gtiminute), with a maximum

I

capacity of 492 Vrninute(130 gtiminute) @W NRC
1995a6). Groundwater without prior treatment is
used as potable water and is routed to wastewater
treatment following use. Groundwater used as
prwess water is treated prior to use and is routed to
wastewater treatment following use (BW NRC
1991a5).

Groundwater rights in Virginia are traditionally
associated with the American or Reasonable Use
Doctrine. Under this doctrine, landowners can
withdraw groundwater to the extent that they must
exercise their rights reasonably in relation to the
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similar rights of others. Furthermore, the owner’s use
of groundwater for off-lying land may be
unreasonable and therefore unlawful if the
withdrawals for the off-lying land impair a
neighbor’s groundwater usage ~DL 1990a725).

3.5.5 GEOLOGY M Som

Geolo~. The B&W facility lies in the western region
of the Piedmont metamorphic physiographic
province, which is characterized by complex folding
and faulting (BW USDA 1977a 118). The Piedmont
Plateau, a landform of gently rolling to rolling
topography, is underlain mainly by metamorphic
rock formations and, to a lesser extent, by
sedimentary and igneous rock formations. The
surficial geology is composed of Quatemary-age

I alluvium below the 150-m (500-ft) contour elevation
and Quatemary or older terrace gravels at higher
elevations up to the base of Mt. Athos

I (BWNRC 1995a25).

At B&W, metamorphic rocks (muscovite, schist,
and phyllite) of the Candler Formation are
exposed west of SR-726. East of SR-726, bedrock
under the site is the metamorphic graphitic schist
member of the overlying Archer Creek
Formation. Both the Candler and Archer Creek
Formations are part of the Evington Group of
rock, which consists of tight isoclinal folds that
have been faulted by high-angle reverse faults as
a result of the James River Synclinorium regional
structure (BW NRC 1991a53).

Babcock & Wilcox lies within Seismic Zone 1,
indicating that minor damage could occur as a result
of earthquakes @igure 3.3.5-l). Since the Virginia
earthquake of 1758, 121 earthquakes with epicenters
in Virginia have been reported. The largest
earthquake occurred in 1897, 161 km (100 mi) west
of B&W, it has been estimated that it had a modified
Mercalli intensity of V to W (Table 3.3.5-1) at the
site and an intensity of ~ at the epicenter. In 1875,
an earthquake with a modified Mercdli intensity of
VU occurred 81 km (50.3 mi) east-northeast of the
site. No earthqu~e activity has occurred at the site
with intensities greater than the 1875 or 1897

I
occurrences (BW NRC 1991 a:56). A maximum
horizonti ground surface acceleration of 0.1 gravity
at B&W is estimated to result from an earthquake

that could occur once every 2,000 years
@W 1996al). The facilities at B&W that would be
used were designed and constructed to meet the
target performance to withstand an earthqu~e with
an acceleration of 0.1 gravity (BW 1996a l).

Soils. Most of the soil cover at B&W is formed by
weathered products of the metamorphic rock
formations and, to a Iesserextent, by sedimentary and
igneous rinks of the Piedmont Plateau. The Cullen-

IWikes Soil Association, found at the B&W site, is
. gene~ly characterized as deep and moderately deep,

well-drained, gently slop;ng to steep, ‘and ‘a
predominantly clayey subsoil is found primarily in
upland areas (BW USDA 1977a4). This association
accounts for approximately 25 percent of the area of
Campbell County. It is specifically composed of 43-
percent Cullen soils, 17-percent Wikes soils, and 40-
percent less extensive soils (BW NRC 1991a:56).
The soils at B&W are considered acceptable for
standard construction techniques.

Soil samples are collected semiannually by NNFD at
14 locations throughout the site and analyzed for
alpha activity and total uranium content. B&W has
continuously monitored the levels of uranium in the
site’s sediment and soils over the past 13 years, These
results have been reported to the NRC. The NRC in
the B&W EA dated June 1995 and FONSI published
in the Federal Register (60 FR 46630, September 7,
1995) concluded that the environmental impacts
associated with proposed license renewal for
continued operation of B&W’s NNFDLynchburg
Technology Center facility are insignificant
(BW 1996a: 1). The action level identified for
sediment and soil with the exception of the hot
equalization pond sediment is 10 pCVg. The action

I level for the radioactive equalization pond sediment
is 500 pCtig. Levels of uranium in selected sediments
and soil are significant fractions of the action levels
(BW NRC 1991a:23). An action plan was
implemented in 1993 and 1994 to remedy the
contamination problem related to fallout from
recovery stack emissions and the subsequent
drainage from the roof. Fallout from the recove~

I

stack is no longer an issue because recovery scrubber
system modifications and improvements were made.
All potentially contaminated effluents have been

I routed through treatment systems through permitted
discharge points.
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3,5.6 BIOmC ~oncw

Biotic resources at B&W include terrestrial
resources, wetlands, aquatic resources, and
threatened and endangered species. Within each
resource area, the discussion describes B&W as a
whole. Scientific names of sp~ies identified in the
text are presentd in Appendix D.

TerratriaI Resourc=. Plant communities at B&W
are characteristic of intermountain regions of untrd
and southern Apprdachia. Natud cfimax vegetation
in the region is classified as oak-hickory-pine forest.
Common species include white oak, post oak,
hickory, and pine.

Approximately 48 percent of the site is second-
growth forest and 47 percent is maintained as grassy
areas. Approximately 5 permnt has been developed.
A portion of the forested area ties in the floodplain,

I adjacent to the James River @W NRC 1991a44).

There are approximately 24 spwies of mammals, 160
species of birds, 19 species of reptiles, and 17 species
of amphibians expected to occur in the Lynchburg
area. fionomicdly important species in the vicinity
of the site include big game marnmds (for example,
whitetail deer and blwk bear); small game mammals
(for example, eastern gray squirrel and eastern
cottontail); forbearers (for example, raccoon, mink,
river otter, red fox, and beaver); upland game birds
(for example, wild turkey, northern bobwhite, and
mourning dove); and several species of waterfowl
(BWNRC 1991a59).

Wetlands. The B&W site contains seved stil areas
of wetIands. An abandoned sewage lagoon and a fire
pond and its associated wetland habitats are looated

I near the B&W Fuel Company along with an ar= of
wetlands associated with the river floodplain (BW
NRC 1991a50). Surface drainage at NNFD runs into
one small onsite creek. Minor wetland habhats are
associated with this drainage system.

Aquatic Resourc~. Aquatic habitats on or adjacent
to B&W range from the nearby James River to
several small artificial impoundments. The aquatic
biota of the James River in the vicinity of B&W is
characteristic of a moderately polluted flowing river.
The benthic community of the James River near the
site consists of both flowing and backwater areas.

Fish common to the James River and found in the
vicinity of B&W primarily include American shad,
striped bass, common carp, and a variety of perch
(BW NRC 1991a:59). These species have both
commemid and r=reationd value.

Threatened and Endangered Species. Thirty-one
Feded- and State-fisted threatened, endangerd, and
other special status spies that potentially ouur on
or in the vicinity of B&W are presented in Appendix
D, Table D.14. The recurrence of these species on
B&W is currentiy unknown. No criticrd habitat for
threatened or endangered species, as defined in the
Endangered Species Act (50 CFR 17.11; 50 CFR
17.12), exists on B&W. Federal- and State-listed
threatened and endangered species that may be

I present at B&W include the bdd eagle, peregrine
falcon, Indiana bat, Virginia big-eared bat, and
eastern cougar @W NRC 1991a:59). There are no
spwies of rare or endangered fish or mollusks known
to occur in the James River in the vicinity of the site.

Prehjstorjc Resources. Two prehistoric
archaeological sites have b-n identified within the
boundary of B&W. One site yielded historic kaolin
pipestems and prehistoric stone tool manufacturing
waste material; the other can be dated to the Archaic
Period (ea. 8000-1000 B.C.). None of these sites is
efigible for the NRHP. Prehistoric groups that lived
during this time period were mobile hunters and
gatherers who collwti wild plants and huntd wild
anids, such as white-ti d=r or rabbit. The kaolin
pipestem fragments are historic and probably date to
the 18th centuryA.D. Other prehistoric resources that
may exist within B&W include limited-activity
hunting camps, longer-term multipurpose occupation
camps, and stone tool manufacturing lwations.

Hjstoric Resources. No NRHP historic
archaeological sites are lmated at the B&W site. ~o
nearby sjtes, the Mansion Truss Bridge, which
crosses the James River to the north of B&W, and
Mt. Athos, which is located east of the site on
Mt. Athos, are on the NRHP. The Mt. Athos site
includes the ruins of the manor house of Buffalo Lick
Plantation. The house was built in 1796 by Colonel
William J. Lewis. The plantation area includes
gravesites, a tobacco barn, and stone cisterns. The
mansion itself was destroyed by fire in 1876.
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Remains of the Kanawha Canal still exist on the
property and are Imated north of the railroad tracks
and the facility structures. This canal was constructed
during the early 19th century and playd a role in the
rural ~onomy, transporting agricultural goods such
as tobacco and wheat. During the Civil War, the canal
was used by the Confederacy to transport war
materials. Approximately six additiond historic sites
that date to the 19th century have been identified on
the property. The historic component of the site
previously described indicates remains of a
circa 18th-century visit or occupation by European-
Americans.

Native American Resources. Native Americans
have lived in the Piedmont area and along the James
River for thousands of years. In the early 17th
century, a number of tribes that spoke Siouan
dialects, including the Manahoacs, Monacans,
Occaneechis, and Saponis, lived in the Piedmont
region. These groups participated in a loose
confederacy and can be referred to generally as
Monacans. They were described by both Captain
John Smith and by John Lederer in the early and late
17th century. They were hunter-gatherers of wild
animals and plants, practical agriculture, and lived in
villages and hamlets. Five Monacan villages were
identified on a 1607 map drawn by Captain John
Smith. One of these villages was located near
present-day Wingina, downstream from the site on
the James River, approximately 56 km (34.8 mi)
northeast of B&W.

I Although most of these people were either removed,
died, or left the area in the 18th and 19th centuries,
the descendants of those who remained still live in
the area. h 1833, Piedmont hdians purchased 162 ha
(400 acres) of land on Bear Mountain in Amherst
County, some 25 km (15.5 mi) north of B&W. The
Monacan Indian Tribe in Amherst County is
officially recognized by the State of Virginia, and
most Monacans live in Amherst County and in
Lynchburg. No Native American resources have been
identified within B&W.

Pdeontologid Resources. The stratigraphy of the
B&W landscape consists of two formations, the
Candler Formation and the Archer Creek Formation,
as described in Section 3.5.5. Outcrops of
metamorphic rocks (muscovite, schist, and phylite)
are located west of the main facility road. No surveys
or excavations of paleontological resources have
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been conducted at B&W facilities because the
probability of identification of significant or rare
resources is low.

3.5.8 SO~OECONOma

Socioeconomic characteristics described for B&W
I include employment, mgiond wonomy, population,

housing, community services, and local
I transportation. Employment and regional economy

statistics are presented for the REA that encompasses
18 counties around B&W in the States of Virginia,
North Carolina, and West Virginia (Appendix F,
Table F.1–1). Statistics for population, housing,
community services, and local transportation are
presented for the ROI, a four-county area lmated in
Virginia (including the independent city of
Lynchburg) where 91 percent of dl B&W employees
reside Amherst County (11.9 percent), Appomattox
County (9.6 percent), Bedford County (14.1 percent),
Campbell County (18.5 percent), and Lynchburg
(36.9 perwnt) (Appendix F, Table F.14). Supporting
data are presented in Appendix F.

Regional Economy Characteristic. Between 1980
and 1990, the civilian labor force increased 16.7
percent to the 1990 level of 382,857. In 1994
unemployment for the REA was 4.9 percent,
comparable to Virginia’s unemployment rate, but 0.5
percent higher than North Carolina’s, and 4 percent
lower than West Virginia’s. The region’s per capita
income of $17,552 in 1993 was approximately

119 percent lower than the per capita income of
$21,653 for Virginia, 6,percent lower than the per

I capita income of $18,670 in North Carolina, and 8.3
percent higher than the per capita income of $16,200

I for West Virginia. Employment and regional
economy statistics and projections for the proposed
action period for the B&W REA are given in
Appendix F, Table F.1-8 ~d selected statistics are
summarized in Figure 3.5.8-1.

I
h1993, as shown in Figure 3.5.%1, manufacturing
accounted for 21 percent of the region’s total
employment. By comparison, the manufacturing
sector makes up 11, 11, and 21 percent, respectively,
of Virginia’s, West Virginia’s, and North Carolina’s

I

total employment. The service sector provided 24
percent of the region’s employment. The percent was
similar to North Carolina but less than the percentage

I in Virginia (28 percent) and West Virginia (26
I percent). Theretailtradesectorcomptised 17percent ~

I--—.—. .— — .——--——-—.-. .— f
,.. .4

. -...,,,-,

.,

“,



Affected Emimnment

NonfatiPrivate Sector Employment for the B&W R~, Mrginia, Notih Carofina, and West Mrginia, 1993a

❑ B&WReglond ❑ Mrginia ■ North Cmlina ❑WeatMrginla
EoonomicArea

Population Trends for the B&W ROI and Counties, 1980-1990b
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Figure 3,5.&l. Economy, Popu~n, and Housingjor the Bticock & Wikox Sue
RegwnalEconomk&ea and Regwn of Influence.
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I of the region’s total employment, a percentage
comparable to the retail sector’s contribution to
North Carolina’s economy, but slightly lower than
the contribution to the economies of Virginia and
West Viinia.

I next deleted.]

Population and Housing. In 1992, the ROI
population totied 210,935. From 1980 to 1990, the
ROI population increased by 5.2 percen~ a rate that
was significantly less than the approximately 16-
percent population growth for Virginia. Within the
ROI, Bedford County experienced the greatest
population increase, 31 percent, while Amherst
County’s population decreased by 1.9 percent.
Population trends are summarized in Figure 3.5.~1.

I next deleted.]

The percent increase in toti housing units in the ROI
between 1980 and 1990, 16 percent, was nearly 8
percent less than the increase in toti housing units

I

for the entire State. In 1990, the estimated total
number of housing units in the ROI was 84,018. The
1990 ROI homeowner and renti vacancy rates were
1.5 percent and 7.2 percent, respectively. These rates
were comparable to the Statewide rates. (A full
presentation of population and housing statistics and
projections are provided in Appendix F, Tables F.l-
12 and F.1-16, respectively.)

Community Servicw. Education, pubtic safety, and
health care characteristics are used to assess the level
of community service in the B&W ROI. Figure
3.5.8-2 summarizes public school district statistics
for the B&W ROI, and Figure 3.5.8-3 summarizes
pubtic safety and health care services.

Education. During 1994, five school districts
provided public education services in the B&W ROL
As seen in Figure 3.5.8-2, these school districts
ranged in enrollment size from 2,332 students in the
Appomattox County School District to 9,489 students
in the Bedford County School District (includes
Bedford City). The average students-t-teacher ratio
for the ROI was 14.21. The Bedford County School
District had the highest ratio at 15.4:1.

Public Safety. City, county, and State law
enfomement agencies provided police protection to
residents of the ROI. k 1993, a total of 348 sworn
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police officers served the four-county area.
Lynchburg employed the largest number of police
officers (134), md rdso had the highest officers-to-
population ratio (2 officers per 1,000 persons). The
average ROI officers-to-population ratio was 1.6
officers per 1,000 persons. Figure 3.5.&3 presents
police force strengths in the ROI.

Firefighting protection services in the ROI were
provided by 960 regular and volunteer firefighters in
1995. The fire department with the highest
firefighters-depopulation ratio is located in Bedford
County, 6 firefighters per 1,000 persons, as indicated
in Figure 3.5.8-3 (includes Bedford City
firefighters). Bedford County had the greatest
number of active firefighters (343). The average
firefighters-to-population ratio in the ROI was 4.4
firefighters per 1,000 persons.

Heafih Care. There were three hospitrds serving the
four-county ROI in 1993.Ml three hospitis operated
below capacity with hospitrd wcupancy rates mnging
from 40 percent in Bedford County to 72 percent in

I Campbell County.

There were 291 practicing physicians in the ROI
I during 1993, with the majority (229) practicing in
Lynchburg. Figure 3,5.8-3 shows that the physici~s-
to-population ratio ranged from 0.2 physicians per
1,000 persons in Campbell County to 3.4 physicians

I

per 1,000 persons in Lynchburg. The average ROI
physicians-t-population ratio was 1.4physicians per
1,000 persons.

Local Transportation. The B&W site is located
approximately 8 km (5 mi) east of Lynchburg. U.S.
highways and State Routes provide access between
B&W and metropolitan areas (Figure 3.5-l). The
east-west highway, U.S. 460, provides access to the
cities of Roanoke and Farmville to the west and east,
respectively. U.S. 460 East connects to U.S. 360:
providing access to the city of Richmond. The north-
south highway, U.S. 29, is lmated west of the facility
providing access to the cities of Charlottesville to the
northeast and Danvflle to the south.

Vehicular access to B&W is provided by SR-726,
which connects with SR-609 and U.S. 460. No
improvements to highways accessing the facility are

I currentiy underway or planned (VADOT 1995al).

I
I

I

I

I
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Number of Students per Teacher in the B&W ROI School Districts, 1994
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Number of Sworn Police Officers (1993) and Firefighters (1995) per 1,000 Persons in the B&W ROla
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Figure 3.5.&3. Public Safety and Health Care Characteristics for the Babcock & ~lcox Site
Region of Influence.
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There are no public transportation systems providing
I service to the site (LCC 1995a:l). Onsite rail

transport for some materirds is provided by a spur of
CSX Transportation that runs through B&W. The
facility is borderd by an oxbow of the James River
on the north, east, and west. The James River is not
used by the facility for transportation purposes.
Lynchburg Municipal @eston Glen) Airport in the
city of Lynchburg provides jet passenger and cargo
service for the region from major and national

I carriers (DOT 1992a).

3.5.9 ~LIC w OCmAmONAL
~L~

Wdiation Environment. Ml residents in the vicinhy
of m are exposed to background radiation born
a variety of natural and man-made sources. The
major sources of background radiation exposure to
individuals in the vicinity of the B&W site are shown
in Table 3.5.9-1. All annual doses to individuals from
background radiation are expected to remain
constant over time. Accordingly, the incremental
total dose to the population would result only from
changes in the si= of the population.

Table3.5.9-1, Sources of Radiation Exposure to
Individual in the Viin@, Unrehrtedto

Babcock & Wbox Site Operations

Committed
EffectiveDose

Equivalent
I Source (mretivr)a
[ Natural Background Radiation

Cosmicradiation
Extemrdterrestrialradiation
Intemd terrestrialradiation
Radonin homes~nhaled)

I Other Background Radiation
Diagnosticx-raysandnuclear

m~lcine
Weaponstest fallout
Air travel
Consumerand industrkdproducts

Toti

43
46
40

200

53

cl
1

10
394

a BW~C 1991wNCN 1987aValue for radon is an average
for tie United States.

[ Kext dele@.]

Releases of radionuclides to the environment from
B&W facifity operations provide another source of
radiation exposure to individuals in the vicinity of the
site. These radionuclides and their representative
associated release quantities for normal operations
are presented in site-specific environment reports.
The doses to the public resulting from these releases
and d~t radiation fdl withii radiologicrd limits and
are smrdl in comparison to background radiation. The
doses to the public resulting from tiese relwes and
direct radiation are presented in Table 3.5.9-2.
Furthermore, these radiological releases were used in
the development of the reference environment’s
radiological releases at B&W for the public and
oeeupationd health segments within Section 4.3.

Based on a risk estimator of 500 cancer deaths per
1 milfion person-rem to the public, the fati cancer
risk to the ~ of the pubtic, beeause of representative
annual radiological releases from B&W facilit

iopetitions, is estimated to be approximately 2.5x10- .
That is, the estimati probabdity of this person dying
of cancer at some point in the fiture from radiation
exposure associated with 1 year of the B&W facility
operations is less than three chances in 100 tilion. at
may take seved years from tie time of exposure for
cancer to manifest.)

Based on the same risk estimator, 1.8x10A excess
fatrd cancers to the population living within 80 km
(50 mi) of the B&W facility are estimated for a
nod operating year. ~ls number can be compared
with the numbers of fatal cancers expected in this
population from dl causes. The average mortality
rate associated with cancer for the entire U.S.
population is presently 0.2 percent per year
(Almanac 1993a839). Based on this national rate,
the number of fatrd cancers from W causes expected
to occur annually is 1,050 for the population living
withii 80 km (50 rni) of the B&W site. This number
of expected fatal cancers is much higher than the
estimated 1.8x10-4 fatal cancers that could result
from presentday annual B&W facility operations.

Workers aJthe B&W site rweive the same dose as the
general public from background radiation, but they
receive an additional dose from working at the
facility. Based on a risk estimator of400 fad cancers
per 1 miltion person-rem among workers. the number
of excess fatrdcancers to B&W fac~lty workers from
operations in 1994 is estimated to be 7.2x10-3. Table
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Tabh 3.5.9-2. Represen~.ve Annuaf Doses to the General Publti From Nod Operation of the
Babcock & Wihox Naval Nuclear Fuel Diviswn and Commercial Nucfear Fuel Pknt

(committed eflective dose equivalent)

Atmospheric Releases ~lquid Releas& Totrd

Receptor Standarda Actmdb Standarda Actmdb Standarda Actual

Maximrdlyexposedindividud 10 4.6x10-2 4 4.OX1O3 25 5.0X1U2
(mrem)

Populationwithin80krnc None 0.3 None 0.05 None 0,35
@erson-rem)

Averageindividud within80krnd None 5.7X104 None 9,5X1O-5 None 6.6X104
(mrem)

a me standards forindividualsaregivenin40 Cm 61, 141,and 190.Asdiscussedin ti~e regulations,tie 10rnredyr timitfrom
airborneemissionsis required by tie CleanAirAct,tie 4 rnretiyr limit is required by tie SafeDnntingWaterAct,and the total
dose of 25 rnretiyr is tie limit fromrdlpatiways combined.

b BW 1995bl; BWNRC 1991a.

c In 1990, Ws population was approximately 525,000.

d Obtaind by dividing tie population dose by tbe number of people tiving witiin 80 km of tie site.

3.5.9-3 presents the average, maximum, and total
occupationrd doses to B&W facility workers from
operations in 1994. These doses fall within
radiological limits (10 Cm 20).

Table 3.5.9-3. Doses to the Onsite Worhr From
Normal Operation of the Babcock& Wkox

Naval Nuchar Fuel Division, 1994
(committed eflective dose equivalent)

Onsite Releasesand
Drect Radiation

Receptor Standarda Actudb
Averageworker(rnrem) None 10
Maximallyexposedworker 5,000 3,300

(mrem)
Totrdworkers@erson-rem) None 18

a 10Cm 20.NRC’sgodistomaintainradiologicalexposure
LARA.

I b BW1995bl;NRC1995b.Tbenumberofbadgedworkers
in 1993wasapproximately1,800.

Chemierd Environment. The background chemical
environment important to human health consists of the
following: atmosphere, which may contain h=dous
chemicals that can be inhaled; drinking water, which
may contain hazardous chemicals that can be
ingesti; and other environment media with which
people may come in contact (for example, surface
waters during swimming and soil through direct
contact or via the food pathway). The basefine data for
assessing potential hdth impacts from the chemical
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environment are those presented in previous sections
of WlsEIS, particularly Seetions 3.5.3 and 3.5.4.

Health impacts to the public can be minimized
through effeetive administrative and design controls
for decreasing pollutant releases to the environment
and achieving compliance with permit requirements
(for example, air emissions and NPDES permit
requirements). The effectiveness of these controls is
verified through the use of monitoring information
and inspection of mitigation measures. Health
impacts to the public may occur during normal
operations via inhrdation of air containing pollutants
released to the atmosphere by B&W facility
operations. Msks to public health from other possible
pathways, such as ingestion of contaminated
dritilng water or direct exposure, are low relative to
the inhalation pathway.

Baseline air emission concentrations for hazardous
air pollutants and their applicable standards are
presented in Section 3.5.3. These concentrations are
estimates of the highest existing off site
concentrations and represent the highest
concentrations to which members of the public could
be exposed. These concentrations are in compliance
with applicable guidelines and regulations.
Information about estimating health impacts from
hazardous chemicals is presented in Appendix E,
Seetion E.3.4.

Health impacts to B&W facility workers during
normal operations may include those from the
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following: inhalation of the workplace atmosphere,
drinking B&W site potable water, and possible other
contact with hazardous materials associated with
work assignments. The potential for health impacts
varies from facility to facility and from worker to
worker, and available information is not sufficierit to
accurately summarize these impacts; however,
workers are protected from hazards specific to the
workplace through appropriate training, protective
equipment, monitoring, and management controls.
B&W facility workers dso are protected by adherence
to occupational standards that limit workplace
atmospheric and drinking water concentrations of
potentirdly h-dous chemicals. Monitoring ensures
that these standards are not exc~d.

Health Effects Studies. Data searches have been
made for studies andlor information on the
epidemiology in communities near the B&W site;
however, no literature or database information has
been identified. In addition, the Campbell County
Health Department had no reports available. No
epidemiologic information was available from the
Campbell County Health Department, the Virginia
State Office of Health Hazardous Control, or the
Virginia State Department of Environmental Quality.

Accident History. The B&W site is a nuclear fiel
manufacturing facility and is heavily inspected by
Federd, State, and Iocd agencies. hcidents over the
last 10 years have included a few localized (onsite)
minor chemical spills, dl of which were cleaned up.
There have been no reported incidents of radiological
exposures or releases. There have been four reported
incidents of occupational injuries that required
treatment; dl of the injuries were transient.

Emergency Preparednws. Sites that are licensed to
operate by NRC are required to have extensive
emergency preparedness programs, including plans
and resources to ded with any emergency situation
that may occur.Adequate resources must be available
to protect the workers, the public, and the
environment from unlikely hazards that may occur
during a facility’s fifetime.

3.5.10 Wmm MANAGEMEW

This section outlines the major environmental
regulatory structure and ongoing waste management
activities at B&W m. To meet the requirements

of its current NRC license, NNFD ensures
compliance with Federd and State regulations for
water, air, and land disposd in addition to facility
permits. Agencies responsible for enforcement aad
inspwtion at NNFD include NRC, the Viiginia State
Department of Environmental Quality, the
Department of Health-Division of Radiological
Health, the Air Pollution Control Board, and the
Waste Management Control Board.

Wastes produced at this facility are categorized as
low-level, mixed low-level, hazardous, and
nonhazardous. Activities at NNFD that generate
waste include uranium recovery, recovery of scrape
zirconium and copper, waste compaction, waste
processing, and research related to the recovery of
uranium. Incoming materirds to the facility include
uranium, zirconium, copper, HEU, nitric acid,
hydrofluoric acid, water, and natural gas. Exit
streams from the facility include product fuel
elements and assemblies; recovered metals; and
gaseous, liquid, and sofid waste.

The low-level, process, and sanitary liquid wastes
produti are each treated in a different element of the
waste treatment facifity where they wi~ result in an
effluent suitable for environmental release. A
discussion of the waste management activities at
B&W is presented below:

High-Level Waste. me B&W site does not generate
or manage HLW.

Transuranic Waste. The B&W site does not
generate or manage TRU waste.

Low-Level Waste. Operations at B&W produce both
fiquid and solid LLW.Liquid LLW is produced in the
manufacturing, recovery, and gaseous emission
cleanup operations. Manufacturing process liquid
waste includes acid pickling solution for meti parts,
low level acid solutions from uranium dissolution,
wash water from the laundry and personnel stations,
analyticrd laboratory liquids, and scrubber water
from the pcid treatment operations. The totrd daily
volume of these liquid wastes is 76 m3 (20,000 gd)
(BW NRC 1995a:8). Liquid LLW from recovery
operations includes scrap dissolution liquids and
scrubber solutions from gaseous emission control
equipment. The total daily volume of liquid waste
produced from recovery operations is approximately
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I57 m3 (15,000 gal). Additiondly, 3.8 m3/day (1,000
gal/day) of LLW are produced from the NNFD
Research Laboratory. This liquid waste stream is
treated prior to release from the laboratory to comply
with 10 CFR 20 requirements concerning release to

Ian unrestricted area @W ~C 1995a10).

The LLW streams produced are treatd in the liquid
LLW treatment system. Treatment methods include
acid neutralization, precipitation of metals, liquid

I clarification (using microfiltration system), and
sludge filtration. This batch-mode system is designed
to process 246 m3/day (65,000 g~day). The LLW
stream from the NNFD Research Laboratory is
transferred directly to the neutralization tank in

I batches of 3.8 m3 (1,000 gd) @W NRC 1995a10).
The liquid and sludge effluent separated in the
clarifier are processed independently. After the
complete treatment process, final dried solids are
producd that have auraaium content of 6 milligrams

I (mg)/1 (BW NRC 1995a: 10). The solids are
transferred to 208-1 (55-gal) drums for offsite
disposd at a licensed LLW disposd facitity. Liquid
effluents from the process undergo hot acid
equalization and chlorination and are ultimately
released into the James River in awordance with the

I ND~ permit (BW ~C 1995a10).

Solid LLW results from manufacturing, liquid waste
management, and incineration, and includes paper,
small pieces of equipment, and miscellaneous trash.
A fraction of the solid waste produced is incinerated
and the remaining is packaged for offsite disposal. A
supercompactor exists onsite that compacts 208-1
(55-gal) drums containing LLW. During past
operations at NNFD, the toti sofid LLW volume has
been approximately 620 m3/yr (22,000 ft3/yr). [Text
deleted.] Compaction reduces the solid LLW volume
to approximately 283 m3/yr (10,000 ft3/yr) with an
average radionuclide content of 118 becquerel per
cubic centimeter (Bq/cm3) (90 microcuries per cubic
feet [pCti@]) @W NRC 1995a16).

Mixed Low-Level Waste. The Naval Nuclear Fuel
Division processes uranium-containing F-listed
solvents using distillation. The sludge bottoms from
this process are categorized as mixed LLW. The

1995a2-10). The volume of mixed LLW generated
annurdly d=reasd from 28.3 m3 to 14 m3 (1,000 ft3
to 500 ft3) from 1990 to 1995 @W NRC 1995a16).

Hazardous Waste. Liquid hazardous waste is
produced from acid pickling, metals cleaning,
and emissions control operations at the rate of
151 m3/day (40,000 gWday) (BW NRC 1995a:10).
Sotid hazardous waste is produced through the liquid
hazardous waste treatment operations. The primary
methods for treating the liquid hazardous waste are
acid neutralization, dissolved solids precipitation,
liquid clarification, and sludge filtration. Liquid
effluent from the treatment system is ultimately
discharged to the James River in accordance with the
facility’s NPD= permit. Prior to 1990, the resulting
sludge from the nonradioactive wastewater treatment
system was buried in an onsite landfill. Currently,
sludges from this prwess are packaged and disposed
of offsite. [Text deleted.] These neutralization filter
cake solids were categorized by the Virginia
Department of Environment Quality as an F-1isted
hazardous waste. The filter cake solids generated
from the acid pickling operations are stored onsite for
less than 90 days and processed at an offsite facility
to render them nonhazardous.

Nonhazardous Waste. Process liquid waste is
generated at the rate of 1,400 m3 (370,000 gal) per
day and is treated prior to release. Sanitary liquid
waste is generated at the rate of 178 m3/day (47,000
ga~day) and processed in a section of the waste
treatment facility (BW NRC 1995a: 10-13). The

- primw processes for this facili~ are sim reduction,
~eration-, clarification, and chlorination, with a
capacity of 606 m3/day (160,000 g~day) @W NRC
1995a2-1 1). As with the other treatment processes,
the effluent is ultimately discharged into the James
River in accordance with the facility’s NPDES
permit. Solid nonhazardous waste enerated at the

9rate of 1,700 m3/yr (60,010 ft /yr) includes
miscellaneous trash and paper, classified paper, and

Iscrap zirconium and copper @W NRC 1995a:16).
Approximately 455 t of paper are sold for offsite
recovery each year. Scrap zirconium and copper are
dso recovered and sold for recycling. Miscellaneous
trash is sorted, incinerated if appropriate, and

mixed LLW is packaged and stored onsite at a packaged for offsite disposal at the Lynchburg
dedicated facility (15.8 m3 or 76 dmms with a 55-gal 1Sanitary landfill.

I capacity) until disposd becomes feasible (BW NRC
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3.6 NUCLEAR FUEL SERWCES,
~Co, ER~, ~NNESSEE

The NFS facifity has been in operation sin= 1958. It
occupies 25.5 ha (63 acres) within the city fimits of
Erwin, Tennessee. The NFS plant produces nuclear
reactor fuel for the U.S. Naval Reactor Program,
processes scrap materials to recover uranium, and
develops other nuclear fuels containing enriched

I
uranium. The affected environment includes
operations data for the processing of U.S. Naval
Reactor Program material in 1994. The lmation of
NFS and its vicinity is shown in Figure 3.61.

The following sections describe the affected
environment at NFS for land resources, site
infrastructure, air quality and noise, water resources,
geology and soils, biotic resources, cultural and
paleontological resources, socioeconornics, public
and occupational health, and waste management.

3.6.1 LA~ momcm

Land Use. The NFS site is located in Unicoi County
in the city of Erwin and immediately northwest of the
unincorporated community of Banner Hill (Figure
3.&l). The site is situated upon relatively level land
in a long, narrow mountain valley (Indian Creek
Valley). The vrdley is bounded on both sides by the
Appalachian Mountains, which rise to elevations of
900 to 1,500 m (2,950 to 4,920 ft) within several
kilometers of the site. Offsite land use within 4.8 km
(3,0 mi) of NFS is shown in Figure 3.6.1-1. This toti
area of 7,320 ha (18,100 acres) consists primarily of
residential (1,010 ha [2,500 acres] or 13.8 percent),
industrial (322 ha [796 acres] or 4.4 percent),
commercial uses (81 ha [200 acres] or 1.1 percent),
agricultural/suburban residential (527 ha [1,300
acres] or 7.2 percent), and mountainous forest land
(5,380 ha [13,300 acres] or 73.5 percent). The
mountainous arm adjoining the valley consist of the
Cherokee National Forest. The U.S. Natural
Resources Conservation Service has estimated that
there are 132 ha (326 acres) of prime and unique
farndand within 4.8 km (3 mi) of the site ~ NRC
1991 a:3-1 1). Although the soil conditions on a
portion of the NFS site would meet prime farrrdand
soil requirements, given the cunent site land use, the
land would not be available for agricultural use;
therefore, the U.S. Natural Resources Conservation
Service has determined that no prime farmlands exist

i
(_

.

on the NFS site (NF USDA 1995a 1). About 60
percent of NFS is developed and occupied by
buildings and asswiated grounds, puking lots, waste
ponds, md sotid waste burial grounds. The remainder
of the site, approximately 40 pement, is undeveloped
and includes open fields, brushland, shrub swamp,
and woods ~ NRC 1991a3-9). NFS is bounded in
part by Banner Hill Road to the southeast, CSX
Transposition to the northwes~ and Martin C=k to

I the northeast (Figure 3.6.1-2). The nearest
residences are located within the Banner Hill
community immediately southeast of the site, with
individud residences Iwated approximately 250 m
(820 ft) from the facility main stack (NF NRC
1991a24,3-6).

The only Mmtiond facifity lwated within the NFS
site is a softball field outside the swured area forNFS
employee use. Nearby recreational opportunities
center on water-based rareation. Recreational uses
along the swtion betwmn the otigin and mouth of the
Nolichucky River at Douglas Lake include
swimming, rafting, boating, canoeing, picnicking,
and other similar activities. Along the 24-km
(14.9-mi) stretch of river downstream of NFS,
recreational activities include canoeing, rafting, and
using developed riverside mreationd facilities, such
as picnic tables and parks. Rareationd fishing in the
short stretch of Martin Creek near NFS is infrequent
because ~ited acwss roads make it inmcessible to
the public WNRC 1991X3-15,3-16).

Visual Resources, The NFS landscape is
characteri=d by relatively level topography. NFS
lies within a valley oriented in a southwest-to-
northeast dw~tion. Atiough the original NFS site
vegetation has been cleared, the predominant
vegetation within the region is deciduous forest
mixed with coniferous. The major forest types are the
oak-hickory and oak-pine asswiations and the white
pine ~ MC 1991a3-32).

The elevation of the develo@ portion of the site is
about 9 m (29.5 ft) above the nearest point on the
Nofichuc@ River. The visual character of the NFS
site facilities may be described as consisting of
numerous smd buildings lwated withii dud chain-
link security fencing. The administration building
and the guard house are constructed of lmd brick and
the process buildings are predominantly cement
block, painted white. Metrd “Butler” buildings are
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Figure 3.6.1-1. Generaltied tind Use at Nuclear Fuel Semties Site and Vuini@.

used for storage of equipment and supplies. The materials operations licensed by NRC, and is
majority of the facili~e~ are one to three levels.
Retention ponds, radioactive solid waste burial
grounds, and contaminated soil piles also are located
within the perimeter fence ~ NRC 1991a2-1).

The visual landscape consists of residential and
industrial use. The city of Erwin is the closest
population center and Johnson City, approximately
27 km (16.8 mi) north of the site, is the largest nearby
population center ~ NRC 1991a3-7). The factity
and its perimeter are brightly fit at night md are highly
visible to offsite lands due to the close proximity of
development, particularly residential development
along Carotina Avenue~anner Hill Road.

3.6.2 Sm ~TRUCm

Site Description. The site is surrounded mostly by
ptivately owned property and is bounded in part by
Banner Hill Road to the southeast, CSX
Transportation to the northwest, and Martin Creek to
the northeast. About 60 percent of the site is or has
been used for activities associated with the nuclear

occupied b; plant buildings, building grounds,
outdoor storage areas, settling ponds, solid waste
burial grounds, and a parking lot. The remainder of
the site includes woods, brushland, shrub swamp, and
open fields.

The primary mission of NPS operation is to convert
HEU into a classified product used in the Naval

I Reactor Program. The classified production
procedures are unique to the U.S. Naval Reactor
Program. k addition, WS is involved in research
and development of improved manufacturing
techniques, recovery and purification of scrap
uranium, removal and/or recovery of material
generated in manufacturing waste streams to prevent
environment degradation, operation of a chemistry
lab, and decommissioning of unused facilities.

The facfity consistsof numeroussmd buildingswithii
I dud chain-link security fencing (figure 3.6.1-2).

Remdlated retention ponds, formerly used for liquid
waste, w dso within the smurity fenee immdlately
northeast of the fmfity bufidmgs. Burird grounds that
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were usd for radioactive sofid waste are outside the
swurity fenm, north of the retentionponds, but inside a
chain-~i fence.The principalproduction H of NFS
consistsof seved Mlldings wherehighly enriched~6
is convertedin a series of steps into a clmsifid nucl=
fuel product. Process steps in which ammonia and
fluoride may be p~sent are vented through a packed-
bed scrubber. k addition to being scmbbed, certain
pr-s steps that have a high dust potential are vented
through high-efficient particulate air ~A) filters.
Gaseous effluents from these devi=s are discharged
into the 3BComplex ventilationsystem.

Nuclear Fuel Services has decommissioned buildings
that once fabricated reactor fuel elements that
contained a mixture of uranium and Pu. A Pu
decommissioning plan for these buildings was
approved in 1989, with decommissioning being
completed in 1994.

Environmental Regulatory Setting. The NFS
facility at Erwin, Tennessee, is regulated by NRC,
who issued a Ayear license renewal to NFS in June
1992. NRC provides compliance with CEQ
regulations (40 CFR 1500-1508) by issuing an EA
and a FONSI of the license issuance (NF NRC
1991a: 1-6). While the NFS facility operates in
compliance with its license, NRC regulates on the
basis of the reduction of emission of radionucfides to
ALARA levels; therefore, it may request the
reduction of emissions below the regulated level
when such reductions can be reasonably achieved. A
request for license renewal has been submitted by
NFS since their license expires in June 1996. The
NRC has placed NFS in a “timely renewal’ which
allows the site to continue operating until the NRC
has completed anew EA and the Iicencing process.

A request for license renewal has been submitted by
WS since their license expires in June 1996. The
~C has placed them on a “timely renewti’ status
which allows the site to operate until the NRC has
completed anew EA and the licensing process.

Radioactive material is released to the atmosphere
through stacks at the NFS facility. The main plant
stack discharges approximately 90 percent of the
gaseous emissions, with the remaining emissions
distributed through short stacks and roof vents.
Nonradioactive air emissions are regulated by the
TDEC-Division of Alr Pollution Control. The site is

in compliance with 10 CFR 20 for radionuclide
emissions to unrestricted areas and with the Clean
AirAct for h-dous and sotid constituents.

Liquids discharged from NFS enter the Nolichucky
River through a single NPDES-permitted outfall.
Three other outfalls that do not empty into the
Nolichucky are described in Section 3.6.4. The
effluent is monitored to ensure compliance with 10
CFR 20 for radionuclide content discharged to
unrestricted areas and for chemicals described in the
NPD~ permit. h addition, NRC requires the facility
to demonstrate compliance with CWA and
~ommends that the Uuns= notify NRC within 30
days if the TDEC-Division of Water Pollution
Control, revokes, supersedes, conditions, modifies,
or otherwise nulfifies the effectiveness of the State-
issued NPDES permit. b addition, the ficensee must
notify NRC witiln 30 days of any violation of the
permit. NFS dso samples sewage sent to the Erwin,
Tennessee, Public Owned Treatment Works rm
and reports gross alpha activity, isotopic uranium
concentrations, and flow rates. Sewage discharges
have met 10 CFR 20.2003 (previously 10 CFR
20.303) limits for radionuclides, but in the past,
uranium was concentrated in the treatment plant
sludge. Sinm that time, NFS reduced the volume of
uranium entering the sewer by 98 percent, and now
treats most of its waste onsite.

Low-level, hazardous, and nonhazardous solid
wastes are staged onsite for shipment to offsite
disposd facilities. The TDEC-Divisions of Water
Pollution Control and Solid Waste Management
review NFS operation for compliance with CWA and
RCRA regulations. Sofid waste disposd practices are
in compliance with dl applicable regulations. Prior
to 1977, prwess wastewater was allowed to settle in
unlined ponds. These ponds have not been utilized
since the late 1970s, and NFS has removed all
sediment through its ongoing decommissioning
efforts. WIS dmomrnissioning plan w= incorporated
into NFS’ NRC liwnse by amendment. h addition,
low-level and mixed low-level solid wastes were
disposed of onsite. These burial sites have been
partially remediated to prevent migration of
hazardous and radiological constituents, and are
monitored regularly. Decommissioning plans and the
financial commitment to remediate these sites have
been incorporated into NFS’ license.
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Pollution Prevention. Pollution prevention at NFS is
mandated by various statutes, regulations, and
governmental agency dirwtives. The NFS pollution
prevention program is designed to achieve
continuous reduction of wastes and pollutant releases
to the maximum extent feasible, in accordance with
regulatory requirements. A comprehensive effluent
and environment monitoring program is conducted
onsite to demonstrate compliance with appropriate
environmental protection standards and to provide,
where possible, site-specific data to assist in the
prediction of environmental impacts. The site’s
environmental monitoring program monitors
radiological releases; airborne discharges from
stacks; and nonradiological pollution of surface
water, groundwater, cooling water, soil, and
vegebtion.

Baseline Characteristic. NFS contains extensive
production, research, and waste processing
capabilities. To support current missions and
functions, an infrastructure exists as shown in Table
3.6.>1. The site is accessed by CSX Transportation,
1-181, and 1-81. The spur from CSX Transportation
was removed, but replacement is planned for 1996.

T&le 3.6.%1. Nuckar Fuel Se~ties Baeline
Cbrmteristis

3.6.3 AIR QUA- Am NOISE

The following describes existing air quality,
including a review of the meteorology and
climatology, in the vicinity of the NFS site. More
detaild discussions of the air quality methodologies,
input daa and atmospheric dispersion characteristics
are presented in Append~ C, Sation C.1.7.

Meteorology and Climatology. The climate in the
vicinity of NFS is characterized by warm, humid
summers and relatively mild winters. Cooler, drier
weather in the area is usually associated with polar
continental air masses, whereas warmer, wetter
weather is associated with gulf maritime air masses.

The average annurd temperature at NFS is 13.1 ‘C
(55.5 ‘~; the average daily minimum temperature is
4.3 ‘C (24.3’~ in January; and the average daily
maximum temperature is 29.2 ‘C (84.6 ‘~ in July.
The average annual precipitation is approximately
103 cm (40.7 in). Prevailing wind directions at NFS
tend to follow the southwest to northeast orientation
of the valley (NF NRC 1991 a:3-1 ). The annual
average windspeed is approximately 2.5 mls
(5.5 mph) @OAA 199k:3). Additionrd information
related to meteorology and climatology at NFS is
presented in Appendix C, Section C.1.7.

Current Characteristic Value
Land

kea @a) 25.5
Roads(km) 3
Raihoad~) o

Electrid
Energy consumption myr) 21,800

Peak load We) 3.5
Fuel

Naturalgas (m3/yr) 12,900
DieseUoil@yr) 36,000
Coal (tiyr) o

Steam
Generation(k@) 6,260

Water Usage (Vyr) 57,000,000
I NotaMWh=megawatthouqMW-megawattelwtic.

Sourcti N NRC 1991w NFS 1995b:2.
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The NFS facitity is lmated in Unicoi County, in the
~tern Tennessee-Southwestern Viginia hterstate
AQCR. As of January 1995, the areas within this
AQCR were designated as in attainment with respect
to the NAAQS (40 CFR 81.343). Applicable NAAQS
and Tennessee State Ambient Air Qurdi~ Standards
are presented in Appendix C, Section C.1.3.

One PSD Class I area can be found in the vicinity of
NFS. This area, Great Smoky Mountains National
Park, is located approximately 75 km (46.6 mi)
southwest of NFS. Since the promulgation of the
PSD regulations (40 CFR 52.21) in 1977, no PSD
permits have been required for any emission source
at NFS.

The primary emission source of criteria pollutants at
NFS is the heating plant. Other emission sources
include chemical prmesses, vehicles, diesel-powered
emergency generators, and incinerators (~ NRC
1991a:2-10). Appendix C, Section C.1.7 presents

——= - --—--=.-— - . - -- .——._—-. ,+ .
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emissions of criteria and hazardous/toxic po~utants
from NFS.

Tables 3.6.3-1 and 3.6.3-2 present the baseline
ambient air concentrations for criteria and toxic/
hazardous po~utants at NFS, respwtively. As shown
in the tables, baseline concentrations are in
compliance with applicable guidelines and
regulations.

Noise Conditions. The noise environment near NFS
is typical of a rural location with D~ in the range of
35 to 50 dBA (EPA 1974a:B-4,B-5). Major noise
emission sources within NFS include various
industrird facilities, equipment, and machines. The
primary source of noise at the site boundary and at
residences near roads is exp=ted to be traffic. During
peak hours, the plant traffic may be a major
contribution to traffic noise levels in the area. At the
site boundary, some noise sources onsite may be
audible above the background sound levels. The
impact of onsite noise sources has not been
documented. The State of Tennessee and Unicoi
County have not established specific numerical
environment noise standards applicable to NFS..

3.6.4 WATERRESO~CES

Surface Water. There are four major surface water
bodies in the immediate vicinity of the NFS Erwin
Plant: Banner Spring Branch, North Indian Creek,
Martin Creek, and the Nolichucky River
(Figure 3.6.4-l). The Banner Spring Branch lies
entirely within the site; North kdian Creek is located
north of the site boundary; Martin Creek is just
outside the site’s north boundary; and the Nofichucky
River is located west of the site boundary.

Banner Spring Branch is a smrdl spring-fed stream
that flows in a northerly direction at a rate of 0.01 to
0.02 m3/s (0.35 to 0.71 ft3/s) and empties into Martin
Creek at the site boundary. The stream is
approximately 366 m (1,200 ft) in length from the
spring source to the confluence with Martin Creek. h
the past, approximately 0.004 m3/s (0.141 ft3/s) of
water was used as industrial water for noncontact
cooling operations at NFS. When operational,
noncontact coofing water was discharged back to this
stream at a rate of 0.004 m3/s or 0.141 ft3/s (NF NRC
1991a:4-27). Other inputs to the stream from NFS
include surface runoff and oveflow. Martin Creek is

fed from mountain spfings, rain, and snow melt
drainage from Martin Creek Hollow. The width
varies from 2.4 to 4.6 m (7.9 to 15.1 ft) and the depth
from a few inches to pools of 0.9 to 1.2m (3 to 3.9 ft).
The flow of the creek varies seasondy from 0.06 to
0.31 m3/s (2.11 to 11.0 f?/s). Martin Creek empties
into North Indian Creek approximately 1,220 m
(4,000 ft) north of the NFS site, and North Indian
Creek discharges into the Nofichucky Rver about
500 m (1,640 ft) downstream of the site.

The Nohchucky River is formed by the North Toe and
Cane ~vers in Yancey and Mitchell Counties. The
river flows west from North Carotia and southwest
through Tennessee to join the French Broad ~ver,
whose watershed forms part of the upper Tennessee
River Basin. The average flow of the river onsite is
approximately 39 m3/s (1,380 ft3/s).

tirrendy, no surface water is being used on the site.
Approximately 57 Won Yyr (15 MGY) of water is
are being suppfied to the site from the city, which
obtains its waters from springs located northeast of
the site. In the past, the noncontact cooling loop
utized surface water at a rate of 0.004 m3/s (0.141
f?/s). The Nofichucky River is used as a source of
both agriculture and drinking water in the
surrounding communities. The city of Jonesborough,
located 13 km (8.1 mi) downstream of NFS, is the
closwt municiprd user of water from the Notichucky
~ver.

I
The northern third of the NFS site, which contains the
HEU recovery area, is located on the 100-year
floodplain of the Nolichucky River, where the
greatest recorded flood elevation was 501 m
(1,643 ft) above mean sea level before NFS was built
in 1956. The Tennessee Valley Authority has
developed flood criteria for a maximum probable
flood for the Notichucky River. According to these
criteria, maximum probable flood discharges would
produce a discharge rate of 5,380 m3/s (190,000 ft3/s)
and a flood stage of 501 m (1,644 ft) above mean sea
level at the site. However, flood insurance rate maps
~nd flood profiles published by the Federal
Emergency Management Authority (FEMA) have
determined the 100-year flood elevation at the site to
be at 499.5 m (1,639 ft) above mean sea level
(NF FEMA 1984a20P). In addition, FEMA has
estimated the 500-year floodplain to have a discharge
~f 4,899 m3/s (173,000 ft3/s) and a flood stage of
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Tdb 3.6.%1. EstimtiedAmbient Concentrhns of C&eti PoUutints From Extiting Sources
~ the Nuclem Fuel Senties Site

Moat StAgent Pement of
Averaging Re@atioua or Ms Regulationaor

Time Gtidelin= ContAbution Guidelhes
PoUutant Wm3) Wm3)

Carbonmonofide (CO) 8 hours 10,W 1.97 cl
1 hour 40,000a 2,52 <1

Md @b) Wendar Quarter l.sa b b

Nltigen diotide ~0~ Annual 100a 0,62 <1
Pardcula@matir @MIO) Annual 5P 0,03 <1

24 hours lsr 0.21 <1
Sulfurdiotide (SOJ Annual 8P 0.02 <1

24 hours 365a 0.15 <1
3 hours 1,3W 0.35 <1

Mandated by Teun~ee
Toti suspendd particulate @SP) 24 hours lsd 0,21 <1
Gasmus fluorides (as ~ 1 month 1.2C 0.02 1.7

1 week 1.6C &.06d 4.8
24 hours 2.9C 0.06 2.1
12 hours 3.? 0.1 2.7
8 hours 250C 0.11 0.04

* Feded standard.
b Noemissionsfrometisting sources.
c Statestaadardor guidefine.

d The IS~~ de does not dculate weekly mneentration~ therefore, the Uhour conmntition was usti,

NOW hne, as a criteria pollutsn~ is not dimtiy emitted or monitoti by the candidate si~.

Soum 40 ~50; NFDXn@~ DW 1994v TN DHE 1991a

T&k 3.6.3-2. Estitied Concenbhns of Toxh/Hwtious Pollutits From Existing Sources
tithe Nuckw Fuel Sewties Site

Most Stringent Pemnt of
Avera@ng Regulations or Ws Re@ationa or

Time Guidelinesa Contribution Guidelbw
Pollutant (~m3) wm~

Ammonia 8 hours 1,700 129 7.6
Nitricacid 8 hours 520 3.3 0.6
a State standard,

Source: NF EPA1994w~ DHE1991a.
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to Johnson ~
Y(24Mlometers Csx

4 Transportation

I ~ 50@yearfloodplaln
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~urw NF FEW 1985w NF NRC lWla.
— Site bounda~
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Nuclear Fuel Servties Site.
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I500 m (1,641 ft) above mean sea level at the site
(~ FEMA 1984a20P). Elevations of the building
floors are between 500 rmd510 m (1,640 to 1,670 ft)
above mean sea level. The construction of the
highway between the site and the river, the
rechanneling of the river associated with the highway
construction, and the rerouting of Martin Creek to
enter the Nolichucky farther downstream from the
site have slightly lowered the previously expected
flood levels at the site. A significant flood (not
reaching 100-year flood levels) on the Notichucky
River in November 1977 did not result in the flooding
of any buildings on NFS; however, damage to homes,
roads, and bridges was reported in the city of Erwin.
Warning devices and systems are in place along the
river to warn the pubfic and the plant of the chance of
possible flooding. The NFS site has Emergency Plans
in place to contact the city of Jonesborough Water
Treatment Facitity as we~ as other local, State, and
national committees, and inform them when any
accidental releases from the plant have occurred.
During flooding or bwause of accidenti releases to
surface water, the Jonesboro Water Treatment Plant
closes off the water intake valves, so no
contamination to the pubtic water supply occurs.

Surface Water Quality. The streams and creeks of
Tennessee are classified by the TDEC and defined in
the State of Tennessee Water Quality Standards.
Classifications are based on water qutity, designated
uses, and resident aquatic biota. Banner Spring
Branch, Martin Creek, and the Nofichucky River are
all classified for fish and aquatic life, livestock
watering and wildtife, irrigation, and rwreation. The
Nolichucky River is also classified for domestic
water supply.

Nuclear Fuel Services has four outfalls (001, 002,
003, and 004) regulated by NPDES permit,
pretreatment permit, or stormwater NPDES permit.
Approximately 18.9 million l/yr (5 MGY) of
effluents from the wastewater treatment plant are
discharged through Outfall 001 to the Nolichucky
River. This outfall has the permitted capacity to
discharge 38.6 mi~ion Uyr (10.2 MGY). Currentiy,
no noncontact cooling water from the site is being
discharged through Outfall 002 to Banner Spring
Branch; however, when operational, this outf~ has
the capacity to discharge 0.004 m3/s (0.141 ft3/s).
Approximately 38 million Yyr (10 MGY) of sanitary
waste is discharged to Erwin Public Owned
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Treatment Works. This outfall has no permitted
capacity. Stormwater is discharged to Banner Spring
Branch through Outfd 004 and subsequently flows
to Martin Creek, North kdian Creek, and then to the
Nofichucky River. Sluice gates are in place along the
flow path and could be closed should a spi~ occur.

The radiological water quality characteristics of
Martin Creek are typical of background levels found
in surface waters, and Banner Spring Branch is
slightly higher than the background levels. The
nonradiological water quality characteristics of
Banner Spring Branch are typical of the area, The
spring is monitored on a daily (Monday through
Friday) basis downstream of the discharge forpH and
flow.Ammoni~ nitrate, fluoride, and mercury levels
in the branch are analyzed weetiy by NFS. With the
exception of nitrate, all parameters analyzed are
comparable to background levels and are within
acceptable parameters for protection of water qurdity
and aquatic fife. The source of elevated nitrate in the
branch may be from septic tanks or offsite
fertilization of lawns and gardens east of Banner HiU
Spring ~ ~C 1991*427).

The nonradiological water qurdity of Martin Creek
has not been determined upstream of the NFS site;
however, the qurdity of the water in the creek has
probably been tiected by the flow through the Erwin
Fish Hatchery located approximately 180 m (591 ft)
upstream from NFS. The water quality of the
Nolichucky River is influenced by runoff and silt
from mica and feldspar tailings generated during
previous mineral mining at Spruce Pine, North
Carofina, located over 200 km (124 mi) to the east of
NFS. No gauging or water qutity stations are located
upstream of NFS; however, samples were taken
during the NFS effluent toxicity study and are
provided in Table 3.6.L1.

Surface Water Rights and Permits. The State of
Tennessee’s water rights laws are codified in the
Water Quality Control Act. The water rights are
similar to riparian rights in that the designated usages
of a water body cannot be impaired. The only
requirement to withdraw water from available
supplies would depend on intake location.
Construction may require a 26 A permit from
Tennessee VrdleyAuthority, review by the Watts Bar
Inter-Agency Working Group, a State Aquatic t

Resources Alteration Permit, or a U.S. Army Corps
of Engineers permit to construct intake structures. I
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Tdh 3.6.41. Sum~~ of Su~me Wtier Quali~ Monitoring at the Nuchar Fuel Semties Stie

Water Quality
Criteria md NoIichueky Bmer Sptig

Parmeter Unit of Mwure Standarda Mverb Bmchc
Ammonia
Arsenic
Barium
Bio oxygendemand
Boron
Cadmium
Chemicaloxygen

demand
Chloride

Chromium

Cobalt

Copper

Dissolved oxygen

Huoride

fion

bad

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Nitrate and Nitite

Phosphate

Potassium

Settleable residue

Silver

Sodium

Sulfate

Suspended residue

Temperature

Totrd organic carbon

Toti residue

next deleted.]

Zinc

NA

O.osd
~d

NA

NA

o.oo6d

NA

250e

O.osf

NA
~.3d

NA
~d

o,3e

o.o15d

NA

o.05e

o.oo2f

NA
Old

lod

NA

NA

NA

O.le

NA

250e

NA

NA

NA

NA

5e

0.06

4.001

4.01
<1
4.2

4.001

99

1

4.001

4.01
0.006
9
0.1
1

4.01
1

18
<.0002

4.01
0.01
0.45
0.04
1
0.1

4.001
1.4
4

19
14.5
cl
57

4.009

0.02

0.001

0.01

1

0.01

0.001
5

2

0.OO1
0.01
0.006

7.3

0.12

0,23

0.01
6.6

1

0.0002

0.02

2.2

0.03

0.1
0.02

4

12

2

23.3

1

103

0.006

a For comparison only.

b Chendcal and physid characteristics of 1983 water sampIes fmm the Notichucky River UPS- of the NFS discharge,

c Chemical and physical characteristics of 1983 waters samples from the Banner Spring Branch noncontact tooting water
discharge,

d Natiomd Primary Drinking Water Regulation (40 CFR 141).

e National Seeondary Drinking Water Regulation (40 CFR 143).

f Tennessee State Water Qutity Standard.

Note: NA=not appfieable.

Sourw NF NRC 1991&
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Groundwater. Shallow unconfined groundwater at
NFS is contained in the alluvium of the Nolichuc@
River and its tributaries and in residual soils
developd on the Shady and Honaker Dolomites and
Rome Formation (Section 3.6.5). Deeper
groundwater is contained in solution cavities and
fractures of the Shady and Honaker Dolomites and in
fractures in the Rome Formation and the basal
elastics.Only the dolornites are considered to be deep
well sources of municipal and industrid water. In
addition, numerous springs yielding large quantities
of water are located in the dolomitic rocks of the
Shady and Honaker Dolomites and in the Rome
Formation near the contact with the underlying
Shady Dolomite. Depth to groundwater varies from
the ground level where the springs contact the surface
to approximately 4.2 m (13.8 ft) at NFS.

Aquifer discharge and recharge take place readily
through the a~uvium of the Nofichucky River and its
tributaries. The heterogeneous mixture of sand,
gravel, and boulders in the alluvium is highly
permeable, permitting rapid recharge to deeper
aquifers through open solution cavities or fractures.

mere are no Class I, sole-source aquifers that lie
Seneath NFS. All aquifers are considered Class II
aquifers (current potential sources of drinking water).
Because of the abundance of surface water, no
~oundwater is used for NFS operations. All water is
supplied by the Erwin Wblic Utility System, which
obtains water from springs and groundwater wells
located northeast of the site. Approximately
57 million Vyr (15.1 MG~ of water is supplied to
the site.

Groundwater Quali~. Water quality in the area is
generally good. The principal dissolved constituents
of the groundwater are calcium, magnesium
carbonate, and bicarbonate, regardless of the
production zone geology. This reflects the regional
influence of dolomitic host rocks on groundwater
quality. Some nitrate was present (Oto 12 ppm), and
tot~ dissolved solids ranged from 90 to 189 ppm.
There is no early record of well completions in the
Quarternary alluvium; therefore, baseline
groundwater quality in that unit is unknown.

Currentiy, groundwater contamination occurs in the
Quatemary rdluvium adjacent to the settling ponds,
beneath the buried holding tanks, and beneath the

radioactive solid waste burial ground (NF NRC
1991a:4-32). There is also slightly contaminated
groundwater beneath the CSX Transportation right-
of-way. This area is the only documented offsite area
of groundwater contamination. Banner Hill Spring is
not presentiy contaminated; however, it is not known
whether the Quatemary rdluvium northeast of the site
is contaminated. NFS currently analyzes
groundwater samples for a number of
nonradiologicd parameters on a routine basis, h the
past, samples were analyzed for ammonia, nitrate,
fluoride, mercury, and pH. As part of the
hydrogeologic characterization for the pond
decommissioning, groundwater samples were
analyzed for general chemicals, heavy metals,
radiochemicals, and organic chemicals. Samples
collected near the ponds exhibit significant chemical
contamination ~ NRC 199la4-29). NFS currentiy
has 10 pump-and-treat wells in place in the ponds’
vicinity and treats the groundwater prior to discharge
to the sanitary sewer.

At Banner Hill Spring (on the NFS facility), nitrate
and totrd dissolved solids were acturdly lower in 1980
than in 1948.Mso, the gross alpha content was below
that of Erwin Utilities municiprd water supply and
the Birchfield well located several thousand feet
downstream from the NFS facility. Recent
groundwater qutity data for Erwin Utitities springs
and wells are presented in Table 3.6.+2.

Groundwater Availability, Use, and Rights, No
groundwater is used onsite. All drinking water is
obtained from the city of Erwin. Municipal drinking
water supplies in the area are primarily taken from
groundwater wells and from springs: O’Brien Spring,
Birchfield Spring, and three springs collectively
referred to as the Anderson-Mcktuti Spring located
northeast of the site. Groundwater rights in
Tennessee are traditionally associated with the
Reasonable Use Doctrine. Under this doctrine,
landowners can withdraw groundwater to the extent
that they must exercise their rights reasonably in
relation to the similar rights of others (VDL
1990a:725). Additionally, the owner’s use of
groundwater for off-lying land maybe unreasonable,
and therefore unlawful, if the withdraws for the off-
lying land impair a neighbor’s water supply or
usage.
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T&h 3.6.42. Sum- of Groudwder Qwl@ Montiohg d tie Nuchw Fuel Se&es Stie

E*ting Conditions
Anderson-

Water QtiIQ Banner Hi O’Brien BlmMeld Mchturff BkWeld
Criteria and spring spring Spring springs Compositeb Well

Parameter Unit of Measure Standarda lmo W8 ‘~8- ~8 ~8
pcfl 15C 0.4 NA NA NA 0.1 0.6Alpha(gross)

Arsenic
Barium

I Cadmium
Chloride

I Chromium
Copper
Ruoride
Hardness
tin
kd
Manganese

I Memury
Nl&ate
pH
Selenium
Silver
Sodium
Sulfate
Toti dissoIVd

Sofids

Znc

0.05C
2C
0.006C

250d
O.ose
1.3C

4C
NA

o.3d

0.015C
O.osd
o.oo2e

ld
6.5-8.5e
0.05C
Old

NA
~od

S@

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.03 0.05 0.05 0.03 0.06 <0.1

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
5.3 3,5 4.5 4.7 5.7 3

<0.01 4.01 <0.01 <0.01 <0.01 <0.01
0.03 0.026 0.013 0.011 0.052 0.023
0.28 0.86 1.02 0.26 0.81 <0.2

88 49 85.7 81.8 80 NA
0.05 0.011 0.011 0.005 0.023 0.268

4.01 4.01 0.02 <0.01 <0.01 <0.01
0.029 0.001 0.003 0,001 0.003 0.02

4.001 4.001 Co.ool <0.001 <0.001 <0.001
1.78 0.77 0.81 0.87 0.22 0.74

NA NA NA NA NA NA
4.001 d.ool d.ool <0.001 <0.001 Co.ool
d.ool 4.001 <0.001 <0.001 <0.001 <0.001
10.2 0.4 1.6 1.4 1.3 1.5

1.9 d.2 2.8 <0.2 1.3 2
99 115 190 189 94 158

0.009 0.018 0.055 0.02 0.068 0.013

a Forcomptisenody.
b M~~P~ ~a~er fix~ fim O*Bfiem ~l~hfield, ~d ~derson-Mchti springS.

c National%maryMting WaterRe@atioas(40Cm 141).
d National~n~ Mting WaterRe@ations(40~ 143).

Y e TennesseeShteWater@V Standard.
z NW NA-t apptictile.w

Som WNRC 1991a
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3.6.5 GEOLOGYAm Som

Geology. The NFS site lies in the Valley and Ridge
physiographic province of northeastern Tennessee.
The stratigraphy of the area is very complex buause
much folding and faulting has occurred. The
topography consists of a series of dtemating valleys
and ridges that have a northeast-southwest trend,
with NFS occupying a valley. Three dolomite
formations underlie the valley: the Shady, fiox, and
Honaker Formations. They are associated with a
large band of sandstone, siltstone, shale, dolomite,
and limestone called the Rome Formation (NF
USDA 1985a:l). Large areas of these formations are
covered by deep soils found in colluvium from the
adjacent mountains and alluvium from the larger
streams. The present topography of the valleys is the
result of stream erosion of the softer shales and
limestones; the ridges are underlain by the more
resistant shale, sandstone, and quartzite.
Metamorphic and intrusive rocks of the Blue Ridge
physiographic province lie southwest and southeast
of NFs.

The NFS site lies in the moderately active
Appalachian Tectonic Belt which is located in
Seismic Zone 2, indicating that moderate damage
could occur as a result of earthquakes (Figure
3.3.5-l). NFS is cut by many inactive faults formed
during the late Prdeozoic Era. There is no evidence of
capable faults in the immediate area of NFS within
the definition of 10 CFR 100; the nearest capable
faults are located 100 km (62.1 mi) southwest and
200 km (124 mi) northeast of the site. Strong
earthquakes over time originating in more active
regions southwest of the site (New Madrid, Missouri,
and Charleston, South Carolina) have been felt in
eastern Tennessee, but no damage has been
experienced at the site. A maximum horizontal
ground surface acceleration of 0.18 gravity at NFS is
estimated to result from an earthquake that could
occur once every 2,000 years. The facilities at NFS
that would be used for blending would meet the target
performance to withstand an earthquake with an
acceleration of 0.18 gravity (NFS 1996a:l).

Soils. The NFS facility lies on the Buncombe and
Cotaco soil series. These soils consist of deep,
moderately well-drained to excessively drained
sandy and loamy soils on floodplains and terraces
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bordering stream channels (for example, Nolichucky
River). These soils were formed in recent alluvium
washed from mountainous areas and from soils
underlain by quartzite, granite, and gneiss (NF
USDA 1985a:47,49). Slopes range from O to 2
percent. Water and wind erosion (0.009 tons per acre-
year) is low to moderate and shrink-swell potential is
low.Permeability ranges from moderate to rapid, and
available water capacity is low to high. The U.S.
Department of Agriculture rates the Cotaco and the
Buncombe soil series as having severe soil
limitations and being poorly suited for construction
because of the rapid permeability and the flood
hazard ~ USDA 1985a80).

At NFS, bedrmk strata are consolidated, making firm
foundations for buildings that lie direcfly on the stmta
or that are supported by footings; however, structures
that are constructed on the unconsolidated rdluvium
from the floodplain and terraces of the Nolichucky
River are subject to settlement during the first 2 to
3 years tier construction ~ NRC 1991a3-25,3-27).

The Cotaco soils that underlie the southwest portion
of NFS have been designated by the U.S. Department
of Agriculture as prime farrrdand, but the area is not
presently under cultivation (NF USDA 1985a:29),
The U.S. Department of Agriculture has estimated
that there are 132 ha (326 acres) of prime and unique
farmland within 5 km (3.1 mi) of the NFS plant
(NF NRC 1991a:3-1 1). Important crops include
tobacco, hay, corn, tomatoes, and strawberries.

Soil samples are collected quarterly from several
locations on the site and analyzed for gross alpha
radioactivity. Multi-year averages during 10 years
(1979 to 1989) indicate that the alpha and beta
activities are slightly elevated when compared to
background samples; however, the samples are well
below the limit of 30 pCtig of enriched uranium for
soil allowed for disposal with no restrictions on
method of burial ~ NRC 1991a4-21).

3.6.6 BIOmC ~omcm

Biotic resources at NFS include terrestrial resources,
wetlands, aquatic resources, and threatened and
endangered sp~ies. Within each biotic resource area,
the discussion describes NFS as a whole. Scientific
names of species identified in the text are presented
in Appendix D.

$
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Terrestrial Resources. Plant communities at NFS
are characteristic of the intermountain regions of
centrrd and southern Appalachia. Major forest types
in the Erwin area are oak-hickory, oak-pine, and
white pine. Vrdley floors, mountains, and mountain
coves have their indlvidud characteristic vegetation
types. The natural vegetation of NFS is a forest
community dominated by red oak or white oak with
subdominant including yellow poplar, hickories,
other oaks, and some southern pine species ~ NRC
1991a3-32). NFS lies within hdian Creek Valley.
Plant communities consist of saond growth forests
and open grassy areas. Most of NFS is owupied by
buildings, building grounds, and open fields. A
limited area consists of woods, shrub, swamp, and
brush; however, nearby mountainous areas are
largely undisturbed and support extensive forest and
wildfife resources.

The fauna of the Erwin region includes a large
number of vertebrate spaies including 70 mammals,
140 birds, 35 reptiles, and 34 amphibims; however,
most of these spwies would not be ex~ted to occur
in Indian Creek Valley because of extensive
disturbance and lack of natuti habitats. The woods,
swamps, and bmshy areas onsite or in the vicinity are
likely to support more species. Common species
include European starling, northern cardinal,
mourning dove, Carolina chickadee, opossum,
eastern cottontail, and house mouse. The most
important game species of the region include
whitetail deer, eastern gray squirrel, ruffed grouse,
and wild turkey, which occur in the forests of the
surrounding mountains but are not common onsite.
Eastern cottontails, mourning doves, and northern
bobwhites are present in most areas within kdian
Creek Valley (NF NRC 1991a3-34). Carnivores,
such as the gray fox, and raptors, such as the red-
tailed hawk, are wologicdly important groups in the
NFS vicinity.

Wetlands. Wetlands at NFS include streams and
shrub swamps (riverine and pdustrine wetland types,
respectively). The streams include Martin Creek, just
outside the site’s northeast boundary, and Banner
Spfing Branch, which flows through the site. A smdl
shrub swamp Imated near Banner Spring is less than

I 1ha(2.47 wres) in sin ~NRC 1991a3-11, 3-12).

Aquatic Rwources. Aquatic habitat on or adjacent to
NFS ranges from the Nolichucky River to several

small streams. Banner Spring Branch is a small
onsite stream that contains several species of
minnows and some trout in its lower reaches. Martin
Creek is ~picrd of creeks in eastern Tennessee. The
stream bed is composed of sand, pebbles, rocks, and
some organic matter. A State-operated fish hatchery
is located on a tributary to Martin Creek
approximately 180 m (591 ft) upstrm of NFS. The
Nolichucky River in the Erwin vicinity contains a
substrate of rocks, sand, boulders, and litie aquatic
moss. Riffles and large pools provide good
smdlmouth bass habitat. Other fish species present in
the Nolichucky River include olive darters, catfish,
Iargemouth and spottd bass, centi stonerollers, and
white crappie.

Threatened and Endangered Species. ~enty
FdeA- and State-fisted threatened, endangered, and
other s~ird status species that potentially occur on
and in the vicinity of NFS are presented in Appendix
D, Table D.1-5. No Federal-1isted threatened or
endangered species are known to occur onsite. In
addition, no Federd-listed aquatic species occur in
the Nolichucky River, in the immediate vicinity, or
downstream of NFS; however, the highfin carpsucker
and sharphead darter, listed as species in need of
management by the TDEC, are found in the
Notichucky River in the Erwin vicinity. Several plant
species fisted rare by the TDEC have been r=orded
in the vicinity of NFS ~ NRC 1991a3-36, 3-37,
c-l).

Prehistoric Resources. No cultural resources
surveys or excavations have been conducted within
NFS; therefore, no prehistoric archaeologicrd sites
have been identified within the facility. No H
sites are within the facility; however, because of its
location along the floodplain of the Nolichucky
River, there is the like~iood that some sites that are
potentially etigible for inclusion on the - may
exist within the facility. These sites may include
remains of short- or long-term occupations such as
hearths, food storage pits, stone tools, or ceramic
potsherds.

Hstoric R&ourc=. No historic archaeological sites
] had been identified within NFS by 1996. One

abandoned, deteriorated farmhouse is still standing.
Some historic archaeological sites may exist such as
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remains of residential structures or outbuildings and
associated artifacts. No NRHP historic sites are
located within the facility. There are two NRHP sites
within Unicoi County. One is the Clarksville Iron
Furnace on Tennessee State Highway 107 in the
Cherokee National Forest, approximately 16 km
(9.9 mi) west of the facility. The other is the
Clinchfield Depot in E~in. The depot was built in
1925 by the Carolin%Clinchfield, and Ohio Railroad.

Native American Resources. The Overbill
Cherokee once lived in the vicinity of NFS. Most
Overbill Cherokee villages were located along the
Little Tennessee and Hiwassee Rivers, 128 lcm
(79.5 rni) southwest of NFS, but they may have used
the area for hunting and gathering activities. The
Cherokee were allied with the British during the
Revolutionary War. After the war, they remained in
the region and became farmers and landowners.
During the 1830s, most of the Cherokee were
removed from this region to Otiahoma as part of the
Trail of Tears. Some Native American resources may
be Iocatd within the boundaries of NFS.

Paleontologid R~ourcw. The stratigraphy at NFS
consists of siltstone, silty limestone, and shrde with
some sandstone. No paleontological surveys or
excavations have been conducted at NFS, and no
paleontological resources are known within the
facility. Some invertebrate fossils may exist in the
limestone and shale strata; however, these are
probably common rather than rare or significant
fossils. The probability of significant or rare
prdeontological resources existing at NFS is low.

3.6.8 SOCIOECONOmN

Socioeconomic characteristics described for NFS
I include employment, regional economy,
population, housing, community services, and lwd
transportation. Statistics for employment and

I regional economy are presented for the REA that
encompasses nine counties around NFS in the
States of Tennessee and Virginia. (Appendix F,
Table F.1–1). As stated in Section 3.2, the
geographic region comprising the REA is
determined by Bureau of Economic Analysis and is
based on economic links between communities in
the region. Statistics for population, housing,
community services, and local transportation are
presented for the ROI, a four-county area, located in
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the State of Tennessee, in which 91.7 percent of all
NFS employees reside: Carter County (8.3 percent),
Sullivan County (2.8 percent), Unicoi County
(40.9 percent), and Washington County
(39.7 percent) (Appendix F, Table F.1-5). It should
be noted that there are no counties in North Carolina
where significant numbers of NFS employees
reside; therefore, neither the REA nor the ROI
contain North Carolina jurisdictions. Supporting
data are presented in Appendix F.

Regional Economy Characteristic. Between 1980
and 1990, the civilian labor force in the REA
increased 10.6 percent to the 1990 level of 252,178.
b 1994 unemployment in the REA was 5.9 percent,
which was approximately 1percent greater than both
Tennessee and Virginia. The region’s per capita

I income of$16,309 in 1993 was 11.5 and24.7 percent
less than the per capita incomes of $18,439 in
Tennessee and $21,653 in Virginia, respectively,
Employment and local economy statistics and
projections for the proposed action period for the
NFS REA are presented in Appendix F, Table F.1-9
and summarized in Figure 3.6.8-1.

I h 1993, as shown in Figure 3.6.8-1, the percentage
of total employment involving the private sector
activity of retail trade was similar in the REA

I(17 percent) and the two States. Manufacturing in the
region (25 percent of toti employment) represented
a greater share of the economy than in the States of

I
Tennessee (19 percent) and Virginia (11 percent),
Services in the REA (22 percent) represented a
4 percent smaller share of the economy than in
Tennessee and a 6 percent smaller share of the
Wonomy than in Virginia.

[ next deleted.]

Population and Housing. In 1992, the ROI
population totied 310,430. From 1980 to 1990, the
ROI population increased by 1.6 percent compared to
6.2 percent for Tennessee. Within the ROI,
Washington County experienced the largest increase
at 4 percent, while Sullivan County’s population
decreased by 0.3 percent. Population trends are

I summarized in Figure 3.6.8-1. [Text deleted.]

The toti number of housing units between 1980 and
1990 increasd 12 per~n~ nearly 4 percent less than

I the increase in housing units for the entire State. In
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NonfafiPrivate Sector Employment for the NFS REA, Tennessee, and
Vrginia, 1993a
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I 1990, the to@numberofhousing units was 127,856.
The 1990 homeowner vacancy rate in the ROI was
1.6 perceng which was similar to the vacancy rate for
Tennessee. The rental vacancy rate for the ROI
counties was 5.6 percent, approximately 4 percent

I

less than the renti vacancy rate for the entire State.
(A presentation of population and housing statistics
and projections is presented in Appendix F, Tables
F.1-13 and F.1-17, respwtively.)

Community Services. Mutation, public safety, and
health care characteristics are used to assess the level
of community service in the NFS ROI.

Educa,tin. In 1994, eight school districts provided
public education services and facilities in the NFS
ROI. These school districts ranged in enrollment size
from 2,547 students in the Elizabeth City School
District to 14,550 students in the Sullivan County
School District. The average students-to-teacher ratio
for the ROI was 18:1. The Washington County
School District had the highest ratio at 19.2:1. Figure
3.6.&2 presents school district characteristics for the
NFS ROI.

Public Safety. City, county, and State law
enforcement agencies provided police protection to
the residents in the ROI. h 1993, a toti of 542 sworn
police officers served in the four-county area.
Sullivan County employed the greatest number of
sworn police officers (307) and had the highest
officers-to-population ratio (2. 1 officers per
1,000 persons). The average ROI officers-to-
population ratio was 1.7 officers per 1,000 persons.
Figure 3.6.8-3 presents police force strengths for the
ROI.

Fire protection services in the NFS ROI were
provided by 1,201 regular and volunteer firefighters
in 1995. The fire department with the highest
firefighters-to-population ratio is located in Sullivan
County, with 4.6 firefighters per 1,000 persons.
Sullivan County dso employed the greatest number
of firefighters (694). The firefighters-to-population
ratio in the ROI was 3.7 firefighters per
1,000 persons. Figure 3.6.8–3 presents fireprotmtion
service characteristics for the ROI.
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Heafih Cme. There were eight hospitrds serving the
I four-county ROI in 1993.M1 eight hospitis operated

below capacity with hospiti wcupancy rates ranging
from 31 percent in Carter County to 68 percent in

I Sullivan County.

There were 848 practicing physicians in the ROI
I during 1993, with most (415) practicing in Sullivan
County. The physicians-to-population ratio ranged
horn 0.6 physicians per 1,000 persons in Carter and

I Unicoi Counties to 4.1 physicians per 1,000 persons
in Washington County. The average ROI physicians-
to-population ratio was 2.7 physicians per 1,000
persons. Figure 3.6.8-3 presents health care
characteristics for the ROI.

Local ~ansportation. Interstate highways, U.S.
highways, and State Routes provide access between
NFS in Erwin, Tennessee, and metropolitan areas
illustrated in Figure 3.&l. The north-south highway,
1-181, is located west of the facility and provides

I access to Johnson City, Tennessee. 1-81 is northwest
of NFS and connects to east-west highway SR-107,
providing access to Greenville, Tennessee, via U.S.
321. Access to Asheville, North Carolina, is provided
by north-south highway U.S. 19W123,lmated to the
south of NFS.

Vehicular access to NFS is provided by U.S. 19W/23.
1-181 has been extended to the North Carolina State
line. This should improve traffic conditions around
Erwin. The expansion of 1-181 does not currently
interfere with Iocd traffic near Erwin. There are no
road projects planned in the near future that will

I affect access to NFS directiy (TN DOT 1995*1).

There are no public transpo~tion systems providing
service to the site. The site is accessed by CSX
Transportation. The spur from CSX Transportation
was removed, but replacement is planned for 1996.

I There is no access to NFS by navigable watemay.

The Tri-Cities Regional Airport, located north of
Johnson City, is the nearest airport serving the region
with major carriers providing passenger and cargo

I service (DOT 1992a).
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Number of Students per Teacher in the NFS ROI School Districts, 1994
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Number of Sworn Police Officers (1993) and Firefighters (1995) per 1,000 Persons in the NFS ROla
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Affected Environment

3.6.9 PmLIC Am OCCUPAmONM
HEALTH

Radiation Environment. Ml residents in the vicinity
of the NFS facility are exposed to background
radiation from a variety of natural and man-made
sources. The major sources of background radiation
exposure to individuals in the vicinity of NFS are
shown in Table 3.6.9–1. All annual doses to
individuals from background radiation are expected
to remain constant over time. Accordingly, the
increment total dose to the population would result
only from changes in the size of the population.

Releases of radionuclides to the environment from
NFS facility operations provide another source of
radiation exposure to individuals in the vicinity of the
site. These radionuclides and their representative
associated release quantities for normal operations
are presented in site-specific environment reports.
The doses to the pubfic resulting from these releases
and direct radiation are presented in Table 3.6.9-2.
These doses fall within radiological limits and are
small in comparison to background radiation.

T&le 3.6.9-1. Sources of Radtition Exposure to
Individuals in the V~ini@, Unre&ted to Nuclear

Fuel Services Fmili@ Operations

Committed
EffectiveDose

Equivalent

I Source (mretiyr)a

I Natural Background Radiation
Cosmicradiation
Externalterrestrialradiation
Internalterrestrialradiation
Radonin homesfinhaled)

1 Other Background Radiation
Diagnosticx-raysandnuclear

medicine
Weaponstest fallout
Air travel
Consumerand industrialproducts

Total

45
70
25

200

53

<1
1

10
405

[ a NCRP1987wNFNRC1991a.Valueforradonisanaverage
fortheUnit~ States.

Furthermore, these radiological releases were used in
the development of the reference environment’s
radiological releases at NFS for the public and
occupational herdth segments within Section 4.3.

Based on a risk estimator of 500 cancer deaths per
1 million person-rem to the public, the fatal cancer
risk to the ~1 of the pubfic due to representative
annual radiological releases from NFS site
operations is estimated to be approximately 1.6x108.
That is, the estimated probabili~ of this person dying
of cancer in the future from radiation exposure
associated with 1 year of NFS operations is less than
2 chances in 100 million. ~t may take several years
from the time of exposure for cancer to manifest.)

Based on this same risk estimator, approximately
l.OxlOA excess fati cancers to the population living
within 80 km (50 mi) of NFS are estimated from a
normrd operating year. This number cartbe compared
with the numbers of fatrd cancers expected in this
population from all causes. The average mortality
rate associated with cancer for the entire U.S.
population is presently 0.2 percent per year
(Almanac 1993a:839). Based on this national rate,
the number of fad cancers from rdl causes expected
to occur annurdly is 1,840 for the population living
within 80 km (50 mi) of NFS. This number of
expected fatal cancers is much higher than the
estimated 1.0x104 fatal cancers that could result
from present-day annurd NFS facility operations.

Workers at NFS rweive the same dose as the general
public from background radiation, but receive an
addhiond dose from working at the facility. These
doses fall within radiological limits (10 CFR 20).
Based on a risk estimator of 400 fatal cancers per
1 milfion person-rem among workers, the number of
excess fatal cancers to NFS facility workers from
operations in 1994 is estimated to be 6.5x10-3.Table
3.6.9–3 presents the average, maximum, and total
occupational doses to NFS facility workers from
operations in 1994.

Chemical Environment. The background chemical
environment important to human health consists of
the following: the atmosphere, which may contain
hazardous chemicals that can be inhaled; drinking
water, which may contain hazardous chemicals that
can be ingested; and other environmental media with
which people may come in contact (for example,

3-117
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T&le 3.6.9-2. Representative Doses to the General Publk From Normal Operation of the Nuclear Fuel
Serviees Fuel F&katin Fwilities, 1994 (committed eflective dose equivalent)

Atmospheric Relw~ fiquid Releas~ Total

Receptor Standarda Actudb Standarda Actualb Standarda Actual
Maximallyexposedindividual 10 3.2x10-2 4 9.OX1O-4 25

(mrem)
3.3X102

Populationwithin80krnc None 0.2 None 1.4X1O-3 None 0.2
@rson-rem)

Averageindividud witiln 80kmd None 2.2X104 None 1.5X1O-6 None
(mrem)

2.2X104

a me standardsforindividurdsaregivenin40CFR61,141, and190.Asdiscussedintheseregulations,the10mretiyr limitfrom
airborneemissionsisrequiredbytbeCleanAirAct,tie 4 mretiyr limitisrequirdbytheSafeDtiting WaterAct,andthetotal
doseof25mretiyr is thelimitfromdl pathwayscombind.

b NFNRC1991%NFS1995b:l.
c In 1990,thispopulationwasapproximately921,400.
d Obtaindbydividingthepopulationdosebythenumberofpeoplelivingwithin80kmofthesite.

T&k 3.6.9-3. Doses to the Onsite Workr From
Normal Operation of the Nuclear Fuel Servkes

Fuel Fabrication Facdtis, 1994
(committed eflective dose equivalent)

Onsite Releasesand
Direct Radiation

Receptor Standarda Actualb
Averageworker(mrem) None 50
Maximallyexposedworker 5,000 470C

(rnrem)
Totalworkers@erson-rem) None 16.3

a 10 CFR 20. NRC’s goal is to maintain radiologicalexposure
&ARA.

[ b NFS1995b~NRC1995b.me numberofbadgedworkers
in 1994wasapproximately325.

I c NFS1995bZNRC1995b.Fromone-halfyearofoperation.

surface waters during swimming and soil through
direct contacc or via the food pathway). The baseline
data for assessing potential health impacts from the
chemical environment are presented in previous
sections of this EIS, particularly Sections 3.6.3 and
3.6.4.

Health impacts to the public can be minimized
through effective administrative and design controls
for decreasing pollutant releases to the environment
and achieving compliance with permit requirements
(for example, air emissions and NPDES permit
requirements). The eff~tiveness of these controls is
verified through the use of monitoring information
and inspection of mitigation measures. Health
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impacts to the public may occur during normal
operations via inhalation of air containing pollutants
released to the atmosphere by NFS facility
operations. Msks to public herdth from other possible
pathways, such as ingestion of contaminated
drinking water or direct exposure, are low relative to
the inhalation pathway.

Baseline air emission concentrations for hazardous
air pollutants and their applicable standards are
presented in Section 3.6,3. These concentrations are
estimates of the highest existing off site
concentrations and represent the highest
concentrations to which members of the public could
be exposed. These concentrations are in complimce
with applicable guidelines and regulations.
Information about estimating health impacts from
hazardous chemicals is presented in Appendix E,
Section E.3.4.

Health impacts to NFS facility workers during
normal operations may include inhalation of the
workplace atmosphere, and possible other contact
with hazardous materials associated with work
assignments. The potential for health impacts varies
from facility to facility and from worker to worker,
and available information is not sufficient to
accurately summarize these impacts; however,
workers are protected from hazards specific to the
workplace through appropriate training, protective
equipment, monitoring, and management controls.
NFS facility workers also are protmted by adherence
to occupational standards that limit workplace
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atmospheric concentrations of potentially hazardous
chemicals. Monitoring ensures that these standards
are not exceeded.

Health Effecti Studies. Data searches have been
made for studies and/or information on the
epidemiology in communities near the NFS site;
however, no literature or database information has
been identified. In addition, the Unicoi County
Health Department had no reports available. The
TDEC was requested to provide reports or
information from epidemiologic studies conducted
on area residents; the TDEC Epidemiology Program
Office was not aware of any studies conducted by
Iocd or State personnel.

Database/literature searches have produced one
study on kidney disease among plant workers, with
guards, and local dairy farmers used as the

I comparison groups (NIOSH 1988a:l). NFS
employees showed a higher prevalence of kidney
stones than guards but lower than dairy workers.
Although there was greater prevalence of urinary
tract infections for workers at NFS than for the cohort
groups, the authors did not link this finding to
occupational hazards at NFS. Details of the study are
presented in Appendix E, Sation E.4.5.

Accident History. NFS is a nuclear fuel
manufacturing facility and is heavily inspected by
Federd, State, and Iocd agencies. As such, NFS has
maintained an exemplary record relating to strict
compliance to all applicable regulations. NFS has
never experienced a fatality resulting from work-
related activities, nor has a criticality accident ever
occurred at NFS. NFS has never been cited by the
Occupational Safety and Health Administration
(OSHA) or the Tenness* OSHA for any infraction,
and within the past 7 years, NFS has had no
reportable radiological over-exposures and no
reportable offsite chemical releases.

Emergency Preparedness. Sites that are licensed to
operate by NRC are required to have extensive
emergency preparedness programs, including plans
and resources to ded with any emergency situation
that may occur.Adequate resources must be available
to protect the workers, the public, and the
environment from unlikely hazards that may occur
during a facility’s lifetime.

3.6.10 WNm wAGw~

This section outlines the major environmental
regulatory structure and ongoing waste management
activities at NFS. NFS’s waste management
operations are in complianm with their NRC ficense;
with Federal regulations for water, air, and land
disposal; and with State of Tennessee and city of
Erwin regulations.

All process waste is treated and discharged to the
Nolichucky River through an NPDES-permitted
outfall. The TDEC governs air pollution control,
water pollution control, and solid and hazardous
waste management at NFS. Hazardous and solid
LLW are shipped offsite for disposal. NFS has
disposed of LLW in the past in onsite burial grounds.
Contaminated sofl has been removed and placed in a
controlled area on the site. Radiological
measurements indicate no subsurface migration or
groundwater contamination from previously used
waste disposal sites (NF NRC 1991a:2-6). Waste
management activities at NFS are discussed below.

High-Level Waste. NFS does not generate or
manage HLW.

fiansuranic Waste. Pu and mixed Pu-uranium fiel
materials have b=n processed in the past; however,
those facilities have been dwontaminated. There is
currently no TRU waste generation, though future
decommissioning activities may produce some TRU
waste from the removal of residual Pu
contamination.

Low-Level Waste. Liquid and solid LLW is
generated at NFS. Liquid LLW is generated at the

I
rate of 18,900 m3/yr (5,000,000 ga~yr) and solid
LLW is generated at the rate of 3,000 m3/yr
(106,000 ft3/yr) ~S 1995b:2). The buk of liquid
LLW is aqueous process waste. Liquid effluents are
treated in the Waste Water Treatment Facility to

Iremove @e radioactive constituents, and the treated
effluents are discharged within standards established
by the State of Tennessee in the NPD~ permits and
10 CFR 20. Liquid LLW recess facilities have the

I
fcapacity to treat 38$700m /yr (10,000,000 gWyr) of

liquid waste ~S 1995b:2). Solid LLW includes
operating plant and laboratory waste, Waste Water
Treatment Facility sludge, HEPA filters, and ,
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contaminated equipment. Solid LLW is shipped
offsite for disposd.

Mixed Low-Level Waste. Mixed waste is generatd
at the rates of 0.45 m3/yr(119 gtiyr) for liquids and

10.03 m3/yr (1.05 ft3/yr) for solids (NFS 1995b:2).
- Mixed waste is segregated, packaged, labeled, and

managed in accordance with all applicable NRC,
EPA, State, and Department of Transportation
requirements. Mixed waste may be treated within 90
days of the accumulation start date in compliance
with EPA and State of Tennessee regulations;
however, if treatment is not feasible, the waste is
stored in the NFS RCRA Part B-permitted storage
facility until treatment capacity becomes available.

Hazardo~ Waste. Hazardous waste is segregated,
packagd, labeled, and managd in accordance with
all applicable EPA, State, and Department of
Transportation regulations. The waste is movd to a
90-day storage factiity prior to disposd at a permitted
hazardous waste disposal facility. Wenty liters

I
(5.3 gal) of liquid and 0.1 m3 (4.0 ft3) of solid
hazardous waste are generated each year
~S 1995b:2). [Text deleted.]

Nofiazardous Waste. Prmess wastewater is treated
in the Waste Water Treatment Facility on a batch

basis. Treatment includes pH adjustment,
precipitation, air stripping, and chlorination. Each
batch is analyzed for gross alpha and beta
radioactivity before it is discharged to the
Nolichuc& River through aNPDM permit issued by
the State of Tennessee. Thirty-seven thousand eight
hundred cubic meters (10,000,000 gal) of liquid
sanitary waste and 18,900 m3 (5,000,000 gal) of
liquid process waste are generated each year

INS 1995b:2).

Sanitary waste is discharged to a sewer system that
delivers it to the city of Erwin POTW. Current
sanitary waste consists of groundwater treatment
facilities emuent and restroom and shower output. A
proportional sampling system in the line collects
daily samples that are analyzed for gross alpha and
beta contamination. Monthly composites of the daily
samples are analyzed for uranium isotopes. There are

I

2,300 m3 (81,000 ft3) of solid nonh~dous wastes
generated each year (NFS 1995 b:2). Solid
nonh-dous waste is packaged for offsite disposd.

Surface drainage is controlled and can be stopped
along the drainage path in the event that hazardous

I constituents are detated in the flow. This allows for
cleanup of hazardous constituents before the offsite
release occurs.

I

I

(

I
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Environmental Consequences

Chapter 4
Environmental Consequences

4.1 ~THODOLOGES

The environmental impact assessment method-
ologies discussed in this section address the full
range of natud and human resource and issue areas
pertinent to the sites considered for the EIS
alternatives. These resource areas are land resources,
air quafity and noise, water resources, geology and
soils, biotic resources, cultural resources, and
socioeconomic. Also included in the discussion are
additional issue areas that are not specifically
resources but are important to consider in assessing
the environment effects of the dtemative blending
processes. These issue areas are facilities operatioti
site infrastructure, intersite transport of HEU and
LEU (see Section 4.4), waste management,
radiological and hazmdous chemical effects during
normal operation and accidents, and cumulative
effects (see Section 4.6).

As part of the impact assessment process, the
analysis includes mitigation measures that are part of
the alternatives (for example, part of the facility or
process) and provides mitigation measures for DOE
facilities that could be used to reduce and minimize
potential impacts as appropriate.

4.1.1 LA~ Rmomcw

Land resource analysis involves an assessment of the
patterns and densities of land use and visual

I resources. next deleted.] The potential for resource
impacts are analyzed within the context of related
Federd legislation and Executive orders.

Chapter 3 provides a description of land and visual
resources for each site. Information was researched
by data calls and facility site developmentimd-use
plans, local zoning ordinances and comprehensive

I plans, and aerial photographs. Site-specific
1:

reformation published in recent NEPA dmurnents is
incorporated by reference where appropriate.

A baseline (no action) description of land resources
is presented for each site. It discusses current and
projected patterns and densities of Ianduse and visual
quality at these sites. No action information is

I

I

,..

assembled from any combination of existing NEPA
documents, data calls, direct site contacts, and site
visits. Key issues and pubfic concerns pertaining to
land resources provide a baseline to establish a
framework for environmental consequences
discussions.

An analysis of environmental consequences is
performed to estimate the magnitude and extent of
potential impacts to existing patterns md densities of
land use from the alternatives under consideration.
Land use analysis assesses the following: availability
of adequate land area to operate an HEU building
factiity; compatibility of the facility with current and
projected land use as designated by applicable plans,
poficies, and controls; potential impacts to prime and
unique agricultural lands, wild and scenic rivers,
public lands, and other environmentally sensitive
lands; qualitative assessment of potential land-use
changes in the lmde caused by project-induced im-
migration; and qurditative assessment of recreational
lands lost or impacted. Potential changes to the
existing facility layout that may impact land use are
assessed.

Vlsud resource anrdysis classifies visual resources
and assesses potential impacts to the visual
environment that could result from the
implementation of the dtematives. A methodology
for visual resource assessment is based on the Bureau
of Land Management VRM methodology. The
existing landscape is assigned a VRM classification
that ranges from one (a pristine area, including
designated wilderness and wild and scenic rivers) to
five (an area where the natural character of the
landscape has been disturbed to the point that
rehabifi~tion is necessary). [Text deleted~

Visual resource impacts are assessed using the degree
of visurd contrast between the proposed facilities or
activities and the existing landscape character as seen
from viewpoints accessible to the public. Sensitivity
levels of viewpoints, and viewpoints and visibility of
the affwtd area are taken into consideration.

I
.,. ,, ,.
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4.1.2 Sm wmu~

Site infrastructure assessment evaluates the change in
resource requirements imposed by the proposed
alternatives at each site. Site infrastructure impacts
are determined by comparing the infrastructure
requirements of each alternative with each site’s
baseline (no action) requirements. Impact
assessments fwus on elutrical power, road and rail
networks, fuel requirements, water usage, and steam
generation. Site-specific data information
documents, site development plans, DOE planning
documents, EISS, and EAs were used to determine
site infrastructure conditions. Tables depicting
current resource requirements and requirements
neded at each site for each alternative are presented.

Chapter 3 presents baseline conditions at each site.
For the DOE sites, ORR and SRS, the affected
environments are the same as the no action
alternatives. For the commercial sites B&W and
NFS, the affected environments are the same as the
no action dtematives, which are based on the most
current site information available and their NRC-
licensed activities. It is assumed that existing
facilities would operate in compliance with their
current licenses and permits.

4.1.3 h QUALm m NOEE

Air Quality. The air qurdity assessment evaluates the
consequences of criteria pollutants associated with
each dtemative at each site. Air quality impacfi are
evaluated within the context of EPRs Regulations on
National Primary and Secondary Ambient Air
Quality Standards (40 CFR 50), the 1990 Clean Air
Act, National Emissions Standards for H-dous Air
Pollutants (NESHAPS) (40 CFR 61), and State-
proposed or -adopted standards or guidelines. The
assessment of radiological air emission impacts is
discussed in the public and occupational health
sections. Air qurdity concentrations from modeling
current site emission rates are used to determine
baseline concentrations of pollutants at each site.

I [Text deleted.]

This EIS presents the estimated impacts on airqudity
based on baseline air quality conditions at all sites
and the projected impacts resulting from each of the
alternatives. It compares the total concentrations to

. —— -—. . ..—-p.. ,. ‘-, , *-

I the most restrictive Federal or State ambient air
qurdity standards and guidelines.

The modeling of site-spaific emissions is performed

I

in accordance with EPA’s Guideline on Air Quality
Models (Revised), EPA-450/2-78-027R, July 1986.
The EPA-recommended hdustrird Source Complex
Short-Term Model (Version 2) is the most
appropriate model to perform the air dispersion
modeling analysis for this EIS because it rdlows for
the estimation of dispersion from a combination of
point, area, and volume sources. More technical
information can be found in EPA’s Userk Guidefor
the Industrial Source Complex (ISC2) Dispersion
Models, EPA-450/4-92-008a, March 1992. For
source characteristics that are not available,
characteristics are assumed based on similar source
configurations at sites employing similar processes.

—

Toxic air pollutants are addressed in both the air
quality and noise sections and the public and
occupational herdth sections for each of the cmdidate
sites. In the air quality sections, the maximum
concentration of toxic air pollutants at or beyond the
site boundary is compared with a Federd, State, or
Imd standard to determine compliance. h the Public
md Occupational Herdth sections, a health risk is
:alculated based upon chemical concentration and
:oxicitycompared to the Reference Concentration for
Ae public and the Permissible Exposure Level for
workers for noncancer causing chemicals and slope
!actorsfor the pubtic and workers for cancer causing
:hernicds. The cancer effeck are a risk that is based
)n the slope factor (cancer potency) for chemicals
hat are regulated as carcinogens.

~ese differences in andyticd method result in the
Iifferent pollutants between the air quality analysis
md the public and occupational health analysis. In
he air quality analysis, toxic pollutants with low
:mission rates in most cases will result in extremely
lowconcentrations at the site boundary and therefore
me not presented in the air quality analysis. In the
?ublic and occupational health analysis, many of
hese same chemical pollutants may expose an onsite
vorker located 100 m (328 ft) from the emission
iource to a health risk, and therefore are presented in
his analysis. The h~dous chernicrdpollutants used
)y these two disciplines to evaluate impacts will be
iifferent. Compliance to standards does not consider
vhat health effects are expected nor the interaction
)etween several chemicals that may together cause
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Environmental Consequences

Iadverse health responses even if they separately are
at below standard concentrations.

Noise. The onsite and offsite acoustical environments
may be impacted during facility modification and
operation. Generic noise sources that may affect
nearby residents are briefly discussed for the no
action baseline and each of the proposed dtematives.

A description of current conditions for DOE and
commercial sites is provided. For each of the
alternatives, a qualitative discussion of operation
noise sources and the potential for onsite and offsite
impacts is provided in the EIS. This discussion is
prepared using information available on the potential
types of noise sources.

Since most nontraffic noise associated with the
operation of ~U facilities is located at a sufficient
distance from offsite noise sensitive receptors, the
contribution to the offsite noise level is expected to
be small.

4.1.4 WA~R momcw

The assessment of potential impacts to water
resources, which includes surfaw water, floodplains,
and groundwater, addresses the following: 1)
whether there is sufficient water available for the
project and domestic consumption, 2) whether the
water quality is degraded or will be further degraded,
3) whether the proposed actions chrdlenge legislative
or regulatory compliance, and 4) whether actions are
threatened by flooding.

Surface Water Availability. Surfwe waters include
rivers, streams, lakes, ponds, and reservoirs. An
inventory of surface water resources in the project
ROI, a description of areas in the ROI currently using
surface water, general flow characteristics,
reservoirs, and an identification of classifications
applicable to the surface water is used to determine
the affected environment at each site. Emphasis is
placed on those water bodies potentially impacted
during the facility modification or operation phases
of the alternatives. Current potable and pr~ss water
supplies and systems, water rights, agreements and
allocations, and wastewater treatment facilities dso
are described as baseline.

I For all the blending sites, the rate of water
consumption associated with each alternative is
compared with each site’s baseline availability of
water to determine potential effects on water supply.

1For all the blending sites, potential effects on the
avtiabitity of water are determined if the proposed
projw~ 1) increases withdraws either by exceeding
the current stream low flow, 2) decreases the stream
flow rate to the point where downstream
commitments cannot be meg or 3) violates existing
water rights, agreements, allocations, or supply
timits.

[ Surface Water Quality. [Text deleted.] The
assessment of potential water quality impacts
includes evaluation of the type (that is, wastewater
effluent), rate, and concentration of potential
discharge constituents. Parameters with the potentird
to firther degrade existing water quality or that are in
violation of existing NPDES permit limits are
identified. Environment@ consequences may result
* 1) the surface water flow rate is decreased to the
point where the capacity of the stream to assimilate
discharges is noticeably diminished, 2) the proposed
increases in discharge cannot comply with NPDES
permit limits on flow rates or specific constituent
contributions, 3) the proposed increases in discharges
contribute constituents to receiving waters already
identified as exceeding applicable surface water
quality criteria, or 4) the proposed increases in
effluent cannot comply with pretreatment limits on
flow rates or s~ific constituent contributions.

~oodplains. Hoodplains include any lowlands that
border a stream and encompass areas that may be
coverd by the stream’s ovetiow during flood stages.
As part of the affected environment discussion at
each site, floodplains are identified from maps and
environment documents. Any facility within a 100-
year floodplain or a critical action in a 500-year
floodplain is considered an environmental
consequence. The 5Wyear floodplain evaluation is
of concern for activities determined to be critical
actions for which even a slight chance of flooding
would be intolerable.

Groundwater Availability. Groundwater includes
water that Murs below the water table in saturated,
nonconsolidated geologic material (sand or gravel)
and in fractured and porous rock. Aquifers are
saturated strata containing groundwater. Availability

I
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of groundwater will vary widely over the various
sites because it is a function of both the hydraulic
characteristics of the aquifers and the rate at which
groundwater is withdrawn by other users.

[ [Text deleted.]

The potential effects to groundwater availability are
assessed for each dtemative at each candidate site by
evaluating whether the proposed projecc 1) increases
groundwater withdrawals in areas already
experiencing overdraft and other related problems
(that is, land subsidence), 2) potentially decreases
groundwater levels, causing a substantial depletion
of the resource, 3) exceeds the water requirement
allotmen~ water rights, or available supply timits, if
present, or 4) reduces or ceases the flow of one or
more major springs. Suitable mitigation measures to
rduce impacts are identified and discussed.

I Groundwater Quality. Dext deleted.] The potential
groundwater quality environmental consequences
are associated with pollutant discharges during
facility modifica~on and operation phases (that is,
process wastes and sanitary wastes) and are
examined for each site to determine if a direct input
to groundwater occurs. The results of the
groundwater quality projections are then compared to
Federal and State groundwater quality standards,
effluent limitations, and safe drinking water
standards to assess the acceptability of each
alternative. Parameters with the potential to firther
degrade existing groundwater quality are identified
for each dtemative.

4*1.5 GEOLOGYm Som

The impact assessments for geology and soil
resources identify resources that may be aff=ted by
the project and the presence of natural conditions that
may affect the integrity and safety of the project.
Geology resources include mineral resources (that is,
energy resources such as cod, oil, and natural gas),
unique geologic features, and geologic hazards (that
is, earthquakes, faults, volcanoes, landslides, and
land subsidence). Soil resources include naturrd earth
materials in which plants grow (usually consisting of
disintegrated rock, organic matter, and soluble srdts),
and prime and unique farmland. Several Federal,
State, and local laws have been passed that protect
geology and soil resources.

I Uext’deleted.]

A number of aspects of geology and soil resources
are identified as potentially important in the EIS
analyses for rdl sites. Unique or scenic topographic
features may be impacted by project activities. Rock
units, which may have scenic or other important
values or contain rninerd or energy resources, may
have their condition or accessibility altered. Mineral
and energy resources are evaluated from records of
past production and reports assessing the potentird
for future exploitation,

Hquake potentird is evaluated from past events of
effective peak velocity-related acceleration, by
seismic zone, and by the location of capable faults.
Areas of past mass movements and conditions
favorable to mass movements, such as excessive
slopes and the presence of water, Me identified,

Sofl units are evaluated for sofl erosion potential and
characteristics. Prime and unique fdands that may
limit facility operation are evaluated for each site
using existing maps and raords.

The impact assessments for each site involve locating
geologic and soil features of concern and
determining how many of those features would be
influenced. hpacts of project activities are identified
if, during operations, there is destruction or damage
to important geological features and if erosion and
the potential for subsidence or slope failure is
increased. Impacts also are identified if a site is
located within any prime or unique farmland or
unique geological feature that would be subject to
irreversible physical disturbance by the project,
Potential operational activities conducted in areas
prone to geologic or natural hazards (for example,
landslides or earthquakes) are determined and
presented. The geology and soil impacts are
discussed qualitatively for each rdternative, with the
exception of presenting the amount of land that
would be disturbed or affected during operation of
the blending facilities. Mitigation measures to reduce
potential impacts to or from geology and soil
resources are identified and discussed.

4.1.6 BIOmC Womcm

The assessment of potential impacts to biological
resources is performed for terrestrial resources,

,,- .., ., ,
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wetlands, aquatic resources, and threatened and
endangered species. Each category has elements that
are important from an ecological, recreational,
scientific, an~or commercial standpoint. h addition,
several laws specifically protect blologicd resources.
Important legislation and Executive orders include,
but are not limited to, the following: the Endangered
SpeciesAct of 1973; Swtion 404 permit requirements
of CWA; the Coastal Zone Management Act,
Wetlands Executive Order 11990; the Migratory Bird
TreatyAct; and the Fish and Wldl$e Coordination
Act. Additional guidance is contained in CEQ’S
Incorporating Biodiversity Considerations into
Environmental Impact Analysis under NEPA

I (January 1993).

Biological impacts are assessed by evaluating
changes to the baseline environment (no action) that
could result from action associated with each
alternative. The baseline conditions at these sites are
descriptive and qualitative in nature. Impacts
resulting from facility modification or operational
activities use the number of acres lost andor the
amount of water consumed or discharged as a basis
for assessment. A summary comparison of the
blending alternatives and their associated
environmental consequences at each site also is
provided. In addition, mitigation and monitoring
strategies are discussed as appropriate.

Terrestrial Resources. Potential impacts to
terrestrial resources include loss and disturbance of
wildlife and wildlife habitats, as well as exposure of
flora and fauna to air emissions. Two important
considerations in assessing the impact of habitat loss
are the presence and regional importance of affected
habitats and the size of habitat area disturbed,
temporarily or permanently.

Impacts on terrestrial plant communities resulting
from project activities are evaluated by comparing
regional vegetation data to proposed land
requirements for both construction and operation.
Impacts to wildlife are based to a large extent on
plant community loss, which is closely related to
wildlife habitat. The loss of important or sensitive
species or habitats is more significant than the loss of
species or habitats that are regionally abundant. This
EIS evaluates disturbance, displacement, and loss of
wildlife in accordance with the wildlife protection
laws listed above.

Wetlands. Some potential impacts to wetlands are
related to displacement of wetiands. Other impacts
could be caused by activities outside of wetiand areas
(for example, soil erosion, siltation, and
sedimentation). Operatiomd impacts may occur from
liquid emissions, from surface or groundwater
withdraws, or from the creation of new wetlands.
Existing wetlands are described on a site-specific
basis.

Impacts to wetlands resulting from proposed
dtematives are addressd in a fashion similar to that
for terrestrial plant communities. Impacts on
wetlands are evaluated and compared to State and
Feded regulations under the CWA.

Aquatic Rwources. Impacts to aquatic resources
depend on the nature of the water body and the
aquatic life present. Impacts from loss of habitat,
increased water demand, sedimentation, increased
flows, and the introduction of waste heat and
chemicrds are evaluated as described for wetlands.
Descriptions include streams, creeks, ponds, and
nearby surface water that could be affected. hpacts
resulting from operation are evaluated based on both
short- and long-term impacts.

Threatened and Endangered Species. hpacts to
threatened and endangered species, including criticrd
habitat are assessed. ~ormation on s~ies, areas of
occurrence, and critical habitats are obtained from
the U.S. Fish and Wildlife Service. Impacts are
determined in a manner sitiar to that describd for
terrestrial and aquatic resources, since the sources of
potential impacts are stiar. Consultations with U.S.
Fish and Wildlife Service, as well as State wildlife
agencies, are conducted at the site-specific level as
necessary. These consultations ensure that HEU
blending activities would not adversely impact
threatened and endangered species. Loss of
biodiversity is assessed in accordance with
guidelines from CEQ’S Incorporating Biodiversity
Considerations into Environmental Impact Analysis

I underNEPA (January 1993).

4.1.7 ‘ cu~ WOmcm

The assessment of potential impacts to cultud and
pdeontologicd resources involves evaluation of the
projected effects to prehistoric, historic, Native
American, and paleontological resources. A
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description of the baseline (no action) environment
based on the identification of resources within a
potentially affected site is developed. This
description is compiled using reports of previous
cultural and paleontological resources studies and
surveys. The potential impacts to these resources are
discussed, based primarily on acreage disturbed or
interference to viewsheds due to a specific
alternative.

Prehistoric Resources. Prehistoric resources consist
of the physical remnants of human activities that
predate written records. They include, but are not
limited to, chipped stone tools and the remains of
hearths and structures.

Historic Rmourca. Historic resources consist of the
physical remnants of human activities that post-date
written records. They include, but are not limited to,
residential and commercial structures and trails. k
the United States, these are resources that date, in
generrd, from 1492 onward.

Prehistoric and historic resources are primarily
protected through the National Historic Preservation
Act of 1966, the Archaeological and Historic
Preservation Act of 1979, the Archaeological
Resources Protection Act of 1979, and their
implementing regulations. These laws and
regulations establish procedures for the
identification, evaluation, and protection of cultural
resources.

The prehistoric and historic resources sections
discuss how existing resources could be affected at
each site. The discussion includes the acreage, if any,
that could potentially be disturbed during the
implementation of each alternative, the potential to
reduce access to these areas, and the potential loss or
destruction of these resources, Previous cultural
resources studies, including surveys and excavations
and the possible presence of sites that are on or are
eligible for listing on the ~HP, also are discussed to
provide a baseline environment for evaluation of
each alternative’s potential impacts. Consequences of
the no action alternative are discussed. Potential
mitigation measures are presented where applicable.

Native American Resources. Native American
resources are sites and materials important to Native
Americans for religious or heritage reasons. These

include, but are not limited to, sacred spaces,
cemeteries and burial grounds, and traditional plant
gathering areas.

Native American resources are protected under the

IAmerican Indian Religious FreedomAct of 1978 and
the Native American Graves Protection and
Repatriation Act of 1990. These laws and regulations
establish procedures for the identification,
evaluation, and protection of cultural resources,

] DOES American kdian Policy is also considered,

The Native American resources section in the
environmental consequences section follows the
same format as the prehistoric and historic resources
sections when discussing potential impacts, Impacts
to Native American resources will be postulated if
alternatives have the potential to affect sites
importmt in the Native American physical universe
or religion or to reduce access to sacred sites or
traditiond-use areas.

Paleontological Resources. Paleontological
resources consist of the remains, impressions, and
traces of plants or animrds from a former geological
age.

The paleontological resources section in the
environmental consequences section follows the
same format as the prehistoric, historic, and Native
American resources sections in discussing potential
impacts and mitigation methods. The potential loss or
destruction of these resources that are scientifically
important also is discussed.

4.1.8 SOCIOECONOMIC

Socioeconomic impact analysis assesses the
environmental consequences of demographic and
economic changes resulting from the implementation
of each of the proposed alternatives. Increasing the
level of activity at operational facilities could
potentially burden existing community services and
create additional demands on available housing
stock. The primary determinants of community
impacts are changes in the economic base and
demographic composition usually associated with
the in-migration of new workers, Assuming that total
employment would rise from a proposed activity, and
some of this increase could be associated with im-
migration, the demand for local services could rise.
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The new workers and their families would require
public services (for example, schools and health care)
and thus create conditions for an expansion of the
economic base of the region. Whether this occurs
would depend in part on the degree of excess capacity
that may already exist. Potential impacts could occur
in regions that cannot expand to accommodate new
population growth if the demands of this growth are
rapid or excessive.

Four sites, two commercial and two DOE facilities,
have been identified as candidate sites for the
proposed blending of HEU into LEU as ~. Both
commercial sites contain existing blending
capabilities; therefore, no new construction would be
rquired. Socioeconomic impacts from employment
needs for the operational phase are assessed. The two
commercial facilities are dso evaluated as candidate
sites for blending HEU into LEU as ~6. Blending is
assumed to take place in existing facilities and no
new construction is required. Some additional
workers are needed for the operational phase, and

I

socioeconomic impacts are assessed. The ORR
facility is also evaluated as a candidate site for
blending HEU into LEU as molten metal.
Socioeconomic impacts from operational
employment needs are assessed in this dmument.

The use of either the commercial or DOE sites or
both would require additional employment;
therefore, potential impacts to surrounding
communities are assessed. The study focuses on the
potential impacts of additiond workers on housing
availability, health care services, education, public
safety, and local transportation. Potential
socioeconomic impacts are assessed for the
geographic area that would be most affected, the
ROI.

Changes to demographic and economic indicators of
the REAs and ROIS are assessed by comparing
baseline (no action) projections of the affected
regions to estimates of project-induced impacts.
Baseline projections for the project period are
derived from population forecasts developed by
Bureau of Economic Analysis.

Proposed project alternatives would require
additional workers during operation phases. An
analysis of the existing labor availability is
performed to determine the number of workers that

are needed to come from outside the region. In
addition to jobs created directly by the proposed
project rdtematives, other job opportunities will be
indirectly created within the region. These indirect
jobs and income are measured by employing the most
recent version of the Regional Input-Output
Modefing System developd by Bureau of Economic
Analysis. Population increases due to the im-
migration of new workers and their families are
assessed together with their effects on housing,
community services, and local transportation.

Environmental Justice Assessment. The
environment justice analysis focuses on potential
disproportionately high and adverse human herdth or
environmentrd effeets from the proposed dtematives
to minority and low-income populations. The
assessment is pursuant to Executive Order 12898,
Federal Actions to A&ress EnvironmentalJustice in
Minorip Popuhtions and bw-Income Populations,
dated February 16,1994. EPA and DOE are in the
process of developing implementation guidance
concerning Ex=utive Order 12898 and the approach
taken in this EIS may differ somewhat from the
guidance that is eventually issued and from the
approach taken in other EISS. Selected demographic
characteristics of region-of-influence (80 km [50 mi])
for each of the four candidate sites were generated
from 1990 bl~k level U.S. Census data. The anrdysis
identifid census tracts where minorities comprise 50
percen~ or simple majority, of the totrd population in
the census tracts, or where minorities comprise less
than 50 percent but greater than 25 percent of the
toti population in the census tract. The analysis dso
identified low-income communities where 25 percent
or more of the population is characterized as living in
poverty (yearly income of less than $8,076 for a
family of two). Impacts are assessed based on the
analysis presented for each resource and issue area
for each blending technology at each site. Any
disproportionately high and adverse human herdth or
environment effects on rni~rity and low-income
populations are discussed.

4.1.9 , ~LIC w OCWAmONAL
-m

The assessment of impacts to workers and the public
for radiological releases from normal blending
operations and facility accident conditions for each
alternative is performed using the Hanford
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Environmental Radiation Dosimetry Software
System, Generation II (GENII) and MACCS
computer codes, respectively. Impacts from facility
accidents were originally estimated in the HEU Drti
EIS using the GENII computer code. GENII is
generally used and best suited for modeling impacts
of radiological releases under normal operation of
facilities because it handles a large number of
radiological isotopes and accounts for the ingestion
pathway. GENII was used with 50-percent
meteorology (average meteorological condhions that
would occur 50 percent of the time in any given
period at the site) during the accident. It was assumed
that the noninvolved worker is placed in the sector
that yields the maximum dose crdculated by GE~
and is located 1,000 m (3,280 ft) away (or at the site
boundary if less than 1,000 m [3,280 ft]) from the
accident. Latent cancer fatalities were calculated by
applying this dose to all noninvolved workers at a
site. This was done to compensate for a lack of data
regarding onsite worker distribution, but yields
highly conservative results.

In response to public comments, DOE has revised its
malyses to improve the realism in the calculation of
noninvolved worker doses. Accidental releases of
uranium were remodeled using the MACCS
computer code with more detailed site-specific
information to better estimate noninvolved worker
sancer fatalities at each candidate site. MACCS is a
widely used code that offers better capabilities than
GENII in terms of modeling accident conditions.
MACCS assumes, unlike GENII, that when an
accident occurs, food production would be
interdicted (no consumption of contaminated food).
[t uses actual (recorded onsite) meteorological
:onditions and statistically distributes population
jose among sectors based on frequency of wind
~irectionrworded overa l-year period. MACCS also
iccounts for various site-specific protective measures
;uch as evacuation sheltering and temporary
.elocation. All information required for MACCS
vere gathered including the worker distribution data
‘oreach site and incorporated into MACCS runs to
)btain a more realistic estimate of potential worlcer
Lccident consequences (see Appendix E for
Additionaldetails).

presented in the most recent environmentrd or safety
reports are used to calculate health risks, and
2) incremental radiological/chemical doses and
respective subsequent risks for various blending
operations are modeled using site-specific
parameters.

The radiological and chemical effluents for the No
Action Alternative are obtained from currently
reportd releases. For each of the other rdternatives,
radiological and chemic~effluents are obtained from
data reports specific to each blending process (firther
supplementary information is presented in
Appendix E).

As discussed earlier, radiological impacts under
normal operations are obtained using the GENII
computer code. The assessment of incremental
impacts to the MEI from blending alternatives at two
DOE sites, Y–12 and SRS, and at one of the
commercial sites, B&W, is directly performed using
site-dependent factors such as meteorology and an
assumed facility location on the site. Sufficient
information exists for these sites for use in GEMI to
adequately represent ambient conditions (current
conditions representing no action) and to calculate
incremental increases in the MEI dose due to the
proposed blending alternatives. However, for the
assessment of impacts at the NFS site, a “calibration”
factor (a benchmark ratio) is used to assess the
incrementedimpacts to the MEI since all site-specific
parameters required by GE~ are not available. In
this case, the “crdibration” factor is established by
dividing the no action dose reported in a recent NFS
EA (NF NRC 1991a:4-34) by a corresponding
GENI calculated no action dose (the GENII dose
was calculated using the release terms in the EA),
This benchmark ratio is used to adjust MEI doses
calculated by GE~ for each blending rdternative.

For the calculation of incremental population doses
for the two DOE sites, Y-12 and SRS, GE~ is run
using site-dependent factors such as meteorology,
population distributions, agricultural production, and
an assumed facility location. The incremental
population doses for the two commercial sites, B&W
and NFS, however, are calculated using a ratio

Public Health Risks

The risks to the general public are determined in the
following ways: 1) for present operations, doses

68

—.———————..— _ ~-—-,. -.

I obtained by dividing the dose to the population .
within 80 km (50 mi) ~y the MEI dose re~o~ed in the ‘
B&W EA (BW NRC 1995a: 73, 75) and NFS EA
[NF NRC 1991 a:4-34, 4-36), respectively, The
incremental population dose for B&W and NFS for
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each blending alternative is then calculated by
multiplying this ratio by the increment dose to the
MEI*

[Text deleted.]

The resulting doses are compared with regulatory
limits and, for perspective, with background
radiation levels in the area of the site. These doses
then are converted into the projected number of fati
cancers using a risk estimator of 500 fati cancers per
1,000,000 p~rson-rem derived from data presented
both in a report prepared by the National Research
Council’s Committees on the Biological Effects of
Ionizing Radiations (BE~ ~ and cited in the 1990
Recommendations of the Intentional Commission

1on Radiological Protection (ICRP Publication 60),
‘by the International Commission on Radiologicd
Protection. The calculated health effects from each of
the blending processes then are compared to those
determined for the toti site; the difference of the two
yields a vrdue that corresponds to a no action result.
By presenting total site impacts, a conservative
assumption that any blending operation can be
performed concurrently with existing operations is
maintained.

Hazardous and Toxic Chemical Consequences.
Public health risks from hazardous chernicd releases
during normal operation at the respective DOE and

I commercial sites are assessed by essentially the same
andyticd approach using conservative assumptions.
Engineering design for the facilities used to process
HEU and/or store HEU or LEU includes the
anticipated emissions of hazardous chemicals. From
the emissions data, concentrations at the site
boundary are assumed to represent the maximum that
any member of the public will encounter; therefore,
the site boundary concentrations are detivd through
modeling using the hdustnd Source Complex Short-

! Term Model (Version 2) system recommended by
EPA. The noncancer risks to the MEI of the public
consist of hazard quotients (HQs) that compare
chemical exposure levels to the Reference
Concentration values published by EPA in the
Integrated Risk Information System (IRIS). The

I lifetime cancer risk to the MEI is calculated from
doses derived from modeled exposure level, using
slope factors or unit risks for individual chemicals
published in IRIS or the Health Effects Summary
Tables, the yearly summary of EPNs regulatory

toxicity daa including ~S information. The hazard
index @ values (that is, sum of HQs) and cancer
risks are conservative because a single point at the
site boundary is chosen for the crdculations. The
cancer risks are conservative due to the single point
concentration and the position where the exposure is
assumed. The conservatism of the cancer risk
calculation is dso due to the assumption that the ~
is exposed to the chemical over the individual’s
fifetime. The ~ is independent of the cancer risk. H
the ~ is S 1.0, W non-cancer exposure values meet
OSHA standards. If the lifetime cancer risk is
S lxIO+ (4OCFR 300.430), the incidence of cancers
from hazardous toxic chemicals cannot be
distinguished from the cancer risk for an individud
member of the geneti population.

Fatity Acddents. next deleted.] The potential for
and associated consequences of reasonably

Iforeseeable accidents are assessed for the pubtic for
each dtemative using the MACCS computer code.
The potenthd impacts from events such as process-

1related accidents and a severe earthquake (the
evaluation basis earthquake) are evrduated in terms
of potentird cancer fatiities that may restit for the

Ipubfic from bounding scenarios. next deleted.] The
evaluation basis earthquake is a severe earthquake,
postulated for the purpose of evaluating
consequences of mitigation and prevention system

I

failures, and as such, it is analogous to a beyond
design basis accident.

Three measures of accident consequences are

I

presented. “Dose” is a measure of the amount of
radiation received by the body. “Latent cancer
fatalities per accident” is a measure of the health
consequences of an accident if it occurs. It is the
number of people that would be expected to die of
cancer as a result of receiving that dose (which
assumes that the postulated accident occurs). “Risk
(cancer fatities per year~ is a measure that reflects
possible fatalities which considers both the
probability that an event will occur and the
consequences of that event. The numbers of latent
cancer fa(dities from the bounding scenarios are
evaluated to provide an ovedl measure of accident
impacts. The risk is calculated by multiplying the
accident annual frequency (or probability) of
occurrence by the consequences (number of cancer
fatalities to the public or increased likelihood of
cancer fatilty to the ~.
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The potential impacts from accidental releases of
toxic chemicals to the public from these same
bounding scenarios are evaluated in terms of
immediately dangerous to life or health (IDLH)
concentrations (NIOSH 1990a:4-5,116-l 17,126-
127,160-161). These concentrations represent the
maximum conuntration from which, in the event of
respirator failure, one could escape within 30 min
without a respirator and without experiencing any
escape-impairing (for example, severe eye irritation)
or irreversible health effects. Concentrations to the
public also are compared with Threshold Limit
Values (TLV) for Short-Term (15-min) Exposure
Limits (STEL) and Time (8-hr) Weighted Average
(~A) concentrations to workers (ACG~ 1992b:2-
5,22-23,28-29). The latter represents the time-
weighted average concentration for a normal 8-hr
work-day and a 40-hr work week, to which nearly dl
workers may be repeatedly exposed, day after day,
without adverse effect. The former represents the
concentration to which workers can be exposed
continuously for a short period of time without
suffering from 1) irritation, 2) chronic or irreversible
tissue damage, or 3) narcosis of sufficient degree to
increase the likelihood of accidental injury, impair
self-rescue or materially reduce work efficiency.

Occupational Health Risks

Herdth risks are assessed for two types of workers.
The first type is the involved worker who would be
located inside a facility that is involved with the
storage or disposition of HEU materials. The second
type is the noninvolved worker who might be located
somewhere else on the site but is not involved in the
storage or disposition of HEU materials.

Radiologid hpacts. Involved worker exposures
I are based on blending process dose measurements.
The doses to noninvolvd workers at each respective
site are determined based on occupational dose
histories; for these workers, impacts asswiated with
each blending alternative are assumed to be
negligible comp~ed with those associated with their
primary onsite activities.

The worker doses are converted into the number of
projwted fatal cancers using the risk estimator of 400

I
fati cancers per 1,000,000 person-rem for doses less
than 20 remand dose rates less than 10 ratir (ICRP
1991a70). This lower risk estimator, compared with
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that for members of the public, reflects the absence of
children in the workforce.

Hazardous and Toxic Chemical Impacts. Since
direct chernicd monitoring data on worker exposure
is not available for specific operations, the onsite
worker is assumed to rweive the maximum exposure
any involved or noninvolved onsite person will
receive. OSHA-regulated levels (that is, the
Permissible Exposure Level) are applied to all
hazardous chernicrdsthat are released at the site. This
includes both the prmess-sp=ific releases as well as
those that are a result of other site operations. All
onsite exposures are assured to occur at a distance of

I 100 m (330 ft) from a centralized point of release,
which will yield a conservative concentration level
for each chemical. The concentrations are derived
through modeling using the Industrial Source

[ Complex Short-Term Model (Version 2) model
system recommended by EPA. The noncancer risks
to the onsite worker consist of HQs that compare
chemical exposure levels to the Permissible
Exposure bvel vrdues established by OSHA. The HI
for each alternative is the sum of all HQs for the
dtemative. The cancer risks to the onsite worker are
calculated from doses derived from modeled
exposure levels, using slope factors or unit risks for
individual chemicals published in IRIS or Health
Effects Summary Tables. The worker exposure is
based on an 8-hour day and for 52 weeks of 40-hour
duration (that is, 0.237 fractional year) and a lifetime
exposure. The HI values and cancer risks are
conservative because a single point at 100 m (330 ft)
from ‘a centralized source term is chosen for the
calculations. The cancer risks are conservative due to
the single point concentration and the position where
the exposure is assumed. The cancer risks to the
facility worker for each chemical are computed from
the dose (converted from air concentmtions) and the
unit risk or slope factors to yield a probable risk. The
risks are conservative because a single point at or
near the maximum onsite concentration is selected
for exposure of the facility worker. The conservatism
of the cancer risk calculation is also due to the
assumption that the worker is exposed to the
chemicals over the individual’s working lifetime of
40 years. Actual risks are lower than the estimated
risks. As described for public health risks, this
conservative approach is applied uniformly to
workers at dl sites. If the ~ is S 1.0, all non-cancer
exposure values meet OSHA standards. If the
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lifetime cancer risk is S 1X10-6(40 CFR 300.430),
the incidence of cancers from hazardous toxic
chemicals cannot be distinguished from the cancer
risk for a general individual member of the
workforce. It should be noted that when the OSHA
standards for ~ are exc~ed andor the cancer risk
exceeds 1.0x10-6 a health concern does not
necessarily exist and, indeed, may not exist. The
model usd to calculate ~ and cancer risk in this EIS
only establishes a baseline for comparison of
alternatives among different sites. This baseline is
then used to determine the extent by which each
alternative adds or subtracts from the no action ~
and canmr risk for workers at each site.

Facility Accidents. [Text deleted.] The potential
impacts from accidents are evaluated in terms of
potential cancer fatalities that may result for
noninvolved workers from bounding scenarios

I explained previously under Wblic Herd~ Risks. The
risk of cancer fatalities from these bounding
scenarios is also evaluated to provide an overall
measure of accident impacts and is calculated by
multiplying the accident annual frequency (or
probability) of occurrence by the consequences
(number of cancer fatalities in the worker
population).

The calculation for the dose to the noninvolved
worker population is similar to the calculation for the
dose to the general population within 80 km (50 mi)
(described previously), except that a site-specific
worker distribution is used. No credit was taken for
short-term reactions such as evacuation or relocation.
However, it was assumed that workers would be
shieldd from inhalation of the radioactive material
for approximately hdf the time the radioactive plume
would be present at the site. The noninvolved
worker’s breathing rate is taken as 2.7x10-4 m3/s
(0.01 ft3/s) during immersion in the plume. It is dso
assumed that for healthy workers who me exposed to
radioactivity of exposure rate less than 10 ratir or
doses less than 20 rem, there would be 400 fatal
cancers per 1,000,000 person-rem of exposure. For
an exposure rate greater than 10 rad/hr or doses
greater than 20 rem, there would be 800 fati cancers
per 1,000,000 person-rem of exposure.

rhe potential impacts from accidental releases of
hazardous chemicals to noninvolved workers from
these same bounding scenarios are evaluated in terms

of ~LH concentrations (NrOSH 1990a:4-5,116-
117,126-127,160-161). These concentrations
represent the maximum concentration from which, in
the event of respirator failure, one could escape
within 30 minutes without a respirator and without
experiencing any escape-impairing (for example,
severe eye irritation) or irreversible health effects.
Concentrations also are compared with TLV for
S~ and TWA concentrations to workers (ACG~
1992b:2-5,22-23,28-29). The latter represents the
time-weighted average concentration for a norrnd
8-hour work-day and a *hour workweek, to which
nearly all workers may be repeatedly exposed, day
after day, without adverse effect. The former
represents the concentration to which workers cm be
exposed continuously for a short period of time
without suffering from 1) irritation, 2) chronic or
irreversible tissue damage, or 3) nmosis of sufficient
degree to increase the likelihood of accidenti injury,
impair self-rescue or materially reduce work
efficiency.

h addition to the potential impacts to noninvolved
workers, there are potential impacts to workers who
could be located in the facilities. Quantitative
statements of these impacts cannot be made until
details are developed further in site-specific safety
documentation, at which time the number and
location of facility workers can be estimated to
support &cident impact analyses. Reference is made
to an analysis of related facilities (OR DOE

11994d:6-26,6-27); its results are summarized as an
indication of impacts to involved workers.

The waste management anrdysis evrduates impacts of
proposed dtematives on the existing and projected
waste management activities at the candidate sites
against the no action alternative at that site. The
impact assessment addresses the waste types and
waste volumes from the various blending prmesses
at each site and compares them with the no action
dtemative.

The following categories of waste are analyzed: low-
Ievel, mixed low-level, hazardous, and nonhazardous
waste. Wastes generated from environmental
restoration programs are considered.

.
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The waste management baseline information is
extracted from annual site environmental reports;
The Integrated Data Base: U.S. Spent Fuel and
Radioactive Waste Inventories, Projections, and
Characteristics-Annual Report; the Waste
Management Information System; the Mixed Waste
hventory Report; site treatment plans; site annual
waste generation and minimization reports; site
waste management plans; facility descriptions;
process operation descriptions; and planning
documents. Existing environmental agreements
affecting emission, effluents, and waste streams rdso
are examined to determine the requirements for each
known site. A regulatory setting is developed for
each site based on current Federd, State, regional,
and Iocd regulations and agreements.

This EIS assesses the environmental impacts
associated with waste management for each proposed
blending process. Waste generation and effluent
(post-treatment) data are based on operating data for
existing blending facilities and on estimates for new
blending capabilities. The impact on waste
management infrastructure and practice caused by
waste streams for each blending process is evaluated.
For the No Action (baseline) Alternative, waste
generation data from the current affected
environment are used.

For the purposes of analysis in this EIS, data from
DOE’s Integrated Data Base Program as shown in
Tables 4.1.lP1 and 4.1.1W2 were used to calculate
LLW disposd land usage for commercial and DOE
disposal facilities, from 1990 through 1993. To
determine a usage factor to use in the waste
management impact analysis, SRS was selected,
since the waste disposal facilities at ORNL accept

412

only waste generated at ORNL, and not from K-25,
Y-12, or from offsite. The SRS average value was
rounded down to the nearest 100 cubic meters (that
is, 8,600 m3fia [123,000 #/acre]). Except for special
conditions documented in Site Treatment Plans, in
compliance with the Federal Facili~ Compliance
Act of 1992, and subject to NEPA analysis and
FFCA, DOE sites do not normally accept waste from
other sites for disposd. NTS currently accepts waste
from 15 generators with 9 more pending (7
submitting applications for approval and 2 awaiting
DOE approval), for disposd of selected waste forms
meeting NTS Waste Acceptance Criteria. No
additional waste will be shipped to NTS until the
completion of the NTS Sitewide EIS (or other
applicable NEPA documentation, including the
Waste Management PEIS) and in accordance with
decisions in the associated ROD(S . For B&W and

JNFS, an average value of 20,000 m ha (286,000 f?/
acre) was calculated, assuming the waste would go to
a commercial facility. The value used closely
approximates usage at Barnwell, which is expected to

I

remain operational through 200,5 (DOE
1995kk: 112,115). However, if necessary, the
commercial facility at Richland, Washington, is dso
an option. It must be reco~i=d that the specific site
where wastes will be disposed is not a fixed issue. For
this analysis, normal practice was assumed for the
process waste, in that it is assumed to be disposed of
in accordance with current practice (that is, the
commercial sites would ship their waste offsite to a
commercial facflity, and the DOE sites would dispose
of their waste onsite). At ORR, the proposed Class U
LLW disposal facility was assumed to be utilized,
with a usage factor of 3,300 m3fia (47,200 ft3/acre)

I (OR DOE 1995e:l).
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T&le 4.l,l&l. hw-bvel Wwte Disposaltind
Usage Fwtom for Commercial Sites

ToM &timated Land
Cumdative AM Usage

Volume UWi Factor
site (m3) @) (m3fia)

Barnwell,SC
Beat~, ~
Richland,WA

Barnwell,SC
Beat~, NVa
Rictiand, WA

Barnwell,SC
BeatU,ma
Rictiand, WA

Barnwell,SC
Beat&,W*
Richland,WA

Barnwell,SC
Beat~, W*
Richland,WA

1993
701,368 36.6

137,455 15.7

355,051 11.9
1992

684,223 34.7
137,455 15.7
349,763 11.9

1991
660,705 29.8
122,880 15.7
338,042 11.9

1990
638,337 29.8
118,341 15.7
326,170 7.8
Average

19,163
8,755

29,836

19,718
8,755

29,392

22,171
7,827

28,407

21,421
7,538

41,817

20,618

8,219

32,363

a Stoppdampting LLWDmmkr 31,1992.
SourWDOE1991~DOE19926DOE199ti,DOE199%.

~ T&k 4.1.l&2. hw-kvel Wwte Dkposaltind
Usage Fmtors for Department of Ener~ Sites

Tow Btimated
-dative Area Land Usage

Volume Uti Factor
Site (m3) @a) (m3fia)

Hanford

NTs
oRNLa
SRS

Hanford

NTs
oRNLa
SRS

Hanford

ms
ORNL*
SRS

Hanford
~L

ms
oRNLa
SW

Hanford

NTs
oRNLa
SRS

1993
601,610 171.8
147,084 32.3
220,700 17.4

458,435 174.2

209,300 7
665,239 67.9

1992
589,506 169.8
146,300 21.2
218,000 17,2
439,700 55

208,500 7
649,700 78.2

1991
582,800 167.8
145,300 21.2
215,700 17.2
419,600 55
207,400 7
636,700 78.2

1990
578,990 166.8
14,000 21.2
209,900 17

408,400 No data

207,200 6
612,800 72.1

Average

3,502
4,554

12,684

2,632

29,900
9,797

3,472
6,901

12,674

7,995

29,786

8,308

3,473

6,854

12,541

7,629

29,629

8,142

3,471

6,792
12,347

No data

34,533
8,499

3,480

6,275

12,562

6,085

29,772

8,687

a b o~y -pt wxte genersti atON. hot accept
wrotefim Y-12orK-25.

So- DOE1991mDOE1992fiDOE199*, DOE199M.
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4.2 NO ACTION AL~RNAT~

To satisfy the requirements of NEPA, the No Action
Alternative is presented as a baseline for comparison
with the various action rdtematives. Under no action,
DOE would not dispose of surplus HEU. Surplus
HEU is currently proposed to remain in storage
primarily at DOE’s Y–12 Plant and current
operations at each of the proposed HEU blending
sites would continue. The No Action Alternative
establishes baseline characteristics necessary for the
determination of environmental impacts for each of
the cmdidate sites.

The interim storage, pending disposition (for up to
10 years) of surplus HEU at Y-12 (where most of the
HEU is stored), is analyzed in the Y–12 EA. Impacts
from interim storage are briefly summarized below.

Impacts of Interim Storage at the Y-12 Plant.
Under the No Action Alternative, there are potential
environmental impacts due to interim storage of
HEU at the Y-12 Plant. The impacts to each resource
during interim storage have been summarized below
from the Y–12 EA, September 1994.

The Y-12 EA evaluates the continued receipt,
prestorage processing, and interim storage of
enriched uranium for up to 10 years in quantities that
would exceed the historicrd maximum storage level.
This EA states that eight facilities are currently usd
to store enriched uranium or process it for storage.
These facilities would continue to be used for the
interim storage of enriched uranium above the
historical maximum storage level (OR DOE
1994d:3-4). No new facilities would need to be
constructed to accomplish the proposed action of the
Y-12 EA. Minor internal modifications would be
required to provide enhanced security and additional
storage capacity. Facilities and buildings within
Y-12 that contain substantial quantities of enrichd
uranium have DOE-approved SARS, which are
currently undergoing a Safety Analysis Report
Update Program to meet requirements of new DOE
orders.

Highly enrichd uranium and LEU would be stored
in vault-like cages, tube vaults, vaults, or modular
storage vaults. LEU could be stored in other
configurations such as drums stacked in warehouse
storage areas depending upon the U-235 content of
LEU. Within the storage configurations, HEU and

&14

LEU are stored in stainless or galvanized steel
cylindrical containers. The cnticdity-safe containers
are constructed to DOT specifications or are DOE-
approved storage containers.

No construction or demolition of buildings is
anticipated; therefore, archaeological, cultural,
ecological resources, groundwater, and land use
would not be affected. Wastewater discharge,
domestic sewer discharge, or radionuclide discharge
would not exceed applicable permit levels.

The release of contaminates into the atmosphere at
the Y–12 site occurs as a result of plant operations,
maintenance and waste management operations, and
steam generation. Routine releases to the atmosphere
would essentirdly be terminated when HEU is placed
in storage. Therefore no additional impacts are
anticipated to air quality while HEU is in interim
storage.

The annual amounts of waste generated as a result of
prestorage processing and storage are not expected to
be higher than the 1993 quantities. This was because
1993 was the peak year for the disassembly of
weapons systems at the Y-12 Plant which generated
the highest rate of enriched uranium processing.

The annual doses for incident-free radiological
exposure to workers and to the public were estimated
to be well within the 1 rem (worker) and 10 mrem
(public) maximum exposure limits. The annual
collective dose from airborne releases due to Y-12
operations to all the involved workers and to the
public within 80 km (50 mi) of ORR was estimated
to be 12.9 person-rem and 12 person-rem,
respectively. Under accident conditions, the average
collective dose to the onsite worker population and
the public was estimated to be highest under the
solvent fire scenario, 7,100 person-rem and
100 person-rem, respectively. Potential radiologicrd
impacts as a result of the beyond design basis
collapse postulated for Building 9212 was estimated
to result from an extreme natural hazard (tornado or
earthquake) or an airplane crash. The average
collective dose to rdl the workers onsite at Y-12 and
the public within 80 km (50 mi) was estimated to be
14,000person-remand 190person-rem, resputively.

A bounding accident analysis was performed to
determine the potential uranium toxicity exposures to
the pubfic (chemical risk). From the largest uranium
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release postulated, the concentration to the
maximally exposed individual of the public was
estimated to be 20 mg U/m3. It was stated that there
would be no discernible toxic effect for a 30-minute
exposure below the level of concern value of 21 mg
U/m3 for’ acute exposures. Nitric acid and
hydrofluoric acid dso present hmd potential in the
event of a release. The chemical accident scenario
assumed that the entire tank of nitric acid is released.
From this scenario, it was estimated that the
maximally exposed member of the public would
receive 25 mg/m3 in the worst case which is just
below the level of concern of 26 m~m3. A leak of
anhydrous hydrofluoric acid into the air could be
more dangerous. The scenario assumed that the entire
hydrofluoric acid tank is released. This scenario
predictd that 88 onshe personnel would be exposed
to hydrofluoric acid concentrations exceeding one-
tenth of the DLH standard. Wenty-five of these 88
persons would be exposed to concentrations of
hydrofluoric acid exceeding this standard. Mhigation
measures such as hydrofluoric acid detectors and
remote shutoff valves were instiled to alert operators
of a release, isolate a leak, and minimize the amount
of hydrofluoric acid discharged.

4.2,1 LAM mouRcm

Under the No Action Atemative, current missions at
ORR, SRS, B&W, and NFS would continue. Existing
and planned land-use activities associated with these
missions would continue at each of these sites and
impacts to land use from these actions would be
independent of and unaffatd by the proposed action.

The existing lmdscape characteristics would remain
consistent with existing and proposed land uses
under the No Action Atemative.

4.2.2 Sm wmu~

Under the No Action Alternative, the existing and
reasonably foreseeable activities described in
Chapter 3 for each of the candidate sites would
continue. Table 4.2.2–1 summarizes tie baseline site
infrastructure requirements for each candidate site.
The existing site inbtructure has adequate capacity
to support dl of these no action requirements.

4.2.3 ~ QUH - NOnE

Under the No Action Mtemative, current missions at
ORR, SRS, B&W, and NFS would continue. The
baseline resources described in the affected
environment sections in Chapter 3 are the existing air
quality and noise conditions. The concentration of
criteria and totichazardous pollutants resulting from
the No Action Alternative are in compliance with
applicable Federd and State air quality regulations
and guidelines. Table 4.2.3-1 summarizes the
basehne ambient concentrations of criteria pollutants
from existing sources at e~h candidate site.

4.2.4 WA~R ~ouRc~

Surface Water. Under the No Action Mtemative, no
additional impacts to surface water resources are
anticipated beyond the effects of existing and future
activities that are independent of and unaffected by

Table4.2.>1. Site Infrastructure Baseline Charmteristis for the No Action Alternative

Site Y-12 SRS B&W ms
Land(ha,fenced) 328 80,130 212 25.5
Road(km) 42 230 cl 3
Railroad(km) 11 103 0,305 0
Elwtricity -yr) 420,500 659,000 64,700 21,800
ElectricPeakLoadwe) 62 130 14.3 3.5
Natural Gas(m3/yr) 66,000,000 0 2,850,000 12,900. .
DieseVoil(Vyr) o 28,400,000 470,000 36,000
Coal (tiyr) 2,940 21O,OOO 0 0
SteamGeneration(km) 99,000 85,400 1,460 6,260
WaterUsage(Vyr) 7,530,000,000 153,687,000,000 195,000,000 57,000,000

Note MWh=megawatthouq MW@megawattelectic.
Sour@:Tables3,3,2-2,3.4.>2,3.5.>1, and3.6.2-1.
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T&le 4.2.3-1. EstimatedAmbient Concentrations of Ctieria Pollutants From Existing Sources ~ Each
Candidate Site Boundary for the No Action Alternative

Most Stringent
Averaging Re@ations or

Time Guidelinm
PoUutant (v@m3)

Carbonmonoxide(CO) 8 hours
1hour

Uad @b) ~endar Quarter
Nitrogendioxide@02) Annual
Particulatematter@M1o) Annual

24 hours
Sulfurdioxide(SOJ Annual

24 hours
3 hours

lo,oooa
40,000a

1.5a
100a~
5oa

150a
80a

365a
1,300a

Mandated by Tenn~ee,
South CamUna,and
~rginia
Toti suspended Annual 60C

particulate ~SP) 24 hours 150C
Gaswus fluorides(as~) 1month 0.8C

1 week 1.6C
24 hours 2.9C
12hours 3.7C
8 hours 250C

Y-12
(~m3) (&%3)

5 22
11 171
0.05 0.0004
3 5.7
1 3
2 50.6
2 14.5

32 196
80 823

Id 12.6
2 47d’e
0.2 0.09
0.3 0.39

<0.6 1.04
4.6 1.99

0.6 d,99d

B&W
(pdrn3)

4
13.1

b

3.5
0.02
0.16
0.34
2.28

11.8

0.03
0,22

b,d
b,d
b,d
b,d
b,d

ms
(w@m3)

1.97
2,52
b

0.62
0,03
0,21
0,02
0.15
0.35

o.~d

0.21

0.02
<0.06

0.06
0.1
0.11

I
I

I

!

,

1

I

I a Fded standard.

1 b Noemissionsfromexistingpmesses.
c Statestandardor guidefine.
d No Statestandard.

I

c Basedon maximummeasuredSRSambientmonitoreddatafor 1985.

next deleted.]
Note Ozone,as a criteriapollutant,is notdirwtly emittedor monitord by the mndidatesites.PollutantconmntrationsforY-12

includeotier ORRopemtions.
I Sourw 40 CFR5@DOE1995i;NFDX nti SC DHEC1992b;SR~S 1991~~ DEC 1994~TN DHE 1991~

I VAAPCB19933 VADEQ19953 WSRC1994e.

the proposed action. Under the No Action
Alternative, because of the reduced operating
requirements of existing facilities at both ORR and
SRS, surface water withdrawals are expected to
decrease. Wastewater from the Y-12 Plant and SRS
would continue to be discharged to NPDES-
permitted site streams, although the volume
dischargd would decrease. As a result of reduction
in discharges to site streams, water quality should
improve. Under the No Action Alternative, current
surface water withdrawal is expected to remain
unchanged at B&W. Currently, no surface water is
used at WS.

..-— ,.

Groundwatir. Under the No Action Ntemative, no
additional impacts to groundwater resources are
anticipated beyond the effects of existing and future
activities that are independent of and unaffected by
the proposed action. Under the No Action
Atemative, existing missions at SRS and B&W that
withdraw groundwater would be expected to
continue. Currently no groundwater is used at ORR
and MS. All drinking water for ~S is obtained
from the city of Erwin. Water quality data obtained
from wells located near ORR and SRS indicate that
water quality is above or bordering drinking water
standards for a number of parameters. Under the No
Action Alternative, current restoration programs
would continue at ORR and SRS. Minimal impacts

—.— -—.. -—----.——
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on groundwater quality are expected due to
wastewater releases.

4,2,5 GEOLOGYAm Sou

Under the No Action Alternative, current missions at
ORR, SRS, B&W, and ~S would continue. The
baseline resources described in the affected
environment sections of Chapter 3 are the existing
geologic and soil conditions. There would be no
construction or demolition of buildings and no
disturbance of the land beyond the effects of existing
and future activities that are independent of the
proposed action. Although it is currently proposed
that Y-12 would continue to receive HEU for
storage, existing facilities would be used and no new
facilities would be needed for storage. Because no
new construction would occur beyond the effects of
existing and future activities that are independent of
the proposed action, the No Action Mternative would
have no impact on the geological or soil resources at
the four candidate sites. Any impacts to geology and
soils from current missions would be independent of
and unaffected by the No Action Alternative.

4.2,6 BIOmC ~o~cm

Under the No Action Alternative, current missions at
ORR, SRS, B&W, and ~S would continue. The
baseline resources described in the affected
environment sections in Chapter 3 are the existing
biotic conditions. There would be no construction or
demolition of buildings, so there would be no loss of
wildlife habitat beyond the effects of existing and
future activities that are independent of the proposed
action. Although it is currently proposed that Y-12
would continue to receive HEU for storage, existing
facilities would be used and no new facilities would
be requird for storage. Because no new construction
would occur, the No Action Alternative would have
no impact on biotic resources, including terrestrird
and aquatic resources, wetlands, and threatened and
endangered species at any of the candidate sites. Any
impacts to biotic resources from current missions
would be independent of and unaffected by the No
Action Alternative.

4,2.7 C~_L ~O~C~

Under the No Action Alternative, current missions at
ORR, SRS, B&W, and ~S would continue. The

baseline resources described in the affected
environment sections in Chapter 3 are the existing
cultural resources conditions. There would be no
construction or demolition of buildings, so there
would be no disturbance of the land beyond the
effects of existing and future activities that are
independent of the proposed action. Mthough it is
currently proposed that Y-12 would continue to
receive HEU for storage, existing facilities would be
used and no new facilities would be required for
storage. The No Action Alternative would have no
impact on cultural resources, including prehistoric
and historic resources, Native American resources,
and pdeontologicd resources at any of the candidate
sites. The effects considered include those resulting
directly from land disturbance during construction,
visual intrusion on the settings or environmental
context of historic structures, visual and audio
intrusions on Native American sacred sites, rducd
access to Native American traditional use areas,
unauthorized artifact collection, and vanddism. Any
impacts to cultud resources from cumnt missions
would be independent of and unaffected by the No
Action Atemative.

4.2.8 SO~OECONOmCS

Under the No Action Atemative, cument missions at
ORR, SRS, B&W, and ~S would continue. The
baseline resources described in the affected
environment sections of Chapter 3 are the existing
socioeconomic conditions. Under the No Action
Mtemative, the worker population would not change
at these sites; therefore, no environmental
consequences are anticipated. The No Action
Ntemative assumes continuation of operations at the
four candidate sites. Employment, local economy,
population, housing, community services, and local
transportation are the parameters used to assess the
baseline characteristics. Table 4.2.8-1 summarizes
the baseline conditions for these parameters for each
candidate site.

4.2.9 ~LIC - OC~AnONAL
HEALm

Under the No Action Mtemative, current missions at
ORR, SRS, B&W, and NS would continue. The
baseline resources described in the affected
environment sections of Chapter 3 are the existing
normal operation and facility accident conditions.
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“ Table 4.2.&l. Socweconomk Parameters Baseline Charactetitics for the No Action Alternative

Siti ORR SRS B&W MS
Employment

Payroll (rnilfion $)

RegionalfionornicArea
Employment

1995
2000

Unemployment(%)
1994

Per capita income
1995 ($)
2000($)

Regionof Wuence
Population

1995
2000

Housingunits
1995
2000

Students
1995
2000

Teachers
1995
2000

Pofiw officers
1995
2000

Firefighters
1995
2000

Physicians
1995
2000

Hospiti occupancy (%)
1995

15,273
523

462,900
488,700

4.9

18,200
19,214

519,300
548,200

222,000
234,400

83,400
88,000

5,140
5,420

792
836

1,120
1,180

1,300
1,380

73

19,208
l,149a

243,800
259,400

6.7

17,800
18,930

477,600
508,300

189,M0
201,600

88,200
93,900

5,060
5,380

956
1,020

1,363
1,450

1,370
1,460

66

1,846
80

321,400
334,700

4.9

18,000
18,788

219,900
229,000

90,500
94,300

34,200
35,600

2,400
2,500

358
373

960
1,000

299
312

70
73

325
13,2

253,800
265,500

5.9

16,800
17,594

322,600
337,600

135,700
141,900

52,500
54,900

2,920
3,060

556
582

1,201
1,260

870
910

61
642000 78 69 .-

a Toti payro~for 1992k basedon 1990employ= wageand 1992toti numberof employees.
Sourca AHA1994XMA 1994&BW 1995b:l;BWFke 1995%BWSchool1995wCensus1991xCensus1991MCensus1991c;

Census1991~ Census1993~Census1993b;Census1993q Census1993%Census1993%DOC 1990c;DOC 1990d;
DOC1994j;DOC 1995qDOJ 1994%W Fke 1995%~ Whool1995w~S 1995b:ZORFk 1995WORPoKce1995%
ORSchool1995q ORR1991%4SRFke 1995XSR School1995%SRS 1991a3.

Under the No Action Alternative during normal included in Table 4.2.9-1. Hnorrnd operations at the
operations, both radiological and hazardous chemical four candidate sites were to continue, the resulting
releases to the environment as well as direct impacts would remain within the regulato~ limits.
exposures would occur. Table 4.2.9-1 summarizes The risks of adverse health effects to workers and the
the basetine conditions for the restiting radiological pubfic would be smd.
doses and potential health effects to the pubtic and
workers. To put operational doses into perspmtive, At ORR, the annual dose to the MEI of the public,
the doses from natud background radiation rdso are including continued operation of the Y-12 interim
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Table 4.2.9-1. Potentil Radiologicd Impacts to Workem and the Public Resulting From Normal
Operations Baseline Characteristics for the No Action Alternative

Rweptor ORR SRS B&W NFS

Naturrdbackgroundradiationdose (mredyr) 295 298 329 340
Average worker (rnredyr)

Fati cancer risk for 20 years

I Maximum worker exposure (rnredyr)

Maximrdly exposd member of pubfic (mredyr)

Fati cancer risk for 20 years

I Toti worker dose (person-redyr)

I Numberof fati cancersfor 20years
Toti populationdose Qerson-mdyr)

Numberof fati cancersfor20 Years

4
3.2X1O-5

2,000
2b

2.OX1O-5
68
0.54

28
0.28

17.9
1.4X104

3,000
0.32
3.2X1O-6

216
1.7

21.5
0.22

10
8.0x10-5

3,300
5.OX1O-2
5.OX1O-7

18
0.14
0.35
3.5X1O-3

50
4.OX1O4

470a
3.3X1O-2
3.3X1O-7

16.3
0.13
0.2
2.OX1O-3

a Representativeof one-hti year.
b Representativeof air and Equidmediaofl~ an additiond 1 mredyr maybe incurreddue to dirwt exposure.

I Source BW 1995b:l;BWNRC 1991wDOE 1993n7;~ ~C 19913 WS 1995bZ ORDOE 199% SRS1995*13;.
WSRC199ti.

storage is 2.0 rnrem. After 20 years of operation, the
corresponding cumtiative risk of fati cancer to this
individurd is 2.0x IO-5.The annual population dose
(within an 80-km [50-mi] radius of the site),
including interim storage facilities at Y–12, would be
28 person-rem. After 20 years of operation, the
corresponding cumulative number of fatrd cancers in
this population would be 0.28.

Hazardous chemical impwts to the pubfic resulting
from normal operation are presented in
Table 4.2.>2. The hazardous chemical impacts from

W site operations ae needed to estimate the toti site
impacts for the various alternatives. The noncancer
adverse herdth eff=ts expected and the risk of cancer
due to the toti chemical exposures are estimated for
each site. Tables showing the toxic chernicd effects
and the exposure limits for each chemical are

Ipresented in Appendix E in Tables E.3.2–1 and
E.3.3-1, respectively. The background chemical
exposure levels Me negligible for the sites analyzed
b~ause releases come primarily from site operations
and not commercial industrird operations that are
present in surrounding communities. The no mtion

Table 4.2.%2. Potential Hwrdous Chemical Imputsa to Workers and the Public Resulting From
Normal Operations Baseline Charuteristics for the No Action Alternative

Rweptor ORR B&W NFs
MaximaflyExposed bdividud

1 Hazardindexb 3.95X1O-2 5.16x10-3 1.15X1O-5 9.55X10”2

I Canmrriskc o 1.31X1O-7 1.68X1O-S o
Onsite Worker

I Hazardindexd 0.154 1.16 4.O7X1O-3 7.57X1O-3

I Can~r riske o 1.94xlo~ 3.94X1O-5 o

I a hcludes anybackgroundemissionsthatwodd bepresentat thesitein the absenceof siteoperationsplussiteemissionsthatexist
at the presenttime.

b Haad indexfor~Iaum of individurdhamrdquotients(noncanceradverseheakheffects)for MH.

c Cancerrisk for MEI=(emissionsofconcentrations)x (0.286[convertsconmntrationsto dos~]) x (slopefactor).
d Hamrd indexfor workersaum of individud h=ard quotients(noncanceradversehealtheffects)forworkers.
e Cancerriskforworke~(em~lons for 8-hour)x (0.286[convertsconcentrationsto dos~]) x (0.237[fractionof yearexposed])

x (0.571[fractionof Uetime working])x (slopefactor),
I Source ~S 1995b2; OR~~ 1995fiSRS 1995z3 SRS 1996x1;VADEQ1995a
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level of exposures is used to calculate the noncancer
and cancer risks for all sites. Ml supporting analyses
are provided in Appendix E, Tables E.3.&l through
E.3.M. ~ext deleted.] The HIs for the public show
that the hazardous chemical concentrations are
within EPNs (Reference Concentrations) regulatory
limits. The HIs for the workers at SRS indicate the
potential for noncancer effects. At SRS and B&W,
the cancer risks for the onsite worker are 1.94x10-2
and 3.94x10-5, resp~tively.

Under the No Action Alternative, it is currently
proposed that HEU would continue to be stored at the
Y-12 Plant and other operations would continue at
SRS, B&W, NFS, and the remainder of ORR.
Potentird accidents and their consequences have been
addressed in site safety documentation prepared for
existing facilities. The Y-12 EA (DOEEA-0929,
September 1994) addresses accident consequences
for the interim storage of ~U at theY-12 Plant. The
potential radiological consequences to the involved
worker range u to several thousand rem (fati); up to

J2 rem (9.Ox10 increased likelihood of latent cancer
fatality) to the noninvolved worker; up to 14 rem
(7.0x10-3 latent cancer fatalities) to the maximally
exposed individud; and up to 190 person-rem to the
surrounding population. The maximum chemical
accident consequences would be from a hydrogen
fluoride leak, Evacuation level concentrations would
be reached for a short distance outside the site
boundary under most weather conditions for such an

Iaccident; fatalities could not be ruled out under
limiting conditions. Since 1989, DOE has been
engaged in a program to update SARS for the Y-12
Plant, as in some cases existing SARS did not reflect
current standards. That effort is ongoing. Accident
probability and consequences are dependent on the
accident scenarios, which vary at these sites due to
the type, form, amount, and processes, and the
radiological and hazardous chemicrds resident at the
site. Under the No Action Alternative, the risk of
accidents at these sites would be unchanged.

4.2.10 WAsw MANAG=m

Under the No Action Alternative, current and
reasonably achievable missions at ORR, SRS, B&W,
and NFS would continue. Under this rdtemative, it is
currendy proposed that surplus HEU continue to be
stored at the Y–12 Plant. Under the No Action
Alternative, waste management practices would
continue. Under the No Action ~temative, rdl four
sites would continue to manage low-level, mixed
low-level, hazardous, and nonhazardous wastes.
Table 4.2.l&l summarizes the baseline conditions
for the waste types for each candidate site.

At the Y-12 Plant, solid LLW would continue to be
stored until future disposd methods are determined,
Mixed LLW would continue to be generated at Y-12
under the No Action Mtemative during the treatment
of nitrate waste from the purificatiotirecycling of

Tabk 4.2.l&l. Annual Wrote Generated Baseline Charmteristis for the No Action Alternative

I
I

I
I

I

I
I
I

Waste Catego~ ORR SRS B&W Ws
Low-bvel

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,ti0 hcluded in solid 55,115 cl
Solid(m3) 1,434 74 0 <1

Nonhazardous
Liquid(m3) 1,743,000 700,000 576,160 56,700
Solid(m3) 52,730 6,670 1,700 2,300

Sour% BW 1995bl; BWNRC 1991%BWNRC 1995a;NFNRC 1991wNFS 1995b:z ORLM~ 1995h SR DOE199k,

*2O
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uranium and in the treatment of plating shop wastes.
Mixed LLW would be managed in accordance with
the ORR Sjte Treatment Pbn, which complies with
~CA. me Y-12 Plant’s h=dous waste treatmen~
storage, and disposal units would continue to operate
in accordance with RCRA interim status
requirements pending receipt of RCRA operating
permits. Nonh=rdous sani~ and nonradioactive
process waste liquids would be treated in

conventional sewage treatment pIants. me resuItant
solids would be disposd of with solid nonh-dous
waste in a permitted landfill siti to handle projected
waste volumes. Asbestos and gened refise would
continue to be managed in the Y~12 Plant Sani@
Landfill. Under the No Action Alternative, this
landfill would also continue to accept
nonradiological medical wastes that have been
rendered noninfectious. I
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4.3 DNCUSSION OF S~-SPECWIC
ANNUAL MACTS
ASSOCWTED Wm BLEND~G
~GHLY E~C~D URA~M
TO LOW-E~CHED URAN~

The site-spmific dtematives in this section consider
blending surplus HEU to a suitable assay LEU for
fabrication as fuel for commercial reactors or for
disposd as waste. Most of the surplus HEU, whether
commercial (130 t) or off-spec (40 t) material

I (described in Section 2.1.1), could be blended with
suitable blendstock material to produce LEU for
commercial use. There are two blending processes
available for this purpose: blending HEU to LEU as
UNH, and blending HEU to LEU as ~6. Currently,
the commercial fuel industry receives all LEU fuel
feed as ~6; however, since ~ crystals could rdso
be used as fuel feed, the UNH blending process is
considered reasonable for reactor fuel. The
environmental consequences of the two processes,
blend as UNH and biend as ~6, are presented in
Sections 4.3.1 md 4.3.2.

All of the surplus HEU including commercial (130 t),
off-spec (40 t), and noncommercial (30 t), could be
blendti with blendstock material to produce LEU for
disposd as waste. There are two blending processes
available for this purpose: blending as UNH and
blending as metal. For the reasons explained in
Section 2.2.2, UNH and metal are not acceptable
waste forms for disposal; therefore, LEU in UNH and
metal form would be converted to U30S prior to
being discarded as waste. The environmental
consequences of the two processes, blend as UNH
and blend as metal, are presented in Sections 4.3.3
and 4.3.4. The analyses in Section 4.3 describe
annual impacts.

The following four sections discuss the
environmental consequences of blending surplus
HEU to either 4-percent or 0.9-percent LEU at each
of the candidate sites. All four candidate sites have
the capability to blend surplus HEU to ~percent or
0.9-percent LEU as UNH. The two commercird sites
may add the capability to blend surplus HEU to

I

4-percent LEU as ~6 for commercial fuel. me Y-12
site has the capability to blend surplus HEU to
0.9-percent LEU as metal. UNH and meti blending
facilities at Y-12 and SRS and UNH blending
facilities at WS are currently not operating. ~6

I conversion and blending facilities do not currently

422

exist, but might be developed at B&W and ~S by
the addition of new processing equipment to existing
facilities.

The SRS site currentiy lacks the capability to solidi~
W material at enrichment levels higher than about
1 percent. (See Section 2.2.3.3.) Nonetheless, the
environmental impacts from the solidification
process have been included in this analysis for SRS
as for the other sites so a valid comparison can be
made among them. Development of a new UNH
solidification facility at SRS (or offsite locations)
might be proposed in the future by DOE, by a
commercial entity, or by another Federd agency to
whom off-spec LEU derived from surplus HEU
might be sold or transferred pursuant to the USEC
Privatization Act (Public Law 104-134,
Swtion 3112(e)(l)).

Except as noted in the prweeding paragraph, none of
the analyzed processes would necessitate
construction of new facilities, require land
disturbance, or affwt the W classification of any
of the candidate sites; consequently, no impacts to
land resources, geology and soils, or cultural
.esources are anticipated. Any future construction at
3&W or NFS would be a business decision, and is
not proposed by DOE or necessitated by this
proposed action or dtematives. No construction of a
solidification facility at SRS is proposed at this time.
[f any such construction at any of the sites were
?roposed, it could involve land disturbance and
associated impacts, such as minor air emissions.
4dditional NEPA review would be conducted as
lecessary for any such new construction, if it were
)roposed.

Text deleted.]

4.3.1 TEC~OLOGY m S~-SPE~mC
WACTS FOR BLEmMG mGHLY
E~CHn URA- TO4-PERcW
Low-Emcm U~ As
U~L NmTE ~~WTE

The process would involve dissolving both surplus
HEU and uranium blendstmk in nitric acid, yielding
UNH for further blending and conversion to UNH
crystals or to uranium oxide as U02 as described in
Section 2.2,2.1. This process could be performed at
any or ~1 of the four facilities.
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Assessment of impacts of blending HEU to ~percent
LEU as UNH are based on an annual throughput of
10 t of impure, unalloyed 50-percent assay HEU
metal to p~re 4-percerit assay-UNH crystals with
appropriate blendstock. The blendstmk feed materird
used in tils rdtemative is assumed to be pure U308 or
meti.

4*3.1.1 Site ~rastructure

k

,

I
I

I

Operation of facilities to blend HEU to 4-percent
LEU as UNH would potentially affect site
infrastructure, mainly electrical power, fuel, and
water/steam supply.

Site infrastructure requirements are discussed in
Section 2.2.2.1 and detailed in Table 4.3.1.1–1 for
each candidate site; however, the discussion of
impacts on site infrastructure is presented for dl the
sites collatively.

Due to the use of existing facilities and the estimated
UNH blending facility utifity requirements, there is
no anticipated need for modifications to onsite or
offsite road and rail amess or right-of-way corridors
for such services as electrical transmission lines,
natural gas and water supply pipelines, and
telecommunications. The additionrd annurd elutricd
service requirement represents a smrdl percentage
increase for the DOE sites (that is, less than 1 per=nt
of the Y-12 Plant and SRS’S annual consumption)
with only a few percent increase in peak demand, as
shown in Table 4.3.1.1-1. For commercial facilities,

I this increase is slightly higher, approximately
6 percent for B&Wand over 18 percent for NFS. The
increase in peak load is approximately 14 percent for
B&W and 57 percent for NFS. The capacity at both
the DOE and commercial sites is adequate to
accommodate the blending facility’s electrical
service requirements without implementing any
major modifications or constructing new
transmission or distribution facilities.

The fuel and water requirements to support the
blending facility represent relatively small fractions
of current annual usage or existing capability at Y-12
and SRS. Natural gas is available and in use at rdl
sites except for SRS where oil is the major fuel
source. Annual fuel oil consumption at ORR is
416,0001 (110,000 gal); none of this is used at the
Y-12 Plant. Cod-fired boilers are in use at both DOE

sites for the production of prwess steam, whereas the
commercial sites utilize either natural gas or oil
depending upon availabtiity and cost. The totrd fuel
requirements, in terms of totrd fiel energy equivrdent
for the UNH conversion and blending facility,
represent an increase of 0.6, 0.2, and 12 percent of
current fuel consumption at ORR, SRS, and B&W,
respectively. For NFS, the blending facility
represents an increase of 742 percent of current fiel

I

consumption because the facilities are less active
than norrnd; however, based on fiel consumption
data for building and process equipment (that is,
790,0001 [209,000 gal] of fuel oil), the fuel
requirements for the W blending facilities would
be about 36 percent of NFS’S installed capacity.
Anmud raw water requirements to support blending
facifity operations are insignificant compared with
current usage at ORR and SRS. For B&W and NFS,
this requirement represents an increase of about
9.7 percent and 33.3 percent of current usage,
res~tively. The available water capacity at each site
is adequate to satisfy the blending facility
requirements under this dtemative.

As a result of the extensive site infrastructure already
existing atY-12 and SRS, mirdrnrdeffects in terms of
the permntage increase in site infrastructure resource
usage would result from the operation of the UNH
conversion and blending facilities at either site. Site
infrastructure resource requirements are well within
the available capacity at both the Y–12 Plant and
SRS. For B&Wand NFS, the infrastructure resource
requirements of the blending facility represent a
more significant increase over current useage;
however, the existing infrastructure is capable of
accommodating the blending facility requirements
with no significant adverse site infrastmcture-related
environment effects &lng incurred.

4.3.1.2 M Qurdity and Noise

Operation of facilities to blend HEU to 4-percent
LEU as UNH would generate criteria and
toxicfiazardous pollutants. Concentrations of these
pollutants resulting from this alternative were
estimated for each site and are presented in Table
4.3.1.2-1. The discussion of impacts on air quality
and noise are presented for rdl the sites collectively.

Air QuWty. Air pollutant emissions assmiated with
the operation of the UNH blending facility consist of

1 423
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~ T&k 4.3.1.1-1. bnti Changes to Site Infias~ctire for Bhnding (10 tiyr) High~ Entihed Uranium to 4-Percent hw-Entihed Urantim as
& Uranyl Nitrate Hexahydrate

Access Eleetrid Fuel Water
P* Natud Water

Area Road Rafl Energy kd Di*VOfl cod (mtition Steam
Site ma) *) cm) m~yr) we) (m%~r) Wyr) (tiyr) ~yr) (k@r)

I ~ facitity o 0 0 4,000 2 17,000 56,800 363 19 1
I Y-12 basefine 328 42 11 420,500 62 66,000,000 0 2,940 7,530 99,000

Y-12 percentchange o 0 0 0.95 3.2 <o .la ~Ab 12 0.25 0.001
SRS baseline 80,130 230 103 659,W 130 0 28,400,000 21O,OOO 153,687 85,400

I SRS pementchange o 0 0 0.6 1.5 NAC o.3a 0.17 0.012 0.001
B&Wbasefine 212 <1 0.305 64,700 14.3 2,850,000 470,000 0 195 1,460
B&Wpercentchange o 0 0 6.2 14 0.6 71.5a NAd 9.7 0.07
WS basefine 25.5 3 0 21,800 3.5 12,900e 36,000e o 57 6,260
MS percentchange o 0 0 18.4 57.1 132 933a NAd 33.3 0.02

a Per@ntchangeincludesquired natud gas,oil, or cod energy~uivrdent.
b Na@ gas is the primaryfuel at Y-12, anddl of the blendingfatilityoil requirementshavebeen convertedto a natud gasenergyequivden~fueloil (0.96k@) is assumedto be

I 41,800B~*g or40,128 B~M and natud gas is assumedto be 35,315BNdm3 (that is, 56,8001of fiel oil=64~15 m3of natud gas).
c Nati gas is not availableat SRSand dl of the blendingfatifityprocessnati gas ~uirements wodd be suppliedvia tiquidpetroleumgas@~); these~uirements havebeen

convertedto a fueloil energyquivden~ the mti gas is assumedto be 35,315B~dm3, LM is assumedto be 24,800B~M, andfueloil is sssumti to b 40,128B~d (that
is, 17,000m3of natud g~24~O0 I of W-14,900 1of fiel oil).

d tird is notutiliti at B&W-_ or ~S, and d of the blendingfacititymd derivd energyrequirementswouldbe suppUedvia thefueloil energy~uivdenc the fiel oil ene~
wntent is assumedto be 40,128B~M, and for cordit is assumedtobe 30.9mi~on B~dt, (363 t of wd=279JO0 1of fueloil).

e VduS shownare basedon currentusagq typid annurdmnsumptionis estirnatti at approximately790,0001of fueloil.

I

Now.NA-ot apptimble maegawatt how, ~~gawatt elwtriq B~=Bntish theti unit
So-: OR- 1995ti Tables3.3.>2,3.4.>2,3.5.2-1, md 3.6.%1.
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criteria pollutants from the operation of boilers to
produce steam and toxichazardous pollutants such as
nitric acid used or generated in the blending process.
These pollutants are controlled using liquid
scrubbing prior to HEPA filtration to remove
chemicrd vapors and particulate.

The 24-hour concentration of sulfur dioxide (SO~ at
ORR is approximately 9 percent of the standard,
which is the highest percent of a standard for the
criteria pollutants at ORR. The UNH blendlng would
contribute 8 and 53 percent to the 24-hour
concentration of S02 and total suspended
particulate (TSP) at ORR, respectively. The
remaining criteria pollutant concentrations would be
less than 55 percent of the respective standard.

The 3-hour concentration of S02 at SRS is
approximately 63 percent of the standard, which is
the highest percent of a standard for criteria
pollutants at SRS. The UNH blending pro~ss would
contribute less than 1 percent to the 3-hour
concentration of S02 at SRS. The remaining criteria
pollutant concentrations would be less than
63 percent of the respective standard.

The annual concentration of nitrogen dioxide @O~
at B&W was calculated to be approximately
3,5 percent of the annual NAAQS for N02 N02 is
considered to be a primary emission at the site. The
UNH blending process would contribute less than
1 percent to the annual concentration of N02 at the
site. The addition of the blending emissions of N02
to those existing at B&W would increase the percent
of the annual NAAQS for N02 only slightly. Criteria
pollutant concentrations would be expected to remain
in compliance with the NAAQS and State-mandated

j standards.

The primary source of criteria pollutants at NFS is
from space heating, which is accomplished by
combustion of natural gas. The annual concentration
of N02 at NFS is approximately 0.6 percent of the
standard, which is the highest percent of a standard
for criteria pollutants at NFS. Monitoring performed

I at NFS by TDEC indicated that the facility is in
compliance with Federal and State regulations and
guidelines ~ NRC 1991a430). Operation of the
UNH blending facilities would add less than
0.1 percent to the annual concentration of N02,
which would not be expected to change the
compliance status of NFS.

Table 4.3.1.2-1 presents the estimated concentrations
of criteria pollu~ts from bIending HEU to ~percent
LEU as UNH. Table 4.3.1.2-2 presents the total
concentrations of no action criteria pollutants plus
blending HEU to ~percent LEU as UNH at each site.
During operation, impacts from the UNH blending
facilities with respect to the concentrations of criteria
and toxichazardous air pollutants are expected to be
within Federd and State regulations and guidelines
for each site.

Noise. Operation of the UNH blending facility in an
existing budding at each site would result in fitie or
no change in the contribution to noise levels at offsite
receptors. Existing buildings are located at a
sufficient distance from offsite noise sensitive
receptors that the contribution to offsite noise levels
wotid continue to be small.

Noise impacts associated with increased traffic on
access routes would be smd considering that any of
the four facilities would require a maximum of 125
employees during operation, many of whom would

I

be employees currently working at the site (OR
LMES 199fi20).

Potential measures to minimize noise impacts on
workers include providing workers in noisy
environments with appropriate hearing protection
devices that meet OSHA standards. As required,
noise levels would be measured in worker areas, and
a hearing protwtion program would be conducted.

4.3.1.3 Water Rwources

Environment impacts associated with the operation
of UNH conversion and blending facilities would
affect surface and groundwater resources. Water
resource requirements and discharges provided in
Section 2.2.2.1 were used to assess impacts to surface
water and groundwater. The discussion of impacts
are provided for each site separately.

Oak Rtige Reserv&n

Surface Water. Operation of UNH blending
facilities would require an additiond 19 tition ~yr
(5.0 MG~ of water, mostly for pr~ess operations
and steam generation and a lesser amount for potable
water. ~ls would be less tian 1percent of the Ctinch

] River’s average flow (132 m3/s [4,661 #/s]), and the

&25
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Tabh4.3.l.>1. Estiwted Concenti&.ons of Ctie&Pollutin&Bmed Upon Bktiing (lOtiyr)High~
Entihed Uranium to 4-Percent tiw-Entihed Uranium m UranylNitrate Hexahydrate

~ BlendingMternative Concentrationa
Most Stringent

Averaging Regulations or
Time Guidelines Y-12 SRS B&W ~S

I Pollutant (Pdm3) ~m3) (~~m3) (p~m3) (~~m3)
] Carbonmonoxide (CO) 0.07 5.22

I
had @b)

Nitrogen dioxide ~0~

Particulate matte~ @MIO)

Sultir dioxide(S02)

Mandated by Tennessee,South
Carolina, and Virginia

I

Toti suspendedparticulatesd
~sP)

GSSaUS fluorides (as ~

8 hours

1 hour

Crdendar
Quarter

Annual
Annual
24 hours
Annual
24 hours
3 hours

Annual
24 hours
1month
1 week
24 hours
12hours

lo,ooob
40,000b

~.5b

loob
5ob

150b
80b

365b
l,300b

60e
150e

0.8=
1.6e
2,9e
3.7e

11.5
53

c

1.33
0.03
0,37
2.46

29.3
161

6.74f
80.16

c
c

c

c

0.14
c

0.01
4.01
4,01

0.02
0.32
0.71

0.05
o.88f

c

c

c

c

C,f

16.96
c

0,1
0.02
0.16
0.27
1.82
9.41

0,02
0.16
c,f

c, f

c, f

c,f

c, f

0,6
0.77

c

0,02
4.01

0.02
0.04
0.27
0.64

<0.olf
0.02

c

c

c

c

c8 hours 250e c

a Modelresults.
I b Feded standard.

c No emissionsfromthisprocess.
d It is conservativelysssumd thatPMIOeonwntrationsareTSPconcentrations.
e Statestandardor Widefine.
f No Statestandard.
Note Ozone,asa criteriapolhrtsnt,is notdirmtlyemittedor monitorti bythecandidatesites.PollutantconcentrationsshownforY-12

inchrdeotherORRoperations.

ISourw 40 CFR50;ORLM~ 1995~ SC DHEC1992b;TN DEC 1994wTN DHE1991%VAANB 1993XVADEQ 1995~
WSRC1994e.
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T&le 4.3.1.>2. Estimated Totil Concentrations of Cn.teti PoUutantsfor No Action Plus Blending
(10 tiyr) High& Entihed Uranium to 4-Percent bw-Entihed Uranium as Uranyl Nitrate Hexahydrate

NoActionPlus Blending Concentration*

Most Stringent
Averaging Re@ations or

Time Guidelin= Y-12 SRS B&W Ms.

I Pollutant (p4m3) Wm3) @~m3) Wm3) Wm3)
Carbonmonoxide(CO) 8 hours lo,ooob 16.51 22 9.22 2.57

40,000b

1.Sb
64
0.05

171
O.m

5.7:
3

50.6
14.5

196
824

30.06
c

3.29
c

1 hour
Crdendar

Quarter
Annual
Annual
24 hours
Annual
24 hours
3 hours

had @b)

~Wb

5ob

lsob

80b

365b

l,300b

4.33
1.03
2.37
4.46

61.3
241

3.6
0.04
0.32
0.61
4.1

21.21

0.64
0.03
0.23
0.06
0.42
0.99

Nitrogen dioxideNOJ
Particulatematter@M1o)I

I
I

I
I
I
I

I

I

I

Sulfurdioxide(S02)

Mandated by Tenness~ South
Carolina, and Virginia
Toti suspendedparticulate

~sP)
Gaseousfluorides (as m

60d

150d
0.8d
~.6d

2.9d
3.7d

7.74e
82.16
0.2
0.3

<0.6
4.6

12.65 0.05 o.04e
47.88e 0.38 0.23
O.w c,e 0.02
0.39 c,e 4.06
1.04 c,e 0.06
1.99 c,e 0.1

e.99e c’e 0.11

Annual
24 hours

1 month

1 week

24 hours

12 hours

8 hours 250d 0.6

n Modelresults.
b Fderal standard.
c No emissionsfromno actionand thispromss.
d Statestandardor guidetine.
e No Statestand~d.
Pext deletd,]
Note Omne, as a criteriapollutant,is notdirudy emittednor monitord by the mdidate sit=. Pollutantconwntrstionsshownfor

Y-12 includeotherORRoperations.
Sourw 40 Cm 50;DOE1995i;NFDXnda; ORLM~ 1995&SCDHEC1992b;SRMS 1991%TNDEC1994wTNDHE1991w

VAANB 1993XVADEQ 1995~WSRC1994e.

potable water usage would be within ORR’S
treatment capacity.

The liquid effluents from involved operations and
sanitary wastewater discharges, would not contain
radionuclides or hazardous chemicals. The
wastewater generated from the operations would be
conveyed to the Y-12 Central Pollution Control
Facility or the Y-12 West End Treatment Facifity for
processing. The approximately 18.7 million Ilyr
(4.9 MGY) of additiond treated wastewater would be
discharged to East Fork Poplar Creek. Treated
sanitary and process wastewater discharges

I (18.7 million Vyr [4.9 MGY]) released to East Fork

Poplar Creek would not exceed 1 percent of the
1average flow (1.3 m3/s [45 ft3/s]) and therefore

should not result in any downstream flow effects.
Releases to the Clinch River would represent less
than 1 percent of the average flow. All discharges
would be monitored to comply with WDES permit
limits. The difference between the amount of water
being usd and the amount of water Ming discharged
can be attributed to drift and evaporation in the
cooling towers. Stormwater runoff from the main
plant area would be collected in detention ponds,
monitored, and, if acceptable, discharged to nearby
streams. Stormwater runoff from outside the main
plant area except from those facilities that require
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onsite management controls by regulations (for
example, sanitary treatment plants and landfills),
would be discharged to nearby streams.

The Y-1 2 Plant is currently involved with
remediation of East Fork Poplar Creek under
CERCLA because East Fork Poplar Creek was
contaminated by past releases from the Y–12 Plant.
Significant cleanup activities are required onsite and
offsite. Future NPDES permits would be obtained
after review of the current water qurdity and how it is
affected by discharges from Y-12. In addition,
discharges from the treatment plants are required to
meet dl permit timits; therefore, no impacts to water
quality are expmtd.

Domestic wastewater from the Y-12 Plan~ including
some sinks in process areas, is discharged to the
sanitary sewer for treatment under an industrial
user’s permit. This permit allows the Y–12 Plant to
discharge wastewater to be treated at the ORR
wastewater treatment facility through two main
sewage fines into the ORR sanitary sewer system in
accordance with effluents limitations, monitoring
requirements, and other conditions set forth in the
permit. Radiologicd and nonradiologicd parameters
are monitored for these sewer lines.

I UNH blending facilities lie outside the lW and 500-
year floodplains.

Groundwater. No groundwater would be used at
Y-12 given the plentiful surface water available;
therefore, no impacts on groundwater levels are
expected.

Groundwater quality would not be affected by the
operation of UNH blending fwifities. B~ause there
would be no direct diwharge of prmess wastewater
to ground or groundwater, and wastewater would be
treated at either the Y-12 Central Pollution Control
Facility or at the Y-12 West End Treatment Facility
before being released to surface waters, no impacts
on groundwater quality are expwted. Groundwater
contamination at ORR is the result of pr~tims that
have been discontinued. The Y-12 Plant has
implemented a comprehensive groundwater
monitoring plan to monitor groundwater flow,
quality, and content by sampling groundwater
monitoring wells across the facitity. Water quality of
the East Fork Poplar Creek would be protectd by the
extensive Y-12 efforts to protat water quality.
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Savannah River Site

Surface Water. Surface water required for the
operation of UNH blending facilities (19 million Uyr
[5 MGm) would be taken from the existing water
supply system, which obtains water from the
Savannah River and groundwater wells, These
surface water withdraws would represent less than
1 percent of the regulated minimum flow of the

I Savannah River (152 m3/s [5,368 ft3/s]), and would
not be exyted to affect downstream users. Use of
the Savannah River would not be affected by
consumptive use asswiated with the UNH blending
facilities. Operation of UNH blending facilities under
these conditions would not violate riparian rights
(Section 3.4.4).

The major sources of liquid effluents from involved
operations would be nonhazardous wastewater that
would not contain radionuclides and chemicals.

I FourmileBranch nearF- and H-Canyons is an area of
low instream flow and was determined by an SRS
study to be acceptable for sanitary water discharges
after treatment at the new Centralized Sanitary
Wastewater Treatment Facility. The 18.7 mi~ion Vyr

I (4.9 MGw would represent less than 1percent of the
minimum flow of Fotie Branch and-would not be
expated to adversely impact stream hydrology. N1
discharges would be required to comply with NPD~
permit limits. Storrnwater runoff from the facility
would be collected in detention ponds, monitored,
and, if clean, discharged to nearby streams.
Stormwater from outside the main plant area would
be discharged to nearby streams.

The UNH blending would be accommodated in
facilities located outside the 100-year floodplain of
Fourmile Branch or Upper Three Runs Creek.
Statewide information concerning 500-year
floodplains at SRS is not available. However, the
blending alternatives at SRS would not be likely to
affwt or be affected by the 500-year floodplain of
either the Fourmile Branch or Upper Three Runs
Creek because the F- and H-Canyons are located at
an elevation of approximately 32.6 m (107 ft) and
64 m (210 ft) above these streams and at distances
from these streams of 0.8 km (0.5 rni) and 1,5 km
(0.94 mi), respectively. The maximum flow that has
occurred on the Upper Three Runs Creek was in
1990, with a flow rate of about 58 m3/s (2,040 ft3/s).
At that time, the creek reached an elevation of almost
30 m (98 ft) above mean sea level (SR USGS
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1996*1). The elevation of the buildings in F- and H-
Canyons are located more than 62 m (203 ft) above
the highest flow elevation of the Upper Thr= Runs
Creek. The maximum flow that has wcurred on the
Fourmile Branch was in 1991 with a rate of
approximately 5 m3/s (186 ft3/s), and an elevation
about 6.1 m (199 ft) above mean sea level (SR USGS
1996a:l). Elevations of the buildings in F- and H-
&eas are approximately 31 m (101 ft) higher than
the maximum flow level than has wcured.

Groundwater. Suitable groundwater from the deep
aquifers at the site is abundant, and aquifer depletion
is not a problem. Pumping from the deep aquifer to
meet domestic, process. and other water uses has
continued as ne~ded since the early 1950s. This
usage has not adversely affected wa~r levels in the
deep aquifer.

Normal operation of UNH conversion and blending
facilities would not result in fiquid effluent discharges
to groundwateq thus, groundwater quality would not
be dir~tiy affated by wastewater discharges.

SRS would continue to notify the South Carolina
Water Resources Commission when groundwater

Ipumping exceds 379,000 Yday or 100,000 gtiday
(138 million Vyror 36.4 MGV.

Babcock & Wtiox

Surface Water. Water withdrawn from the James
River for the ~ blending operation (19 million
Yyr [5 MG~) is less than 1 permnt of the rninimd
flow rate of the river (12.7 m3/s [448 ft3/s]). The
design capacity for withdrawd by the B&W facility

Iis 1,193 milfion Uyr (315 MGV, and Wls addhiond
amount would be 1.7 per=nt of the design capacity.
To date, water withdrawn from the James River has
had no adverse impact on the James River flow rate.
The withdrawal rates associated with future
operations are expected to be similar to or less than
the historical flows; therefore, no adverse impacts to
river flow are expected.

The aqueous process waste and sanitary wastewater
is treated and then discharged to the James River
through permitted outfalls. The additional 18.7
million Vyr(4.9 MGV discharged to the river would

I
represent an approximate 29-percent increase in the
amount being treated (65 milfion Yyr [17 MGM) and
would represent less than 1 percent of the James

River filmum flow rate (12.7 m3/s [488 @/s]). The
dtierence in amounts betw=n water usage and water
discharge is attributed to drift and evaporation in the
coo~ig towers.

Degradation of surface water qutity is prevented by
enforcement of release limits and monitoring
programs mandated under the facility NPDES
permit. Examination of the NPDES montiy reports
indicates that TotrdDissolved Sotids (TDS) standards
were violated in three instances.

Thekitehas thepotentid forfiooding tithe James River
experiences very high flows. The more vulnerable
areas of the site are the wastewater treatment facility
and the ponds that are at lower site elevations.A large
flood for the site (10,000 m3/s [353,000 @/s]) would
cover the two equtition ponds and cotid remove the
sediment rnaterid and transport it downs-. Such a
flood would not be expected to inundate the applicable
~ blending fac%ty.

Groundwater. Potential groundwater impacts
include drawdown of the water table in the victilty of
facfity wells and degradation of groundwater quality
due to uncontrolled leakage from the subsurface
soils. B&W withdraws of groundwater in the area
of the James River are small in comparison to the
capacity of the we~s and groundwater system.

There are no discharges of wastewater that could
result in grotindwater contamination from proposed
operations except for those ponds that are used to
manage the flow rate of discharges into the James
River. The groundwater does have low levels of TCE
contamination from previous leaks that have been
identified and eliminated. All but two of the
underground tanks installed at the site have been
removed, so the potential for accidental
contamination of the groundwater is reduced.
Remdlation plans are being prepared for the cleanup
of the T~ plume. The operation of UNH blending
facilities is not expected to result directly in any
impacts to the lwd groundwater.

Nuckw Fuel Semties

Surface Water. Water required for the operation of
M blending facilities (19 million Vyr [5 MGY])
would be taken from the existing water supply
system which obtains pr-ss water from the city of
Erwin public utility system. The additional water
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required would represent about 33 percent of the
current usage (57 million Vyr [15 MG~) and would
not be ex~td to affmt other users.

Aqueous process waste is piped to the wastewater
treatment fwifity, treatd, and then discharged to the
Nolichucky River by a direct pipeline. The additiond
discharge (0.9 million l/yr [0.23 MGY]) would
represent an approximate 5-percent increase in the
current discharge (18.9 milfion Uyr [5 MG~). Toti
site discharges (19.8 million Vyr [5.2 MG~) to the
Nolichucky River would be 51 percent of the current
permitted capacity (38.6 million Uyr [10.2 MGY])
and less than 1 percent of the river’s average flow
(39 m3/s [1,380 ft3/s]). Sanitary wastewater
(17.8 million ~yr [4.7 MG~) would be discharged
to the city of Erwin treatment system. This will
increase current sanitary wastewater discharges
(38 million l/yr [10 MGY]) by approximately
47 percent. ToW site sanitary wastewater discharges
(55.8 million Uyr [14.7 MG~) would not exceed the
current permitted capacity (75.7 million l/yr
[20 MGY]). There are no plans for noncontact
cooling water to be discharged to Banner Spring
Branch. Discharge is required to meet all NPDES
permit limitations.

The site has the potential for being flooded if the
Nolichucky River experiences very high flows.
Elevations of the building floors are between 500 and
510 m (1,640 and 1,670 ft). The UNH blending
would be accommodated at facilities in the 300 Are%
located outside the 100- and 500-year floodplains.
Based on the Hood hsurance Rate Map and the flood
profiles, lW and 500-year floodplain elevations at
the NFS site are determined to be 499.5 m (1,639 ft)
and 500 m (1,640 ft) above mean sea level,
respwtively. Facilities in the 300 Area have building
floor elevations of approximately 500.5 m (1,642 R)
above mean sea level, which would be above the 100-
and 500-year floodplain elevations. The more
vuherable areas of the site include the HEU wove~
area, which contains the Highly Enriched Scrap
Building, Highly Enriched Scrap Expansion, and Di-
Process Storage facilities. The rechanneling of the
Nolichucky, associated with the highway
construction and rerouting of Martin Cr*k to enter
the Nolichucky farther downstream, has lowered the

I
previously exp~ted flood levels at the site. Warning
devices and systems are in place rdong the river to
warn the public and the plant of the chance of
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possible flooding. The NFS site has emergency plans
in place to contact the city of Jonesborough Water
Treatment Facflity as well as other lmd, State, and
national committees, and inform them when any
accidental releases from the plant have occurred.
During flooding or any accidental releases to the
surface water, the Jonesborough Water Treatment
Plant closes off the water intake valves so no
contamination to the public water supply occurs. h
addition, the intake valves are monitored routinely
for any water contamination problems. By having
floodwarning systems in place and emergency action
plans, the public water supply can remain well
protected from any potentird contamination.

Gromdwakr. No groundwater would be usd at NFS
given the plentiful city water available; therefore, no
irnpwta on groundwater levels are expected.

Groundwater quality would not be affected by the
operation of W blending facilities, kause the~
would be no direct discharges of prmess wastewater
to groundwater. Wastewater would be treated prior to
discharge to the Nolichucky River.

tirrentiy, groundwater contamination wcurs in the
Quarternary alluvium adjacent to NFS’S settling
ponds, beneath the buried holding tanks and beneath
the radioactive solid waste burkd ground. A pump-
md-treat restoration program is in place to clean up
the groundwater contamination. There is dso slightly
contaminated groundwater beneath the CSX
Transportation right-of-way. There are no known
local down-gradient wells in the Quarternary
alluvium. Banner Hill Spring has remained
uncontaminated from 25 years of norrnd operations
at the NFS facility.

4.3.1.4 Biotic R~ourcw

The operation of the UNH blending facilities at ORR,
SRS, B&W, or NFS is not expected to have
significant adverse impacts on biotic resources.
Operation of the blending process would be
accommodated within existing buildings. There
would be no loss of habitat; therefore, there would be
no impacts on wildlife. The increase of water intake
or discharge to site streams would be minimal (less
than 1 percent of stream flow rates), which would
cause no impacts to aquatic resources.
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Impacts to wetlands would not occur since these
resources are not located in the proposed area of
activities. No Federd- or State-listed threatened or
endangered species would be affa~.

4*3.1.5 SociNconomim

~is section describes the potential socioeconomic
effects resulting from operation of facilities for the
blending of ~U to ~per~nt LEU as W at ORR,
SRS, B&W, or NFS. Any upgrades/modifications
required at these facilities would be accompfishd by
the site’s existing workforce, and no new jobs would
be created; however, operation of the blending
facilities at any of these sites would require additiond
employees, creating some minor aonornic benefits to
the region.

are currentiy employed at these sites; however, to
assess the maximum potential impact of this
alternative, the analysis assumes that all of the
candidate sites would nd 125 additiond employees
to blend ~U to LEU as W. me projwt would dso
cr=te ind~at jobs within the MAs ranging from 245
at SRS to 319 at ORR @igure 4.3.1.%1).

Avdable labor in each of the regions is sufficient to
fill the new jobs creatti directiy by the project and
additional jobs created indirectly; therefore, it is
un~ely that there wotid be any in-migration to these
regions. Without any project-related in-migration,
there would be no additiond demands for housing
units, community services, or transportation. me
effects on housing and community services in the
ROIS would be the same as for the No Action
Mternative.

Operation of the M blending facifity would rquire
125 employees. Some workers neded for operation

Increase in Total Employment

400 1
350

300

250

200

150

100

50

0
ORR

1
SRS

I
B&W NFS ‘

Figure 4.3.1.5-1. Increase in TotilProject-Retid Empbyment (Duect and Indirect) atEach
Candtite Site Resutig From Blending 10 tiyr Highfy Enriched Uranium to 4Pement

hw-Entihed Uranium as Uranyl Nitrate Hemhydrate.
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4,3.1.6 Pubtic and Occupational Health

This section describes the radiological and hazardous
chemical releases and their associated impacts
resulting from either normal operation or potential
accidents for blending HEU to 4-percent LEU as
UNH at the candidate sites. Summaries of the
radiological impacts at each site to the public and to
workers associated with normal operation are
presented in Tables 4.3.1.6-1 and 4.3.1.6-2,
respwtively. Chemical impacts to these same groups
are presented in Table 4.3.1.6-3, and accident
impacts are presented in Table 4.3.1.= through
Table 4.3.l.&7. @urther supplementary information
is presented in Appendix E.)

Normal Operation

Radiological Impacts. Incremental radiological
impacts to the public resulting from norrnd operation
of UNH conversion and blending facilities at each of
the sites are presented in Table 4.3.1.6-1. The
impacts from total site operations, including the
UNH conversion and blending facilities, are also
given in the table. These impacts are provided to
demonstrate compliance with applicable regulations
governing total site operations. To put operational
doses into perspective, comparisons are made with
natural background radiation. As shown in Table
4.3.l.&l, the doses to the MEI of the public from
annual toti site operations are dl within radiological
limits and would range from 0.052 mrem at B&W to
2 mrem at ORR. The annual population doses (within
80 km [50 mi]) would range horn 0.51 person-rem at
B&W to 28.2 person-rem at ORR.

hcremental and total site doses to onsite workers
from normal operations are given in Table 4.3.1.62.
The annual incremental dose to involved workers at
the blending and conversion facility would be 90
mrem to the average worker and 11.3 person-rem to
the entire facility workforce (DOE 1993n:7; NRC

I

1995b; OR L~ 1995b).

[Text deleted.] All resulting doses are within
radiological limits and are well below levels of
natural background radiation.

Hazardous Chemical Impacts. Hazardous
chemical impacts to the public resulting from
blending HEU to 4-percent LEU as W at ORR,

632

SRS, B&W, and NFS are presented in Table
4.3. 1.6–3. The increment of potential adverse
noncancer health effects and cancer risks posed by
this action at the various sites are shown, followed by
the toti risk (that is, increment risk plus no action
contribution to risk) at each unique site.

The increment and toti site ~s for the public MEI
contributed by this dtemative at rdl sites are less than
1.0, showing that all hazardous chemicals are at
concentrations below EPWS Reference
Conmntrations. However, at SRS the toti ~ for the
worker is 1.16 higher than the level for no potentird
noncancer effects. This level is due to the no action
contribution at this site. The cancer risks to the MEI
at dl sites are low and not significantly different from
those to the nonexposd public. The cancer risks for
the worker are dso low except at SRS and B&W
where the total cancer risks are 1.94xl 04 and
3.94x10-5, respectively. [Text deleted.]

The incremental and total site HIs for the onsite
workers contributed by this rdtemative at rdl sites are
rdl less than 1, showing that rdl hazardous chemical
concentrations are below OSHA’Sregulatory health
limits @permissibleExposure hvels), except at SRS
where the total ~ is 1.16. The incremental cancer
risks for workers are all less than 1.0x106 (RA
1994a:477481). The toti site worker cancer risks at
SRS and B&W are above the level for potential
noncancer eff=ts. The cancer risks to the MEI at dl
sites, and the toti risk for onsite workers at Y-12 and
NFS should not exhibit differences from the general
public from the onset of operation. For details of
calculations used to derive ~s and cancer risks, refer

I to Appendix E.3.

Facility Accidents

A set of potential accidents has been postulated for
which there may be releases of radioactivity and
hazardous chemicrds that could impact involved and
noninvolved onsite workers and the offsite
population. A set of accident scenarios were selected
to represent bounding cases. In assessing the
bounding accident scenarios for the UNH blending
facilities, the following parameters were evaluated:
1) materird at risk; 2) energy sources (for example,
fires, explosions, earthquakes, and process
design-related events); 3) barriers to release; and 4)
protective features of the facility.
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T&k4.3.I.&l. Pete*-b@dImpwts to the PubltiResutigFrom Nod Oper&n ofBkndtiglO@rHighly E&heal Umtim to
4Percent hw-Entihed Urmtim m Uranyl N-e Hmdyd-

ORR SRS ~ B&W
Recephr hcrementi Toti Sitea hcrementi Toti Sika hcmmenti ToM Sika hcrementi Toti Sitia

.
~Y - htividd

@bfic)
- tim atmosphericrelease

pathwayb(mretiyr)
~se tim toti fiquidrelease

pathwayb(mredyr)
hse fromatmosphericand tiquid

releasepathwayscomblnedb
(mdyr)

Percentof nati background
Risk of fati cancerper yearof

operational
I Poptition Wlti 80 km

~se tim atmosphericrelease
pathwayse@rson-rcdyr)

tise fromtoti tiquidrel=
patiwayse@rson-redyr)

Wse froma~ospheric andfiquid
rele pathwayscomb;nede
@rson-redyr)

Percentof nati background
Numberof fatrdcanmrs per yearof

3.9X1O-2

o

3.9X1W2

1.3X1O-2
2.OX1O*

0.16

0

0.16

5.2x10-5
8.0x10-5

1.4

0.6

2

0.68
l.oxlo~

26.2

2

28.2

9.2X1O-3
1.4X1O-2

operation*

2.5x10-3

o

2.5x10-3

8.4x104
I.3X1O-9

0.16

0

0.16

7.5X1O-5
8.0x10-5

0.18

0.14

0.32

0.11
1.6x1U7

20.2

1.5

21.7

1.OX1O2
1.1X1O-2

1.9X1O-3

o

1.9X1O-3

5.8x104
9.5xlalo

1.7X102

o

1.7X1O-2

7.OX1O4
8.5x104

4.8x10-2

4.OX1O-3

5.2x102

1.6x10-2
2.6x10-8

0.44

0.07

0.51

2.1X104
2.6x104

0.14

0

0.14

4.1X1O-2
7.OX1O-*

1.2

0

1.2

2.8x104
6.0x104

0.17

9.0xlo~

0.17

5.OX1O-2
8.5x10-8

1.5

1.9X1O-3

1.5

3.5X104
7.5X104

a IncludesimpactsfromWsiteoperationsthatareexpectedtocontinueduringtheinterimofblendingP-S operations(refewnceenvironment).
b me applicableradiologi~fimitsforanindividti memberofthepubficfromtoti siteoperationsare10mretiyr fromtheairpathways,4mre~yr fromthedrinkingwaterpathway,

100mredyr fromM pathwayscombinedfor NE sites:ORRand SRSand 25 mretiyr fromd pathwayscombinedfor ~C sites B&Wand~. kcrementi radiologid doses
arc differentat eachsitebecauseof siwspecific characteristicssuchas meteorology,topography,distanceto site boundary,etc.

c Annti nati bsckwund radiationIeveh 1)OW the averageindividti receives295 mrern,the populationwithin 80 km ~ives 306,000person-~m,2) SRS:the average
individud -ives 298 mrern,the poptiation within80 km ~ives 213,000person-rem,3) B&Wtheaverageindividmdreceives329mrern,the populationwithin80kmreceives
244,000person-rem,4) W. the averageindividurd=ives 340 mrcrn,the popdation within80 km rcccivea429,000person-rem.

d Representativeof matcrid processedat the rate of 10~.

c hposed 10_ 834(58~ 16268)includestie ~uirement that tie contractorwhooperatesa NE sitenotifyNE if thepotentialannti poptiation doseexceeds100person-rem
tim W patiwayscombiied.

So- AppendixE
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Disposition of Surplus Highly
Enriched UraniumFinal EIS

T&k 4.3.l.&2. PotentiRadwb&dImpw& to Workers Resulting From Nod Ope&n of
Bknding 10 tiyr High& Entihed Uranium to 4Percent hw-Entihed Uranium as UranylN~e

Hetiydrate

R=ptir ORR SW B&W Ms
hvolvd WorMomea
Averageworker

Dose(mredyr)b 90
Riskof fati cancers 3.6x10-5

per yearof site operation
ToW

Dose@rson-retiyr) 11.3
Numkr of fati cancers 4.5X1O-3

per yearof siteoperation

Noninvolvd Workfowc
Averageworker

Dose (mretiyr)b 4

Risk of fati cancers 1.6x104
~r year of site o~ration

Totrd

I Dose @erson-retiyr) 68

I Numkr of fati canwrs 2.7x10-2
per yearof siteoperation

Toti Sik WorMomed

90
3.6x10”5

11.3
4.5X1O-3

18
7.2x104

216
8.6X1O-2

227
9.1X102

90
3.6x1US

11.3
4.5X103

10
4.OX1O4

16.7
6.7x103

28
1.1X102

90
3.6xlw5

11.3
4.5X103

50
200X1W5

16.3
6.5x1U3

28
1.1X102

I Dose @rson-retiyr) 79

I Curnulativenumbroffatrd cancersperyear 3.2x102
of site operation

a me in-plant(involved)workeris a workerassociati witi operationsof tie blendingandconversionfacilities,me estimated
numberof in-plantworkersis 125.

b me radiologicaltimitfor an individud workeris 5,000mretiyr (10Cm 20 and 10Cm 835).
c me nordnvolvti workeris a workeronsitebutnotassociatedwithoperationsoftie blendingandconversionfacilities,me

I estimati numberofnoninvolvedworkersis 16,875at0~ 12,000atSRS;1,675atB&W,and325at~S.
d me toti siteworkforceis tie summationoftie in-plantworkerimpactsmd tie noninvolvdworkerimpacts,me estimated

I

numberofworkersin tie toti siteworkforwis 17,000atOR, 12,1XatSRS;1,800atB&W,and450at~S.
Sour= BW1995bl;DOE1993nTMS 1995bZMC 1995hORL~ 1995hSRS1995a:13.
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~ T&h 4.3.I.G3. PotentiH~dous ~emtidImpm& to the Publti d WorkmResutigFrom the Bknding10 tiyr of High@ En&hed
Uraium to 4Pement bw-Entihed Urmium a UmylNti Hex&yti

Y-12 s= B&W ms
Receptir hcrementia ToM Sitib hcmmentia ToM Sitib hcmmen@a ToM Sikh hcmmen~a ToM si~b

M~y - htitid~
@bMc)

I Hti indexc 3.84x10A 3.99X1O-2 4.26x1U5 5.20x10-3 1.38x104 1.29X1O-5 2.O2X1O-3 9.75X1O-2
[ hcer riskd 1.21X1015 1.21X1O-15 1.35X1O-*6 1.31X1O-7 4.37X10-18 1.68X10-8 6.37x10-15 6.37x10-15

Onsiti Worker
~ H-d index’ 1.26x103 0.155 1.13X1O-3 1.16 4.68x104 4.54X103 6.42x10a . 8.21x1U3
[ @cer riskf 2.75x10-14 2.75x1U14 2.47x10-14 1.94xlo~ 1.O3X1O-14 3.94X1O-5 1.41X1O-14 1.41X1O-*4

* IncremenM~ntributiono~y fromsingleactivityat tie site.
b Toti~o actionemissionsplus activityincrement.
c H-index for MEI=sumof individu~ hamrd quotients(nonmcer adversehdth effects)for MEI.

I d Lifetimecancerrisk for MEI+emissionsconccnmtions)x (0.286[conveti concentrationsto doses])x (slopefactor).
c Hamrd indexfor worke~um of individud hamrd quotients(noncanceradversehdth effwts) for workers.

I f Lifetimemcer risk for worke=(emissions for &hour)x (0.286[convertsconcentrationsto doses])x (0.237[fmctionof yearexposd]) x (0.571 [fractionof fifetimeworking])x
(slopefactor).

I Sow ORLM= 1995b.
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Disposition of Surplus Highly
Enriched UraniumFinal EIS

T&le 4.3.1.-. Accident Consequences andRhkofMajorAcctients for Bhmding 10tiyrHigh~Enkhed
Uranium to 4Pement hw-Enriched Uranium as UranylNtie Hexahydrate ~ Y-12

Eatiquakehduced Evaluation Bask
AccidentD=cription Fflter Fire Cdtidity Eatiquake Scenatio

Accidentfrequency lo-3a lo~b lo~b
Qer year)

Consequence
I Notivolved Workers
I Dose @erson-rem) 11 38 320
I btent cancerfatiities per accident 4.2x103 1.5X1O-2 0.13
I Msk (cancerfatuities peryw) 4,2x104 l.sxlo~ 1.3X1W5

Maxkdly Exposed hdividud
] Dose (rem) 1.OX1O-2 5.1X1W2 0.31
I htent cancerfatrdityper accident 5.2x10% 2,6x105 1.6x104
[ Msk (cancerfatiity per year) 5.2x10”9 2.6x10g 1.6x108

Poptiation Withii 80 krn (1,040,000h 2010)
I Dose@e~on-rem) 1.5 3 44
I htent cmcer fatiities per =ident 7.7X104 1.5X103 2.2X1W2
1 Msk (cancerfatuities peryear) 7.7X1O”7 1.5X1O-7 2,2X104

8 Awidentannualfrequencyestimatedintherangeof 104to 10-2,103chosenforuseinwmparingdtemativti.
b Awidentannualfrequencyestimati intherangeof 10-5to 1V3,104chosenforuseinmmparingdtematives.me probabilityor

fr~uencyofacriti~ty indu~ bym earthqu~ewouldbe lower.
I Sourw Resultsshownare derivedfromaccidentandyse$ seeAppendixE.5.
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Environmental Consequences

T&h 4.3.1.65. Accident Consequences and Risk of MajorAccidents for Blending 10 tiyr
High~ Entihed Uranium to&Percent tiw-Entihed Uranium as Uranyl Nitrate Hexahydrtie

at Savannah River Stie

Hquakehduced Evdnation Bask
AccidentDmription Ftiter Fire Critidty Etiquake Sunario

Accidentfrequency ~0-3a ‘io4b- ~04b

I
I
I

I
I
I

I

@er year)

Consequenc&
NoninvolvedWorkers

Dose@erson-rem)
btent cancerfa~lties per accident
Rsk (cancerfatalitiesper year)

MaximrdlyExposedIndividual
Dose (rem)
btent cancerfatafityper accident
Wsk(cancerfatiity per year)

Popdation WIWn 80 km (710,000in 2010)
Dose@erson-rem)
htent cancerfatilties per accident

2.3
9.3xlo~
9.3X1O-’

6.6X1O-5

3.3X1O-8
3.3X1O-*1

0.37
1.8x10q

8.5
3.4X1O-3
3.4X1O-7

3.OX1O4
1.5X1O-7

1.5X1O-11

0.33

1.6x10A

70
2.8x10-2

2.8x10%

1.9X1O-3
9.6x10-7
9.6x10-11

11

5.3X1O-3I
I Msk (cancer fatalities per year) 1.8x10-7 1.6x108 5.3X1O-7

‘2,10-3chosenforuse jn comparingdtcrnatives.* Auident annualfrequencyestimatedin the rangeof 104 to 10

‘3 104 chosenfor use in comparingdternativw. me probabilityorb Accidentannualfrequencyestimatedin the rangeof 10-5to 10 ,
frequencyof a criticMItyinducedby an esrthqu~e wouldbe lower.

[ Sourti Resultsshownare derivedfromaccidentanrdyse~seeAppendixE.5.

I
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Disposition of Suplus High~
Enriched UraniumFinal EIS

T&k 4,3.I.U. Acctient Consequences andRisk of MajoPAcciden& for Bbnding 10 tiyr High@
Entihed UPaniumto 4Percent hw-Enfihed Uranium as UmnylNitrate HexahydPate

at B&cock& ~kOX

Earthquakehducd Evaluation Bask
AccidentDescription Fflter Fire Critidity

Accident~uency Earthquake Scenatio
lo-3a

@eryear) lo~b lo~b

Consequencwc
NoninvolvedWorkers

Dose Qerson-rem) 24 80 760btent cancer fatiities per ~ident 9,5X103 3.2x10-2 0,3Msk (cancer fatiities per year) 9.5xlo~ 3.2x10% 3.oxl&5MaximallyExposed hdividti
Dose (rem)

htent cancer fatiity per amident

Msk (cancer fatrdity per year)

Popdation Within 80 km (730,000 in 2010)

Dose Qerson-rem)

1.2X1O-2
5.9xlo~
5.9X109

0.9

5.6x10-2 0.36
2.8x10-5 1.8x104
2.8x109 1.8x108

A .Z &u
btent cancer fatrdities per accident 4.5X104 9.3xlo~ 1.3X102Rsk (cancer fatalities per year) 4.5X1O-7 9.3X108 1.3X104

a Accidentannualfquency estimatedin the rangeof 10Ato 10-2,10-3chosenforuse in ampruing dternstivw.
b Accidentannualfrequencyestimati in therangeof l~s to 1U3,10q chosenforuse in mmpsringalternatives.me probabilityor

fquency of a cntiti~ inducedby an earthquakewouldbe lower.

I
c Onsitemeteorologid dataquired forM~S is not available.~erefore, consequenwsshownare bssd on thenearest

meteorologydataset,RoanokeAirpoti me consequerr= mrrespondingtoonsitemeteorologywouldbe approximatelytwoto thm
timeslowertisn thecons~uena indicatedin this table.Furtherinformationis describedinAppendixE.5.1.3.

Sour~ Resultsshownare derivedfromaccidentsnrdyseqs= AppendixE.5.

,
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Environmental Consequences

T&k 4.3.1.67. Acctient Consequences and Risk of MajorAccidents for Bhnding 10 tiyr High~
Entihed Uranium to 4-Percent bw=Entihed Uranium as Uranyl Nitrate Heuhydrate

at Nuckar Fuel Senties

mauakehduti Evaluation Bask
AccidentDwcription Ftiter Fk tiritidty Etiquake SUnatio

Accident@uency ~03a ~04b ~04b

@er year)

tinsequencm
I Notivolved Workers
[ Dose@erson-rem) 1.6 8.7 67

[ btent cancerfatiities per accident 6.6X104 3.5X1O-3 2.7xlm2
I Wsk(cancerfatiities per year) 6.6X1O-7 3.5X1O-7 2.7x10%

MaximallyExposed Individud
I Dose(rem) 2.3x10-3 1.4X1O-2 7.8xl&2
I btent cancerfatiity per accident 1.2X104 6.9x104 3.9X105
1 Nsk (cancerfatiity per ym) 1.2X1O-9 6.9x10-lo 3.9X1W9.

I
I
I

I

Popdation Wtiin 80 km (1260,000 in 2010)
Dose@erson-rem) 1.3 2.2 38
Utent cancerfatrditieswr accident 6.4x104 1.1X1O-3 1.9X102-
Rsk (canmrfatilties peryear) 6.4x10-7 1.1X1O-’ 1.9xlo~

* Awidentannualfrequencyestimatedintherangeof104to 10-2,1W3chosenforuseincomparingdternstives.
‘3 104chosenforuseinwmparingrdtemativw.me probabilityorb Accidentannualfrquencyestima~ intherangeof 10-5to 10 ,

frequencyofacriticalityindu~ byanearthquakewouldbe lower.
Next deleted,]
Source:Resultsshownare derivedfromaccidentanrdyseqseeAppendixE.5.
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Enriched UraniumFinal EIS

The accident scenarios that were considered included
a tornado, straight winds, an aircraft crash, a truck
crash, nuclear criticrdity, process-related accidents,
and an evaluation basis earthquake. With the
exception of the filter fire (with continuous exhaust
flow), all of the accident scenarios that are considered
potentially bounding can be initiated by the
evaluation basis earthquake. Therefore, the
evaluation basis earthquake would result in the
highest atmospheric release of radioactivity and
hazardous chemicals. The evaluation basis
earthquake is assumed to initiate the nuclear
criticality and other release scenarios.

In a filter fire accident, it is assumed that a fire occurs
that releases all the uranium in the bag filters, traps,
and HEPA filters to the atmosphere in a matter of
minutes. The quantity of material assumed to be
released is 0.15 kg (0.33 lb) of HEU.

In an earthquake-induced criticality accident, it is
assumed that storage racks containing multiple
critical masses of uranium powder and uranyl nitrate
solution are damag~ directly by seismic shaking and
indirectly by falling debris. Safe spacing is lost and
moderators added in the form of water from the fire
system or organic solutions. This results in the
possible formation of one or more critical
assemblies. h an accidental critic~ity, his assumed

I that 1.0x1019 fissions would occur prior to reaching a
stable, subcritical condition and that all material
releases would occur within a 2-hour period

I (NRC 1979b:3.34-4). The amount of radioactive
. material released as fission products created by the

nuclear criticality would be 46,000 Ci of krypton
isotopes, 65,000 Ci of xenon isotopes, and 1,600 Ci
of iodine isotopes.

In the evaluation basis earthquake accident scenario,
it is assumed that the building collapses, resulting in
ruptured containers, piping, and tanks releasing
uranium solutions, water, toxic gases, flammable
gases, and toxic and reactive tiquids. This is assumed
to result in the release of 0.076 Ci of uranium
isotopes (67 percent of the activity is U-234).

The accidents that release radioactivity and their
consequences are shown in Tables 4.3.1.H through
4,3.1.67. The consequences shown in these tables
for B&W are based on meteorological data for
Roanoke Airport (which is located 93 km [61 mi]

.

west of B&W, in an area of more adverse stability),
since, unlike Y-12, SRS, and NFS, onsite
meteorologicrd dati required for MACCS were not
available (some meteorological parameters are not
monitored at B&W). Therefore, as discussed in
Appendix E, Section E.5.1.3, these consequences (as
shown in the table) are expected to be approximately
two to three times higher than anticipated at B&W
under onsite meteorological conditions.

The combined evaluation basis earthquake and
earthquake-induced criticality accident release
results in the highest consequences. The evaluation
basis earthquake is conservatively assumed to cause
both a criticality and a release of uranium material.
The evaluation basis earthquake and the criticality
are added together to show the range of consequences
and risks at the candidate sites. E the evaluation basis
earthquake were to occur, the estimated latent cancer
fatalities in the general population within 80 km
(50 mi) of each site would range from 5.5x10”3 at
SRS to 2.4x10-2atY–12. For the MEI, there would be
an increased likelihood of latent cancer fatality
ranging from 1.1x10-6at SRS to 2.1x10< at B&W.
Based on the spatial distribution of noninvolved
workers located on the site, the estimated number of
latent cancer fatalities in the worker population
ranges from 3.1x10-2 at SRS and NFS to 0.33 at
B&W. The accident risks, reflecting both the
probability of the accident occurring and the
consequences, are dso shown in the tables. For the
general population, MEI, and noninvolved worker
population, the fatal cancer risks range up to
2.4x10”6, 2.1x10 -8, and 3,3x10-5 per year,
respectively,

For SRS the accident analysis was performed for the
H-Area. If blending were to occur in the F-Area,
doses from an accidentrd release would be similar to
an accidentd release in the H-Area. The dose to the
MEI would be slightly larger due to the decreased
distance of 9,646 m (31,649 ft) from F-Area to the
site boundary. The dose to the offsite population
within 80 km (50 mi) would be slightly smaller due
to F-Area being further from the offsite population
than H-Area. The dose to noninvolved workers
would be smrdler due to the smaller workforce in the
F-Area. The dose to noninvolved workers in the
processing area is the dominant portion of the dose to
total site noninvolved workers. The dose to
noninvolved workers not in the processing area
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Iwould be a minimal effwt due to the distance to other
areas.

h addition to the potential impacts to noninvolved
workers, there are potential impacts to involved
workers, who are lwated in the facilities andyd in
this EIS. Potentird radiological consequences to the
involved worker range up to several thousand rem in
the case of a criticality. The combined
evaluation-basis earthquake and earthquake-induced
criticality would probably result in fati doses to the
involved worker. Furthermore, fatalities to the
involved workers would be expecti as a result of the
building collapse (from the earthquake) and the

I criticality (OR DOE 1994d:6-26, 6-27).

The bounding chemical release accident is a spill
from nitric acid (HN03) and sodium hydroxide
NaOw storage tanks caused by the evaluation basis

I

earthquake. The release point for these accidents is
the same as for radiological accidents. The seismic
event is assumed to compromise the structural
integrity of the curbing around the tank pita such that
the two chemicals mix; they would react with
sufficient heat generation to result in the airborne
release of 13,000 kg (28,700 lb) of unreacted HN03;
for sufficiently large exposures this could result in
irritation to the respiratory system, eyes, skin, and
pulmon~ edema. If this accident were to wcur, the
noninvolved worker could be exposed to
concentrations in excess of the ~LH level (100 ppm)
at Y-12 and B&W and in excess of the TLV-STEL
level (4 ppm) at NS and SRS. The MEI of the pubfic
could be exposed to concentrations in excess of the
~LH level at Y-12 and B&W (these levels dissipate
below the DLH level at 380 and 180 m [1,250 and

I590 ft] downwind, respectively), in excess of the
TLV-STELlevel at NFS (36 m [120 ft] downwind of
the DLH level), and at levels less than the TLV-~A
level (2 ppm) at SRS (see Section 4.1.9 for a
discussion of the significant of these levels).

The SRS hterim Management of Nuclear Materials
EIS (SRS IMNM EIS) also considers facility
accidents that are similar to those in this EIS (SR

I DOE 1995e:E-25). Some of the accident scenarios
involving HEU presented in the SRS WNM EIS
would have more severe consequences than the
accidents postulated in the HEUEIS. Table 4.3.1.68
presents a comparison between the two EISS for the
noninvolved worker, the maximally exposed
individud, and the population within 80 km (50 mi)

I

I

I

I

I

I

I

I

T&b 4.3.1.U. Comparison ofAccident Resub
BeWeen the High~ Entihed Uranium and the

Savannah River Site Interim Management of
NwkarMateriafs EnvironmentafImpmt

Statements

mum
Evaluation SRS_

Bask ~ Severe
A@dent E-quake Earthquake

D=tiption Seenatio Swtio

Accidentfrequency
@r y=)

Consequence
Nonbvolved Worker
btent canwr fatity per

aident

Risk
(w=r fatity per
year)

M-y -
htitid~

Latent canur fatiity per
wident

Risk
(canmrfatiity per
year)

Popdation Wlti 80 km
(71O,OOOh M1O)
Latentcanmr fatrdityper

~ident
Rsk

(cancerfatiities per

104

8.8X1O-5

8.8X109

9.6x10-7

9.6x10-11

5.3X1W3

5.3X1O-7

2.0X104

2.2X102

4.4X104

6.3x104

1.3X1O-7

3.7

7.3X104

So- SRDOE 1995q~le 4.3.l.ti.

for the accident scenario resulting in the highest
consequenus. The consequence differ in these two
documents mainly due to different meteorological
assumptions used in the accident analyses. The SRS
IMNM EIS assumes very conservative
meteorological conditions (extreme conditions that
are not likely to be exc~ed 99.5 percent of the time)
whereas the analyses in this EIS use average
meteorological conditions (that wi~ Wely wcur 50
percent o~the time). The SRS - MS described
the potential variabfity attributable to differences in
meteorological assumptions as fo~ows:

The modeling of the various accidents
postiati for the facfities asswiated with
the different alternatives assumed

—
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conservative (99.5 percentile)
meteorological conditions (for example,
direction ands@ of the pmvaitig wind).
Consemative meteorologic conditions are
those for which, for a given release, the
concentration of radionuclides (and the
restiting dose) at a fixed downwind lmation
W not be exded 99.5 pement of the time.
Usudy, this means a highly stable-lowwind
speed weather condition where the wind
provides only fimiti dilution of the material
released. Use of these meteorological
conditions result in consequences
appro-tely three to four times higher for
onsite workers and between 10 and 100
times higher for the offsite population than
those that would omur during average (50
percentile) meteorological conditions (SR
DOE 1995ti B7).

Therefore, SRS _ EIS gives generally higher
consequences due to the difference in material
present and the conservative meteorological
conditions assumed. In addition, SRS _ EIS

I used a site specific evaluation basis earthquake
frequency of 2X10-, whereas the HEU EIS used a
generic accident frequency range of 10-3 to 10-5
appropriate for dl four sites. Both the SRS _
EIS frequency of 2X10+ and the HEU EIS frequency
of 103 are within the accident frequency range. The
Y-12 EA evaluated an earthquake with a 5.0x104
frequency rdso within the frequency range for the
HEU EIS. These events (that is, earthquakes) are very
rare. [Text deleted.] For the HEU EIS, the latent
cancer fatalities following an evaluation basis
earthquake are 8.8x10-5, 9.6x10-7, and 5.3x10-3 for
the noninvolved worker, the MEI, and the population
within 80 km (50 mi), respectively. For the SRS
_ EIS, the latent canur fatiities for the same
earthquake are 2.2x10-2, 6.3x10-4, and 3.7. The
differences between consequences for the
noninvolved worker, the MEI, and the population
within 80 km (50 mi) are a factor of 250, 660, and
700, respectively. This difference between the two
EISS is mainly due to the assumptions employed for
meteorologicrd conditions and the source terms used
in the analyses. The two analyses differ because the
HEU EIS assumed a normal solution source term of
0.076 curies and the SRS Mm EIS assumed a
limiting solution source term of 1.17 curies which
includes material in the facility unrelated to the

blending activity. In addition to the differences
between the consequences, the differences between
the risks, which is the product of the consequence and
the probability, are an additiond factor of 2. These
additionrd differences are due to the larger earthquake
frequency that is assumed in the SRS _ EIS,
The ~U MS describes a s~trum of ucidents for a
specific material. For a wider range of accident
scenarios at SRS, the SRS ~~ EIS should be
consulted and the results evaluated in association
with those presented in this EIS.

4.3.1.7 Waste Management

Operation of facilities required to blend surplus HEU
to Apercent LEU as N would affect current waste
management activities at the candidate sites. There is
no smnt nuclear fuel, HLW,or TRU waste associated
with the proposed conversion and blending. However,
generation of low-level, mixed low-level, hazardous,
and nonhazardous wastes would increase. This
sation summarizes the potential impacts on waste
management activities at euh candidate site resulting
from blending HEU to ~permnt LEU as M.

As shown in Table 2.2.2.1-2, the blending process
would result in generation of additionrd amounts of
low-level, mixed low-level, hazardous, and
nonhazardous wastes. Table 4.3.1.7-1 provides the
estimated sitewide waste generation resulting from
the blending process. At each commercial facility
considered for the blending prwess, the generation of
wastes would be evaluated for ALARA principles.
Table 2.2.2.1–2 also provides the resultant waste
volume after treatment (effluent) using a reasonably
fores~able treatment scheme as ouflined in Figures
4.3.1 .7-1 to 4.3.l.7–3.Liquid LLW from
decontamination would go through a uranium
rwovery prwess first. The liquid effluent then would
go to a radioactive wastewater treatment facility. The
resultant sludge would be immobilized for disposd as
solid LLW and the treated effluent would be
discharged through a permittd outfrdl.

Solid LLW generated by the blending prmess would
consist of lab wastes, decontamination solids,
scrapped equipment, air sampling filters, HEPA
filters, and mismllaneous contaminated solids. Solids
generated from daontarnination pr~esses would go
through a uranium recovery process before being
packaged for disposd. Mother solid LLW would be

,- ..,.,., ,,,., ,, ,= -, ., ~-.,.;,.’..”’. ‘~,’t.. -, ,.,
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T&h 4.3.1.7-1. Estimatedhnti &nerated Waste Volumesfor Bhnding 10 tiyr High~ Entihed Uranium to &Percent bw-Entihed
Uranium as Uranyl Nitrate Hetiydrate

WWti No Action Blending hc~ NoAction Blending hc~ NoAction BIendmg hce NOAction Blentimg ~c~
titegoW (m~ (m3) @eKent) (m3) (m3) @ement) (m3) (m3) @ement) (m3) (m3) @eKent)
bw-hvel

I Uquid 2,576 2,598 <1 0 22 >100 50,005 50,027 <1 18,900 18,922 <1

I Sofid 8,030 8,106 <1 14,100 14,176 <1 620 696 12 3,000 3,076 3
Mined hw-hvel

I Liquid 84,210 84,256 <1 115 161 40 0 46 New <1 46 >100
Sofid 960 . 960 0 18 18 0 14 14 0 <1 <1 0

H-tiow
I Liquid 32,640 32,728 <1 Includd in 88 - 55,115 55,203 <1 <1 89 >100

so~d
[ Sotid 1,434 1,434 0 74 74 0 0 0 0 <1 <1 0

Nonhtiow
I Liquid 1,743,000 1,761,773 1 700,000 718,773 3 576,160 594,933 3 56,700 75,473 33
I Sofid 52,730 53,550 2 6,670 7,490 12 1,700 2,520 48 2,300 3,120 36

a 1993Genemtion.Wastesat ORRm managedby a centized wastemanagemento~anization and notby individti siw, tiemfo~, genemtionmtes mp~sent tie sumof activities
at K-25, ORNL,md Y-12.

I

b 1993Genemtion.Nofihous wastecatego~ is 1991Genemtion.
sow. BW 1995bl; BW NRC 1991%BW NRC 1995wNFS 1995bZ NRC 1991* OR LMW 1995@~Ies 3.3.l&l, 3.3.l&2, 3.3.l&3, and 3.4.l&l.

——— _.———— — _——_—.——— —-—. ——. — .— —
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Environmental Consequences

compacted and immobilized as appropriate to meet
the waste acceptance criteria of an onsite or offsite
LLW disposal facility. The solid LLW radiological
content would include U-232, U-234, U-235, U-236,

I and U-238. Liquid mixed LLW consisting of spent
solvents and lab waste would be incinerated, thus
eliminating the hazardous constituent. The resultant
ash would be immobilized and packaged for disposd
as solid LLW. The sump collection wastes from
general plant operations would be prwipitated and
filtered in a radioactive liquid waste treatment
facility. The resultant sludge would be immobilized
for disposal and the. treated effluent would be
discharged through a permitted outfall. Other solid
mixed LLW would consist of contaminated gloves
and wipes. After compaction, they would be
packaged for storage until a sufficient volume had
accumulated for treatment in an onsite or offsite
RCRA-permitted facility.

Liquid hazardous waste consisting of fiquid waste
treatment excess/flush water and chemical spillage
would be treated onsite by distillation, evaporation,
neutralization, and ammonia removal. The treated
effluent would be discharged through a permitted
outfall, Liquid nonhazardous waste such as sewage
wastewater would be treated and disposed of using
current site practices and facilities. Solid
nonhazardous waste would primarily consist of solid
sanitary waste, trash, waste paper, scrap metal, air
filters, personnel respirators, plastic bags, and gloves.
Nonrecyclable portions of this waste would be
disposed of in a permitied landfill per site practice.

Oak Rtige Reservation, Current waste generation
rates and treatment, storage, and disposd capacities
are presented for ORR in Tables 3.3.lkl through
3,3.1P3. These tables indicate that tiquid and sofid
LLW treatment facilities at ORR would not be
greatly impacted due to this action. The fiquid LLW
treatment facility at ORR has the capacity to treat the
increase in liquid LLW generated. Solid LLW
generated at ORR would be compacted, smelted, and
incinerated offsite and then stored onsite pending the
completion of a proposed LLW Class ~ facility that
is due to be operational in 2002. The amount of solid
LLW generated by blending 10 tiyr of HEU that
would eventually be transferred to the LLW disposd
facility would be 46 m3/yr (1,620 f?/yr). Assuming a
usage factor of 3,300 m3/ha (47,200 ft3/acre) as
developed in Section 4.1.10, this waste will require

0.014 htiyr (0.034 wredyr) in the new LLW Class U
facility. The small increase in liquid mixed LLW
could be handled by the onsite mixed LLW treatment
facility. Solid LLW generated as a result of
processing the entire potentially commercially
usable HEU (170 t) would be 782 m3 (27,600 ft3),
which would require 0.24 ha (0.59 acre) for disposd.
Adequate staging capacity also is available to
incorporate the amount of sotid mixed LLW from the
treatment of the liquid mixed LLW. The onsite
h=dous waste treatment facfity has the capacity to
~cornmodate the l-pement increase in the amount of
hazardous liquid waste produced by the blending
process. This action would increase liquid sanitary

I waste generation to approximately 1,762,000 m3/yr
(465 MG~. The onsite facilities have a capacity of

14,930,000 m3/yr (1,300 MGY), so the increase is
within the facility capacity. The increase in solid
sanitary waste would not greatiy reduce the design
life of the onsite landfill. The nonhazardous
recyclable solid wastes generated by this process
could be easily accommodated in the site’s current
recycling practices.

Savannah River Site. tirrent waste generation rates
and treatmen~ storage, and disposd capacities are
presented for SRS in Table 3.4.lkl. This table
indicates that liquid and solid LLW treatment
factities at SRS would not be greatiy impacted due to
this action. The amount of liquid LLW generated per
year by WISaction would be smd compared to the
amount of fiquid LLW generated yearly at the site,
and the onsite treatment facflity has the capaci to

Yaccommodate the increase. There would be 46 m /yr
(1,620 #/yr) of sotid LLW resulting from fiquid and
solid LLW treatment that would require staging
an~or disposd. Assuming a usage factor of 8,600
m3/ha (123,000 ft3/acre) as presented in Section
4.1.10, the increase in the amount of solid LLW
would require 0.005 htiyr (0.012 acres/yr) in the
onsite LLW dlsposrd facifity. Solid LLW generated as
a result of processing the entire potentially
commercially usable HEU (170 t) would be 782 m3
(27,600 @) which would require 0.09 ha (0.22 acre).
The onsite mixed LLW treatment facility has the
capacity to inco~orate the increase in the amount of
mixed LLW generated by the blending process. The
storage capacity for mixed LLW at SRS is much
greater than the yearly waste generation rate and
would likely be able to handle this increase.
Currently, the site incorporates liquid hazardous

... ~ .,
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waste into the solid hazardous waste treatment
system. There exists at SRS the capacity to treat

12,000 m3/yr (528,000 gal/yr) of liquid hazardous
waste; therefore, the increase would not burden
existing systems. A 3-percent increase in the amount
of fiquid nonhazardous waste would result at SRS if
this action were implemented. This increase would
not burden onsite facilities. The increase in solid
sanitary waste would not greatly reduce the design
life of the onsite landfill. The nonhazardous
recyclable solid wastes generated by this process
could be easily accommodated in the site’s current
recycling practiws.

,,

Babcock & Wtiox, The B&W site has facilities for
treating liquid LLW, hmardous waste, and sanitary
waste, The amount of liquid LLW generated per year
by this ation is small compared with the amount of
liquid LLW generated yearly at the site. The onsite
treatment facility for liquid LLW at B&W has a
capacity to treat approximately 89,800 m3/yr

I
(23.7 MGY); therefore, B&W would be able to
handle the 22 m3/yr (5,810 gWyr) increase in liquid
LLW generated (BW NRC 1991a: 13). When this
process is complete, the amount of solid LLW
r uiring stagin and eventual disposd would be 46
? 5m /yr (1,620 ft /yr). This waste would be hauled

offsite to a disposd facility. Assuming a usage factor
of 20,000 m3fia (286,000 ft3/acre) as developed in
Section 4.1.10, this waste would require 0.002 hdyr
(0.005 acres/yr) in a disposal facility. Solid LLW
generated as a result of processing the entire
potenthdl commercially usable ~U (170 t) would

Kbe 782 m (27,600 f?) which would require 0.039 ha
(0.097 acre). The small amount of liquid mixed LLW
generated would require some form of treatment.

I[Text deleted.] This waste can be treated in the
existing LLW treatment facility at B&W. Currently,
onsite treatment facilities process approximately

155,115 m3 (14.6 million gal) of liquid hazardous

waste. The increase in liquid hazardous waste
generation of 88 m3 (23,200 gd) should not burden
this treatment system. The amount of liquid
nonhazardous waste resulting from the blending

I

process would increase by 3 percent over current
operations. This could be accomplished in existing
facilities that have a capacity of 2.5 times the
combined r~uirement. B&W has current recycling
practices that could accommodate the increased
amount of recyclable nonhazardous waste resulting
from this action.

Nuclear Fuel Sewties. The NS site has facilities
for treating LLW, hazardous waste, and sanitary
waste, The amount of tiquid LLW generated per year
by this action is small and the onsite treatment
fwtiity would Wely have the ca acity to handle an

fincrease of approximately 22 m /yr (5,810 gWyr),
This action wfll add 46 m3 (1,620 ~) of solid LLW
requiring staging and eventual disposd. This waste
would be shipped offsite to a disposd factity. With a
usage factor of 20,000 m3fia (286,000 ft3/acre) as
presented in Section 4.1.10, this waste would require
0,002 htiyr (0.005 acres/yr) in a disposal facility,
Solid LLW generated as a result of processing the
entire potenthdly commemidly usable ~U (170 t)
would be 782 m3 (27,600 ~), which would require
0.039 ha (0.097 acre). The small amount of liquid
mixed LLW generated by this prmess would require
some form of treatment. The liquid LLW treatment
system could handle the increase in mixed LLW,

I next dele~d.1me mount of liquid nonhazardous
waste resulting from the blending process would
increase from current operations, It would be
discharged to the pubfic treatment works with the rest
of the nonhazardous liquid waste. ~S has current
recycling practices that could accommodate the
increased amount of recyclable nonhdous waste
resulting from this action,

.
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4,3,2 TEC~OLOGY ~ S-SPEC~C
MAm FORBLE~~G ~G~Y
E~C~D URAm TO&PERC~
Low-E~c~D U~ M
u~ HEnFLUO~E

The process analyzed in this section involves
converting surplus HEU to ~6 and blendlng it in the
gaseous form with natural or low-enriched ~6 to
obtain the desired enrichment level. Them are no DOE
or commercial fwifities in the United States that have
the captilfity to convert HEU to UF6 However,for the
reasons explained in Section 2.2.1, B&Wand NFS are
usd as representative sites for this dtemative.

Asessment of impxts of blending HEU to ~pemnt
LEU as ~6 are basal on an annual throughput of 10 t
of impure alloyed 50-percent assay HEU metal to
4-percent assay UF6 with LEU blendstock. The
blendstock feed material used in this dtemative is
assured to be pure UF~

4,3.2.1 Site ~frastructure

Operation of facilities to blend HEU to ~pereent LEU
as ~6 would potentially affect site infrastructure,
mainly elwtricrd power, fuel, and water/steam supply.
Site infrastructure requirements are discussed in
Swtion 2.2.2,3 and detaild in Table4.3.2.l-l for=ch
site; however, the discussion of impacts on site
infras~cture is presented for dl the sites coflwtively.

Due to the use of existing facilities, and the estimated
utiflty ~uirementi for the ~6 blending factity, there
is no anticipated need for modifications to onsite or
offsite road and rail access or right-of-way access
corridors for such services as elutricd transmission
lines, natural gas and water supply pipelines, and
telwommunimtions.

Mnud elwtricd service requirements would result in
approximately a 38-percent increase over the current
annurd usage at B&W and a 115-percent incme in
annual consumption for NFS ~Is increase at NFS is
due to its current unoperational state.) Peak load is
estimated to increase by approximately 14 and
57 pereent at B&W and NFS, res~tively. Even with
tils increase, the capacity at both commercial fwifity
sites would still be adequate to accommodate the
blending facility’s electrical service requirements
without implementing any major modifications or

_.—

constructing new transmission or distribution
fmtitieso

Due to a decrease in processing requirements, the
factities at NFS are less wtive than nod; therefore,
increases in reso- requirements from the blending
fac~lty are orders of magnitude higher than current
annual consumptive fuel use. Natural gas is the
primary fiel in use at B&W with a si@cmt tition
U* in S- boflers to satisfy energy requirements of
current operations. SWarly, NFS uses nati gas in
botiers for butiding md press heat production. Fuel
ofi is used at both sites when n- gas is unavtiable
or ~~onoficd. me fiel ~ukments for tie ~6
conversion and blending fwfity represent an increase
over current usage of 16.6 pemnt at B&W. For NFS,
the blending facility represents an increase of
1,075 peunt of current fuel consumption; however,
basal on fiel consumption data for NFS btiding and
prwess equipment (790,0001 [209,000 gd] of fuel
oti), the fiel requirement for the ~6 blending fwtity
wodd be about 65 peunt of NFS’s ins~ed capmity.
The annual raw water requirements for operation of
the blending facility would result in about a 10.3
perwnt inc- in -nt usage at B&W and a 35.1
pemnt incme at NFS. The avtiable water capacity
at each site is adequate to satisfy the blending faefity
~uirements under this dtemative.

The infrastructure resources at B&W and NFS are
capable of accommodating the blending facility
~kments without incurring any significantadverse
environmental effects. No major modification or
upgrade to these resources is expected due to
development operation, and decommissioning of the
~6 blending facfity at either site.

4.33.2 Air Qutity md Noise

Operation of facfities to blend HEU to ~perwnt LEU
as ~6 would generate criteria and toxichazardous
pollutants that could potentidy exceed Federd and
State ambient air quality standards or guidelines.
Concentrations of these po~utants restiting from this
alternative were estimated for each site and are
presented in Table 4.3.2.2-1.

Air Qudty. M pollutant emissions asswiated with
the operation of the ~6 blending faeifity consist of
criteria pollutants from the operation of boilers to
produw steam and toxichazardous po~utants used or
generated in the blending prwess such as nitric acid.

U9
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T&le 4.3.2.1-1. Ctinges h Stie Infmtructure for Bhnding 10 tiyr High~ Entihed Umnium to 4-Percent hw-Entihed Umnium
w Umnium HewJuoride

Access Elwtid fiel Watir
P*

Road . Energy Natid Gas
Site

DleseVOti
(h) ;:)

cod
Wwyr)

Watir
mhw:).

Sti
(m31yr) wyr) (tiyr) (mtilion Uyr) @mr)

~6 facility o 0 25,000 2 21,200 56,800 545 20 1
B&Wbaseline cl 0.305 64,700 14.3 2,850,000 470,000 0 195 1,460
B&WWmentchange o 0 38.6 14 0.7 lola NAb 10.3
MS baseline 3 0

0.07
21,800 3.5 12,900C 36,000C o 57 6,260

~S pementchange o 0 115 57.1 165 1322a NAb 35.1 0.02
8 Pereentchangeincludesquired cod ene~ quivrden~
b Cod is notutili~ at B&WNN~ or NFSmd al of tie blendingfacilitycordderivedener~ quiremenfi wouldbe suppfiedvia the fueloil energyquivrden~ the fiel oil ene~

contentis assumedto be 40,1~ B~M andfor cod it is assured to be 30.9 milfionB~dt (that is, 545 t of cod419,185 1of fiel oil).
c Vduw shownare b- on currentusagq typid annualeensumptionis estimati at approximately790,~ 1of fueloil, quivdent.
Nok NAaot applicable MWh=megawatthow, MW-megawatt eleetriq B~=Bntish thernuduni~
Sour- BW 1995bl; NF NRC 1991~ NFS 1995b2; ORLM~ 1995a.
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Tdle 4.3.2.>1. Estimated Concentr@ns of Criteria PoUutants Based Upon Bknding 10 tiyrHighfy
En&hed Uranium to 4-Percent hw-En&hed Urantim as Umnium Hmafiuoti

Most Stringent ~6 B1entigMternative

I Averaging Re@ationa or Conwntration*

Time GuideHnes B&W

I Pollutant Wm$ Wm3) U7:3)

tibon monotide (CO) 8 hours lo,ooob 5.43 0.62

1 hour 40,000b 17.63 0.80

had @b) Calendar Quarter ~.5b c c

Nitrogen dioxide @OJ Annual ~Mb 0.14 0.03

particulatematte~ @M1o) Annual 5ob 0.03 4.01
24 hours lsob 0.19 0.03

Sulfir dioxide (SO~ Annual 80b 0.4 0.05

24 hours 365b 2.74 0.4

3 hours l,300b 14.11 0.96

Mandated by Tennwsee ~
and Virginia

I Toti suspendedpardculatesd~SP) Annual 60’ 0.03 < O.olf
24 hours 150e 0.19 0.03

Gaseousfluorides(asm 1month 1.2e tracef’g traceg
1week 1.6e tracef’g tra&

24 hours 2.9e tracef’g trac&
12hours 3.? ~f. g trac$
8 hours 250e ~a~f~g trac&

a Modelresults.

I b Fderal standardis tie mostrestrictivestandard.

c No emissionsfromWISprocess.
d It is conservativelyassumedtiat PMIOanmntradons areTSPmnmntrstiom.
e Statestandardor guidetine.
f No Statestandard.
g Hydrofluorinationis anticipatedto be a closedsystemwiti smbber filterexhaustsystem.Therefore,emissionof gaseous

fluoridesis intimatedto be a tram smounL
Now Omne, as a criteriapollutanLis notdi=fly emi@ or monitoredby tie esndidstesites.

I SOUfCe 40 CFR5Q ORLM~ 1995w~ DW 1994aTND~ 1991&VA~ 1993z VADm 1995b.

These pollutants are controlld using fiquid scrubbing
prior to ~PA filtration to remove chemical vapors
and particulate.

The annual concentration of N02 at B&W was
calculated to be approximately 3.5 percent of the
annurd NAAQS for N02 N02 is considered to be a
primary emission at the site. The UF6blendmg fwfity
would contibute less than 1 percent to the annual
concentration of N02 at B&W. Criteria pollutant
concentrations would be expected to remain in
compliance with the NAAQS and State-mandated
standards.

The primary source of criteria po~utants at NFS is
from space heating, which is accomplished by
combustion of nati gas. The annual con~ntration
of N02 at ~S is approximately 0.6 percent of the
stanw which is the highest pereent of a stanW for
criteria pollutants at NFS. Monitoring performed at
NFS by TDEC indicated that the facility is in
compliance with Feded and State regulations and
guide~ies w NRC 1991a430). Operation of the
~6 blending faefity would add lws than 0.1 pemnt
of the annual eon~ntration of N02, which would not
be expeeted to change the comphmee status of NFS.

Table 4.3.2.Z1 presents the estimated concentrations
of criteria pollutants from blending ~U to ~pereent

+51
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LEU as UF6. Table 4.3.2.2–2 presents the total
concentrations of no action criteria pollutants plus
blending at each site, During operation, impacts from
the UF6 blending facility with respect to the
concentrations of criteria and toxichazardous air
po~utanta are ex~ted to be within FedeA md S@te
regulations and guide~ies for mh site.

Noise. Operation of the ~6 blending facflity in an
existing bufiding at emh site would restit in fitie or no
change in the contribution to noise levels at offsite
receptors. Existing buildings are located at a sufficient
distanm from offsite noise sensitive raeptora that the

contribution to offsite noise levels would continue to
be small.

Noise impacts associated with increased traffic on
wess routes would be SW considering that either of
the two facilities would require a maximum of 126
employees during operation (OR L~ 1995a:M),
many of whom would be employees currentiy working
at the site.

Potential measures to minimize noise impacts on
workers include providing workers in noisy
environments with appropriate hearing protection
devices that meet OS~ s~dards. As ~~ired, noise

Tabk 4,3.2,>2. Estimated Totil Concentrations of Criteti Pollutants for No Action Plus Blending 10 flyr
High~ Entihed Uranium to 4-Percent hw-Entihed Uranium as Uranium Hexafluoride

Most Sttigent NoAction Plus Blending
Averaghg Regulations or ‘ Concentration*

Time Gtidelh~ B&W
Pollu@nt Wm3) (p~m3) @T:3)

Carbonmonoxide(CO) 8 hours lo,ooob 9.43 2,59

Uad @b)
Nihogendioxide@02)
Particulatematte+ @MIO)

Sulfir dioxide(SOJ

Mandated by Tenn~ee
and Virginia
Toti suspendedparticulatesdflSP)

Gaseousfluorides (as ~)

1hour
Calendar Quarter

Annual

Annual

24 hours

Annual

24 hours

3 hours

Annual

24 hours

1 month

1 week

% hours

12 hours

40,000b

1.5b
~Wb

5ob

150b
gob

365b ‘

l,300b

6oe
lsoe

lo2e
1.6e
2.9e
3.7e

30.73
c

3.64

0.05

0.35

0.74

5.02

25.91

0.06
0.41

tracef’g
~cef) g

tracef’g
~cef* g

3,32 .
c

0,65

0,03

0.24

0.07

0,55

1.31

o.04f
0.24

0.02
<0,06

0.06
0.l

8 hours 250e tracef~g 0.11

a Modelmults,
b Fderrd swdard,
c No emissionsfromno actionor thisprwss,
d It is conservativelyassumti tiat PMIOmneentrationsareTSPconwntrations.

e Statestandardor guideline,
f No Statestandard.
8 Hydmfluonnationis anticipate to be a closedsystemwithscrubberfilterexhaustsystem,Therefore,emissionof gaseous

fluoridesis estimatd to be a tie amount.
Uext deleted,]

NOWOzone,as a criteriapollutant,is notemittednor monitord by the.candidatesiw.
Souru M CFRS@NF D~ ndwORLMU 1995wTN DX 199ti, ~ D~ 1991wVA- 1993XVAD~ 1995b,
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Environmental Consequences

levels would be measured in worker areas, and a
hearing protition program would be implemented.

4,3,2,3 Water Resourcw

Environment impacts associated with the operation
of ~6 blending facilities would affect surface and
groundwater resour~s. Water resource requirements
and discharges provided in Section 2.2,2.3 were usd
in assessing impacts to surfacewater and groundwater.
The discussion of impacts is provided for ewh site
separately.

B&cock & Wiox

Surface Water. Water withdrawn from the James
Wver for the ~6 blending operation (20 miflion ~yr

I [5.3 MGm) would represent less than 1 pemnt of the
tilmd flow rate of the river (12.7 m3/s [448 &/s])

I

and approximately 1.7 per=nt of the design ~puity
of B&W (1,193 million Uyr [315 MGY]). To date,
water withdrawn from the James River has had no
adverse impacts on the river’s flow rate. The
withdrawd rates assmiated with fiture oprations are
expected to be similar to or less than the historical
withdrawals; therefore, minimal flow impacts are
expmted.

The aqueous process waste and sanitary wastewater is
treated and then dischargd to the James River through
permitted outfdls, The additiond 19.1 tifion l/yr (5
MGY) discharged to the river would represent an
approximate 29-per&nt increase in the amount being
treated, 65 million Uyr (17 MGY), and less than
1 ment of the James River minimum flow rate (12.7

rm /s [448 @/s]). The difference in amounts between
water usage and water discharge is attributed to drift
and evaporation in the coofing towers.

Degradation of surfs= water quality is prevented by
enforcement of release limits and monitoring
programs mandated under the facifity NPDES permit.
Examination of the NPD~ monthly reports indimted
that TDS standards were violated in three instanws.

The site has the potential for flooding if the James
River experiences very high flows. The more
vulnerable areas of the site are the wastewater
treatment facitity and the ponds that are at lower site
elevations, A large flood for the site (10,000 m3/s
[353,000 ft3/s]) would cover the two equalization
ponds and could remove the sediment material and

I
transport it downstream. Such a flood would not be
expected to inundate the applicable ~6 blending
facfity.

Groundwater. Potential groundwater impacts include
drawdown of the water table in the vicinity of facifity
we~s and degradation of groundwater quality due to
uncontrofld leakage from the subsurface sofis. B&W
withdraws of groundwater in the area of the James
River are SW in comparison to the capacity of the
we~s and groundwater system.

There are no discharges of wastewaterthat could result
in groundwater contamination from proposed
operations, except for those ponds that are used to
manage the flow rate of discharges into the James
River. The groundwater does have low levels of ~
contamination from previous leaks that have been
identified and eliminated. All but two of the
underground tanks installed at the site have been
removed; therefore, the potential for accidental
contamination of the groundwater is reduced.
Remediation plans m being prepared for the cleanup

I of the TCE plume. The operation of ~6 blending
facfities is not expected to result in any dwt impacts
to the lwd groundwater.

Nuchar Fuel Servkes

Surface Water. Water required for the operation of
j ~6 blending facilities (2Odlion Uyr [5.3 MGY])

would be taken fim the existing water supply system
which obtains pr~ess water from the city of Erwin
public utility system. The additiond water required
would represent about 35.1 percent of the current
usage (57 miltion Vyr [15 MGW) and would not be
expecti to affwt other users.

The aqueous p-ss waste is piped to the wastewater
treatment facfity, treated, and then discharged to the
Nolichucky River by a direct pipebe. The additiomd

I discharge (1.3 million l/yr [0.34 MGY]) wouId
- represent an approximate 7-percent increase in the

current average daily discharge (18.9 million Uyr
[5 MG~) or less than 1 percent of the average flow
(39 m3/s [1,380 ft3/s]). The sanitary wastewater
(17.8 miltion Uyr [4.7 MGM) would be discharged to
the city of Erwin wastewater treatment fmility. This
wiUinc- cumnt sanitary wastewaterdischarge (38
mi~lon Vyr [10 MGM) by approximately 47 pement.
To@ site sani~ wastewater discharges (55.8 mifiion
Uyr [14.7 MGY]) would not exceed the current
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I pe~itted capacity (75.7 million ~Yr [20 MGY]).
There are no plans to discharge noncontact cooling
water to Banner Spring Branch. Discharges are
requti to meet dl ~D~ petit fimitations.

The site has the potential for being flooded if the
Nolichucky River experiences very high flow.
Elevations of the building floors m between 500 and
510 m (1,640 and 1,670 ft). The UF6 conversion and
blending facility would not be ac~ommodated at
fwifities in the 300 Area, Imated inside the 100-or
500-year floodplain. [Text deleted.] Based on the
~ood hsuranw Rate Map and the flood profiles, lW
md 5Wyear floodplain elevations at the NFS site are
ietermind to be 499.5 m (1,639 ft) and 500 m (1,640
k) above mean sea level, respectively.Facilities in the
300 Area have building floor elevations of
approximately 500.5 (1,642 ft) above mean sea level,
which would be above the 100- and 500-year flood
elevations. Warning devices and systems are in plwe
along the river to warn the pubfic and the plant of tie
chance of possible flooding. The NFS site has
emergency plans in place to contact the city of
Jonesborough Water Treatment Facility as well as
DtherIwd, State, and national committees, and inform
hem when any accidenti releases from the plant have
~ccumed.During flooding or because of accidentd
:eleasesto the surface water, the Jonesborough Water
fieatment Plant closes off the water intake valves, so
10contamination to the public water supply owurs.
fie rechanneling of the Nolichucb associated with

the highway construction and the re~outingof Martin
Creek to enter the Nolichucky farther downstream
have lowered the previously ex~ted flood levels at
the site.

Groundwatir. No groundwater would be used at NFS
given the plentiful city water avdable. Therefore, no
impacts to groundwater levels are ex~ti.

Groundwater quality would not be affected by the
I operation of UF6 blending facilities, because there

would be no direct discharges of prmess wastewater to
groundwater. Wastewater would be treated prior to
discharge to the Nolichucky River. -

Currently, groundwater contamination wcurs in the
Quarternaryalluvium adjacent to the NFS’S settling
ponds beneath the buried holding tanks and beneath
the radiomtive solid waste burial ground. A pump and
treat restoration program is in place to clean up
groundwater contamination. There is also slightly

+54

contaminated groundwater beneath the CSX
Transportation right-of-way.There are no known Imd
down-gradient wells in the Quatemary alluvium,
Banner Hill Spring has remained uncontaminated
from 25 years of nod operations at the NFS factiity,

4.3,2,4 Biotic Resources

I The operation of the UF6 blending factiities at B&W
or NFS is not expected to have significant adverse
impacts on biotic resources. Operations would be
amomrnodated within existing buildings. Them would
be no loss of habitat; therefore, no impacts on wfidfife
are anticipated. The increase of water intake or
discharges to site streams would be rninimd (less than
1 prcent of stream flow rates), which would cause no
impacts to aquatic resources.

Impacts to wetlands would not occur, since these
resources are not located in the proposed area of
activities. No Federd- or State-listed threatened or
endangeti spies wotid be tiected,

4,3.2.5 Swioeconomiw

This section describes the potential socioeconomic
effata resulting from operation of facilities to blend
HEU to ~percent LEU as UF6 at B&W or NFS. Any
upgrades/modifications required at either facility
would be accomplished by the site’s existing
workforce, and no new jobs would be created,
However, operation of the blending facilities at either
Iwation would require additiond employees creating
some positive Wonomic benefits to the region,

Operation of tie ~6 blending factity would quim
126 employees. Some workers ntied for operations
are currently employed at these sites; however, to
assess the maximum potential impact of this
dtemative, the amdysis assumes that both candidate
sites would n~d 126 additiond employees to blend
HEU to LEU as UF6 The project would dso create
285 and 253 indirect jobs within the B&W and NFS
REAs, restively @igure 4.3.2.5-l). The regional
unemployment rates would decrease from 4,9 to
4.8 percent at B&W and from 5.9 to 5.7 percent at
NFs.

Available labor in both regions would be sufficient to
fill the new jobs created direcfly by the project and
additiond indirwt jobs, Therefore, it is udikely that
there would be any in-migration to the regions.

——— ——-. .-— —. -.-.——— — ——-....—
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Figure 4,3.2,5-1. Increase in TotalProject-ReWedEmp foyment (Direct and Indirect) atEmh Candidate
Site ResuMng From Blending 10 flyr Highiy Entihed Uranium to &Pement bw-Entihed Uranium

as Uranium Hexafluoride.

Without any projwt-related in-migration, there would
be no additional demands for housing units,
community services, or transportation. The effwts on
housing and community servi~s in the ROISwould be
the same as for the No Action Alternative.

4,3,2,6 Pubtic and Omupationd Health

This smtion dewribes the radiological and h-dous
chemical releases and their associated impacts
resulting from either normai operation or potentiai
widenta for blending ~U to Apement ~U as ~6
at the two commercial sites under consideration.
Summaries of the radiological impac~ to the public
and workers assmiated with normal operation at emh
site are presented in Tables 4.3.2.G1 and 4.3.2.&2,

I

respectively.Chemicai impacts to these same groups
are presented in Table 4.3.2.*3, and wcident impmta
are presented in Tables 4.3.2.64 and 4.3.2.6-5.
(Further supplementary information is presented in
Appendk E.)

Normal Operation

Radiological bpacts. Incremental radiological
impmts to the pubiic msuiting from normai operation

I of the UF6 blending facilities at both sites are
presented in Table 4.3.2.&l.The impaots from totai

I site operations, including the UF6 blending factities,
w aiso given in the table. These impwts are provided
to demonstrate compiianw with applicable regulations
governing toti site operations. To put operational
doses into pers~tive, comparisons are made with the
doses from naturai background radiation. As shown in
Table 4.3.2.61, the doses to the ~1 of the public
from annual total site operations are all within
radiologid iimits and would be 0.054 mrem at B&W
and 0.28 mm at NFS. The annuai population doses
witiln 80 km (50 mi) would be 0.52 person-rem at
B&W and 2,6 person-rem at NFS.

ticrementi and toti site doses to onsite workers horn
normal operations are given in Table 4.3.2.P2. The
annual increment dose to involved workers at the

I blending faciiity would be 115 rnrem to the average
worker and 14.5 person-rem to the entire facility

I workforw WC 1995b:A-9; ORM 1995a24).
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T&le 4.3.2.61. PotenURadwbgtid Impats to the Publti Resulting From Normal Operation
of Bhmding 10 @r Highly Entihed Uranium to 4-Percent hw-En&hed Uranium

as Uranium HexaJuoride

B&w ms
Receptor hcrementi Toti Sitea hcrementi Toti Sitea

Mtidl Exposed Intitidti
@btic) t

Fromatmosphericreleasepathway 3.5X1W3 5.OX1O-2 0,25 0.28
(mretiyr)c

Fromtoti liquidrel~e pathway o 4.OX1O-3 o 9.oxlo~
(mretiyr)c

Fromatmosphericand liquidrelease 305X1W3 5.4X1W2 0.25 0,28
pathwayscombind (mredyr)c

Pereentof naturalbwkgroundd 1.1X1O-3 1.6x102 7.4X102 8,2x102
Wskof fati cancerper yearof 1.8X1O-9 2,7x108 1.3X107 1.4X107

operation
Popdation ~thin 80 km

From atmospheric release pathways 3.2x102 0,45 2.3 2,6
dose ~rson-redyr)

From toti liquid release patiways o 7.OX1O2 o 1.9X103
@rson-retiyr)

From atmospheric and liquid release 3.2x102 0,52 2,3 2,6
pathways combined@erson-retiyr)

Pementof natud backgoundd 1,3X105 2.1X104 5.4X104 6.1x104
Numberof fati cancemper yearof 1.6x105 2.6x10A 1.2X103 1.3X1W3

operation

* Includ~impactsfromdl siteoperationsthatareexpted tocontinueduringtheinterimofblendngpws operations(referenm
environment). .

b me applicableradiologicallimitsfor an individud memberof thepub~cfromtoti siteoperationsare 10mredyr fromthe dr
pathways,4 mretiyr fromthe drinkingwaterpathways,and25 mretiyr fromW pathwayscombined.

c fncrementi radiologicrddosesarediffe~nt at eachsiteWause of site-speoificchwteristics suchas meteorology,topography,
dstanee to site boundary,ete,

d Annualnatuti backgroundradiationlevels 1)B&W:the averageindividud reeeives329mrem;the popuhtion Mtin 80km
reeeives244,000person-rem,and2) NS: the averageindividudraiv= 340mrem;thepopulationtitin 80 km weives
429,000person-rem,

0 Representativeof materialprocessedat therate of 10Vyr.
Sour= AppendixE.
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Tdle 4,3.2.62. PotenM Radwbgtid Impats to Worhrs Resutig From No& Opedn
of Bhnding 10 @r Highly Entihed Umnium to &Percent bw-Entihed Umium

as Uranium Hexafluoride

Receptir B&W

InvolvedWorMomea
Averageworker

Dose(mredyr)b 115
Risk of fati cancer 4.6x1U5

per yearof siteoperation
Totrd

Dose&rson-re@y) 14.5

Numberof fatrdcancers 5.8x103
peryearof siteoperation

NordnvolvedWorkfonc
Averageworker

Dose(mredyr)b 10

Riskof fati cancer 4.OX1O4
per yearof siteoperation

Total
Dose@rson-redyr) 16.7

Numberof fatrdcancers 6.7x10-3
per yew of siteoperation

Toti Si& Workfoud
Dose@erson-redp) 31.2
Numberof fati cancersper yearof site 1.2X102

115
4.6x1US

14.5
5.8x1U3

50
2,OX1O-5

16,3
6,5x10-3

30.8
1.2X1O*

* me involvedworkerisa workerassdti witi operationsoftie blendingandonversionftitities. me estiti numberof
in-plantworkersis 126.me averagein-plantworkerdoseisestimati tobesimilartotist for~ blendingoperations,witian
additions25mredyr incurredfromfluorinationp-ses.

b me ~~ologjc~ ~fit for ~ jn~vjdu~ worker js 5,~ ~d~ (10Cm 20). ~

c me noninvolvd workerisaworkeronsitebutnotas~ated witi operationsoftie blendingandconversionfadtities.me
estimatednumkr ofnoninvolvedworkersis 1,674atB&Wand325at~.

d me toti siteworkforwis tie summationoftie in-plantworkerimpactsandtie noninvolvdworkerimpacts.me atimati
numberofworkersintie totrdsiteworkfou is l,gOOatB&Wand451at~S.

[ Sourw BW1995bl;~S 1995bZ~C 1995~ORMm 1995a.
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I [Text deleted.] All resulting doses are within
rdlologicd Wts and are wefl below levels of nati
background radiation.

=dous Chemid hpa~. H=dous chemical
impacts to the pubfic restiting from blending HEU to
~percent LEU as ~6 at B&W and ~S are presenti
in Table4.3.2.63. The table presens the increment of
potentird adverse noncancer health effmts and caucer
risks posed by this action at the various sites, fo~owed
by the totrdrisk (that is, increment risk plus no action
contribution to risk) at each unique site.

The increment and site toti ~ for the pubfic ~1
contributed by this dtemative are d less than 1.0 at
B&W and ~S, and the cancer risks to the MEI of the

I

public are below the vrdue of 1.0x10-6 (RA 1994a
477+81).

The incremental and site total HIs for the onsite
workers contribute by this dtemative are W less than
1.0 at B&W and NS showing that W chemicals or
combinations are below OSHA Permissible Exposure
Levels. The incremental lifetime cancer risks for
B&W and ~S, respectively, are below the vrdue of
1.0x106, but toti site Metime acerrisk extis this
level for B&W. Since the ~ represent ratios between
actual exposure levels to huardous chemicrds and

I their redated levels, the~ is no time limit placed on
the exposures. Likewise, the cancer risks to the ~1
and onsite workers represent lifetime and working
Metime for the onsite individud. Therefore, the ~1
and the onsite workers shotid not exhibit differences
from the general pubtic from the onset to the end of
operations (with the exception noted), For details of
the calculations used to derive the HIs and cancer

I risks, refer to Appendix E.3.

FaWty Actidents

A set of potentird accidents has been postulated for
which there may be releases of radioactivity and
h~dous cheticrds that could impact noninvolved
onsite workers and the offsite population. A set of
accident scenarios was selected to represent bounding
cases. h assessing the bounding accident scenarios for
the conversion and blending facility, the following
parameters were evaluated: 1) material at risk, 2)
energy sources (for example, fires, explosions,
earthquakes, and process design-related events), 3)
barriers to release, and 4) protective features of the
factity. The accident scenarios that were considered
included a tornado, straight winds, an aircraft crash, a
truck crash, nuclear criticality, process-related
awidents, and an evaluation basis earthquake.Whh the
exception of the fluidti bed release md the filter fire

Table 4.3.2.63. Potential Haurdous ChemtialImp~& to the Publti and Workers at Various Sites
Resuting From Bhnding 10 tiyr Highly Entihed Uranium to 4-Percent hw-Entihed Uranium

as Urantim Hexa$uoride

1 B&w Ws

I Receptor kcrementi a ToW Siteb kcrementib Toti Sitec
MaximallyEWOSedkdividud @btic)

H=ard indexc 1.44X1O-6 1.29X1O-5 2.1OX1O-3 9.76x102
Cancer riskd 8.44x10-*S 1.68X10-S 1.23x10-*4 1.23x1014

Worker OnSite

H=ard indexe 5.09xlo~ 4.58x103 6.98x104 8.27x103

1 Cancer riskf 1.98x10-14 3.94X1O-5 2.72x1014 2.72xl@14

I a Incremerrti+ntribution onlyfromsingleactivityat the site.
b ToWsiteincludesanybackgroundemissionsthatwouldbe presentin theabsenceof siteoperationsplussiteemissionsthatexist

at the presenttime.
c Huard indexfor MH=sumof individurdhamrd quotients(noncanceradverseherdtbeffwts) for MEI,

I d Lifetimecanmr risk forMH~missions concentrations)x (0.286[conveti concentrationsto doses])x (slopefactor).
e Hward indexfor worke~sum of individurdhamrd quotients(noncanmradversehealtheffects)for workers.

I f Lifetimecancerrisk for workers=(emissiomfor 8-hour)x (0.286[convertsconcentrationsto doses])x (0.237[fractionof year
exposed])x (0.571[fractionof tifetimeworking])x (slopefactor).

I Sourca OR LM~ 1995a
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(with continuous exhaust flow), &l of the accident
swnarios that are considered potentirdlybounding can
be initiated by the evaluation basis earthquake.
Therefore, it is concluded that the evaluation basis
earthquake would result in the highest atmospheric
release of radioactivity and hazardous chemicals. The
evaluation basis ~quake is assumed to inhiate the
nuclear criticality,~6, and other release scenarios.

In a fluidized bed release, it is assumed that the
high-temperature filters would be removed for
replacement but the filter housing would be closed
without new filters inside. The inventory of one bed is
swept out by the nitrogen used to fluidize the bed. The
quantity of matenrd assured to be released is 7.5kg
(16.5 lb) of HEU.

h a filter fire acciden4 it is assured that a fie ~urs
that releases all the uranium in the bag filters, traps,
and HEPA filters to the atmosphere in a matter of
minutes. The quantity of material assumed to be
released is 0.15 kg (0.33 lb) of HBU.

In an earthquake-induced criticality accident, it is
assured that stomge racks containing multiple critical
masses of uranium powder and uranyl nitrate solution
would be damaged directly by seismic shaking and
indirectly by falling debris. Safe spacing is lost and
moderators added as water from the fire system or
organic solutions. This results in the possible
formation of one or more criticrd assemblies. h an

I accidental criticality, it is assumed that 1.0x1019
fissions would occur prior to reaching a stable,

I

subcritical condition and that all material releases
woufd occur within a 2-hour period (NRC
1979b:3.34-4). The amount of radioactive material
released as fission products created by the nuclear
criticality would be 46,000 Ci of krypton isotopes,
65,000 Ci of xenon isotopes, and 1,600 Ci of iodine
isotopes.

h the evaluation basis-quake accident scenario, it
is assumed that the building collapses, resulting in
ruptured containers, piping, and tanks releasing
uranium solutions, water, toxic gases, flammable
gases, and toxic and ~active fiquids. ~ls is assured
to result in the release of 0.061 Ci of uranium
(76 percent of the activity is U-234).

h the ~6 release, the evaluation basis earthquake

I

causes quipment ftilures and a pressurid release of
a ~6 cytinder.~hty percent of a cylinder containing

LEU is assured to be released into the atmosphere
consistent with NRC’s guidance presented in the
Nuclear Fuel Cycle Facility Accident Analysis
Handbook (NUREG-1320, May 1988). After the
~iden~ it is estimati that there wodd be a release of
30 percent of the material to equdlze the pressure
inside and outside the cyfinder. ~ls is assumed to
result in the release of 1,900 kg (4,100 lb) of
1.5-percentassay LEU as shown in Appendix E,5.2.2.

The accidents that release radioactivity and their
consequences are shown in Tables 4.3.2.U and
4.3.2.&5. The con~uences shown in these tables for
B&W are basal on meteorologic data for Roanoke
Airport(whichis locati93 km [61 mi] west ofB&W,
in an area of more adverse stability), since, unlike
NFS, onsite meteorologic data required for MACCS
were not avtiable (some meteorological parameters
are not monitored at B&~. Therefo~, as discussed in
Appendix E, Section E.5.1.3, these cons~uences (as
shown in the table) are expected to be approximately
two to three times higher than anticipated at B&W
under onsite meteorological conditions.

me accident with the highest consequences is a ~6
cy~ider release. The evaluation basis earthquake is
consematively =sumd to cause a c~ticfi~, a ~6
cylinder release, and a release of uranium material.
me evaluation basis @quake, critictity, and ~6
cybder mime are addd together to show the range
of con~uences and tisks at the candidate sites. U a
~6 cyhder release were to occur, there would be m
estimated 1 and 1.4 latent cancer fatalities in the
gened poptiation within 80 km (50 rni) of B&W and
NFS, respectively. For the MEI, there would be
increased likelihood of latent cancer fatality of
1.9x10-2and 3.0x10-3at these two sites, res~tively.
Based on the spatial distribution of noninvolved
workers located on the site, the estimated number of
fatrditiesin the workerpopulation would be 30 and 2.5
respectively. The accident risks, refl~ting both the
probability of the accident occurring and the
consequences, are dso shown in the tables. For the

I

general population, ~1, and noninvolved worker
population, the fati can=r risks range up to 1.4x104,
1.9x10%,and 3.0x10-3per ya, respectively.

k addition to tie potential impacts to noninvolved
workers, there are potential impacts to involved
workers, who are located in the blending facilities
analyzed in this EIS. Potential radiological
consequences to the involved worker range to seved
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T@b 4,3,2.M. Accident Consequences and Risk of MajorAccidenh for Blending 10 tiyr High~
En&hed Uranium to 4-Percent hw-Entihed Uranium as Uranium He@uoride

at Bdcock & ~kOX

I

I
I
I

I
I
I
I

I
I
I

I

Evaluation
-quake Bash ~6

InduW Eatiuuake C~hder
AccidentDuctiption ~uid Bed Fflter Fim ctitidi~ Seen;tio Relm

Auident ~uency @r year) 1W3* 10-3* lo~b lo~ 10*
Consequencac
Notivolved Workers

DoseQerson-rem)

htent cancer fatiities per accident

Rsk (cancer fatiities per year)

M-ally Exposed Individud

Dose (rem)

btent cancer fatiity per incident
Rsk (cancerfatiity per year)

Pop~ation ~tih 80 km
(730,000h 2010)
Dose@erson-rem)

990
0.4
4.OX1O4

0.49
2.4x104
2.4x10-7

38
1.9X102

24
9.5X1W3
9.5X106

1.2X1O-2
5.9xlo~
5.9X109

0.9
4.5X104

80
302x102
3.2x104

5.6x10-2
2.8x10S
2,8x1U9

1.9
9.3xlo~

524 54,000
0,21 30
2.lxla5 3.OX1O3

0.25 26
1.3X104 1.9X1W2
1.3X1W8 1.9xlo~

18 1,900
901X103 1
9.1X1O’ l.oxlo~

htent cancerfatiities per awident
Msk (cancerfatalitiesperyw) 1.9X105 4.5X1O-7 9.3X1W8

a Awidentmmualfrequencyatimatedin therangeof 104to 10-2,IU3chosenforcomparingdtematives. ~
b Awidentammd f~uency estimatedin therangeof 10-5to 1W3,104 chosenfor comparingdtematives,me probabiUtyor

frquency of a crititity inducedby m earthquakewouldbe lower.
c OnSitemetmmlogi~ dataMuired forWCCS is not available,~emfore, @nsquences shownare basedon thenearest

meteorologydatase~RomokeAirpoti me eonsequenm correspondingto onsitemewrology wouldbe approximatelytwo
to threetimeslowerthanthe mnsequencesindicatedin this tabIe,Furtherinformationis dmriM inAppendixE,5.1,3,

Sourw Resultsshownare derivedfromaccidentandyseq s~Appendix E.5.
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Tabk 4.3.2.G5. Acctient Consequences and Risk of MajorAccidents for Blending 10 @r High~
Entihed Uranium to 4-Percent bw-Entihed Uranium as .UraniumHexaJuoride

at Nuclear Fuel Services

Evaluation
Earthquake Basis ~6

hdud Earthquake Qhder
AccidentDescription Huid Bed Fflter Fire Critidlty Scenafio Rel~e

Accident frquency @er year) 10-3* 1O-3* lo4b 10+ lo4b

Consequences
I NoninvolvedWorkers

I Dose@erson-rem) 68 1.6 8.7 46 ‘ 5,000

I Latentcancerfatalitiesper accident 2.7x102 6.6X104 3.5X1O-3 1.8x10-2’ 2.5

1 Rsk (cancerfatalitiesper year) 2.7x10-5 6.6X107 3.5X1O-7 1.8x10% 2.5x10+
MaximallyExposed hditidual

1 Dose(rem) 9.7X1W2 2.3x10-2 1.4X102 5.4X1O-2 5.7

I Latentcancerfatalityper accident 4.8x10-5 1.2X104 6.9x10% 2.7x10-5 3.0X1W3

I Risk (cancerfatalityper year) 4.8x10g 1.2X1O-9 6.9x10”10 2.7x10g 3.OX1O7
Poptiation Within 80 km

(1,260,000in 2010)

I Dose@rson-rem) 53 1.3 2.2 26 3,000

I Latentcancerfatalitiesper accident 2.7x10-2 6.4x10A 1.1X1O-3 1.3X102’ 1.4

1, Risk (cancerfatalities’peryear) 2.7x10-5 6.4x10”7 1.1X1O-’ 1.3X104 ~ 1.4X104

* Aecidentarmualfrquencyestimatedintherangeof 104to 102,10-3chosenforuseincomparingrdtematives.
b Accidentannualfrquency estimatedin therangeof 10-5to 1V3,104 chosenforusein comparingdtematives.me probabilityor

fquency of a criticalityinducedby an *qu&e wouldbe lower.
,,

I

next deleted.]
Sourw Resultsshownm defiv~ fromamident~~Ysevs~ APWntixE*5.

thousand rem in the case of a criticdlty. The combmd
evaluation basis earthquake, earthquake-induced

I criticality, and ~~ cylinder release would probably
result in fatal doses to the involved worker.
Furthermore, fatiities to the involved workers would
be expeeted as a result of the building co~apse (tire
the earthquake) and the criticality (OR DOE

11994d:6-26, 627).

The bounding chemicrd release accidents (caused by
the evaluation basis earthquake) are a spfilfromHN03
and NaOH storage tanks, ad the rupture of prwessing
~ies resulting in the emptying of the HF tank and a F2

I

cylinder, The release point for these accidents is the
same as for radiologicrd accidents. The seismic event
is assumed to compromise the structural integrity of
the curbing around the HN03 and NaOH tank pits
such that the two chemicals mix; they are assumed to
react with sufficient heat generation to result in the
airborne release of 2,600 kg (5,730 lb) of unreacted
HN03; for sufficiently large exposures, this could
result in irritation to the respiratory system, eyes, aad
skin and pulmonary edema. If this accident were to
occur, the impact to the noninvolved worker could be

exposure to conwntrations in excess of the DLH level
(100 ppm) at B&W, and in excess of the TLV-STEL
level (4 ppm) at ~S. The impact to the MEI of the
pubtic cotid be exposure to concentrations in excess
of the TLV-STEL level at each site (280 and 160 m

I [920 and530 ft] downwind oftie~~levelat B&W
and NFS, respectively).

The HF and F2 releases, (600 and 500 kg [1,320 and
1,100 lb], respectively), which cause similar health
impacts as to ~03, codd result in exposure to the
noninvolved worker of conmntrations in exmss of the
~LHlevel (30 and 25 ppm, respectively) at B&W and
in excess of the TLV-STEL level (6 and 2 ppm,
res~tive\y) at NFS. The pubfic muld be exposed to
concentrations in excess of the TLV-STEL level at
each site. (See Seetion 4.1.9 for a discussion of the
significance of these levels.)

4.3.2.7 Waste Management

Operation of ~6 blending f=ilities would increase
waste generated at the candidate sites. There is no

Ml
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T&b 4.3.2.7-1. Estimatedhnual Generated Wrote Volumesfor Bhnding 10 tiyr Highly Entihed
Uranium to 4-Percent hw-Enhhed Uranium as Uranium H~a#uoride ,

B&w MS
With ~6 With ~6

NoAction Blendhg hcreaze NoAction Blendhg IncW
Waste Categow (m3) (m3) @emnt) (m3) (m3) @ement)

bw-hvel
Liquid 50,005 50,054 <1 ~ 18,900 18,949 <1
Solid 620 765 23 3,000 3,145 5

Mhed Low-Level
Liquid o 159 >100 cl 159 >100
Solid 14 14 0 <1 <1 0

H~rdom
Liquid 55,115 ~55,121 <1 <1 6 >100
Solid o 0 0 <1 <1 0

Nonhazardous
Liquid 576,160 595,315 3 56,700 75,855 34
Solid 1,700 2,520 48 2,300 3,121 36

Soum BW 1995b~ BWNRC 1991~BWNRC 1995WmNRC 1991WmS 199fi:2.; ORLMM 1995&

spent nuclear fuel, HLW, or TRU waste associated
with the proposed action. However, generation of
low-level, mixed low-level, hazardous, and
nonhazardous wastes would increase. This section
summarizes the impacts on treatment, storage, and
disposd facilities at each potentird site resulting from
the ~6 blending.

The blending pr~ss would result in the generation of
low-level, mixed low-level, hazardous, and
nonhazardous wastes. Table 4.3.2.7-1 provides the
sitewide waste generation resulting from the blending
pr~ss. At each facility considered for the blending
pr~ss, the generation of wastes would be evaluated
against ALARA principles. Table 2.2,2.3-2 also
provides the resultant waste volume after treatment
(effluent) using a proposed treatment scheme as
outlined in Figures 4.3.2.7-1 to 4.3.2.7-3. Liquid
LLW from decontamination would go through a
uranium ~ove~ pmess first.The liquid effluentthen
would go to a radioactive wastewater treatment
fwitity. The resultant sludge would be immobdized for
disposd as solid LLW and the treati effluent would
be discharged through a permitted outfall.

Solid LLW generated by the blending prmess would
consist of lab wastes, decontamination solids,
scrapped equipmen~ contaminated calcium fluoride,
spent stilum fluoride, sintered-meti filter cartridges,
air sampling filters, ~PA filters, and misce~aneous

contaminated solids. Decontamination solids would
go through a uranium ~overy prmess before being
pwkagd for disposd. M other sofid LLW would be
compmti and inunobti as appropriate to meet the
waste -ptanm criteria of m onsite or offsite LLW

I

disposrd fuflity. This sofid LLW radiological content
would include U-232, U-234, U-235, U-236 and
U-238. Liquid mixed LLW consisting of spent
solvents and lab waste would be incinerated, thus
eliminating the hazardous constituent, The small
amount of solid mixed LLWremaining would increase
the amount to be disposed of offsite. The resultant ash
would be immobfied and packagd for disposd as
solid LLW.The sump co~wtion wastes from geneti
plant operations would be precipitated and filteredh a
radioactive liquid waste treatment facility, The
resultant sludge would be immobilized for disposal
and the tr~ted effluent wodd be dischargd through a
perrnim Outfw.

Liquid hazardous waste consisting of liquid waste
treatment excess/flush water and chemical spillage
would be treated onsite by distillation, evaporation,
neutralization, and ammonia removal. The treated
effluent would be discharged through a permitted
outfall. Liquid nonhazardous waste such as sewage
wastewater would be treated and disposed of using
current site practices and facilities. Solid
nonhazardous waste would pri~y consist of sofld
sanitary waste, trash, waste paper, scrap metal, air

—— -——— ..-—,-—-.—.. . . . .——— -- -—
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titers, personnel respirators, plastic bags, and @eves.
Nonrecyclable portions of this waste would be
disposed of in a permitted landfi~ per site practice.
Solid and liquid nonhazardous wastes would be
generated from the minor building modification
activities assmiated with this blending alternative.
Wastes genemtd during building modification wotid
include concrete and steel construction waste
materirdsand sanitary sotida and wastewater.hy steel
construction waste would be r~ycled as xmp material
before completing building modification. The
remaining nonh=ardous wastes generated wotid be
disposed of as part of the btiding modification proj~t
by the contractor. Wood, paper, and meti wastes
wotid be shippd offsite to a commemid contractor
for rwycfing. Solid LLW generated as a result of
praessing the entire potentidy cornmemi~y usable
HEU (170 t) wodd be 1,510 m3 (53,400 N), which
would require a total disposal area of 0.076 ha
(0.19 mres).

B&cock & W&ox. The B&W site has f~fities for
treating fiquid LLW, hazardous waste, and sanitary
waste. The amount of tiquid LLW generated per y=
by this wtion is smd compmd with the toti amount
of fiquid LLW generatd yearly at the site. The onsite
treatment facility for liquid LLW at B&W has a
capacity to treat approximately 89,800 m3/yr
(23,700,000 gtiyr); therefore, the fmitity wodd be
able to hande the 159 m3/yr (42,000 gWyr) incr~e
in fiquid UW genemted @W ~C 1991z 13).When
this process is complete, the amount of sotid LLW
requiring staging and eventurddisposrdfor rocasing

J10 tiyr HEU would be 89 m3/yr (3,140 /yr). This
waste would be hauled offsite to a disposrd facfi~.
Assumin a usage factor of 20,000 m3/ha

&(286,000 /wre), the increase in the amount of sotid
LLW would require 0.004 hdyr (0.01 acres/yr) in a
disposd faotity. Sofid LLW generated as a result of
pr~essing the entire potentitiy comrnemidy usable
HEU (170 t) wotid be 1,510 m3 (53,400 ~), which
would require a total disposal area of 0.076 ha
(0.19 acres). The smd amount of fiquid mixed LLW

generated would require some form of treatment. This
waste can be treated in the existing LLW treatment
facifity at B&W. Currentiy, onsite treatment facilities
annually process approximately 55,300 m3
(1,930,000 gal) of liquid hazardous waste. The
increase in liquid hazardous waste generation of
6 m3/yr (1,590 gWyr) would not burden this tr~tment
system. The mount of tiquid sanitary waste resulting

I from the blending prmess wotid incrmeby 3 percent
over cment operations. This could be accommodated
in existing facilities, which have a capacity 2.5 times
the combined requirement. B&W has current
recycling practices that could incorporate the
increased amount of rmyclable nonhazardous waste
restiting from this xtion.

NuckarFuel Senkes. The ~S site has facilities for
treating LLW, h=dous waste, and smitary waste.
The amount of tiquid LLW generatd per year by this
action is sm~ and the onsite treatment facifity has the
capacity to handle more than twice the combined
volume, which would increase approximately
49 m3/yr (1,730 #/yr). This action WW add 89 m3/yr
(3,140 ft3/yr) of solid LLW requiring staging and
eventual disposd. This waste wotid be shipped offsite
to a disposal facility. Assuming a usage factor of
20,000 m3ha (286,000 ft3/acre), the increase in the
amount of solid LLW would require 0.004 htiyr

I

(0.01 acre/yr) in a disposrd facifity. After treatment,
sotid LLW to be disposed of as a result of prmessing
the entire potentirdly commercially usable HEU
(170 t) wotid be 1,510 m3 (53,400 f?), which would
rquire a toti dispos~ area of 0.076 ha (0.19 acres).
The smd amount of fiquid mixd LLW generated by
this process could be accommodated in the LLW

I tratment fmility at ~S. next deleted.] The fiquid
sanitary waste resulting from the blending process
would be discharged to the public treatment works

I with the rest of the nonhazardous tiquid waste. ~S
has current recycling practices that could
accommodate the increased amount of recyclable
nonh-dous waste rmulting from this action.
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Environmental Conseqwnces

4.3.3 TECHNOLOGYANDS~-SPE-C
mACTS FORBLE~~G ~GHLY
EmCHED Uw- TO
O.g-PERCENTLOW-EmCHED
u~ ASU~ Nmm
HEnmRAm

Blending surplus HEU to 0.9-percent LEU as M
involves the same processes described in Section
4.3.1. A significantly smaller quantity of HEU
(2.1 tiyr) can be blended annually in producing the
0.9-percent LEU (ratio of HEU to blendstock is 70 to
1) than 4-percent LEU (ratio of HEU to blendstmk is
14 to 1). The only differences between blending to
0.9-percent and blending to ~percent LEU are in the
areas of public and occupational health, intersite
transportation, and waste management. Specific
differences are discussed in the appropriate s=tions
that follow.

4.3.3,1 Site hfrastructure

As shown in Section 2.2.2.1, the annual site
infrastructure resources consumed in implementing
this blending process are equal to the blending of
HEU to 4-percent LEU as UNH except for two
resource areas: electricity and natural gas. Annurd
electricity requirements for blending to 0.9-percent
LEU increase by 1,000 megawatt hour m) and
the natural gas requirements increase by 2,800 m3.
Site infrastructure resource requirements are the
same as those shown in Table 4.3.1. 1–1 except
electricity requirements are 5,000 MWh/yr and
natural gas requirements are 19,800 m3/yr.The major
difference in processing HEU to a waste product
versus reactor fuel is in the elimination of the
purification process requirements. The elimination of
the purification process step results in no effect in the
site infrastructure resources. Accordingly, the annual
site infrastmcture services required to implement tils
action, along with the associated environmental
impacts, will be the same as that presented for the
4-percent LEU blending process described in Section
4.3.1.10

4.3.3.2 Air Quality and Noise

Operation of facilities to blend HEU to 0.9-percent
LEU as UNH would generate criteria and
toxichuardous pollutants at ORR, SRS, B&W, and
NFS. Annual air pollutant emissions resulting from
this rdternative would be equal to those associated

with blending to ~pement LEU as UNH; therefore,
annual air and noise consequences of this dtemative
action would be the same as the consequences
presented previously in S*tion 4.3.1.2.

4.3.33 Water Rmourcw

Operational requirements and discharges for
blending HEU to 0.9-percent LBU as UNH wotid be
less than those associated with blending to Apercent
LEm therefore, enviromnenti consquenms of this
rdtemative action wotid be less than or similar to the
consequences presented previously in Section
4.3.1.3.

4.33.4 Biotic Resourca

Annual operational intake or discharges for blending
HEU to 0.9-pement LEU as UNH would be equal to
those associated with blending to ~percent LEU as
N, therefore, environment consequences of this
alternative action would be equal to the
consequences presented previously in
Section 4.3.1.4.

4.3.3.5 Socioeconomic

The potential socioeconomic impacts resulting from
blending ~U to 0.9-pement LEU as UNH at ORR,
SRS, B&W, or NFS would be equal to those
asswiated with blending to Apexent LEU as UNH,
except wotid continue over a longer period of time.
Upgrades to any one of these facilities would be
accomplished by tie site’s existing workforce, and no

I new jobs would be era. next deleted.]

Operation of the proposed blending facility would
require 125 employees, the same workforce
requirement as for blending HEU to Aperwnt LEU

I

as UNH. The activities would generate some minor
Wonornic benefits to the affati region.

4,3.3.6 Pubtic and Occupational H@th

The radiological releases and their associated
impacts restiting from potential accidents involving

I the HEU blending facility at any of the four sites
under consideration would be similar to but not
n=ssarily ~ud to those asswiati with blending to

I

~pement LEU as UNH. This facifity ~ blend HEU
to 0.9-perwnt LEU in the form of UNH. Summaries
of tie tilologicrd impacts to the pubtic and workers

ti7
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associated with accidents are presented in Tables
4.3.3.&l through 4.3.3.ti. (Further supplementary
information is presentd in Appendix E.)

Normal Operation

I Wdiologid hpack. [Textdeletd.] k comparison
to annurd impacts for blending to Aper=nt LEU as

I

UNH, conveyed in Section 4.3.1.6, all annual
impacts would be identicd both to the public and to
workers when blending to 0.9-percent LEU.

-rdous Chemid hpach. H-dous chernicrd
impmts to the public resulting from blending HEU to
0.9-percent LEU as UNH at Y-12, SRS, B&W, and
NFS are equal to those presented in Table 4.3.1.63
for blending HEU to 4 percent because all

‘incremental and total
identicrd.

FaM& Accidents

site HIs and cancer risks are

A set of potential accidents has been postulated for
which there may be releases of radioactivity and
h-dous chemicals that cotid impact noninvolved
onsite workers and the offsite population. A set of
accident scenarios was selected to represent
bounding cases. h assessing the bounding accident

1scenarios for the blending facility, the following
parameters were evaluated: 1) material at risk, 2)
energy sources (for example, fires, explosions,
earthquakes, and process design-related events), 3)
barriers to release, and 4) protective features of the
fwtiity.

Tdle 4.3.3.G1. Accident Consequewes aud Rtik of M~orAccidents for Bknding 2.1 tiyr High~
Enriched Uranium to 0.9-Pement hw-En&hed Uranium

w Uranyl Ntie HexahydWe at Y-12

I
I
I
I

I
I
I

1
I
I

I

Evaluation Bask
Earthquake Earthquake

AccidentDacdption Ftiter Fire hduced Ctitidty Swnatio
Accidentfrequency &r year) lwsa lo~ lo~
Consequences
NoninvolvedWorkers

Dose@rson-rem)
btent cancerfatiities per accident
Msk (cancerfatrditiesper year)

Mtily ExposedInditidud
Dose(rem)
htent cancerfatiity per awident
Risk(cancerfatiity per year)

Popdation Within 80 km (1,040,000h 2010)
Dose@rson-rem)
Latentcancerfatalitiesper accident

11
4.2x10-3
4,2x10A

1.0X1W2

5.2x106

5:2x10g

1.5

7.7X104 ‘

38
1.5X102
105X104

5.1X102
2.6x10-5
2.6x10-9

3
105X10-3

960

0.38
3,8x1US

0.94
4.7X104

4.7X1O*

130

6.7x1W2
Ksk (cancerfatiities peryear) 7.7X1O-7 105X1W7 6.7x10b

a Accidentmnud frequencyestimatedintherangeof 104to 1~2,IU3chosenforuseincomparingdtematives,
b AcCident~“~ fwuencY ~timat~ inwe~ge of 10-5to 103,104 chosenforusein COmpfing ~te~tiv~. me p~babi~w

or frequencyof a criticalityinduti by an earthquakewouldbe lower.
Som Rmultsshownarederivedfromamidentandysw, seeAppen~ E.5.

I I
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T&le 4.3,3.62. Accident Consequences andRtik of MajorAccidents for Bfending 2.1 tiyrHighfy
Entihed Uwnium to 0.9-Percent bw-Entihed Urantim

as Uranyl NWe H~ahyti at Savannah River Site

Auident Description Fflter ~ fidueed Ctitid@ Wao

Accidentfrequency@eryear) la3a 10+ lo~
Consequent
NoninvolvedWorkers

Dose@erson-rem) 2.3 8.5 210 ‘
btent canwr fatiities per accident 9.3xlo~ 3.4X1W3 8.4x1U2

Msk (cancerfatalitiesper year) 9.3X1W’ 3.4X1O-7 8.4x10%,

Maxhdly ExposedInditidud
Dose (rem) 6.6X105 3.OX1O4 5.8x10-3
htcnt cancerfatiity per &cident 3.3X108 1.5X1O-7 2.9xlo~
Msk (cancerfatiity per year) 3.3X1W*1 1.5X1O-*1 2.9X1W*0

Population Wlttin 80 km (710,000h 2010)
Dose@erson-rem) 0.37 0,33 32
htent cancerfatiities per wcident 1.8x10A 1.6x104 1.6x102
~sk (cancerfatalitiesperyear) 1.8x107 1.6x108 1,6x104

n Accidentannualfrequencyestimatedinthewge of 104to l&2,1W3chosenforuseh mmptig dtemsdves.
b Accidentannualfrequencyestimatedintherangeof IUSto1~3,104chosenforuseincomptig dternsdves.me probabiUty

orf~uency ofacdticdltyjnducedbyanearthqu&ewoddbelower.
Souru: Resultsshownarederivedtim a~ident dyses; sceAppendixE.5.

The accident scenarios that were considered included
a tornado, straight winds, an aircraft crash, a truck
crash, nuclear criticality, process-related accidents,
and an evaluation basis earthquake. With the
exception of the filter fire (with continuous exhaust
flow), all of the accident scenarios that are considered
potentially bounding can be initiated by the
evaluation basis earthquak~ therefore, it is concluded
that the evaluation basis earthquake would result in
the highest atmospheric release of radioactivity and
hazardous chemicals. The evaluation basis
earthquake is assumed to initiate the nuclear
criticality and other release sunarios.

h a filter fire amident, it is assumed that a fire wcura
that releases all the uranium in the bag filters, traps,
and HEPA filters to the atmosphere in a matter of
minutes. The quantity of material assumed to be
released is 0.15 kg (0.33 lb) of ~U.

In an earthquake-induced criticality accident, it is
assumed that storage racks containing multiple
critical masses of uranium powder and uranyl nitrate
solution are damaged directly by seismic shaking and

indirectly by frdling debris. Safe spacing between
storage containers is lost md moderators tim the b
suppression system are added as water or as organic
solutions, This results in the possible formation of one
or more critical assemblies, h an accidenti criticality,

I it is assumed that 1.0x1019 fissions occur prior to
reaching a stable, subcritical condition and that dl

I

material releases wcur withii a Zhour petiod ~C
1979b:3,34-4), The amount of radioactive material
released as fission products created by the nuclear’
critictity is 46,000 Ci of krypton isotopes, 65,000 Ci
of xenon isotopes, and 1,600 Ci of iodine isotopes.

h the evaluation basis earthquake wcident s~nario, it
is assumed that the building collapses, resulting in
ruptured containers, piping, and tanks releasing
uranium solutions, water, toxic gases, flammable
gases, and toxic and mctive Uquids, This is assumed

I

to result in the release of 0.19 Ci of uranium isoto~s
(54 pement of the wtivity is U-234).

The accidents that release radioactivity and their
consequences are shown in Tables 4.3.3.61 through

14.3.3.N.Theconsquenms shown inthesctablesfor

_ ..— ,:. ,,, ,,, .
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Tdle 4.3.3.&3. Accident Consequences aitiRisk of M~orAccidents for Bknding 2.1 @r High~
Entihed Uranium to 0.9=Pereenthw=Entihed Uranium

as Uranyl Nitrate Hexahydrate at B&cock & ~hox

Evaluation Bash
E-quake Etiquake

AccidentDescription Fflter Fh bduced Ctitidity Scena~o

Accidentfrequency@r y=) lo-3a 10* lo~

Consequencec
NordnvoIvedWorkers

DoseQerson-rem) 24 80 2,300

btent cancerfatiities per accident 9.5X1O”3 3,2x102 0,91

Risk (cancerfatiities per year). 9.5X1O-6 3,2x104 9.1X1OS

Mtitiy Exposed Inditidti
Dose(rem) 1.2X1O-2 5.6x102 1.1

htent cancerfatity per mident 5.9xlo~ 2.8x1W5 5.4X104

Risk (cancerfatilty per year) 5.9X109 2,8x10-9 5.4X1W8

Popdation Wtiin 80 km (730,000h 2010)
Dose@rson-rem) 0,9 1.9 79

btent cancerfatiities per awident 4,5X104 9,3xlo~ 3.9X1W2

Risk (cancerfatalitiesperyear) 4.5X1W7 9.3X108 3.9xlo~

a Auident snrrudfrequencyestimatedin therange.ofId to 1W2,1U3chosenfor use in comparingalternatives.
b Accidentannualfrequencyestimatedin therangeof 105 to 103, 1~ chosenforuse in ampsring alternatives,me probability

or frequencyof a critidity inducedby an tiquake wouldbe lower.
c OnsitemeteorologicrddatarequiredforMAC~ is not available.~erefore, consequent arebasedon then-st meteorology

dataset,RoanokeAirport.me mnsequenm compoundingto onsitemetrology wodd be approximatelytwoto th~ times
lowerthanthewnsequencesindimtedin this table,Furtherinformationis describedinAppendixE.5.1.3.

Sour= Resultsshownarederivedfromaccidentanalyses;seeAppendixE.5.

B&W are baaed on meteorological data for Roanoke
Airport (which is located 93 km [61 mi] west of
B&W, in an area of more adverse stability), since,
unlike Y-12, SRS, and NFS, onsite meteorological
data required for MACCS were not available (some
meteorological parameters are not monitored at
B&W), Therefore, as discussed in Appendix E,
Sution E,5,1,3, these consequences (as shown in the
table) are expected to be approximately two to three
times higher than anticipated at B&W under onsite
meteorological conditions.

The combined evaluation basis earthquake and
earthquake-induced criticality incident release results
in the highest consequences. If the combined
evaluation basis earthquake and earthquake-induced
criticality were to occur, the estimated increase in
latent cancer fatalities in the general population
within 80 km (50 mi) of each site would range from
1.6x1U2 at SRS to 6.9x10-2 at Y-12. For the MBI,
there would be an increased likelihood of latent

470

_.— , , .-— ,,, . ..,..-’- “ ,. ,*’

cancer fatality ranging from 3.0xl@6 at SRS to
5.7x104 at B&W. Based on the spatird distribution of
noninvolved workers located on the site, the estimated
number of latent cancer fatilties ranges from 8,4x1U2
at ~S to 0.94 at B&W. The accident risks, reflecting
both the probability of the accident occurring md the
consequences, dso are shown in the tables, For the
general population, MEI, and noninvolved worker
population, the fati cancer risks range up to 6,9x10%,
5.7x108, and 9,4xl~5 per year, res~tively,

For SRS the wcident analysis was performed for the
H-Area. Mblending were to wcur in the F-Area, the
doses from an awidenti ~lease would be similar to
m accidenti release in the H-Area, The dose to the
MEI would be slightly larger due to the decreased
distance of 9,646 m (31,649 ft) from F-Area to the sib
boundary.The dose to the offsite population within 80
km (50 mi) would be slightly smtdler due to F-Area
being farther from the offsite population than H-bat
me dose to the noninvolved workers would be smaller

I

I
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Environmental Consequences

Table 4.3.3.M. Accident Consequences andRkk of MajorAccidents for Bhnding 2.1 tiyr High~
Enriched Uranium to 0.9-Pement bw-Entihed Uranium
as Uranyl Nitrate Hexahydrate at Nuchar Fuel Servhes

Evaluation Bask
Ea*quake Etiquake

AccidentDucription Ftikr Fire hdueed Critidty Scenario
Accidentfrquency @eryear) ~~-3a 10* ~04b

Consequence
NoninvolvedWorkers

Dose @erson-rem) 1.6 8.7 ~ 200
Latentcancerfatalitiesper accident 6.6X104 3.5X1O-3 8.0x102
Msk (cancerfatalitiesper year) 6.6X107 305X107 8.0x10%

Mdmally ExposedIndividti
Dose(rem) 2.3x10-3 1.4X1O-2 0.23
Latentcancerfatalityper accident 1.2xlo~ 6.9x104 1.2X104
Risk (cancerfatrdityper year) 1.2X109 6,9x10-lo 1.2X108

Population WitMn80 km (1260,000 h 2010)
Dose@erson-rem) 1.3 2.2 110
Latentcancerfatalitiesper accident 6.4x104 1.1X1O-3 5.7X102
Risk (cancerfatalitiesperyear) 6.4x10-7 1.1X1O”’ 5.7X104

8 Awidentannuatfrquency estimatedin the rangeof 104 to 102,103 chosenforuse in wmparing dtematives.
b A~dent ~“~ fw”enCY ~tima~ in he mge of 105 to 103,104chosenforuse k COmPfig ~~~tiv~. me p~b~l~~

or frquency of a criticalityinducedby an *qu&e wouldbe lower,
next deleted.]
Source:Resultsshownare derivedfromaccidentmdysw, - AppendixE.5.

due to the smaller workforce in the F-Area. The dose
to noninvolvd workers in the processing area is the
dominant portion of the dose to the total site
noninvolved workers. The dose to noninvolved
workers not in the processing area would be a
minimal effect due to the distance to the other areas.

In addition to the potentird impacts to noninvolved
workers, there are potential impacts to involved
workers, who are l~ated in the facilities andymd in
this EIS, Potential radiologicrd consequences to the
involved worker range up to seved thousand rem,in
the case of a criticality. The combined evaluation-
basis earthquake and earthquake-induced criticality
would probably result in fatal doses to the involved
worker. Furthermore, fatalities to the involved
workers would be expected as a result of the building
collapse (from the earthquake) and the criticrdity (OR

I DOE 1994d:626,&27).

The bounding chemical release accident is a spill

I

from HN03 and NaOH storage tanks caused by tie
evaluation basis earthquake. The release point for

Ithese accidents is the same as for radiological
accidents. The seismic event is assumed to
compromise the structural integrity of the curbing
around the tank pita such that the two chemicals mix;
they would react with sufficient heat generation to
result in the airborne release of 13,000 kg (28,700 lb)
of unreacted nitric acid. For sufficiently large
exposures this could result in irritation to the
respiratory system eyes, skin, and putionary edema.
Htils accident were to wcur, the noninvolved worker
could be exposed to concentrations in excess of the
IDLH level (100 ppm) at Y-12 and B&W and in
excess of the TLV-STEL level (4 ppm) at NFS and
SRS. The MEI of the public could be exposed to
concentrations in excess of the DLH level at Y-12
and B&W (these levels dissipate below the IDLH
level 380 md 180 m [1,250 and 591 h] downwind,
respatively), in excess of the TLV-STELlevel at NFS
(36 m [118 ft] downwind of the ~LH level), and at
levels less than the TLV-TWAlevel (2 ppm) at SRS.
(See Swtion 4.1.9 for a discussion of the significmm
of these levels.)

&71



!

I
!

I

1

(

\

I

I
)
i

I

i

I
I

(

I

I

Disposition of Surplus Highly
Enriched UraniumFinal EIS

The SRS _ EIS also considers facility accidents
that are related to those in this EIS. A comparison
between the accident analysis in the SRS _ EIS
and the HEU EIS is contained in Sation 4.3.1.6.

4,3.3.7 Waste Management

The process of blending HEU as uranyl nitrate to
0.9-percent LEU for disposd as waste is bounded for
this analysis by the throughput capacity of process
facilities at Y-12, which assumes processing 8.4 tiyr
of uranium-aluminum (U/Al) alloy, at 25 percent
HEU. At a dilution ratio of 70 to 1, the resulting waste
product would contain 149 t of LEU at 0.9 percent U-
235 in a U/Al oxide mixture, resulting in
approximately 177 t waste product for disposd.

There is no spent nuclear fiel, HLW, or TRU waste
asswiated with blending to LLW as ~, however,
generation of low-level, mixed low-level, h-dous,
and nonhazardous wastes would increase. This
section summarizes the potential impacts on waste
management activities at each site resulting from the

I blending of HEU to approximately 0.9-percent LEU
as ~ crystals.

The blending process would result in an increased
generation of low-level, mixed low-level, h-dous,
and nonhazardous wastes, which are shown in Table
2,2.2,1-2. Table 4.3.3.7-1 provides the sitewide
waste generation resulting from the blending process.
At euh facility considered for the blending process,
the generation of wastes would be analyzed against
ALARAprinciples. Table 2,2.2.1-2 also provides the
resultant waste volume after treatment (effluent)
using a proposed treatment scheme as outlined in
Figures 4,3,3,7-1 to 4.3.3,7-3. Liquid LLW from
decontamination could go through a uranium
recovery process first, The liquid effluent would then
go to a radioactive wastewater treatment facility. The
resultant sludge could be immobilized for disposd as
solid LLW and the treated effluent would be
discharged through a permitted outfall. Solid LLW
generated by the blending process would consist of
lab wastes, decontamination solids, scrapped
equipment, air sampling filters, HEPA filters, and
miscellaneous contaminated solids, Decontaminated
solids could go through a uranium recovery process
before being packaged for disposd, All other solid
LLW could be compacted and immobilized as
appropriate to meet the waste acceptance criteria of

Ian onsite or offsite LLW disposal facility. The solid

672
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LLW radiological content would include U-232,
U-234, U-235, U-236, and U-238. Liquid mixed
LLWconsisting of spent solvents and lab waste could
be incinerated, thus eliminating the hazardous
constituent. The resultant ash could be immobilized
and packaged for disposd as solid LLW. The sump
collection wastes from general plant operations could
be precipitated and filtered in a radioactive liquid
waste treatment facility. The resultant sludge could
be immobilized for disposd and the treated effluent
could be discharged through a permitted outfall.
Other solid mixed LLW would consist of
contaminated gloves and wipes. After compaction,
they could be packaged for storage until a sufficient
volume had accumulated for disposal in an offsite
RCRA-permitted facifity.

Liquid hazardous waste consisting of liquid waste
treatment excess/flush water and chemical spillage
would be treated onsite by distillation, evaporation,
neutralization, and ammonia removal. The treated
effluent would be discharged through a permitted
outfall. Liquid nonhazardous waste such as sewage
wastewater would be treated and disposed of using
current site practices and facilities. Solid
nonhazardous waste would primarily consist of solid
sanitary waste, trash, waste paper, scrap metal, air
filters, personnel respirators, plastic bags, and gloves,
Nonrecyclable portions of this waste would be
disposed of in a permitted landfill per site practice,

The wastes quantified in Table 2.2,2.1-2 result only
from the process of blending 2.1 t of HEU per year to
0.9-percent LEU as UNH. The end product from this
process will be an LEU waste that maybe staged
temporarily at SRS or ORR in existing facilities until
there is sufficient quantity forcost-effective shipment
to the disposd site(s), The blending prwess of 2.1 t
of HEU will result in 177 t of LEU waste per year.
Assuming a loading of a 90-kg/55-gal (0.208 m3)
drum, it can be determined that this blending process
will result in approximately 409 m3 (14,400 ft3) of
LEU “end product” waste per year, h a DOE LLW
disposal facility, this waste would require from
0.05 to 0.12 ha (0.12 to 0.31 acre) of space per year,
based on usage factors for DOE facilities that range
from 3,300 to 8,600 m3/ha (47,200 to
123,000 ft3/acre), respectively.

The following discussions for each site considered for
this blending process present analyses for the wastes
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titegoq (m3) (m3) @eKent) (m~ (m3) re~nt) (m~ (m~ @emnt) (m3) (m~ @e~t)
bw-hvel

fiquid 2,576
Sofid 8,030

Mued bw-~vel
fiquid 84,210
Sofid 960

H~tiom
Uquid 32,640

Sofid 1,434
No_doua

fiquid 1,743,000
Sofid 52,730

2,595

8,099

<1

<1
0 19

14,100 14,169
>100

<1
50,005

620

50,024

689

<1
11

18,900
3,000

18,919
3,069

<1
2

84,217
960

<1
0

115 122
18 18

6

0
0

14
7

14
>100

0
<1
<1

7

<1
>100

0

32,651 <1 hcluded 11
in sotid

74 74

NA 55,115 55,126 <1 <1 11 >lW

1,434 0 0 0 0 0 <1 cl o

1,761,763
53,550

700,000 718,763
6.670 7,490

1
2

75,463

3,120

576,160
1.700

594,893

2,520
56,700

2,300

3

12

3

48
33

36

a 1993OenemtiomGnemtion mtcsmp=ent sumof activitiesat K-n,OW, andY-12.
b 1993Oenemtion.Nofitious wastecatego~ is 1991Gncmdom

Nom NA=ot apptitile.
SOW BW 1995bl; BWNRC 1991qBW mC 1995wM NRC lwlq~ 1995b~OR U 19M,~lcs3.3.l@l,3.3.l&2,3.3.l&3,and3.4.l&l.
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Figure 4.3.3.7-I. Radwative ~uid Wrote Management for Convemwn and Bknding 2.1 tiyr of Highly Entihed Uranium
to 0.9-Percent bw-Entihed Uranium w Uranyl Nitrate H~ahydrate.
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Environmental Consequences

generated by the blending process and not the
ultimate management of the waste end product. The
annual and total quantities of LEU “end product” (as
LLW) for disposrd and transportation related to tils
LLW are discussed in swtion 4.4 and 4.5. Depending
on the alternative, the total amount of HEU that
would be potentially not commemidly usable could
vw between 30 t (15 percent of surplus inventory)
and 200 t (100 percent of surplus inventory), as stated
in Chapter 2. Multiple sites and blending pr~esses
would be used under all alternatives (except no
action) for blending the entire surplus inventory to
LLW, as explained in Chapter 2.

Oak Rtige Reservation. Current waste generation
rates and treatment, storage, and disposd capacities
are presented for ORR in Tables 3.3.lkl through
3.3.1P3. These tables indicate that fiquid and solid
LLW treatment facilities at ORR would not be
greatly affected due to this action. The liquid LLW
treatment facility at ORRhas the capacity to treat the
increase in liquid LLW generated. Solid LLW
generatd at ORR would be compacted, smelted, and
incinerated offsite and then stored onsite pending tie
completion of a proposed LLW Class ~ facility that
is due to be operational in 2002. The amount of sotid
LLW generated by this action that would eventually
be transfened to the LLW disposal facility would be

I

36 m3/yr (1,271 ft3/yr). Assuming a usage factor of
3,300 m3/ha (OR DOE 1995e:l), this waste will
require 0.01 hdyr (0.28 acres/yr) in the new LLW
Class U facility. The small increase in liquid mixed
LLW could be handled by the onsite mixed LLW
treatment facility. Adequate staging capacity is also
available to incorporate the amount of solid mixed
LLW from the treatment of the liquid mixed LLW.
The onsite hazardous waste treatment facility has the
capacity to accommodate the less than l-percent
increase in the amount of hazardous liquid waste
produced by the blending prwess. This action would
increase the liquid sanitary waste generation to

11,762,000 m3/yr (465 MGY). The onsite facilities
have a capacity of 4,930,000 m3/yr (1,300 MGY), so
the increase is within facility capacity. The increase
in solid sanitary waste would not greatly reduce the
design life of the onsite landfill. The nonhazardous
recyclable solid wastes generated by this process
could be easily accommodated by the site’s current
recycling practices.

Savannah River Stie. Current waste generation rates
and treatment, storage, and disposrd capacities are
presented for SRS in Table 3.4.lP1. These tables
indicate that fiquid and sotid LLW treatment facilities
at SRS would not be greatly impacted due to this
mtion. The amount of fiquid LLW generated per year
by this action is sd compared with ~e amount of
liquid LLW generated ye~ly at the site, and the
onsite treatment facility has the capacity to

I

accommodate the increase. There would be 36 m3
(1,271 ~) of sofid LLW generated per year resulting
from liquid and solid LLW treatment that would
require staging andor disposd. Assuming a usage
factor of 8,600 m3A% the increase in the amount of
solid LLW would require 0.004 hdyr (0.01 acre/yr)
in Weonsite LLW disposd facflity. The onsite mixed
LLW treatment facility has the capacity to
incorporate the less than l-percent increase in the
amount of mixed LLW generated by the blending
process. Currently, the site incorporates liquid
hazardous waste into the solid hazardous waste
treatment system. The capacity exists to treat
2,000 m3/yr (528,000 ga~yr) of liquid hazardous
waste at SRS; therefore, the increase of 11 m3/yr
(2,900 g~yr) will not burden existing systems. A
3-percent increase in the amount of liquid
nonhazardous waste would result at SRS if this action
were implemented. This increase would not burden
onsite facilities. The increase in sofid sanitary waste
would not greatiy rduce the design fife of the onsite
landfill. The nonhazardous recyclable solid wastes
generated by this process could be easily
accommodated by the site’s current recycling
practices.

B&cock & Wtiox. The B&W site has factiities for
treating liquid LLW, hazardous waste, and sanitary
waste. The amount of fiquid LLW generated per year
by this action is stil compared with the amount of
liquid LLW generated yearly at the site. The onsite
treatment facility for liquid LLW at B&W has a
capacity to treat approximately 89,800 m3/yr
(23,700,~ gWyr); therefore, B&W would be able
to handle the increase in liquid LLW generated

I (BW NRC 1991a:13). When this process is
complete, the amount of sofid LLW requiring sta ing

I

!and eventual disposal would be,36 m /yr
(1,271 #/yr). This waste would be hauled offsite to
a licensed disposd facility. Assuming a usage factor
of 20,000 m3fia (286,000 #/acre), this waste would
require 0.002 htiyr (0.0005 acre/yr) in a commercial

I

t

I

I

,

I
I
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licensed disposd facility. The small amount of liquid
mixed LLW generated could be accommodated in the
liquid LLW treatment facility. Currently, onsite
treatment fmilities process approximately 55,300 m3
(14,600,000 gd) of liquid h-dous waste per year.
The increase in liquid hazardous wastegeneration of
11m3 (2,900 ga~yr) should not burden this treatment
system. The amount of liquid nonhazardous waste
resulting from the blending process would increase
by 29 percent over current operations. This could be
accommodated in existing facilities, which have a
capacity of 2,5 times the combined requirement.
B&W has current recycling practices, that could
accommodate the increased amount of recyclable
nonhazardous waste resulting from this action.

Nuclear Fuel Sewices. The ~S site has facilities
for treating LLW, hazardous waste, and process
waste. The amount of liquid LLW generated per year

+78
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by this action can be accommodated onsite in the
LLW treatment facility that has a capacity of
38,700 m3/yr. When this process is complete, the
amount of solid LLW requiring staging and eventual

I disposd would be 36 m3/yr(l,271 f?/yr), This waste
would be shipped offsite to a licensed disposal
facility. Assuming a usage factor of 20,000 m3ha
(286,000 ft3/acre), this waste would require
0.002 hdyr (0.005 acre/yr) in a commercial licensed

I disposd facility. [Textdeleted.] The amount of liquid
nonhazardous waste resulting from the blending
process would increase by 33 percent from current
operations. The increase results in a combined
effluent that is within the capacity of the POTW
where it is processed. WS has current recycling
practices that could accommodate the increased
amount of recyclable nonhmardous waste resulting
from this action.
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Environmntal Comequences

4,3,4 TEC~OLOGY ANDS~-SPEwC
WACTS FORBLEND~G ~G-Y
ENNCmD U-M TO
0.9-PERmNT LOW-EM-D
URAm M ~TAL

Under this process, surplus HEU metal would be
melted down and mixed with molten DU to attain the
appropriate enrichment level of 0.9-percent assay.
The homogeneous molten mixture then would be
convertti to oxide form. This pr~ess wotid be used
otiy for surplus HEU to be disc~ded as waste.

Assessment of impacts of blending HEU to 0.9-
percent LEU as metal is based on an annual
throughput of 3.1 t of 50-pement assay HEU (impure
U/M meti floy) blended to approximately 264 tiyr
LEU. The restitant product would be an impure U/N
metal alloy containing 0.9-percent assay uranium
metal, which would be subsequently converted to
oxide form prior to disposal. When oxidized,
including aluminum, the total mass of the waste
product would be 278 tiyr. The blendst~k for this
~ternative would be DU, rquiring a blending ratio
of 70 to 1 (each metric ton of HEU wodd require

I

about 70 t of blendstock). The Y-12 Plant is
considered for this dtemative because it is the ordy
site where meti blending capabfity currenfly exis~.

4,3.4.1 Sib hfr~tructure

Operation of faoitities to blend HEU to 0.9-percent
LEU as metal would potentially affect site
infrastructure, mainly electrical power, fuel, and
water/steam supply. Site infrastructure requirements
are discussed in Swtion 2.2.2,2 and detied in Table
4.3.4.1-1 for the Y-12 Plant. The discussion of
impacts on site infras~cture is presented for W the
sites co~wtively.

Due to the use of existing facfities at the Y–12 Plant
I and the estimated metal blending facility utility

requirements, there is no anticipated need for
modifications to onsite or offsite road and rail access
or right-of-way access corridors for such services as
electrical transmission tines, naturrd gas and water
supply pipelines, and telecommunications. The
existing road, rail, and other utity services at the
Y-12 Plant are considered adequate to support the
projwted needs of the meti blending facitity.

The annual electrical service requirements of the
metal blending facility are 3,800 MWh with a
maximum peak demand in any l-hour period
estimated at 1 me. This requirement is less than 1
percent of current annual consumption at the Y-12

I Plant. ~

The fuel md water requirements to supportthe me@
blending facitity represent relatively smti fractions
of current annual usage or avtiable capacity at ORR.

I

Nati gas is avtiable and in use at the Y-12 Plant.
[Text deleted.] Annual fuel ofl consumption at ORR
is 416,0001 (110,000 gal); however, none of this ofl
is used at the Y-12 Plant. Cod fired boders are in use
for the production of process steam. The fuel
requirements for the meti conversion and blending

I

facifity represent ordy 0.2 percent of current fuel
consumption at ORR. Annual raw water
requirements to support the blending facility

I

operations represent only 0.2 percent of current
usage at ORR.

As a restit of the extensive site infrastructure tieady
I existing at Y-12, minimal effect, in terms of the

percentage increase in site infrastructure resource
usage, can be expected due to the development,
operation, and decommissioning of the metal

I blending facitity. ti addition, the metrd blending
fmtity’s site infrastructure resome requirements are

I we~ within the avtiable capacity at theY-12 Plant.

4.3.43 Air Qutity and Noise

Operation of facfities to blend HEU to 0.9-percent
LEU as metal would generate criteria and toxic/
hazardous po~utants. Concentrations of pollutants
resulting from this dtemative were estimated for

10RR and are presented in Table 4.3.4.2-1.

Air Qu~ty. Air po~utant emissions associated with
the operation of the meti blending facfity consist of
criteria po~utants from the operation of boilers to
produce steam and toxichazardous po~utants such as
nitric mid used or generated in the blending process.
These pollutants are controlled using liquid
scrubbing prior to HEPA filtration to remove
chemical vapors and particdates.

The 24-hour concentration of S02 at ORR is
approximately 9 percent of the standard, which is the
highest percent of a standard for the criteria

479



T&k 4.3.4.1-1. A_ml Site Infiwtructure Resources for Blending 3.1 tiyr Highly Entihed Urmium to 0.9-Percent
tiw-Entihed Urmium w Metil

ACCW EIwtrid Fuel Water
P* Natural Di~eV

Road “ Energy bad
Site . b) N)

oil cord Water st-
mfl) me) (m:YW) Wyr) (tiyr) (million Vyr) @*r) .

Meti facifity o 0 3,800 1 708 37,850 127 12 0
Y-12basetine 42 11 421,000 62 66,600,000 0 2,940 7,530 99,300

Y-12 perwnt change O 0 0.9 1.6 o.07a NAb 4.4 0.16 0
rext deleted.]

a Pemnt changeincludes reqti naW g~ or ofienergyequivalent.

b Nati gas is the p-fuel at Y-12, and W of the blendingfacfity oflrequirementshavebeenconvertedto a natuad gasene~ quivdent; fueloil (0.96k@) is assumedto be
41,800B~~g or 40,128B~M, and natti gas is assumedto be 35,315B~Vm3 (thatis, 37,850of fiel of143,065 m3nati gas).

Uext deleted.]
NOWNA=notappti~l~ H=megawatt how, ~~megawa~ elwtri~ B~=British therrnrdunit.
So- ORU 1995QOR_ 1995a.
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Tdle 4.3.4.>1. Estimated Concentrations of Criteria PoUu~ts Based Upon Blending 3.1 tiyr
High~ Entihed Uranium to 0.9-Percent bw-Entihed Uranium as Meti

Meti Blending
Most Stringent Mternative

Avera@g Re@tiona or Concentration for
me Guideties Y-n’

PoUutant Wrn? Wm3)
Carbon monofide (CO)

bad @b)
Nitrogendiofide @OJ
pardculatematter&M1o)

Sulfurdiotide (SOJ

Mandated by Tenn=ee
Toti suspendedpardcdates KSP)

Gaseous fluorid= (~ ~

8 hours
1hour

CalendarQuarter
Annual
mud
24 hours
Annual
24 hours
3 hours

mud

24 hours
1 month

10,OOOD

40,000b

1.5b

loob

5ob

150b
80b

365b
l,300b

60d

150d

0.8d

6.7

31
c

0.47

0.02

0.27

0.86

10.2

56.2

2.37C

28.16
c

1week ~.6d c

24 hours 2.9d c

12hours 3.7d c

8 hours 250d c

a ModelEsdts.
b Federrdstandard.
c Noemissionsfromthispress.
d Statestandardor guidehe.
c NoStateswdard or guidetie.
Nom Omne, as a crikris po~utit is not direedyemittedormonitoredby tie crmdidatesire. PoUutantconeenwtionsshorn for

Y-12 includeotier 0~ operations.
SOUW40 CFR5~ ORLMES 1995G~ DEC 1994w~ D= 1991a

pollutants at ORR. The metal blending would
contribute 3 and 19 percent to the 24-hour
concentration of S02 and TSP at ORR resp=tively.
The remaining criteria pollutant concentrations
would be less than 20 percent of the respective
standard.

I Next deleted.]

Table 4.3.4.2-2 presents the toti concentrations of
I no actioncriteriapo~u~~ plus blending attieY-12

site. During operation, impacts from the metal
blending with respwt to the concentrations of criteria
and toxic~uardous air po~utants are expwted to be
within Feded and State regulations and guideties

I for ORR.

Noise. Operation of the metrd blending faefities in an
existing buflding at ORR wotid resdt in fitie or no
contribution to noise levels at offsite receptors.
Existing bufldings are located at a sufficient distance
from offsite noise sensitive receptors that the
contribution to offsite noise levels would continue to
be sm~.

Noise impacts associated with increased traffic on
access routes would be sm~ considering that the

I

facility wodd rquire a maximum of 72 employees
during operation (OR LMES 1995c:20), many of
whom wodd be employees currenfly working at the
site.
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Table4.3.4.>2. Estimated Totil Concentrations of Criteria Pollutants for No Action Plus Blending
3.1 UyrHigh@ Entihed Uranium to 0.9-Percent bw-Enriched Uranium as Metal

I

I
I
I
I
I
1
I
I
I
I
I
1
I
I
I
I
I

I

I

I

NoAction PIUS
Most Stringent Blending

Averaging Re@ations or Concentration at
Time Guideties Y-un

Pouutant (@m3) Wm3)
Carbonmonotide (CO) 8 hours lo,ooob 11.7

1hour
kd @b) CalendarQuarter

Nitrogen dioxide @OJ Annual

Particulate mamr &MIO) Annual

24 hours

Sulfurdioxide(S02) Annurd
24 hours
3 hours

Mandated by Tennessee

40,000b
~.5b

loob
sob

150b
80b

365b
l,300b

42
0.05
3.47
1.02
2.27
2,86

42,2
136

Toti suspended particulate ~SP) Annual 60C 3.37d
24 hours 150= 30.16

Gaseous fluorides (as ~ 1 month 0.8C 0.2
1 week 1.6C 0.3

24 hours 2.9= <0.6
12 hours 3 .7C <0.6
8 hours 250C 0.6

a Modelmalts.
b Fedeti standard.
c Statestandardor guidebe.
d No Statestandard.

next deleted.]
Note:Ozone,as a criteriapoUutanLis not &fly emittedor monitoredby thecandidatesits. PoUutantconcentrationsshownfor

Y-12 includeotherORRoperations.
Source:40 CFR50; DOE 1995fiORL~S 1995~~ D~ 1994~~ D~ 1991a.

Potential measures to minimize noise impacts on
workers include providing workers in noisy
environments with appropriate hearing protwtion
devices that meet OSHA standards. As required,
noise levels wotid be measured in worker areas, and
a hearing protmtion program wotid be conducted.

4.3.4.3 Water R~ourc~

Environmentrd impacts assmiatd with the operation
I of metrd blending facilities wotid affwt surface and

groundwater resources. Water resource requirements
and discharges provided in Swtion 2.2.2.2 were used
to assess impacts to surface water and groundwater.
The discussion of impacts are provided for each site
separately.
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Oak Ridge Resemation

Surface Water. Operation of metal blending
facfities wotid require an additionrd 12 miltion Vyr
(3.2 MGY) of water or less than 1 percent of the

I Cfinch River’s average flow (132 m3/s [4,M7 ft3/s]).

The wastewater generated from the operations would
be conveyed to the Y–12 Centd Po~ution Control
Facifity or the Y-12 West End Treatment Facitity for

processing. Approximately 11.7 million l/yr
(3. 1 MGY) of additional treated sanitary and
wastewater would be discharged to East Fork Poplar
Creek not exceeding 1 percent of the creek’s average

I flow (1.3 m3/s [45 ft3/s]), and therefore these
disch~ges should not result in any downstream flow

-—. ..— _- .——__ –- - - - I
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effects. Releases to the ~nch Mver would represent

I

less than 1 percent of the average flow (132 m3/s
[4,661 ft3/s]). M discharges would be monitored to
comply with NPDES permit limits. Stormwater
runoff from the main pl~t area would be co~~ted in
detention ponds, monitored, and if acceptable,
discharged to nearby streams. Stormwater runoff
from outside the main plant area, except those
facilities that require onsite management controls by
regulations such as sanitary treatment plants and
IandfiUs,would be discharged to nearby streams.

The Y-12 Plant is currently involved with the
remediation of East Fork Poplar Creek under
CERCLA because East Fork Poplar Creek was
contaminate by past releases from the Y–12 Plant.
Future NPDES permits would be written after review
of the current water qutity and how it is aff~ted by
discharges from Y-12. In addition, discharges from
the treatment plants me required to meet W permit

I

limits, therefore, no impacts to water qutity are
expwted.

Domestic wastewater from the Y–12 Plant, including
some sinks in process areas, are discharged to the
sanitary sewer for treatment under an industrid
user’s permit. This permit dews the Y–12 Plant to
discharge wastewater to be treated at the Oak Ridge
Wastewater Treatment Facifity through two main
sewage lines into the Oak Ridge sanitary sewer
system in accordance with effluents limitations,

monitoring requirements, and other conditions set
forth in the permit. Radiologicd and nonradiologicd
parameters are monitored for these sewer fines.

The proposed area for the meti blending facfity fies
I outside the lW- and 5M-year floodplains.

Groundwater. No groundwater would be used at
Y–12 given the plentiful surface water suppfies;
therefore, no impacts on groundwater levels are
expwted.

Groundwater qurdity would not be affected by the
operation of metrd blending facfities. Because there
would be no direct discharge of prmess wastewater
to groundwater, and wastewater would be treated at
either the Y–12 Centi PoHution Control Facitity or
at the Y–12 West End Treatment Facility before
being released to surface waters, no impacts on
groundwater quality are expected. Groundwater
contamination at 0~ has been the result of past
practices that have since been discontinued. The
Y–12 Plant implements a Comprehensive
Groundwater Monitoring Plan to monitor
groundwater flow, qufity, and content by samptig
groundwater monitoring wells across the facifity.
Water qufity of East Fork Poplar Creek would be
protected by the extensive Y–12 efforts to protect
water qurdity.

I ~ext deleted.]

I
14

I
I

I
1

I
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4.3.4.4 Biotic Resourcw

I The operation of the meti blending facilities at the
Y-12 Plant is not exputed to have significant adverse
impacts on biotic resources. Operations would be
conducted within existing buildings. There would be
no loss of habi~t; therefore, no impacts on wildlife
are anticipated. The increase of water intake or
discharges to site streams would be minirnd (less than
1percent of stream flow rates), which wodd cause no
impacts to aquatic resources.

Impacts to wetlands would not occur since these
resources are not located in the proposed area of
activities. No Federrd- or State-listed threatened or
endangered species would be affected.

4.3.4.5 Socioeconomic

This section describes the potentird socioeconomic
impacts resulting from operation of facilities for the
blending of ~U to 0.9-percent LEU as meti at the

I Y-12 Plant at ORR. Any upgrades/modifications
required at either site would be accomplished by the
site’s existing workforce, and no new jobs would be
created; however, operation of the blending facflity at

either location would require additional employees,
I creating some minor wonomic benefits to the region.

Operation of the metal blending facilities would
require 72 employees. Some workers needed for
operation are currently employed at these sites;
however, to assess the maximum potential impact of
this alternative, the analysis assumes that both
candidate sites would need 72 additiond employees
to blend ~U to LEU as meti. The project would

I dso create 184 indirect jobs within the ORR REA:
@igure 4.3.4.5-l). The regional unemployment rate

I would decrease from 4.9 to 4.8 percent at ORR.
mgs dso would increase stightiy in the region as
a restit of the project.

Available labor in each region is sufficient to fill the
new jobs created dirwtiy by the project and additionrd
indirect jobs; therefore, it is unWely that there would
be any in-migration to the region. Without any
project-related in-migration, there would be no
additiond demands for housing units, community
services, or transportation. The effects on housing and
community services in the ROI would be the same as
for the No Action Mtemative.

Increase In Total Employment
200

2 150

?
%
$ 100

2
5 50

0 1

■ Direct ❑ Indirect
Som Mdcl RmuIk.

Figure 4.3.4.5-1. Increase in Toti Project-Retied Emphyment (Direct and Indirect) at Oah Rtige
Resewation Resulting From Blending 3.1 tiyr High~ Entihed Uranium to

0.9-Percent bw-En&hed Uranium as Metal

484

_..,.—_ . . . ,. .,,;.,. -----~z .. -—_ ~-—- --————,., .- -., ,.. . . .>..,.,,.: . .
-. -,.1-. :,,, ,, ,,



,.~._ .-.—— .- _—.. —

Environmental Consequences

I

I

I

‘/

—

4,3.4,6 PubMc and Occupational Herdth

This section describes the radiological and h=ardous
chemical releases and their associated impacts
resulting from either the normal operation or potential
accidents for blending HEU to 0.9-percent LEU as

I metrd at ORR. Summaries of the radiological impacts
to the public and workers associated with normal
operation at ORR are presented in Tables 4.3.4.&l
and 4,3.4.6-2. Chemical impacts to these same
groups are presented in Table 4.3.4.&3, and accident
impacts are presented in Table 4.3.4.M. (Further
supplementary information is presented in
Appendix E.)

Normal Operation

Radiological Impacts. Incremental radiological
impacts to the public resulting from normal operation

I of the metrd blending factities at ORR are presented

in Table 4.3.4.6-1. The impacts from total site
operations, including the metal blending facilities,
rdsoare given in the table. These impacts are provided
to demonstrate compliance with applicable
regulations governing totrd site operations. To put
operational doses into perspective, a comparison is
made with the doses from natural background
radiation. As shown in Table 4.3.4.*1, the dose to the
MEI of the pubfic from annual toti site operations is

1within ra~ologicd tirnits and would be 2,0 mrem at
ORR. The annual population dose within 80 km

I (50 rni) would be 28.1 person-rem at ORR.

Incremental and total site doses to onsite workers
from nod operations are given in Table 4.3.4.&2.
The annual incremented dose to involved workers at
the blending and conversion facility would be
110 mrem to the average worker and 7.9 person-rem
to the entire facility workforce (DOE 1993n:7;

I NRC 1995b; ORLW 1995c).

I
I
I
I
I

I
I
I
I

I
I

I
I
I

I

I

Table 4.3.4.61. Potential Radiologtial Impats to the Public ResuMng From Normal Operation of
Blending 3,1 Vyr High~ Entihed Uranium to 0.9-Percent hw-Enhhed Uranium as Metal

ORR

Receptor hcrementi Toti Sitea

MtimaUy ExposedIn~tidti ~b~c)
From atmospheric release pathway (metiyr)b 2.6x102 1,4

From toti liquid release pathway(rnredyr)b o 0,6

Fromatmosphericand liquidreleasepathways 2,6x1V2 2
combined(mretiyr)b .

Percentof naturalbackground 8.8X1U3 0.68

Risk of fatalcancerper yearof site operational 103X1W8 1.OX1O6

Population Witih 80 km
Fromatmosphericreleasepathwaysdose O.11 26.1

Qerson-redyr)’
Fromtoti liquidreleasepathways@erson-redyr)e’ 0 2

Fromatmosphericandfiquidreleasepathways 0,11 28,1
combined@erson-redyr)e

Pementof naturalbackground 3,6x10S . 9,2X103

Numberof fati cancersper yearof siteoperations 5.5X105 1.4X1W2

a Includesimpactsfromdl siteoperationsthatareexpectedtocontinueduringtheinterimofblendingprocessoperations(reference
environment).

b me applicableradiologicrdUrnitsfor an individud memberof the pub~ctim totrdsiteoperationsare 10rnredyr fromthe air
pathways,4 mredyr fromthe drinkingwaterpathway,and 100mredyr fromdl pathwayscombind. ~xt deletd,]

c Annualnaturrdbackgroundradiationlevelsat OR the averageindividud receives295mrem;andthe populationwithin80km
receives306,000person-rem.

d Representativeofmaterialpmessedattherateof3.1tiyr.
0 Proposal 10CPR834(58fi 16268)includesthe requirementthat the contractorwhooperam a DOEsitenotifyDOEif the

potentialannualpopulationdoseexwds 100person-remfromdl pathwayscombined.
SourctiAppendixE.

485

..



I
I
I
I
I
1
I
I
I
I
I
I
1
I
I
I
I
1

I

I

Disposition of Surplus Highly
Enriched UraniumFinal EIS

Tdle 4.3,4.G2. Potential RadiologtialImpats to WorkersResulting From Normal Operation of Blending
3.1 tiyr High~ Entihed Uranium to 0.9-Percent hw-Entihed Uranium as Metil -

Receptor ORR
InvolvedWorkfomea
AverageWorker

Dose (rnredyr)b 110
Risk of fati cancerper yearof site operation 4.4X105

ToM
Dose@erson-retiyr) 7,9
Numberof fati cancersper yearof siteoperation 3.2x10-3

Notivolved WorMoreec
Averageworker

Dose (mretiyr)b 4
Risk of fatrdcancersper yearof site operation 1.6x106

Toti
DoseQerson-redyr) 68
Numberof fati cancersper yearof siteoperation 2,7xl~2

ToM Site Workfomed
Dose@erson-retiyr) 76
Numberof fati cancersper yearof site operation 3.OX1O2

* me in-plant(involved)workeris aworkerassociati witi operationsoftie blendingandconversionfacilities,me estimated
numberofin-plantworkersis72.

b me radiologicaltirnitforanindividudworkeris 5,000mredyr (10Cm 835).
c me noninvolvedworkeris aworkeronsitebutnotassoeiat~witi operationsoftie blendingandconversionfacilities,me

estimatdnumberofnoninvolvedworkersis 16,928atORR.
dme toti siteworkformis tie summationoftie in-plantworkerimpmtsad tie noninvolvedworkerimpacts,me estimated

numberofworkersin tie toti siteworkforeeis-17,000atORR,
Sourcti DOE 1993nZ NRC 1995&OR~W 1995c.

I [Text deleted.]. All resulting doses are within
radiologicrd timits and are well below levels of natural
background radiation.

Hamrdous Chemid hpacfi. Hazardous chemical
impacts to the public resulting from blending HEU to

10.9-percent LEU as meti at Y-12 are presented in
Table 4.3,4.&3. The increment of potential adverse
noncancer health effects and cancer risks posed by
this action at the various sites is shown, foflowed by
the toti risk (that is, increment risk plus no action
contribution to risk) at each unique site. There are no

I

cancer risks for those sites where there are no known
carcinogens among the hazardous chemicrds released,
and therefore the slope factor is Ofor ~ chemicals.

The increment and site toti ~s for the pubtic ~1
contributed by this rdternative are dl less than 1.0 at

I

Y-12 showing that all hazardous chemical
concentrations are below EPAs concentrations

(Reference Concentrations). The cancer risks to the
~1 of the pubfic are below the value of 1,0x106 (40
cm 300.430).

The incremental and total site HIs for the onsite
workers contributed by this rdtemative are less than
1.0 at Y–12. next deleted.] The incrementedand total
cancer risks to the workers at Y-12 are below the
vrdue of 1,OXIO+.

Facfity Accidents

A set of potentird accidents have been postulated for
which there may be releases of radioactivity that could
impact noninvolved onsite workers and the offsite
population. A set of accident scenarios was selected to
represent bounding cases. h assessing the bounding
accident scenarios for the conversion and blending
facitity, the following parameters were evaluated: 1)
material at risk, 2) energy sources (fires, explosions,

486
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I , Table 4.3.4.63. Potential Hmrdous Chemtial Impmts to the Publti and Workers Resuting From
Blending 3.1 tiyr of High~ Entihed Uranium to 0.9-Percent

I hw-Entihed Uranium as Metal at Y-12

I Receptor hcrementia ToW Siteb

1 MaxknaHyExposedhdividud @bfic)

I H=ard indexc 2,24X104 3.97X102

I Cancerriskd 9.25X1O-*6 9,25X1016

I Worker Onsite

I H=ard indexe 8.82x104 0.155

Cancerriskf 2.40x10-14 2,40x10-14 .

I * Incrementi=contributiononlyfromsingleactivityatthesite.
b ToM=totisiteincludesanybackgroundemissionsthatwouldbe presentin theabsenceof siteoperationsplussiteemissionsthat

existat the presenttime.
c Huard indexforMEI=sumof indlvidud hmard quotients(noncanceradverseheakheffmts)for MEL

I
d ~fetime ~mmr fisk for M~=(e~ssio~ con~nwtions) x (0.286[anverts Concentrationto doses])x (slopefactor)”

e Hmardindexfor workers=sumof individud h-d quotients(noncanmradverseheakheffeets)for workers.
I f Lifetimecancerrisk for workers=(ernissiomfor 8-hour)x (0.2S6[convertscon~ntrations todoses])x (0.237[fractionofyear

exposed])x (0.571[fractionof tifetimeworking])x (slopefactor).

I Sour~ ORLMES1995c,

earthquakes, and process design-related events), 3)
barriers to release, and 4) protective features of the
facility.

No toxic chemicals were identified among the
materials at risk. The accident scenarios that were
considered included a tornado, straight winds, an
aircraft crash, a truck crash, nuclear criticrdity,process
related accidents, and an evaluation basis earthquake.
With the exception of the filter fire (with continuous
exhaust flow) all of the accident scenarios that are
considered potentially bounding can be initiated by
the evaluation basis earthquake; therefore, it is
concluded that the evaluation basis earthquake would
result in the worst-case atmospheric release of
radioactivity and hmardous chernicds. The evaluation
basis earthquake is assumed to initiate the nuclear
criticrdity and other release scenarios.

In a filter fire accident, it is assumed that a fire occurs
that releases dl the uranium in the bag filters, traps,
and HEPA filters to the atmosphere in a matter of
minutes. The quantity of material assumed to be
released is 0.15 kg (0.33 lb) of HEU.

In an earthquake-induced criticality accident, it is
assumed that storage racks containing multiple critical
masses of uranium metal are damaged directly by
seismic shtilng and indirectly by frd~ig debris. Safe
spacing is lost and moderators added as water from the

dre system. ~ls results in the possible formation of
one or more critical assemblies. In an accidental

I critictity, it is assumed that 1.0x1019 fissions occur
prior to reaching a stable, subcritical condition and
that W material releases occur withii a 2-hour period
(NRC 1979b: 3.34-4). The amount of radioactive
material released as fission products created by the
nuclear critictity is 46,000 Ci of krypton isotopes,
65,000 Ci of xenon isotopes, and 1,600 Ci of iodine
isotopes.

h the evaluation basis etiquake accident scenario, it
is assumed that the building collapses, resulting in
ruptured containers, piping, and tanks releasing
uranium mixtures, water, and reactive liquids. This is
assumed to restit in the release of 2.1 fificurie (mCi)
of uranium isotopes (48 percent of the activity is
U-232 and 33 percent of the activity is U-234).

The accidents that release radioactivity and-their
I consequences are presented in Table 4.3.4.=. The

accident with the highest consequences is a critictity.
Hit were to occur (in conduction wi~ tie ev~uation
basis earthquake), the~e would be an estimated
2.5x10-3 latent cancer fatalities in the general
population within 80 km (59 mi) of Y-12. For the
MEI, there would be an increased Memood of latent
cancer fatality of 3.3x10-5 at ORR. Based on the
spatial distribution of noninvolved workers lwated at
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IORR, the estimated number of latent cancer fatilties
in the worker population is 2, lx10-2.The accident
risks, reflecting both the probability of the accident
occurring and the consequences, dso are shown in the
tables. For the general population, MEI, and

I

noninvolved worker population, the fati cancer risks
are 2.5x10 -7, 3.3x10 -9, and 2.1x10-6 per year,
respectively. h addition to the potentird impacts to
noninvolved workers, tiere are potential impacts to
involved workers, who are located in the facilities
analyzed in this EIS. Potential radiological
consequences to the involved worker range to several
thousand rem in the case of a criticality. The
combined evaluation-basis earthquake and
earthquake-induced criticality would probably result
in fatal doses to the involved worker. Furthermore,
fatalities to the involved workers would be expected
as a result of the building collapse (from the

I

earthquake) and the criticality (OR DOE 1994d:6-26,
6-27), [Text deleted,]

I [Table deleted,]

4.3.4.7 Waste Management

Operation of facilities required to blend surplus ~U
to 0.9-percent LEU as metal would affect current

I waste management practices at ORR. There is no
spent nuclear fuel, ~W, or TRU waste associated
with the blending; however, generation of low-level,
mixed low-level, hazardous, and nonhazardous
wastes would increase. This section summarizes the
impacts on treatment, storage, and disposrd facilities

I at ORR resulting from blending ~U to 0.9-percent
LEU as metal.

The blending process would result in the generation
of low-level, mixed low-level, and nonhazardous
wastes (as presented in Table 2.2.2.2-2). Table
4.3.4,7-1 presents the increased sitewide waste

I generation resulting from the blending process, [Text.— --
I deleted,] Table 2,2.2.2-2 also provides the resultant

waste volume after treatment (effluent) using a
proposed treatment scheme as outlined in Figures

Tdle 4,3.4.U. Accident Consequences and Risk of M~orAcciden& for Blending 3.1 tiyr Highly
,Entihed Uranium to 0.9=Percentbw=Entihed U~nium as Metal at Y-12

, Earthquake hduced Evaluation Bash
AccidentDescription ~ter ~re Critidity Earthquake Scenario

Accident frequency 1W3* ~04b lo~b

I
I
I
I

I
I
I

I
I
I

I

@eryear)
Consequences .
NoninvolvedWorkers

Dose@erson-rem)
Latent cancer fatiities per accident

Risk (cancer fatrdities per year)

M-dy Exposed h~vidd

Dose (rem)

Latent cancer fatiity per accident

Risk (cancer fatiity per year)

Population Withh80 km (1,040,000
in 2010)

Dose @erson-rem)

Latent cancer fatiities per accident

11
4,2x103
4.2x104

1.OX1O2
502X106
5,2x109

1,5
7.7X104

38
105X102
1.5X106

501X102
2,6x10S
2,6x109

3
1,5X103

14
5,6x103
5.6x107

1.4X102
6.8X106
6.8X101O

1,9
9,7xlo~

Risk (cancer fatiities per year) 7.7X107 1.5X107 9.7X108

a Accidentannualfrequencyestimatedin the rangeof 104 to IU2, 1V3chosenforuse in compdng alternatives,

b Accidentannualfrquency estimatedin the mge of lVSto 103,104 chosenfor use in comparingdtematives,me probability
or frequencyof a cddcatityinducedby an earthqu~e wouldbelower,

SourctiResultsshownarededvti fromaccidentanalyses;seeAppendx E,5,
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14,3.4.7-1 through 4.3.4.7-3. Liquid LLW from
decontamination could go through a uranium
recovery process first. The liquid effluent then would
go to a radioactive wastewater treatment facifity. The
resultant sludge would be immobilized for dlsposd as
solid LLW, and the treated effluent would be
discharged through a permitted outfall. The sump
collection wastes from general plant operations
would be precipitated and filtered in a radioactive
liquid waste treatment facility. The resultant sludge
would be immobilized for disposal, and the treated
effluent would be discharged through a permitted
outfall. Solid LLW generated by the blending process
would consist of lab wastes, decontamination sohds,
graphite, slag, brick and insulation, oil filters, air
sampling filters, HEPA filters, and miscellaneous
contaminated solids. Decontamination sohds could
go through a uranium recovery process before being
packaged for disposd. Ml other sofid LLW could be
compacted and immobilized as appropriate to meet
the waste acceptance criteria of an onsite or offsite

I

LLW disposal facility. The solid LLW radiological
content would include IJ-232, U-234, U-235, U-236,
and U-238. Liquid include mixed LLW consisting of
spent solvents and lab waste could be incinerated,
thus eliminating the hazardous constituent. The
resultant ash could be irnmobdized and packaged for
disposal as sotid LLW.Other sofid mixed LLW would
consist of contaminated gloves and wipes. After

compaction, they wodd be packaged for storage until
sticient volume had accumulated for disposrd in an
offsite RCRA-permitted facfity.

Liquid nonhazardous waste such as sewage
wastewater would be treated and disposed of using
current site practices and facilities. Solid
nonh-dous waste would primdy consist of solid
sanitary waste, trash, waste paper, scrap metal, air
filters, personnel respirators, plastic bags, and gloves.
Nonrecyclable portions of this waste would be
disposed of in a permitted landfi~ per site practice.

The wastes quantified in Table 4.3.4.7-1 result only
from the process of blending 12.52 tiyr of impure
U/Al metal alloy that contains 3.1 t of HEU to
0.9-percent LEU as med. The end product from tils
process will be an LEU waste that may be staged

I temportiy at ORR in existing facilities until there is
sufficient quantity for cost-effective shipment to the
disposd site(s). The blending process of 3.1 t of
HEU will result in approximately 260 tiyr of LEU
waste (OR LW 1995c:l). Using a loading of 9@kg
(55-gal) drum, it can be determined that this blending
process will result in approximately 610 m3/yr
(21,500 #/yr) of LEU waste. b aDOELLWdisposd
facitity, this waste would require from 0.07 to 0.18
hdyr (0.18 to 0.46 acres/yr) of space, based on usage
factors for DOE facilities that range from 3,300 to

I

I
1
I
I
I
I
I
I
I
I
I
I
I

I

Table 4.3.4.7-1. EstimatedAnnml Wrote Volumes Generated for Bfending 3.1 tiyr
High@ Entihed Uranium to 0.9-Percent bw-Entihed Uranium as Meti at O& Ridge Resemation

NoAction WIti Meti BIentig he-e
W-te Catego~ (m3) (m3) &ercent)

Low-kvel
Liquid 2,576 2,856 11

Solid 8,030 8,575 7
Mked hw-hvel

Liquid 84,210 84,219 cl

Solid 960 960 0

Hazardous

Liquid 32,@0 32,641 <1

Sotid 1,434 1,434 0

Nonhazardous

Liquid 1,743,000 1,754,6~ cl
Solid 52,730 53,200 1

Sourw ORLM~ 1995~Tables3.3.lkl, 3.3.l&2, md 3.3.lk3.
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8,600 m3/ha (47,200 to 123,000 ft3/acre),
respectively. The annual and total quantities of the
LEU “end product” (as LLW) for disposal and
transportation of the LLW to a representative disposd
site are discussed in Sections 4.4 and 4.5. The

[ following discussion of ORR for this blending
alternative present analyses for the wastes generated
by the blending process and not the ultimate
management of the LEU waste end-product.

Depending on the alternative, the total amount of
HEU that potentially would be blended to LEU as
waste could vary between 30 t (15 percent of surplus
inventory) and 200 t (100 percent of surplus
inventory) as stated in Chapter 2. Multiple sites would
be used for all alternatives (except no action)
necessary to blend the surplus inventory to LLW, as
explained in Chapter 2.

Oak Ridge Reservation. Current waste generation
rates and treatment, storage, and disposd capacities
are presented for ORR in Tables 3.3. lW1 through
3.3.1W3. Liquid and solid LLW treatment facilities at
ORR would not be greatly impacted due to this action.
The liquid LLW treatment facility at ORR has the
capacity to treat the 1l-percent increase in liquid
LLW generated. Sotid LLW generated at ORR would
be compacted, smelted, and incinerated offsite and
then stored onsite pending the completion of a
proposed LLW Class II facility that is due to be
operational in 2002. The amount of solid LLW
generated by this action that will eventually be

I

transferred to the LLW disposd facflity would be 364
m3/yr (12,850 ft3/yr). Assuming a usage factor of
3,300 m3Aa (47,200 ft3/acre) (OR DOE 1995e:l),
this waste wi~ require 0.11 htiyr (0.27 acre/yr) in the
new LLW Class II facility. The small increase in
liquid mixed LLW could be handled by the onsite
mixed LLW treatment facility. This action would

Iincrease liquid sanitary waste generation to 1,755,000
m3/yr (464 MG~. The onsite facflity has a capacity
of 4,930,000 m3/yr (1,300 MG~ so the increase is
within the facility capacity. The increase in solid
sanitary waste would not greatly reduce the design
life of the onsite landfill. The nonhazardous
recyclable solid wastes generated by this process
could be easily accommodated in the site’s current
recycling practices,

I [Text deleted.]
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4.3.5 CO~RSION OFm BLE~STOCK
FROM U~ ~UO~E TO
u~ ODE AT GENERAL
ELE~C W~~GTON

The General Electric (GE) Nuclear Fuel Plant at
Wilmington, North Carolina operates under NRC
License SNM-1097, Docket Number 70-1113. The
most recent NEPA document addressing its
operations is the Environmental Impact Appraisal for
Renewal of Special Nuclear Material License No,
SNM-1097 -G-1078, June 1984). This section
discusses the potential impacts associated with the
conversion of the ~6 blendstock to uranium oxide
blendstock at GE Wihnington. The conversion of UF6
to uranium oxide is a process that GE Wilmington has
performed for over 25 years and currently performs
under its NRC license. This license permits GE
Wilmington to process up to 50 t of U-235 contained
in urmium to a maximum, nominal enrichment of
6-percent U-235 in the form of ~6, U02, U30g, and
other intermediate forms characteristic of LEU fuel
fabrication activities (GE 1995 b: I-1 .3), GE
WWgton is authorized in their most recent license
application to convert ~6 to uranium oxide by the
ammonium diuranate process, the GE ~6 to U02
conversion process, and a dry conversion process (GE
1995b:I-1.6).

Operation of the GE Wilmington plant has had no
adverse effects on land use in the past, and there are
no plans to expand the facility. Therefore, no
additiond impacts to land resources, pre-historic and
tistoric sites, Native American resources, floodplains,
~r weflands will result from this action. Any future
~onstruction at GE Wihnington would be a business
decision, and is not proposed or necessitated by the
proposed action or dtematives. For blending HEU to
4-percent LEU, up to 207 t of NU blendstock in a UF6
form could be shipped to GE Wilmingto~
representing approximately 17 percent of the average
yearly quantity of ~6 converted at GE Wilmington,
For blending HEU to 0.9-percent LEU, up to 219 t of
DU blendstock in a ~6 form could be shipped to GE
Wilmington, representing approximately 18 percent
of the average yearly quantity of ~6 converted at GE
Wtigton. These vrdues assume that rdlblendstock
for the UNH blending process would be UF6 and
therefore represent maximum values. A more likely
scenario is that only small portion of the blendstock
would be ~6 and therefore the amount of material
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that GE Wilmington would process would be much
less,

Operation of fac~hies to blend ~U to 4-percent or
0.9-percent LEU as UNH would potentially affect
site infrastructure-mainly electric power, fuel, and
water/steam supply. As a result of the site
infrastructure already existing at GE Wilmington,
minimrd effeots in terms of the percentage increase in
site infrastructure resource usage would result from
the operation of the ~6 conversion facifity. Nod
operation of GE Wilmington’s fuel fabrication
facility is not expected to have a significant effect on
nonradiological air quality parameters. The North
Carolina Department of Natural Resources and
Community Development has reviewed GE’s
process discharges and issued permits to operate air
pollution control equipment for the different release
poinh. Operation of tie ~6 conversion facfli~ k ~
existing building would result in fitde or no change in
the contribution to noise levels at offsite receptors
(GE NRC 1984a60). Direct effects on surface waters
are contro~ed by requirements of the NPD~ permit
and NRC license. GE’s liquid effluent during the
1978 to 1982 period met the applicable limits for
radiological and nonradiologicd constituents at the
point of release. Because these discharge limits are
low, and because the waste stream is very small
compared to the average flow of the Northeast Cape
Fear River, significant impacts to the river are not
expected (GE NRC 1984a:61-62). Continued
operation of the GE plant would have no significant
impacts on terrestrial vegetation or wildlife other
than the continued use of potential habitat by
industrial facilities. Because no new construction on
underdeveloped areas is planned, there is no
additional loss of habitat. No threatened or
endangered species are known to frequent the area,

I
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and none should be affected by continued plant
operation (GE NRC 1984a:62).

No upgrades or modifications of this facility would
be required by the proposed action or alternatives,
Any future consideration would be a business
decision and is not necessitated by this proposed
action or alternatives, In the event upgrades or
modifications are undertaken, they would be
performed by the existing site workforce, and no new
jobs would be created. Because the operation is
consistent with current operation, no additional
employees are assumed to be needed to convert LEU
fiOm ~6 tOU3080During nO~d Operations at GE
Witigton, the dose to the ~1 is estimated to be
0.13 mredyr. This dose is about 14 percent of the
EPA standard. Therefore, normal operation of the GE
plant has resulted in maximum annual doses to the
nearest resident that are well below the limits
outiied in 40 CFR 190. The 1980 population within
a 80-km (50-mi) radius of the plant is almost 370,000
people. During normrd operations at GE Wilmington,
the cumulative dose to the surrounding population
within 80 km (50 rni) of the site is approximately 0,15
person-redyr. The natural background dose rate is
82 mretiyr along the North Carolina coastrd plain,
which results in a population dose within 80 km (50
rni) around GE of 30,000 person-rem. The toti body
dose of 0.15 person-rem is negligible compared to
the background dose (GE NRC 1984a:62-65). GE
Wilmington would dispose of the solid low-level
waste offsite. The State of North Carolina is a
member of the Southeast Compact, which utilizes an
NRC/State of South Carolina-ficensed burial facility
operated by Chem Nuclear Systems, Inc., in
Barnwell, South Carolina, GE Wilmington would
utilize this facility to dispose of this waste (GE
1995b:I-1,8-I-l.9).
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4,4 ~TERSITE WNSPORTATION

For this EIS, intersite transportation is the transport
of radioactive materials between sites in truc~oad
shipments by DOE safe secure trailer (SST) or
commercial conveyance. The SSTS are vehicles
designed specifically for the safety and security of
the cargo. These radioactive materials receive
continurd surveillance and accountability by DOE’s
Transportation Safeguards Division at Mbuquerque,
New Mexico. Shipments by SSTS are accompanied
by armed guards and are monitored by a tracking
system. Using a computer code, the health risks were
calculated for transportation between sites of vtious
forms of surplus ~U, NU or DU blendstock, LEU
for commercial use, and LEU for waste disposd (as
LLW) as defined for each alternative. Quantities of
materials, distance between sites, material forms,
handling procedures, transportation modes, types of
packaging, and other shipment criteria are identified
for each alternative and used for the transportation
analyses, Resulti obtained (herdth risk impacts) are
presented in terms of potential radiological and
nonradiologicd impacts to transport crew members
and the public under accident and accident-free
scenarios,

4,4.1 M~ODOLOGY

This section presents the methodology used in this
EIS to determine the potential risks from intersite
transportation. A comparison of potential
transportation impacts for the alternatives considered
and the cumulative annual impacts also are
presented. Impacts are presented for the No Action
Alternative and for dl the blending dtematives.

Under the No Action Mtemative, surplus HEU would
remain in storage at the Y-12 Plant and would not be
blended to LEU; thus, there would be no
transportation risk.

Under rdtematives associated with blending HEU to
LEU for commercial use, surplus HEU would be
transported by DOE-owned SSTS from the Y-12
Plant to one or more of the three candidate blending
sites: SRS, B&W, or NFS. There would be no SST
transportation risk at ORR since both surplus HEU
and the blending facilities are located at the Y-12
Plant.

For blending HEU to 4-percent LEU as UNH
(crystis), HEU would be transported in SSTS from
the Y–12 Plant to SRS, B&W, or NFS.l The NU
blendstock material in either oxide or UF6 form
would be transported from its sources to these
blending sites (or to a conversion plant first in the
case of NU in ~6 form). The blended LEU product
then would be shipped to a fuel fabrication plant as
~ (crystals) for use in commercial reactor fuel.
An overview of the transportation modes associated
with blending HEU to LEU as UNH (crystals) is
presented in Figure 4.4.1-1.

For blending HEU to Apercent LEU as ~6, HEU
would be transported in SSTSfrom the Y-12 Plant to
B&W or ~S. The NU blendstock material in ~6
form could be transported from its sources to these
blending sites (in this case ~ in ~6 form does not
need conversion to oxide because biending would
occur in ~6 form), The blended LEU product then
would be shipped to a fiel fabrication plant as ~6
for use in commercial reactor fiel. An overview of
the transportation modes associated with blending
HEU to LEU as ~6 is presented in Figure 4.4.1-2,

For the blending processes, NU or DU blendstock
would be required. NU blendstock (in oxide or ~6

1Theapproximately20t of HEUsolutionsat SRScouldbe
blendedto approximately617t of 4-percentUNHsolution.
The UNHsolutioncouldbe transportedfromSRSusing
NRC-certifiedliquid cargo tank trailers (for example,
DO&specificationMC-312,NRCCertificateof Compliance
Number509)orotherDOT-approved~eAfissilepackaging
to one of severaloffsitefacilitiesthat couldperformthe
solidificationof the material. SRS is close to existing
commercialfuelfabricationfacilitiesin bothSouthCarolina
andNorthCarotinathatcouldperformthesolidification.The
SouthCarofinafacitity(97km[61mi]fromSRS)is assumed
asarepresentativesohdificationsiteforthepurposeofanalysis
only (it is not proposed at this time). This project
(transportationfor solidificationof 617t of LEUsolution)
wouldrquire about350mctioadsof16,800kg(37,040lb)of
UNHsolution(includes1.8t uraniumper truckload).The
impactfromnonradiologidwouldbeabout3.7x10-3fatalities
fortheentireprojwt.Theriskfromradiologicalaccidentsis
estimatti tobe 3.9x10-5fatdties fortheentireproject.The
impactsfromnormrd(accident-free)transportation,including
handhngandairpollutionwouldbeabout1.9x10-2fatrdities.
Thecombinedimpactforthetotalcampaignwouldbe about
2.3xIW2fatalities.Thelocationof suchoffsitesolidification
andtheextentof anytransportationmaydependin parton
futureproposalsconcerningthe off-specmaterialas SRS
andorcons~ctionofaUNHsolidificationfacility.Additional
NEPAreviewwouldbeconducted,asappropriate.
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HEU -

● Y-12 Plant,
Oak Ridge,TN 10 t

6 tmckloads

NU Blendstock -

● HanfordSite,
Richland,WA 165t UZ08

(140tNU)
15 trucMoads

NU Blendstock

● USEC, Paducah, KY or
● USEC, Piketon, OH

Potential Blending Sites

● B&W, Lynchburg, VA

● NFS, Ewin, TN

● SRS, Aiken, SC

● Y-12 Plant, Oak Ridge, TN
(HEU already on site)

A

(140 t NU)
22 truckloads

J I

Commercial Fuel
Fabrication Plants

● ABB-CE, Hematite, MO

● B&W, Lynchburg, VA

● GE Wilmington, NC

● SNPC”,Rlchland, WA

c WCFF, Columbia, SC

Y 316 t UNHcystals
(150 t LEU)

70 truckloads

Nob: ABBZE=~a BmM.Bwafl timbustion EnglneedngSNP&Slemens Nudur Powerti~omtion; WCF~Wed~houm Mumbh FualFaclli~.
Bouw DafivedfromOR MES 1995b.

n40MEU

Figure 4.4.1-1. Annual fiansportation for the fioduction of Uranyl Nitrate Hexahydrate
CVstals From 10 t~r High@ Enriched Uranium for Commercial Use.
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HEU -
Potential

Blending Sitesa
● Y-12 Plant,

Oak Ridge, TN
10 t

(40talloy)
105 truc~oads

● B&W, Lynchburg,VA

NU Blendstockb
-

● NFS, Ewin, TN

. USEC. Padu~h, W or

I ● USEC; Piketon, OH I 207 tUF6
(140tNU)

22 truckloads

Domestic Commercial
Fuel Fabri=tion Plants

● ABB-CE, Hematite, MO

● B&W, Lynchburg, VA

. GE Wilmington, NC

c SNPC, Richland, WA

● WCFF, Columbia, SC 1 (150 t Eu)
20 trucMoads

‘ Fortils EIS. me newUFSdte Isassumedtobe hted ~ UW orNFS.

WCFfiWaWn@ouse tilumMa FuelF~i~.

Souw DeWedfmmOR MES 19%a
*EU

Figure 4.4.1-2. Annual fiansportation for the fioduction of Uranium Hexafluoride
From 10 tiyr High~ Enriched Uranium for Commrcti Use.

!

1

‘~
(

I

497

I

I

-—

f



.’

!

I
,

I

!

Disposition of Surpl~ Highly
Enriched Uranium Final EIS

form) could be provided from severrd Government or
commercial sources and transported directly to the
blending site. For this EIS, DOE’s Hanford Site in
Washington is used as a representative source forNU
(in oxide form) because its location is farthest from
the potential blending sites. DU blendstock (in metrd
form) would be obtained from the Fernald
Environmental Management Project in Femrdd, Ohio

I
(Femdd), the Y–12 Plant, or SRS. Femdd is used as
a representative site for assessing the transportation
of DU (metal) blendstock. NU blendstock (in ~6
form) would be provided by representative sources
from the USEC Paducah Gaseous Diffusion Plant at
Paducah, Kentucky (USEC Paducah), or the USEC
Portsmouth Gaseous Diffusion Plant at Piketon, Ohio
(USEC PAeton). The NU blendstock (as UF6) may
need to be transported to a site where it would be
converted to uranium oxide as U308. The GE
Nuclear Fuel Plant at Wilmington, North Carofina, is
used as a representative conversion site for this
analysis. The U30g then would be shipped to the
selected blending site (Y-12, SRS, B&W, or ~S)
for the UNH blending process. For blending HEU to
LEU as ~6, the ~6 blendstock would not need to
be converted to U30g and would be transported
directly from USEC Paducah or USEC PAeton to the
~6 blending site, B&W or NFS.

When HEU is blended down to 4-percent LEU for
commercial use, it would require transportation,
either as UNH crystrds or ~6, to one of five potential
domestic fuel fabrication plants: Asea Brown-Boveri
Combustion Engineering at Hematite, Missouri
(ABB-CE); B&W; GE Wilmington; Siemens
Nuclear Power Corporation at Richland,
Washington; and Westinghouse Columbia Fuel
Facility at Columbia, South Carolina.

Under dtematives associated with blending HEU to
LEU for disposal as waste, surplus HEU would be
transported to SRS, B&W, and NFS. Blending at
Y-12 would not require offsite transportation of
surplus HEu.

For blending HEU to 0.9-percent LEU as UNH, the
transportation modes would be similar to the UNH
blending dtemative explained above except for the
destination of the LEU product. h this alternative,
the blended LEU product would be converted to
oxide form and shipped to an LLW disposal site. For
the anrdyses in this EIS, the transportation route from

blending sites to NTS was used as a representative
route. NTS is one of only two DOE LLW sites
accepting offsite DOE waste. NTS has accepted
similar waste forms for disposal in the past.
Non-DOE sites take only a limited amount of DOE
waste. Use of NTS as a representative route for
transportation risk analyses does not imply that this
site necessarily would be the LLW disposal site;
other DOE sites—and although less likely non-DOE
sites—in lieu of or in combination with NTS could be
the disposd site(s). An overview of the transportation
modes associated with blending HEU to 0.9-percent
LEU as UNH (converted to oxide form prior to
transportation for disposd as waste) is presented in
Figure 4.4.1-3.

IBlending HEU to 0.9-percent LEU as metal would be
performed at the Y-12 Plant. As in the UNH
alternative, no off-site transportation would be
required for metrd blending at the Y-12 Plant. The
DU blendstock (metal) would be shipped from
Femdd, which is used as the representative route for
the analyses in this EIS. The resulting LEU product
would be converted to oxide form and transported to
an LLW disposal site, which is NTS for the purposes
of the analyses in this EIS. An overview of the
transportation modes associated with blending HEU
to 0.9-percent LEU as metal (converted to oxide form
prior to transportation for disposal as waste) is
presented in Figure 4.4.14.

Actual and projected inventories of HEU, NU, and
DU materials were used for the transportation risk
analysis. The additionrd annual projected quantities
of LLW generated from the project are estimated. It
is assumed that HEU would be stabilized and
packaged for shipment at the originating site (Y-12
Plant) to meet DOT, NRC, and DOE requirements.

Unit risk factors were developed for each form of
material to estimate the potentird risk of transporting
truckload shipments by SST or commercial
conveyance over intersite routes. These factors were
used, in conjunction with distance and the number of
shipments, to estimate potential radiological and
nonradiological impacts to transport crew members
and the public. The unit risk factors were determined
by using average rural, suburban, and urban
populations along each route; an average container or
truckload of material; and the risk per Kilometer for
each of the materird forms.
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HEU

c Y-12 Plant,
Oak Ridge,TN

+=

DU Blendstock

c HanfordSite,
Richland, WA

-,@:~:?Td
175 t (oxide]

I I (l&-t DU)”
16 trucMoads

I DU Blendstock

● USEC, Paduoah, R or
● USEC, Piketon, OH

I 1

l=~m
23 trucHoads

n
16 truckloads

LLW Disposal Site (NTS) (150 t uranium)
40 truckloads

~7MEU

Figure 4.4.1-3. Annual ~anspotin for the Boduction of bw-Enriched Uranium
(Oxide) as Wrotefor Disposal From 2.1 tiyr High@ Entihed Uranium Under the Uranyl

Nitrate Hexahydrate Alternative.
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DU Blendstook - Potentfal Blendlng Site

● Femald Environmental 218 t DU ~ ● Y-12 Plant, Oak Ridge, TN
Management Project, Femald, OH 20 tructioads 3.1 tHEU (12.4 t alloy) already on site

I 1

,,,

...
:*:4 ‘(247=,,..,

‘“‘“ LLW”DISPI She (NTS) 59 truckloads

—.. ———————. -<, ,, .———_. . .. . .... .

Figure 4.4.14. Annual fiansportation for the Boduction of tiw-Enriched Uranium
(OMe) as Wastefor Disposal From 3.1 tiyr High@ Enriched Uranium Under the Meti

Alternative.
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The heakh risks were analyzed using the RADU
Version 4 computer code in conjunction with the
projected inventories of material forms (nuclide
composition) and the most direct routing between
sites for each alternative. The potential annurd heakh
risk impacts were tabulated and presented for both
accident and accident-free scenarios. Appendix G
presents a summary of the ~TRAN transportation
risk anrdysis methodology.

4.4.2 AFFECTEDEmomm

Included in the evaluation are the vehicle loading,
transport, and unloading of 200 t of surplus HEU.
The HEU would be placed in DOT-specification
packaging and transported in a maximum of 105
tructioads per year. h addhion, the risks of loading,
transporting by commercial truck, and unloading the
blendstock materials (oxide, metal, and UFb), the
UNH and UF6 reactor fuel feed material, and the
LEU LLW (oxide) are assessed. To produce reactor
fuel feed material, the blendstock material would
consist Ofa maximum of 165 tiyr ofU30s (140 t~
or a maximum of 207 tiyr of less than 3-percent ~
blendstock in the ~6 form (140 t ~ to be shipped
from USEC Paducah or USEC PAeton to either the
blending site or conversion plant, depending on the
blending process. For the UNH reactor fuel feed
material alternative, approximately 165 tiyr of U30S
could be shipped from GE Wilmington to the
blending plant, To produce LLW using UNH
blending, approximately 175 tiyr of U30S (148 t Do
or approximately 219 tiyr of depleted ~6 (148 t
DU) converted to U30S would be required,
depending on the blending process. To produce LLW
using metrd blending, approximately 218 tiyr of DU
metal would be required. The blending process
would produce approximately:

●

●

●

✍��

316 tiyr of UNH (crystals) reactor fuel
feed material, including 150 t (90 kg per
container, 3,511 containers, 70
shipments)

222 tiyr of ~6 reactor fuel feed material,
including 150 t LEU (2,275 kg per
container, 20 shipments)

177 tiyr of U~08 (oxide) LLWfrom UNH
blending, including 150 t of uranium (90
kg per container, 40 shipments)

● 264 t/yr of LLW (oxide) from metal
blend~g, including”247 t U308 and 17 t
aluminum oxide (A1203) (90 kg per
container, 59 shipments)

All of the health risks from transporting these
materials are calculated on an annual basis.

Although DOE has experienced traffic accidents
related to the intersite transport of radioactive
materials, there has never been a traffic accident
involving a release of radioactive material causing
injury or death during transportation.2 Risk impacts
were determined using standad analysis criteria and
accepted computer models.

The Deptiment of Energy’s unclassified radioactive
and other hazardous materials are transported by
commercial carrier (truck, rail, or air). Special
nuclear materials, such as HEU, are transported by
DOE-owned and -operated SSTS.

4.4.2.1 Site fiansportation hterfaces for
Hazardous Materhds

The existing transportation modes that serve each of
the four candidate blending sites and the links to
those modes for the intersite transport of hazardous
materials are summarized in Table 4.4.2.1-1.
Athough hazardous materirds could be transported
by rti, truck, air, and barge modes, the materials in
this EIS would be transported only by truck. HEU
would be transported exclusively by SST.
Radioactive blendstock, LEU fiel feed materird, and
LLW would be transported by certified commercial
truck carriers. There would be no rail, barge, or air

2 DOBShwardousmaterial(radioactiveandnonradioactive)
shipmentsaresmallcomparedto thelargeshipmentvolume
fromnon-DOEhwardousmaterialtransportactivities,DOT
estimatesthat approximately3.6billiontiyr of regulated
h=ardousmaterialsaretransportedandthatapproximately
500,000movementsof h=ardousmaterialsoccureachday
@blicLaw101-615,Sation 2[1]).Thereareapproximately2
millionannualshipmentsof radioactivematerialsinvolving
about2.8millionpackages,whichrepresentsabout2 percent
oftheannualh-dous materialsshipments.Mostradioactive
shipmentsinvolvesmallormoderatequantitiesofmaterialin
relativelysmallpackages.In comparison,theDOENuclear
WeaponsComplexshipsabout6,200radioactivepackages
(commercialandclassified)annurdlyamongits sites,DOE’S
annualshipmentsof radioactivepackagesrepresentlessthan
0.3peruntofdl radioactiveshipmentsintheUnitedStates.
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Table 4.4.2.1-1. ~ansportation Modes and Comparison Ratings for the Candidate Sites

Distance to
Onsite Nearest Xlrport for Possible OverM Level

Ratiroad Interstate Cargo Weather of ~ansport
Service Highway Shipments Barge Service Delaysa Service

Site @) (km)

I Om Yes 6 61 Yes Minimal Good

I SRS Yes 48 32 Yes Minimal Good

I B&W Yes 108 18 No Minimrd Good
] MS No 2 66 No Minimal Good

a DOETransportationSafeguardsSystemstipments.
I SourctiBW1995b:l;DOE1991j;~S 1995b2.

shipments; thus, there would be zero impacts from
transportation by these modes.

In the Nuclear Weapons Complex Recon$guration
I Site Evaluation Panel Report (October 1991), two

sites (ORR and SRS) were given a comparative rating
based on the strengths and weaknesses of their
transportation services (DOE 1991j:7). For
consistency, the rating methodology and evaluation
procedures established by the Nuclear Weapons
Complex Reconfiguration Site Evrduation Panel dso
were applied to the B&Wand NFS sites.

4.4,2.2 Packaging

Approved packaging refers to a container and all
accompanying components or materirds necessary to
perform its containment function. Packages used by
DOE for hazardous materials shipments are either
certified to meet specific performance requirements or
built to specifications described in the DOT hazardous

I materials regulations. For relatively low-level
radioactive materials, DOT-specification, Type A
packaging are used. These packaging are designed
to retain their contents under norrnd transportation
conditions. More sensitive radioactive materials
shipments, including HEU and ~6, require the use of
highly sophisticated Type B packaging, which is
designed to prevent the release of contents under dl
credible transportation accident conditions.

For this assessment, a stainless steel model 6M, Type
B packaging, which resembles a 55-gal drum, would
be used for HEU shipments in SSTS from the Y–12
Plant to the blending site. A more detailed description
of the 6M packaging is given in Appendix G.
DOT-specification, Type B packaging would dso be
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used for transporting NU (as ~6) blendstock and
~6 fuel feed material by commercial conveyance,
Historically, the use of Type B packaging has
demonstrated that an accidentrd release of radioactive
materird is unlikely. Type A packaging would be used
for transporting NU (as U308), DU (as U308 and
metrd), U308 blendstock, UNH (crystals) fuel feed
materird, and LLW (oxide).

4.4.2.3 Safe Secure Transport

Nuclear materials, which include HEU, require
;pecial measures to ensure physical security and
?rotection from radiation during transportation.
DOES Transportation Safeguards Division, located at
Mbuquerque, New Mexico, has the responsibility to
provide for the transport of these materials. The
transportation Safeguards Division was established
h 1975 and has accumulated over 112 million km (70
million mi) of over-the-road experience with no
accidents causing a fatality or release of radioactive
materird. DOE’s transportation vehicle, the SST is a
specirdly designed part of an 18-wheel tractor-trailer
truck that incorporates various deterrents to prevent
unauthorized removal of the cargo, The SST is
designed to protect the cargo, in the event of an
accident, through superior structural characteristics
md a highly reliable cargo tie down system similar to
hat used in aircraft. The therrnrdcharacteristics of the
SST rdlow the trailer to be totally engulfed in a fire
without incurring damage to the cargo. The
kactor-trailers and their escort vehicles are equipped
with communications, electronic, radiological
monitoring, and other equipment, which further
enhance en route safety and security.

I
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Armed nuclear materials couriers, who are Federd
officers, accompany each shipment containing
special nuclear material. These couriers are trained in
tractor-trailer driving, electronic and communication
systems operation, and are authorized by the Atomic
Energy Act to carry firearms and make arrests in the
performance of their duties. They drive the
tractor-trailers, escort vehicles, and operate the
communications and other convoy equipment. The
couriers must meet periodic qualification
requirements for firearms, physical fitness, and
driving proficiency. They also must pass an annual
medical examination and are subject to random drug
and alcohol testing.

rhe Department of Energy makes every effort to
>nsure that its convoys travel at safe speeds and do
not travel during inclement weather. Should the
:onvoys encounter adverse weather, provisions exist
Tor them to seek secure shelter at previously
,dentifiedfacilities. A liaison program provides State
~nd local law enforcement officers information on
what actions to take to assist one of these vehicles
;hould it be involved in an accident. A DOE control
:enter maintains an emergency contact directory of
?ederal, State, and local response organizations
ocated throughout the contiguous United States.

1,4,3 EWROWEmAL CONSEQ~NCm

4.4.3.1 No Action

Under no action, surplus HEU would remain in
storage at the Y-12 Plant; therefore, there would be
no transportation or transportation risk.

4.4.3.2

This section

Surplus Highly Enriched Uranium
Disposition Alternatives

describes the health effects from the
intersite transportation of surplus HEU, LEU, and
LLW based on the results of RADTRAN analyses.
Impacts are presented for each disposition
alternative: blend to 4-percent LEU as UNH
(crystals) or as ~6 reactor fuel feed material or
blend to 0.9-percent (oxide) LLW. ,.

Transport of ~~y Enriched Uranium from the
Y-12 Plant to Babcock & Wilcox, Nuclear Fuel
Services, and Savannah Mver Site

The shipments of HEU would consist of an average
of approximately 10 tiyr of HEU as metrd and meti
alloys, oxides, compounds, and nitrates. The
maximum amount of HEU to be shipped would not
exceed 10 tiyr to any one site; therefore, this rate was
used for transportation risk calculations. HEU would
be shipped in cans (similar in size and shape to a
coffee can); the cans would be placed in a ~pe 2R
inner container (a containment barrier); and the
~pe 2R inner container then would be placed in a
6M, Type B (DOT specification), stainless steel
packaging, which resembles a 55-gal drum. Up to
three cans could be placed in a 6M packaging. A
maximum of 20 tiyr could be shipped to multiple
sites; however, no more than 5,000 packages would
be shipped per year to any one blending site. Figure
4.4.3.2-1 shows a representative 6M packaging array
for HEU considered in tils assessment.

Eight 6M packages could be placed in a cargo
restraint transporter (CRT), which is a method of
palletizing the cargo and constraining it during
transport. A diagram of a typical CRT, loaded with
6M packages, is shown in Figure 4.4.3,2–2. Each
SST cties up to six CRTs. The 6M package testing
is described in Appendix G.

Onsite ~ansportation Impacts at the Y-12 Plant.
Highly enriched uranium that would be blended at
the Y–1 2 Plant would be transported between
facilities by means of Blue Goose vehicles (trucks for
onsite transport of HEU). There has never been a
Blue Goose accident that resulted in the release of
radioactive material. The Y–12 EA includes
information on a postulated bounding criticality
accident. This criticality could result in yields of
1.0x1019 fissions (spike and total). Radiation
exposure would vary from greater than 600 rem at the
site of the accident to 50 rem at 36.6 m (120 ft). This
would produce acute radiation sickness within a
radius of up to 36.6 m (120 fi) with a probable fatrdity
rate of less than 5 percent. At distances less than
15.2 m (50 ft), the fatrdity rate would be 100 percent

I (OR DOE 1994d:6-55). ‘ ‘

For HEU that would be blended at sites other than the
Y-12 Plant, HEU would be removed from storage,
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Disposition of Surplw Highly
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loaded onto SSTS at the storage facility, and
transported away from the Y-12 Plant. There would
be no other onsite transportation. Onsite risks would
be limited to loading operations. Onsite
over-the-road risks are included in the anrdysis of the
SST transportation to the blending plant.

The potential health risks associated with the loading
of SSTSat the Y-12 Plant we based on the following
criteria:

There would bean average of 10 tiyr of
HEU material to be transported to
blending facilities for 5 years, or 50 t of
HEU total, in the initial campaign.
Following this initial campaign, the
remaining 150 t of surplus HEU
inventory would continue to be
transported at the same postulated rate of
10 tiyr (for a toti of 200 t over a 40-year
period, depending on the dtemative). Ml
subsequent shipments of additional
surplus HEU that may be generated by
the Nuclear Weapons Complex are
calculated against this same criterion of
10 tiyro

Up to six CRTs would be loaded into each
SST.

~U would be transfemed directly from
storage into the SSTS within the Y-12
Plant’s protected area.

It would take about 8 hours to prepare and
stage HEU for each SST load. This
includes preparation of documentation,
radiation surveys, and actual loading.
Most of the transportation-related
radiation exposure would occur during
the 15 minutes it would take for two cargo
handlers to load each CRT into an SST.
The complete transfer of all CRTs into
105 SSTS would take about 840 hrs/yr,
collectively.

The SSTS would mount flush with the
storage facility shipping dock for ease of
loading.

4106
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Only fork @ would be utiized to move
the material from storage, place it in the
CRTs, and Ioad the SSTSfor shipment.

There would be only two cargo handlers.
Thirty-five other workers would be
within 50 m (164 ft) of the loadlng site.
~ls includes 10 people involved in the
loading of the SSTS (warehouse, health
physics, and nuclear material control and
accountability personnel). The other
workers are not subdivided into
Government or civitian personnel.

Y-12 Plant has no record of a
transportation-related accident or incident involving
spmid nuclear materials (ORR 1995a:10). Because
of the low speeds involved in transferring HEU from
the storage facifity to the SSTS and the rigid design
standards for Type B packaging to withstand an
accident (for example, a fork lift puncture), it is
extremely unWely that a ~pe B package would be
breached. It is extremely unlikely that a package
could be damaged so severely that both the inner and
outer containers would fd, that some fraction of the
contents would be dispersed, and that a worker or
citizen fatity would recur as a result of an accident
during the transfer of HEU.

Accident-free radiological exposures to cargo
handlers, other workers, and the public while
transferring HEU from the storage facility to an SST
are summarized in Table 4.4.3.2-1. The exposed
groups of workers are the two cargo handlers and 35
other workers within a 50-m (164-ft) radius. Because
the loading would occur onsite in a secured area away
from the general public, there would be no exposure
to the pubhc under accident-free conditions.

The highest dose to an average individurd would be
rweivd by a cargo handler and is estimated to be a
total of 0.03 rem over the duration of the loading
activity. The co~ective dose to the two cargo handlers
is estimated to be 0.06 person-rem. Using the worker
dose-to-risk conversion factor of 4X10-4 cancer
fatilties per person-rem multiplied by the collective
dose, 2.4x10”5 latent cancer fatihies are estimated.
~ls means there is a probability of 2.4x10-5or about
1 chance in 42,000 that any excess cancer fatalities
would occur among the workers as a result of
accident-frm exposure during ~U transfer activities.

I
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Environmental Consequences

The risk of fatalities resulting from additional air
pollution caused by the operation of equipment is too
smrdl to measure.

Impacts From Transportation of Surplus High@
Enriched Uranium From the Y-12 Plant to
Savannah River Site, Babcock & Wilcox, and
Nuclear Fuel Services. HEU material would be
transported to the blending sites by DOE-owned and
-operated SSTS. ~pical SST transport routes were
selected for the analysis. The exact routes, when
determined, would be classified for security and
theftidiversion purposes. The routes selected for
analyses maximize the use of interstate Klghways,as
established by ~TERSTAT (a computer routing
code). Rural, suburban, and urban population data
were used to define the properties and characteristics
along the routes. Credh was not given for the specird
shielding provided by the SST walls, which provide
additional protection and decrease radiation
exposure.

The RADTRAN computer code, developed by SNL,
was used to determine radiological risks. Release
fractions are characterized in RADTRAN in terms of
eight accident severity categories, which are
determined by a combination of crush force and
982 ‘C (1,800 ‘F) or hotter fire durations. For this
analysis, the release fraction was assumed to be zero
for accident Categories I through VU. The release
fractions for Category VIII accidents were
conservatively estimated to be 0.1 for the strictly
controlled SST shipments of HEU and 1.0 for the
transport of other radioactive materials. The
Catego VIH accident is one with crush forces of

r2,2x1O newtons (2.2x1011 dynes) or greater, a
982 ‘C (1,800 ‘n fire duration of 1.5 hrs or more, or
a combination of force and fire of similar destructive

I

capability. The physical states (characteristics that
would affect the fractions that are airborne, inhrded,
and deposited in the lungs) and the chernicd forms
were estimated. The methodology for conducting the
transportation risk analysis is described in greater
detail in Appendix G.

Annurd radiologicrd risks from the transportation of
surplus HEU from the Y–12 Plant to the blending
sites are shown in Appendix G, Table G.1–5. The
maximum impact would be to the public, and the
highest co~ective dose to the public is estimated to be
3.7 person-rem, resulting in 1.9x10-3 fatal cancers
from transportation to B&W for the ~6 blending
dtemative.

Nonradiological risks of highway transportation
(those risks that are caused by added air pollution or
by highway accidents not involving a radiological
release) are summarized in Appendix G, Table
G.1-5. me risk of fatrdities resulting from additiond
air po~ution caused by the operation of trucks was
estimated on the basis of 1.0x10-7fatrdhies per km of
travel in urban zones (SNL 1982a: 11). Accident
fatalities incurred by the crew and public were
estimated on the basis of fattilty rates per kilometer
of travel in rurrd, suburban, and urban zones. These
rates are as follows: 1) for occupational risks per km,
1.5x10-8 rural, 3.7x10”9 suburban, and 2.1x10-9
urban; and 2) for pubtic risks per km, 5.3x10-8 rural,
1.3x10-8 suburban, and 7.5x10-9 urban (SNL
1986a 167). The nonradiological risks are greater
than those from radiologicrd effects; however, they
are no greater than similar nonradiological risks
experienced by the vehicle population as a whole.

A summary of potential radiological and
nonradiological annual health impacts from the

Table 4.4.3.>1. Accident-Free Radiological Exposure From Transfem.ng Materiah per Shipment
BeWeen the Storage Site and a Truck

~pw of Popdationa Popdation Size Dose Latent Cancer Fatati&

Cargo Handlers
Collectivepopulation 2 6.0x10-2person-rem 2.4x10-5
Averageindividualdose 1 3.0x10-2rem 1.2X1O-5

Other Workers
Collectivepopulation 35 4.0x10-3person-rem 1.6x10-6
Averageindividualdose 1 1.2x10qrem 4.6x10-8

I

!

I

\
I

I
a Undernormal(accident-frw)conditions,tie pubticdoesnotremiveam=urable dose.
SourctiRADTRANmodelresults.
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transportation of HEU from the Y-12 Plant to the
blending sites is shown in Table 4.4.3.2-2. The risk
due to handting (loading and unloading) is higher
than the relative contribution from transportation
risk, which is comparable at -h site. This hantig
risk is added to the transportation risk in the analysis
of determining health impwh. The highest impmt is
estimated to be 1.3x10-2 potential fattities from
transporting HEU to B&W under the ~6 blending
dtemative for cornrnercid reactor fuel f~ material.
Additiond information is included in Appendix G.

T&h 4.4,3.>2. Annual Health Impacts From
fianspo~tin of Highly Entihed Uranium

(93-Percent U-23P) From Y-12 to Bknding Sites

BIendingSite
~H BIendinEfor

Commemid-Reactor
I Wel (10 tiwHE~

B&W
ms
SRS
Y-12C

~H Blendingfor LLW
I Dis~sd (2.1tiwHE~

B&W
Ws
SRS
Y-12C

~6 Blendingfor
Commemid Rwctor

[ ~el (10tiyrHEU)
B&W
ms

Metil Blendingfor LLW
I Disposal (3.1tiyr mu)
I [Text&leted.]

Y-12C

Toti Hdfi Effectb

7.4X104
5.1X104
7.2x104
3.1X104

2.7x10-3
1.9X1O-3
2.6x10-3
1.1X1O-3

1.3X1O-2
~ 8.9x10-3

1.7X10-3

a AboundkgvalueperAppenti G.
b Fatities.

I c my hmfig fik
SOWWWW modelwdts.

Impacts From Transportation of Surplus High~
Enriched Uranium From United States Enrichment
Corporation Piketon (Portsmouth Gaseous
Difiusion Phmt) to Bknding Sites. Approximately
10 t of HEU at USEC Piketon could be transported
directly to the blending sites rather than being placed
in interim storage first at the Y-12 Plant. Table
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4.4.3.2-3 summarizesthe potential radiological and
nonradiological annual health impacts from the
transport of HEU from USEC Piketon for each
alternative. The annual amount of HEU to be
transported would remain unchanged; 10 t for
blending to 4-percent LEU as commercial reactor
fuel, 2.1 t for blending to 0.9-percent LEU as UNH
for disposal as LLW, and 3.1 t for blending to
0.9-percent LEU as metal for disposd as waste.
Handling risk is also included in annual health
impacts presented in Table 4.4.3.2-3. The
increment change as compared to the transport of
an equivalent amount of HEU from the Y-12 Plant to
the same sites (that is, the difference in risk from that
shown in Table 4.4.3.2-2) becomes insignificant
when included in the cumulative toti hdth impact
from transporting W materirds under emh blending
alternative for the campaign of the proposed action.
The basic impact assessment for intersite
transportation uses the Y-12 Plant as the
representative source of surplus HEU in the anrdysis
since most of DOES surplus HEU would be Imated
at Y-12. E surplus ~U lmated at USEC Piketon is
shipped from any of these sites, the impacts can be
sdctiatedfromTable 4.4.3 .2-3. The inventory in this
scenario wotid ody last 1 to 7 years.

Onsite fiansportation Impacts at Blending Sites,
The B&W site, NFS, and the Y-12 Plant have never
experienced a transportation-related accident
involving special nuclear materials. SRS has
experienced two leaks resulting in some

I

contamination (BW 1995b: 1; NFS 1995b:2; ORR
1995a:10; SRS 1995a:5). The health effects of
unloading the trucks and placing the HEU into
interim storage at the blending site are presented in
Table 4.4.3.2–1.

Upon arrival at the blending site, HEU would be
immdately urdoaded from the SSTS and placed in
the interim storage facifity. Onsite road risks from the
site gate to the urdoading dmk are included in the fine
haul transport assessment from the Y–12 Plant to the
blending site. There would be no other onsite
transportation at my blending facitity. A radiological
xcident is urdikely to wcur during the udoading of
SSTS and the transfer of materials to an interim
storage facility for the same reasons presented for
transferring the materials at the Y-12 Plant. It is
extremely urdikely that a Type B container would be
accidentally breached and the contents dispersed;

-=__ ,—.. -_ -—.. .-— —— - —-- .—
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Environmental Consequences

T&le 4.4.3,>3. Annual Health Impacts from
~ansportation of Highly En&hed Uranium

(93-Percent U-235a)From United States
Enrichment Corporation Piketon to Blending Sites

I Blending Site TotalHealth Effectb

1 UNHBlending for

I CommerciarReactor
Fuel (10 tiyr HEU)

I B&W
[ NFs
[ SRS
I Y-12

I

UNHBlending for LLW
Disposal (2.1ti~ HEU)

[ B&W
I NFs
[ SRS
I Y-12

I
UF6Blendng for

CommercialReactor
Fuel (10 ti~ HEU)

1 B&W
i NFs

I MetilBIen&ng for LLW
Dis@saI (3.1ti~ HEU)

1.O4X1O3
1.09X1W3
1.3OX1O-3
9.42xlo~

3.81xl~3

3.99X103
4.75xl&3

3.45X103

1,82x10-2
1.90X1W2

i Y-12 5,17xla3

I ‘ AboundingvalueperAppendixG.

I

b Fa@ities.
SourceR~~ modelresul~.

therefore, the probability of an accident-induced
radiological exposure or fatity during the transfer
of the HEU from SSTSto storage at the blending site
is negligible.

Accident-free radiological exposures to cargo
handlers, other workers, and the public while
transferring HEU from the SSTSto the blending site
interim storage facility are summarized in Table
4.4.3,2-1. The exposed workers would be the two
c~go handlers and 35 other workers (for example,
guards) within a 50-m (164-ft) radius. Bwause the
urdoading would occur onsite in a s~ured area away
from the gened public, there would be no exposure
to the public under accident-free conditions.

The highest dose to an average individud would be
received by a cargo handler and is estimated to be
0,03 rem, The collective dose to two cargo banders

is estimated to be 0.06 person-rem; 2.4x10-5 latent
cancer fatities are estimated.

Transport of Blendstock Materiab

The blending of uranium by the UNH process for
commercial use (Apement U-235 enrichment) could
require the transport of 165 tiyr of NU blendstock (as
U308) from Hanford (a representative site) to the
blending sites, or 207 t of UF6 from either USEC
Paducah or USEC Piketon to GE Wilmington for
conversion to U308. UNH blending for waste
disposal (0.9-percent U-235 enrichment) would
require 175 tiyr of DU as oxide, which is also
assumed to be shipped from the representative site at
Hanford, or 219 tiyr of depleted ~6 from USEC
Paducah or USEC Piketon to GE Wilmington for
conversion to U308 and then shipment of 175 tiyr of
U308 to the blending sites. For blending HEU to
LLW under the meti akernative, 218 tiyr of DU as
meti wotid be rquired from Femdd and shipped to
the blending site. The estimated impacts from
accident-free radiological exposure from transferring
blending materials from storage to a truck are
summarized in Table 4.4.3.2-1.

fiansport of Natural Uranium Blendstock From
Hanford to the Blending Site. NU blendstock
(oxide) would be of 0.71-percent enrichment and
shipped as a sotid. A maximum of 165 tiyr of U30g
(140 t NU) would be transported in
DOT-specification metal box packages by
commercial carrier. A typical Type A metal box
pmkaging is shown in Figure 4.4.3.2-3. The annual
radiological and nonradiological impacts from
transporting NU blendstock are presented in
Appendix G, Table G.1+. The highest totrd impact is
1.1x10-2fatities (from Hanford to SRS). Potential
impacts from loading trucks at origin and udoading
trucks at the blending site are shown in Table
4.4.3.2-1.

Transport of Natural Uranium or Depleted
Uranium as Uranium HexaJuoride Blendstock
From Either United States Enrichment
Corporation Paducah or United States Enrichment
Corporation Piketon to Wilmington. The UF6
blendstock would be of less than 3-percent
enrichment and would be shipped as a solid. A
maximum of 207 Uyr of ~6 (140 t ~) would be
required for blending to fiel feed matend or 219 dyr
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of ~6 (148 t D~ for blending to LLW.The material
would be placed in a specification ~6 cylinder
(inner packaging), which then would be placed in an
approved Type B protective overpack (outer
packaging for added protection) for shipment by
commercial carrier. Up to 23 cylinders, each
containing 9 t of material, would be required per
year. It is estimated that up to 23 tructioads per year
(one cylinder per tructioad) would be needed to
transport the material. The IAEA assessed and
approved the adequacy of ~6 transport regulations
as pertaining to radiologicrd and chemical hazards.
This material has been successfully transported
throughout the world via ship, rail, and truck without
loss of life or property due to a radiological or
chemical release. The annual radiological and
nonmdologicd impac~ from ~spofition of ~6
from USEC Paducah or USEC Piketon to GE
Wilmington, B&W, or NFS are presented in
Appendix G, Table G.14. The over~ annual risk of
transporting UF6 is estimated to be small. Figure
4.4.3.24 presents an illustration of a commercial
truck loaded with 9 t, Type B, overpack that is
typictiy used for the transport of ~6 material.

fiansport of Triuranic-Octaoxide From General
Electric Wlmington to the Blending Sites. At GE
Witiington, the ~6 would be converted into U308,
which would be shipped to B&W, NFS, SRS, or the
Y-12 Plant. A maximum of 165 t of U308 (140 t of
uranium) per year would be transported in a
maximum of 75 DOT-specification, Type A metal
box packages for blending as UNH (4-percent
U-235) fuel feed material. Each package would

I contain about 2,200 kg (4,850 lb) of uranium,
depending upon the material assay. The material
would be transported by an estimated 15 commemid
flatbed tructioads per year to the selected blending
site, For UNH of 0.9-percent U-235, approximately
175 t of U308 wotid be transported by an estimated
16 commercial shipments. The radiological and
nonradiologicd impacts for the transport of U308
from GE Wilmington to the potential blending plants
are presented in Appendix G, Table G. 14. The
annual risk of transporting U308 is estimated to be
small. The estimated radiological impacts from
transferring ~6 and U308 between storage facilities
and trucks at both origins and destinations are shown
in Table 4.4.3.2–1.

Transport of Natural Uranium as Uranium
Hexafluoride Blendstock From Either United
States Enrichment Corporation Paducah or United
States Enrichment Corporation Piketon to a
Uranium Hexafluoride Blending Site. For the ~6
blending alternative, UF6 blendstock would be
transported from either USEC Paducah or USEC
Piketon directly to a ~6 blending site, located at
eitier B&W or NFS. The ~6 dtemative would not
r~Uhe the Convemionof ~6 blendstmk intOU308
at GE Wlhington (as required for the UNH option)
before being transported to tie blending site, For this
option, 207 t/yr of UF6 (140 t NU) would be
transported.

Both the ~6 and U308 are low-enriched materirds
that are routinely shipped in DOT~C-approved
shipping containem by commercial truck. There are
no unusual shipping criteria (as are required for
special nuclear materials) other than meeting
standards established by DOT and presented in 49
CFR and supplemented by State, local, and DOE
regulations. These standards require the shipper to
comply with selecting the proper, authorized
packaging for the material; preparing hazardous
materials shipping papers; properly certifying what is
being shipped; properly marking, labeling, loading,
blocking, and bracing the material; and meeting
safety requirements.

The potential health effects from transporting UF6
from USEC Paducah or USEC Piketon to B&W or
NFS are presented in Appendix G, Table G.1+, The
highest impact is estimated to be 4,2x103 fatalities
for the transport of UF6 blendstock material from
USEC Paducah to B&W. Potential impacts from
urdoading the trucks at the blending site and placing
the materird in interim storage are presented in Table
4.4.3.2-1.

Transport of Depleted Uranium (Metal) From
Fernald to the Y-12 Plant, Under the metal
alternative, to blend HEU to LLW (oxide) for
disposd, 218 tiyr of DU (metrd) blendstmk material
would be required to be transported from Femdd
directly to the blending site at the Y-12 Plant. DU ~

would be shipped in DOT-specification shipping I

containers by commemid truck. As is required of dl
shippers and carriers of hazardous materials, the
handling and transportation procedures for this I

material must comply with FedeA, State, and local

+110

I~,- .—= .— — ———T ,. —. 7--—. .,.,. ...,,... ,J,” -..,. .“ ,..+,:, ..,’ ., .,:
,. -., .. . . .. :. -.:’:- ,,

.*; ,,. ‘,



_ -—

Environmental Conseqmnces

\
I

I

,1

I

I

(
I‘!
I
I

I<I

I
t

Fi@re 4.4.3.>3. A ~phalDepa-ent of Transportatin-Speci fication 7A, ~pe A Metil
Box Pactiging for the Transpoti of Most Bletistock MateMs.

+111 I
. .



,

./
,

I

Disposition of Suplus Highlv
Enriched Uranium Final EIS

I

Overpack (top)

UF6 Cylinder (9 metric tons)
6 , (-=]

I

Overpack (bottom)

I

I
<

Overpack Cradle

W_w

2767MEU

Figure 4.4.3.-. Uranium Hexafluoride Cylinder with fro-Part Nuclear Regukto~
Commission-Ceti~ed ~pe B Overpack(9 metric tons),

,i

I

I

I

I

1

1
1

I

L,,, .

4112

———— ..-..—. -=— —=— ,.,,-.~-,-’ ---- -——.,* : -—,--- .—.-.. .T _...;..*::,, . ... ,,,-. ..-..,,,. ,,,.,.,..,
—._._ .,,., $.-,.:-” -’”’ ;C ”+” -.,’ ‘:{ -.

,, ,.’, ,,.,; . ... . . . . .,.,lt .. .... . ..,, .



—-.

D!

.,

,
I

,,

,

I

t

,,
\

I

(

(

1

I

I

I

I

I

I

—— ,

Environmental Comequences

regulatory standards. The impacts from transporting
DU (metal) from Femdd to the blending sites are
presented in Appendix G, Table G.1-. This annual
risk of transporting DU (metal) is estimated to be

12.3x10-3 fatalities. The potential impacts from
‘ loading trucks at origin and unloading trucks at

destination are presented in Table 4.4.3.2–1.

fiansportation of tiw-Enriched Uranium From
FemaU to Blending Sites. Approximately 191 t of
LEU (1.25-percent enrichment), lmated at Femdd,
could be used in fieu of NU ody for the dtemative to
blend HEU to UNH crystis for use as commercird
fuel. The LEU blendstock (in oxide U308 or U03
form) would be transported in 48 tructioads (80 t
LEU, 1 t U-235) per year from Femdd to any of the
four blending sites (SRS, the Y–12 Plant, B&W, and
WS). The hi best risk from transporting LEU would

Jbe 8.44x10- fatalities er year (Femrdd to SRS),
!compared to 1.10x IO- fatalities per year form

transporting NU (Hanford to SRS). NU was used for
the transportation ardysis in general because (1) it
is the material most fikely to be used for blending,
and (2) the 191 t of LEU at Femdd would not fulfl
the toti blendstock requirement for the life of the
project (it would suffice for less than 3 years). As
shown in Table 4.4.3.24, the blendstock risk is
bounded by the transport of NU form Hanford to the
blending sites. The total annual health impact from
transporting NU blend stock from Hanford versus
transporting LEU from Femdd is summarized in
Table 4.4.3.24.

~ansport of Uranyl Nitrate Crystals, Low-Level
Waste (Oxide) from Blending Sites to a Fuel
Fabrication Phnt or WasteDhposal Facility. There
are three probable products from the blending
process: UNH reactor fuel feed material that is
4-percent enrichment in U-235, UF6 fuel feed
material that is 4-percent enrichment in U-235, or
LLW (oxide) that is 0.9-percent enrichment.

The UNH (crysMs) or ~6 re~tor fuel f~ materkds
(4-percent enrichment) and LLW (0.9-percent
enrichment) would be transferred from storage and
loaded onto trucks at the blending site. The estimated
impacts of thwe loading activitim, on a per-shipment
basis, are presentd in Table 4.4.3.2–1.

The UNH crystals are the product of the UNH fuel
feed material blending process. Once HEU is

—— ——

I Table 4.4.3.~. Comparison of Annual Health
Impact From fiansportingNatural Uranium From

I
I

I
I
I
I
I

I

Hanford and FernaM to Blending Sites

Total Health Effw&

Blending Hanford Femdd
Siti ~ (0.71percent) LEU (125 percent)

B&W 1.1OX1O-2 8.02x10-3
Ms 1.OOX1O-2 6.78x10-3
Y-12 9.7OX1O-3 5.57X1O-3
SRS 1.10X10-2 8.44x10-3

a Fatitim.
Somti WM modelmulk.

blended into amaterird containing ~percent enriched
UNH in hydrated form (crystis~ the material would
be shipped in NRC-certified, Type A fissile
packaging via commercial carrier to a fuel
fabrication plant. Approximately 14 t of blendstock
are required for each metric ton of HEU, thus, 10 tiyr
of HEU and 165 tiyr of U308 would be required to
produce the maximum output of 316 t of UNH
crystals (150 tiyr LEU) fuel feed material. It is
estimated that 70 truckloads per year would be
required to transport the UNH crystals to a fuel
fabrication plant. The risk of transporting this
material is presented in Appendix G, Table G.1–7.

Under the UF~ rdtemative, 222 t of ~6 (150 t LEO
fiel feed materird of ~percent enrichment would be
transported to a fuel fabrication plant per year. This
material would be placed in a DOT-specification UF6
cyfinder (inner packaging), which is then placed in an
NRC-certified, Type B packaging (overpack) for
shipment by commercial carrier. Approximately 98
cylinders, each containing approximately 2.3 t,
would be required per year. It is estimated that 20
truc~oads would be needed per year to transport UF6
to a fiel fabrication plant.

The UNH or ~6 reactor fiel feed materials would
be transported by commercird truck in compliance

I with DOT (49 CFR 171-180) and other regulato~
requirements that govern the movement of hazardous
materials. The UNH would be transported in
NRC-certified, Type A fissile packaging (for
example, BU-7 which has a Certificate of
Compliance Number 9019).
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Four sites (the Y-12 Plant, SRS, B&W, and NFS)
would be capable of blending HEU to 0.9-percent
LLW for disposrd.

To blend down HEU to LLW (0.9-percent
enrichment), approximately 70 t of blendstock are
required for each metric ton of HEU. Based on the
blending site’s assumed blending rates and
associated output, it is estimated that 40 truc~oads
per year would be required to transport the LLW
(oxide) obtained from UNH blending to a waste
disposrd faci~ty.

I Metal forms would be blended down to 0.9-pement
enrichment and further converted to oxide form for

I waste disposd ody. This LLW (oxide) “end product”
material would be placed in DOT-s~ification, ~pe
A packages and transported by commercial truck to a
waste disposal site (NTS is used for risk
calculations). Approximately 59 trucUoads would be
required to transport 264 t of LLW per year.

The risks of transporting UNH of 4-percent or
0.9-percent enrichment, UF6 of 4-percent
enrichment, or meti LLW of 0.9-percent enrichment
are smd. The potential transportation hdth risks for
these types of shipments are summarized in
Appendix G, Table G.1–7.

4.4.3.3 Cumulative Summary of
fiansportation Environmental
Impacts

The high and low range of cumulative radiological
and nonradiological annual health impacts from
transporting radioactive materirds for dtematives in
this EIS are presented in Table 4.4.3.3–1. Additiond
information is included in Appendix G, Table G.1-8.

The maximum potential impacts, by dtemative, are
summarized as fo~ows:

● The maximum annual transportation

●

●

●

Plant to SRS, NU blendstock from
Hanford to SRS, and the transportation of
fuel feed material (UNH crystrds) from
SRS to the fuel fabrication plant at the
Siemens Nuclear Power Co~oration site,

The maximum annual transportation
health impacts from blending HEU to
LEU as ~6 (4-percent enrichment) fuel
feed material would be 0.031, or
approximately one excess fatality in 32
years. This option requires the
transportation of HEU from the Y-12
Plant to B&W, UF6 blendstock from
USEC Paducah to B&W, and the
transport of ~6 fuel feed material from
B&W to the Siemens Nuclear Power
Corporation Site.

The maximum annual transportation
impacts from blending HEU under the
UNH dtemative to LLW (0.9-percent
enrichment) for disposrd would be 0.038,
or approximately one excess fattity in 26
years. This option requires the transport
of HEU from the Y-12 Plant to B&W,
DU blendstock from Hanford to B&W,
and the transport of LLW from B&W to
NTS for disposd.

The annurd tisportation health impacts
from blending HEU metal (0.9-percent
enrichment) to LLW at the Y-12 Plant
would be 0.035, or approximately one
excess fatality in 29 years. This option
requires blending of HEU to LLW at the
Y–12 Plant, the transportation of DU
(metal) blendstock from Fernald to the
Y–12 Plant, and the transport of LLW
from the Y–12 Plant to NTS for disposal.

The lowest transportation risk dtemative would be to
produce UNH fuel feed material of 4-percent
enrichment at B&W. This would require the transport
of HEU from the Y–12 Plant to B&W, the transport
of ~6 blendstock material from USEC Paducah to
GE Wlhnington, and the transport of U308 from GE
Wilmington to B&W. This risk would be 0.012, or
one excess fatality in 83 years; however the risk

health impacts from blending HEU to
LEU as UNH (Apercent enrichment) fuel
feed material would be 0.061, or
approximately one excess fatality in 16
years. This option requires the
transportation of HEU from the Y-12

differences between dl other dtematives and sites
are not significant.
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Table 4.4.3.3-1. Summa~ of High and bw fiansportation Risk
for Each BlendingAltemti.ve @eryear)

I
Fuel

Blending Fabrimtion Toti
Material ConveMion Blending or Health

HEU Origin origin Site Site LLW Site Rsw

Fuel Feed Material as Uranyl
Nitrate Crystak (10 tiw)
Y-12 Plant Hanford - SRS SNPC 6.1x10-2’b

Y-12 Plmt Paducah GE B&W B&W 1.2X102

UranyINitrate LLW
as Oxide (2.1tiyr)
Y-12 Plant B&W NTs 3.8x10-2

I Y-12 Plmt Y–12 NTs 3.OX1O-2

Fuel Feed Material m
UF6(lo tiyr)
Y-12 Plant 3.1X1O-2

Y-12 Plant 1.5X1O-2

Metil LLW
as Oxide (3.1tiyr)

I ~ext deleted.]
Y-12 Plant Femdd - Y–12 NTs 3.5X1O-2

I

I

I

IHanford -
Paducab GE

I

B&W Smc
NFs Wm

Paducah
Paducah

* Estimatedfatalitiesperyear.
b Highestriskforalltransportationoptiom.
SourceWN modelresults.

I
I

I
t
I

I

I,i
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I 4.s TOTAL CAmAIGN MACTS

This section describes the impacts of the various
dtematives evrduated for disposing HEU at the four
candidate sites. The annurd operationrd impacts of
each of the blending tahnologies or the resources of
the candidate sites are fufly described in S~tions 4.3
and 4.4. In this section, the combined impacts of each
alternative for disposing the 200 t of surplus HEU
inventory, which may involve multiple tmbnologies,

Isites, and end products, are summarized and shown in
Table 2.A1.

For each alternative analyzed other than the No
Action Mtemative, there are two potential processes
for blending to comrnercird fuel (UNH and UF6) and
two potential processes for blending to waste (~
and meti), The impacts and, in the case of blending
to waste, the processing ‘rate of the respective
processes differ, h other words, the magnitude of
expected impacts and the time required to complete
disposition actions depend on the process selmted.

The anrdyses in Sections 4.3 and 4.4 for the four
candidate sites are based on one rate for each process
so that a valid comparison cm be made between the
site-specific impacts. While it is recognized that
some of the sites maybe able to process matend at a
higher rate, a comparison between the impacts at the
maximum rate for each site could be misleading. For
example, if one site is processing materird at 10 tiyr
to 4-percent UNH and a second site is processing
material at 40 t/yr to 4-percent UNH, then the
impacts from the analysis for the second site may be
greater based on the increased production rather than
the site. It is dso assumed that each site can process
the materird at the blending rates anrdyzed, rdthough
at some sites this may preclude other blending not
associated with this proposed action.

Materird could be blended to waste at the two DOE
I sites using UNH or Y-12 using metal blending.

Similarly, materird could be blended to commercial
fuel feed at the two commercial sites using either
UNH or ~6 blending. To provide conservatism in
the site-specific analyses below, where there is such a
choice of applicable processes at a site (that is, only
for blending to waste at the DOE sites and blending
to commercial fuel feed at the commercial sites), the
value given for each resource area is based on
whichever process produces the greatest impact.
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For blending to waste at DOE sites, the UNH process
would produce the greatest impact in all resource
areas except four. The metrd process would produce
the greatest impacts for liquid LLW generated, solid
LLW generated, solid LLW after treatment, and
transportation; therefore, the analyses below
conservatively use the metal impacts for these four
resource areas and the UNH impacts for all other
resource areas.

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

The results indicate that all four sites have the
capacity to process materird with minimal impacts to
the workers, the public, or the environment, 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 site is
currently operating at full capacity, The NFS site
would require a large increase in water usage (35.1
percent) and fiel requirements (933 percent). This is “

I because NFS is currently processing material at a
I reduced rate; therefore~~e of the~hese utilities

(water and fuel) is currently very low. Because the
quantity of water and fuel used in the past for similar
operations was dso used for the proposed action and
in the analyses in this EIS, it is anticipated that the
increase in these requirements can easily be ,,
accommodated at NFS.

For most resource areas,, the impacts from a given
blending process would not vary from site to site, ;
Three exceptions to this are the radiological dose to
tie MEI, the dose to the pubtic, and the total health
risk during transportation. The first two exceptions
are due to the ~1 and the population within 80 km
(50 mi) being at different distances from the blending ~
facility for each site, The last exception is due to the

1
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different transportation distances between various
affected sites and the different distributions of
populations along the shipping routes where HEU
originates, blendstock originates, fiel fabrication is
performed, and waste disposal is carried out. This
section analyzes and compares the incremental
impact over the life of the campaign for blending
200 t for each alternative. These anrdyses 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). The impacts will vary for
different scenarios depending on the sites and
processes selected.

As noted in Chapter 1, severrdblending technologies
and facilities are likely to be used for different
portions of the surplus inventory, and the decisions
regarding those technologies and facilities are ~iely

Ito be made in part by USEC, other private entities as
marketing agents for DOE, or DOE. Thus, specific
decisions concerning the locations where surplus
HEU disposition actions wi~ be implemented wfil be
multi-dimensiond and will likely involve multiple
decisionmakers The impacts of both the Russian and
U.S,-origin surplus HEU on the domestic producers
will be limited by provisions of the USEC
Privatization Act enacted in April 1996. Under
provisions of the act, the quantity of surplus HEU
that can be transferred to commercial end users will
be constrained to a level that would not adversely
affect the domestic market. Hence, because the
quantity of U.S. material is relatively smrdl and the
USEC Privatization Act prevents unrestricted
transfer of the material to end users, the increment
impacts of the proposed action on the domestic
nuclear fuel industry would be small. The
alternatives as described are not intended to represent
exclusive choices among which DOE (or other
decisionmakers) must choose, but rather to provide a
range of reasonable dtematives.

4,5*I No AC~ON

Under the No Action Mternative, DOE will continue
to store surplus HEU (primarily at DOE’s Y-12

I Plant). As stated in Section 1.4.2, storage of surplus
HEU is analyzed for a period up to 10 years in the Y-
12 EA. Storage of weapons-usable fissile materials

I beyond the 10-year period (2005), including surplus
HEU up to the point of disposition, is being

addressed in the Storage and Disposition PEIS.
Current operations as described in Section 2.2.3 at
each of the potential HEU blending sites (Y-12,
SRS, B&W, and NFS) would continue, The impacts
from this No Action Alternative are described in
Swtion 4.2.

4.5.2 No CO-R- USE

Under this second rdtemative, DOE would blend the
entire stockpfle 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
of dl surplus HEU would be performed at dl four
sites. Mthough this dtemative would not recover any
of the economic value of HEU for the Government or
provide peaceful beneficial use of the material, it
would meet nonproliferation objectives and is
includd to provide a comprehensive evrduation of a
fifl range of dtematives in the HEU EIS.

Surplus HEU could be blended to waste either as
UNH or metal at a rate of up to 2.1 Uyr or 3.1 tiyr,
respectively. All the blending sites have UNH

Iblending capabilities. Only OR is considered as a
blending site for metrd blending because SRS, B&W
and NFS neither have nor plan to build metal blending
facilities. Utilizing the metal process, the time
required to blend all 200 t would be more than
64 years. Utiing the UNH process at only one of the
commercial sites, the time required to blend dl of the
200 t would be more than 95 years. No combination
of fewer than three sites could complete the task in’
less than 30 years. For this akemative, rdl four sites
would be used to blend 50 t each. H dl four sites were
to process material, it would take 23.8 years to finish
converting dl 200 t of HEU to LEU as waste.

The blending of surplus HEU to waste would not be
initiated before an LLW disposal facility was
identified to accept the LLW. Surplus HEU would
remain in interim storage at DOE’s Y-12 Plant, or at
another storage facility pursuant to the Storage and
Disposition PEIS, pending identification of the LLW
disposd facifity.

For the DOE sites, blending to waste (that is,
blending 100 tat DOE sites with each site blending
50 t HEW would take 23.8 years if the UNH process
is used, and 16.1 years if the meti process is used.
For the commercird sites, blending to waste (that is,
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blending 100 t at the commercial sites with each
commercird site blendlng 50 t HEU) would tie 23.8
years using the UNH process. (Therefore, if W four
sites were to process the material, it would tie 23.8
years to convert all of the 200 t of surplus HEU to
LEU as waste.) The toti or maximum incremental
impacts for each resource under this alternative are
presented in Table 2.41 under Mtefiative 2.

I [Tables deleted.]

4.5.3 L~ED COWRCU USE
(25~5 ~~ASTE ~~0)

IUnder this third rdternative, 50 t of the surplus HEU
would be blended to commercial fuel while the
remaining 75 percent (150 t) would be disposed of as
waste. First, the title to 50 t of surplus HEU (with
7,000.t NU as ~6) would be transferred to USEC.
USEC (or the successor private corporation) then
would select blending sites for blending 50 t of
surplus HEU to LEU for use in comrnercird fuel. The
remaining quantity would be blended into waste,

I [Text deleted.]

The third ,dtemative would blend the 50 t of HEU at
the commercial sites, each blending 25 t of materird.

I [Text deleted.] The two DOE sites would not blend
, any commercial HEU material. The remaining 150 t

of HBU material would be blended into waste using
all four blending sites. Each DOE and commercial
site would receive 37.5 t of material for blending.
[Text deleted,] The total or maximum incremental
impacts for each resource under this dtemative are
presented in Table 2.+1 under Mtemative 3.

1[Tables deleted,]

4,5.4 S~STA~L CO-R-USE
(65/35 ~~ASTE ~~0)

Under this fourth alternative, dl of the commercial
material (130 t) would be blended to commercial
fuel, and all of the off-spec (40 t) and
non-commercird material (30 t) would be blended to
waste, Thirty-five percent of the HEU would be
blended and disposed of as waste while the remainder
would be blended for commercial use. First, the tide
to 50 t of surplus HEU (with 7,000 t NU as ~6)

Iwould be transferred to USEC. USEC (or the
successor private corporation) would then select sites

for blendhg 50 t of surplus HEU to LEU for use in
commercial fuel. The remaining quantity of
commercially usable HEU (80 t) would be blended at
any or dl of the four sites to LEU for fabrication into
commercial reactor fuel. The remaining 70 t of .
surplus HEU would be blended to waste,

All three alternative blending processes could be
used for this purpose: blending as ~ andor ~6
for 4-percent commercial fuel feed, and blending as
UNH andor as metal for 0.9-percent waste feed,
Surplus HEU could be blended to commercial fuel as
eifier ~ or ~6 at a rate of 10 ~yr. su~lus mu , .
could be blended to waste as either UNH or as metal
at a rate of up to 2,1 tiyr or 3.1 tiyr, respectively, All
the blending sites have UNH blending capability.
Only B&W and NFS are considered as blending sites

1for UF& Only ORR is considered as a blending site
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‘ for mea blending.

Four variations of this alternative would use
combinations of different sites. These particular “
different combinations of sites are representative
only. DOE, USEC, or another private entity might
choose others, depending on programmatic,
commercial, or other considerations,

4.5.4.1 Substantial Commercial Use at
Department of Ener~ Sites (65/35
FueWaste Ratio)

The first variation of the fourth alternative would
blend all of the HEU at the two DOE sites, with the
HEU split equally between them. ORR and SRS
would each blend 65 t of HEU to LEU for
commercial fuel and 35 t of HEU to LEU for disposd
as waste. Utilizing the DOE sites only, blending to
both commercial fuel and waste would ttie 23.2 ~
years if the UNH process were used for blending the
35 t to waste, and 17.7 years if the metrdprocess were
used for blending the 35 t to waste. The total or
maximum incremental impacts for each resource
under this variation are presented in Table 2,4-1
under Alternative 4, Variation a.

4.5.4.2 Substantial Commercird Use at ~
Commercial Sites (65/35 Fue~aste i
Ratio) I

The second variation of the fourth rdtemative would
blend all of the HEU at the two commercial sites, , I

. . ‘ .,
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with the HEU spfit equally between them. B&Wand
NFS would each blend 65 t of HEU to LEU for
commercial fuel and 35 tof HEU to LEU for dlsposd
as waste. Utilizing the commercial sites only,
blending to both commercird fuel and waste would
take 23.2 years whether the UNH or ~6 process
were used for blending. The total or maximum
incremental impacts for each resource under this
variation are presented in Table 2.4-1 under
Alternative 4, Variation b.

[Tables deleted.]

4.5.4.3 Subshntial Commercial Use at N
Four Sites (65/35 Fue~aste Ratio)

The third variation of the fourth alternative would
I blend all of the surplus HEU at fl four sites, with the

HEU split equally among them. ORR, SRS, B&W,
and NFS would each blend 32.5 t of HEU to LEU for
commercial fuel and 17.5 t of HEU to LEU for

I disposal as waste. [Text deleted.] The total or
maximum incremental impacts for each resource

Iunder this variation are presented in Table 2.A1
under Alternative 4, Vtiation c.

4.5,4.4 Substantird Commerdd Use at a
Single Site (65/35 FueWaste Ratio)

The fourth variation of the fourth dtemative would
I blend all of the surplus HEU at only one site. ORR,

SRS, B&W, or NFS would blend 130 t of HEU to
LEU for commercird fuel, and 70 t of HEU to LEU

I for disposal as waste. [Text deleted.] The fourth
variation is each site blending twice the amount of
material as in the first and second variations of this
alternative. .The incremental impacts for each
resource for.either of the DOE sites are the same as
either the to@ or the maximum impacts presented in

I Table 2,4-1 under Alternative 4, Variation a. The
incremental impacts for each resource for either of
the commercial sites are the same as either the toti

I

or the maximum impacts presented in Table 2.&l
under Alternative 4, Variation b. The only exception
is the normal operations dose and risk to the MEI of

I the public, The doses to the MEI for Y-12, SRS,
B&W, and NFS are 1.81, 0.116,0.109, and 7.92
rnrem, respectively. The risks of cancer fatiities per
campaign are 9.06x10-7, 5.80xIU8, 5.46x108, and

I

3.96x106, respectively. The doses to the population
within 80 km (50 mi) are 7.41,7.41,0.982, and 69.9

person-rem, respectively. The risks of cancer
facilities per campaign are 3.7x10-3, 3.7x10-3,
4.9x10A, and 3.5x10-2, respectively.

[Tables deleted.]

4.5.5 ~ COmR~L USE
(85/15 ~~AS~ RAmO)

Under this fifth alternative, all of the commercial
(170 t) and off-spec material would be blended to
fuel. This rdtemative assumes that only 15 percent of
the surplus HEU would be blended to LLW and
disposed of as waste (30 t). This increases the amount
of material that can be used for commercial use to 85
percent. First the tide to 50 t of SUTIUSHEU (with
7,000 t NU as ~6) would be transferred to USEC.

I USEC (or the successor private corporation) would
then select commercial sites for blending 50 t of
surplus HEU to LEU for use in commercial fuel. For.
the remaining quantity of potentially commercially

I

usable ~U (120 t), DOE or USEC (or the successor
private corporation) could have it blended at any or
all of the four sites. The LEU product, following
blending, then would be sold in the market for use in
commercial reactor fuel. The remaining 30 t of
surplus HEU would be blended to waste. The same
processes and site variations of the fourth rdtemative
dso apply to the fifi dtemative.

4,5.5.1 Maximum Commerdrd Use at
Department of Energy Sites (85/15
FueWaste Ratio)

The first variation of the fi~ dtemative would blend
I dl of the surplus HEU at the two DOE sites, with the

HEU split equally between them. ORR and SRS
would each blend 85 t of HEU to LEU for
commercird fuel and IS t of HEU to LEU for disposd
as waste. [Text deleted.] The total or maximum
incremental impacts for each resource under this
variation are presented in Table 2.4-1 under
Mtemative S, Variation a.

I ~ables deleted.]
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4.5.5,2 Mtimum Commerdd Use at
Commercial Sites (85/15 FueWmte
Ratio)

The second variation of the fifth dtemative would
I blend dl of the surplus HEU at the two commercial

sites, with the HEU split equally between them,
B&W and NFS would each blend 85 t of HEU to
LEU for commercial fiel and 15 t of HEU to LEU for

I disposal as waste. [Text deleted.] The total or
maximum incremental impacts for each resource
under this variation are presented in Table 2.41
under Alternative 5, Variation b.

[Tables deleted.]

4.5.5.3 Mtimum Commercial Use at All
Four Sites (85/15 Fue~aste Ratio)

The third variation of the fifth alternative would
I blend all of the surplus HEU at all four sites, with the

HEU split equally among them. ORR, SRS, B&W,
and NFS would each blend 42.5 t of HEU to LEU for
commercial fuel feed and 7.5 t of HEU to LEU for
disposd as waste. [Text deleted.] The mtiimum or
totrd incrementedimpacts for each resource under this
variation are pre~ented
Alternative 5, Variation c.

[Tables deleted,]

in Table 2.4-1 under

B&W, and NFS are 1,22, 0.078, 0.0864, and 6,24
mrem, respectively. The risks of cancer fatalities per
campaign are 6.08x10-7, 3.9x10-8, 4.32x108, and
3,12x10-6, respwtively. The doses to the population
within 80 km (50 mi) are 5.01,5.01,0,787, and 56,3
person-rem, respectively. The risks of cancer
fatalities per campaign are 2.5x 10-3, 2.5x 10-3,
3.9x10A, and 2.8x10-2, respectively.

4.5.6 S~RY OFALTERNA~ES
ANALYSIS

The anrdysis of the impacts of dtematives above is
based on four particular points on the fuel/waste
spectrum: O-, 25-, 65-, and 85-percent fuel. The
reader could readily 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 fueUwaste ratio
for a given set of sites would be between those
presented for rdtematives 4 (65/35) and 5 (85/15) for
the same sites,

The impacts for particular sites could also be
approximated for different site combinations than
those that are analyzed above. To determine the
impacts of blending a different quantity of material at ~.
a particular site than is anrdyzed above, the assumed
quantity can be divided by the appropriate process
rate (10 tiyr for blending to fuel as UF6 or UNH,
3.1 tiyr for blending to waste as metal, and 2,1 tiyr

4,5.5.4 Maximum Commercial Use at a
Single Site (85/15 Fue~aste Ratio)

The fourth variation of the fifth alternative would
blend all of the surplus HEU at only one site. ORR,
SRS, B&W, or NFS would blend 170 t of HEU to
LEU for commercial fuel, and 30 t of HEU to LEU

I for disposal as waste. [Text deleted.] The fourth
variation is each site blending twice the amount of
material as in the first and second variations of this
alternative. The incremental impacts for each
resource for either of the DOE sites are the same as
either the total or the maximum impacts as presented

I in Table 2,&l under Alternative 5, Variation a, The
incremental impacts for each resource for either of
tie commercial sites are the same as either the toti

Ior the maximum impacts as presented in Table 2.41
under Alternative 5, Variation b. The only exception
is the normal operations dose and risk to the MEI of
the public. The doses to the MEI for Y-12, SRS,
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for biending to waste as UNH) to yield the time
period necessary to blend that quantity at that rate,
Multiplying the resultant time period by the annual
impact figures for resource areas that are additive
(site infrastructure, water, radiological exposure,
waste management, and transportation yields the
total impacts for that quantity and site). For the
remaining resources (air quality, socioeconomic,
and chemical exposure) adding annual impacts does
not provide a meaningful measure. For those
resources, the best measure of total campaign
impacts would be the maximum of any applicable
annual impact.

The analyses in this section are based on annual
blending rates which depend in part on DOE’s ability
to supply HEU to one or more sites at the process
blending rates. If DOE is unable to supply material to
multiple sites at the blending rates analyzed (for
example, 10 tiyr for blending to fuel feed as UNH),
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Environmental Consequences

the impacts in a given year (as described in Sections
4.3 and 4.4) would be reduced accordingly. However,
since the impacts in this section are based upon
blending the entire 200 t, the toti campaign impacts
would be similar to those described in the previous
tables, only spread over a longer time period.

Calculating the impacts that would result from the
use of different process rates is less precise, as the
relationships between process rates and impacts are
in some cases not finear. For example, doubling the
process rate for a particular process and facility
would probably approximately double the air
emissions, water usage, and waste generation, but it
would not necessarily double the required wor~orce.
Nonetheless, as the expected impacts from all
alternatives are small during normal operations, a
reasonable approximation of the impacts from
different process rates could be obtained by assuming
linear relationships.

The analysis supports several preliminary
conclusions. For most resource areas, the impacts
decrease as the portion of material blended for
commercial use increases. ~ls conclusion is based
on the analysis of impacts from blending operations
and transportation of materials only. It does not
include the impacts from the endpoints: use of

commercial nuclear fuel in reactors3 (and of the
licensing process for nuclear plants, existing or
anticipated environmental documents for sites for
disposd of the LLW (such as the anticipated sitewide
management of the resulting spent fuel) or disposd
of LLW.Those impacts are or wi~ be assessed as part
EIS for NTS, and the anticipated EIS concerning a
repository for commercial spent fuel). Since the use
of LEU derived from HEU in reactors supplants the
use of LEU from mined uranium, the preferred
dtemative involves no incremental use of nuclear
fuel (or spent fuel to be managed) than that which
would otherwise occur. h contrast, the LLW to be
disposed of from HEU that is blended to waste does
represent m incremental quantity of LLW that would
not need to be disposed of in the absence of this
proposed action. This distinction, together with the
avoided environmental impacts from uranium
mining, milling, and enrichment (Section 4.7),
further enhances the preferability of maximizing
commercial use of surplus HEU.

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

3 h indirectimpactof thepreferrd rdtemativewouldbe the
generationofspentfuelunderrdtematives3,4, and5, which
wouldneedtobernanagdanddisposedofinarcpositorysuch
as theYuccaMountainSite wuccasite is currentlybeing
chmcterizcd;preparationofanEIShasbeenpostponeduntil
furthernotice,dueto lackof funding).Sin@thenuclearfuel
derivedfrom=U wouldreplawnuclearfiel thatwouldhave
~n creatd fromnewlym.ncduraniumwithoutMlsproposed
action,therewouldbenoadditionalspentfuelgenerated.No
spentfuelwouldbegeneratedforthedtematives1(noaction)
and2 @lenddl surplus~U towaste),
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4.6 C~ULAT~ WACTS

4.6.1 D~CmON OF C-A-
mACTS

Impacts from blending surplus HEU to LEU
(assessed in Chapter 4) would be cumulative when
added to impacts from existing and planned activities
at each of the candidate sites evaluated in this EIS.
This type of an assessment is important because
significant cumulative impacts can result from severrd
smaller actions that by themselves do not have
significant impacts.

A cumulative impact is defined as the “impact on the
environment which results from the incremental
impact of the action when added to other past,
present, and reasonably foreseeable future actions
regardless of what agency (Federd or non-Federd),
private industry, or individuals undertakes such other
actions. Cumulative impacts can result from
individually minor but collectively significant actions
taking place over a period of time” (40 CFR 1508.7).
This section discusses potential impacts from other
facilities, operations, and activities that, in
combination with potential impacts from the
disposition of surplus HEU proposal, may contribute
to cumulative impacts.

The cumulative impacts assessment considered a
wide-ranging view of the Department’s programs,
environmental management, and other outside
interactions. Numerous NEPA documents recently
completed for proposed actions at candidate sites
were used to determine site-specific impacts
contributed from each action. If NEPA documents
were in draft form, dtematives that posed the highest
potential for environmental impacts were identified
and used for cumulative impact assessment.
However, if a decision has been made for the
proposed action (that is, ROD is published), then the
impacts associated with the akemative selected were
used, NEPA documents currentiy being prepared dso
were listed and qualitatively discussed as to how
impacts anticipated from the respective proposed
actions would contribute to the cumulative impacts at
each site.

The following documents and the associated
proposed actions were considered in assessing the
cumulative impacts at the candidate sites:

4122

Oak Ridge Rwervation

1 “ EA for the Proposed Interim Storage of
Enriched Uranium Above the Maximum
Historical Storage hvel at the Y-12 Plant
Oak Ridge, Tennessee, DOE~A-0929,
October 1995 (FONSI published 60 FR
54089)

[Textdeleted.]

●

9

●

9

Waste Management PEIS for Managing
Treatment, Storage, and Disposal of
Radioactive and Hazardous Waste,
DOE~IS-0200-D (draft issued, August
1995)

Storage and Disposition of Weapons-
Usable Fissile Materials PEIS, DO~IS-
0229-D (draft issued, February 1996)

s,

PEIS for Stockpile Stewardship and
Management, DOE/EIS-0236 (draft
issued, February 1996)

Medical Isotope Production Project:
Molybdenum-99 and Related Isotopes
EIS, DO~IS-0249F (final issued, April
1996)

Savannah River Site

I
I

●

●

●

●

●

�

Interim Management of Nuclear
Materials EIS, DOE~IS-0220, October
1995 (ROD published 60 FR 65300)

PEIS for Tritium Supply and Recycling
DOE/EIS-0161, October 1995 (ROD
published)

F-Canyon Plutonium Solutions EIS,
DOE~IS-0219, December 1994 (ROD
published)

Supplemental EIS Defense Waste ,
Processing Facility (DWPF), DOE~lS- 1
0082-S, November 1994 (ROD
published)

EIS on a Proposed Nuclear Weapons (
Nonpml$erationPolicy ConcerningFo~ign !

I
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I

I

I

Research Spent Nuclear Fuel, DO~IS-
0218F (find issu~ Feb~ 199@

DOE Programmatic Spent Nuclear Fuel
Management and INEL Environmental
Restoration and Waste Management
Programs EIS, DOE~IS-0203-F, April
1995 (ROD published)

Savannah River Site Waste Management
EIS, DOEEIS-0217F, July 1995 (ROD
published)

Waste Management PEIS for Managing
Treatment, Storage, and Disposal of
Radioactive and Hazardous Waste,
DOEEIS-0200-D (draft issued, August
1995)

Storage and Disposition of Weapons-
Usable Fissile Materials PEIS, DO~A-
0229-D (draft issued, February 1996)

PEIS for Stockpile Stewardship and
Management, DOE/EIS-0236 (draft
issued, February 1996)

Babcock & Wilcox

I [Text deleted.]

Disposition of Highly Enriched Uranium
Obtained from the Republic of
Kazakhstan EA, DOE/EA-1063, May
1995 @ONSI published)

Blending of Kazakhstan HEU is part of B&W’s
cument ficensed operations.

Nuclear Fuel Servic~

No activities are planned at this site other than current
licensed operations.

I [Text deleted.]

4.6.2 S~-SPEC~C C_Am
~A~S

The following sections discuss the cumulative
impacts identified for site infrastructure, air qudlty

and noise, water resources, socioeconomic, public
and occupational heakh, and waste management. The
discussions include the highest potential incremental
impact from the blending akernatives evrduated in ‘
this EIS for each site. Because no new facility is
assumed and neither land disturbance nor wastewater
discharges constituting more than 1 percent of the
stream flow would occur as a result of the
implementation of the proposed action, the
alternatives analyzed would not contribute to
cumulative impacts at any of the potentird blending
sites for land resources, biotic resources, geology and
soil resources, or cultud resources.

4.6.2.1 Site Wrastructure

The site infrastructure impacts resulting from the
proposed action for disposition of surplus HEU would
contribute to cumulative impacts when added to
impacts resulting from existing and planned
activities. This section discusses how impacts
associated with the surplus HEU disposition proposed
action affect each site cumulatively when combined
with the No Action baseline and other proposed
actions.

10ak Ridge Reservation. [Text deleted.] The ORR is
“proposed as an akemative site for actions associated

Iwith the Storage md Disposition PEIS and the five
documents identified in Section 4.6.1. It is under
consideration as a regional treatment and disposal site
for LLW and mixed LLW in the Waste Management
PEIS. h addhion, environmentrd restoration activities
at ORR are expected to continue for 30 years and
therefore would coincide with the operation of the
proposed surplus ~U blending facilities as well as
the other applicable program activities described

I

above. Impacts considered in the Y–12 EA are
included in the No Action Akemative of this EIS.

The ORR was considered as a site for a centralized
I storage facility in the DOE Programmatic Spent

Nuclear fuel Management and INEL Environmental
Restoration and WroteManagement EIZ however, in
the RODS associated with this EIS, DOE decided to
region~ze by fuel type the management of its spent
fuel at three locations: the Hanford Site, ~L, and
SRS. Therefore, the packaging and shipment of
materials is the only activity that will result at ORR
from WISaction and the impacts are minimal. [Text
deleted.]
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Table 4,6.2.1–1 provides a listing of the site
infrastructure related impacts associated with those
applicable NEPA actions for which published data are

I available. [Text deleted.] The cumulative impact of
implementing the proposed blending facilities in
conjunction with other proposed activities is expected
to have littie or no impact on the onsite road and rd
network. Electrical power requirements for the
proposed activities are well within the site and

I
regional power pool capacity or availability. [Text
deleted.] Although fuel consumption during
operation of blending facilities would increase over
current usage, the additiond natural gas, ofl, and cord
requirements for the proposed actions can be satisfied
through normrd contractual means and would not be

I limiting.

Savannah River Site. The SRS is a candidate site for
the 10 documents identified in Section 4.6.1. This
includes the location of an accelerator in the PEZSfor
Tritium Supply and Recycling and the location of a
centralized storage facility in the DOE Programmatic

Spent Nuclear Fuel Management and INEL
Environmental Restoration and Waste Management
EIS. [Text deleted.]

Highly enriched uranium material proposed for
blending for the purpose of stabilization in the SRS
IMNM EIS is the same material proposed for
blending for the purpose of disposition in this EIS.
SRS is proposed as an alternative site for actions
associated with the Storage and Disposition PEIS and
for the stockpile management functions in the Drafi
PEIS for Stockpile Stewardship and Management, It
is also under consideration as a regional treatment
and disposd site for LLW and mixed LLW in the
Waste Management PEIS. h addition, environmental
restoration activities at SRS are expected to continue
for 30 years and therefore would coincide with the
operation of the proposed surplus HEU and blending
facilities as well as the other applicable program
activities described above,

Table 4.6.2.1-1. Site In@astructure Cumulative Impacts at Oak Rhfge Reservation

I
I
I
I
I

I
I

I
I
I
I

I

Stickptie
Waste Stewardship Medicrd

No Manage- and hotopw
Actiona ment Storage and DispositionbManagementc Facfity ~Ud Total

Category Storage Disposition
[Textdeleted,]
Energy 726,000776,200

-yr)
Peakhad 110 e

We)
NaturalGas 95,000,000 e

(m3/yr)
DieseUoil(Uyr) 416,000 e
Coal(tiyr) 16,300 e
Water 14,210 814

(millionUyr)
[Textdeleted,]

68,000 69,000 94,000 500 5,000 1,738,700

11 15 14 e 2 152

949 10,426,000 4,000,000 e 19,800 109,446,750

49,000 208,059,750 213,000 e 56,800 208,794,550
6,600 0 800 e 363 24,063

370 60,560 550 120 19 76,643

1

a IncludesactionsfromtheY-12EA.
b Storagedataisbasedonthemaximumapplicabledtemativeoperationalrequirement.Pudispositiondataisbasedonthe

summationoftie applicablealternativesmaximumoperationalrequirements.
c Datapresentedis themaximumchangeinsiterequirementsduetoNoActionordownsizingsecondaryandcasefabrication,
d Datarepresentsthemaximumvaluefortie blendingoptionsatY-12.
e Datanotreported.
Note MW*megawattelectric.
SourceDOE1995cc;DOE1995dd;DOE1996~DOE1996b;DOE1996~ORDOE1994d;ORMMN 1995i.
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Table 4.6.2.1-2 provides a listing of the site
infrastructure related impacts associated with
existing and other proposed actions at SRS. The
cumulative impact of implementing the proposed
blending facilities in conjunction with other proposed
activities is expected to have littie or no impact on the
onsite road and rail network. The cumulative
electrical power requirements for the proposed
activities would be limiting. This resuks primarily
from consideration of the accelerator production of
tritium alternative of the Tritium Supply and
Recycling program. Cumulative fuel consumption
and water/steam supply requirements for all the
proposed actions are readily avtiable in the area and
can be satisfied through normal contracturd means.

Babcock &Wilcox. There are no proposed actions at
B&W in the reasonably foreseeable fiture other than

I
the blending of HEU received from Kazakhstan,
which is currently being implemented. [Text
deleted.] This action is part of B&W’s current
licensed operation, and because of this small quantity
of HEU (approximately 600 kg [1,320 lb]), the
blending operation is anticipated to be completed
prior to the proposed action associated with this EIS.

Nuclear Fuel Services. No future activities are
currently proposed for NFS other than existing
licensed operations, Therefore, cumulative impacts
at NFS would be similar to impacts analyzed for each
alternative in this EIS,

4.6.2,2 Air QuaUty and Noise

Cumulative impacts to air quality constitute emission
sources at each facility including no action and
planned or proposed emissions. Only the cumulative
impacts for criteria pollutants are presented since
there are no anticipated toxic/nonradiological
hazardous air pollutant releases from the surplus
HEU disposition proposal, Cumulative radiological
air emission impacts are considered in the public and
occupational health section (Section 4.6.2.5).
Concentrations of criteria pollutants are calculated
from these emissions using site-specific
meteorology, dispersion characteristics, terrain, and
stack parameters. These criteria pollutant
concentrations then are compared to Federal and
state regulations and guidelines to determine
compliance.

Each of the candidate sites, ORR, SRS, B&W, and
NFS, is currentiy in compliance with Federd as well
as state regulations and guidelines. Air emissions
from the planned or proposed activities plus the no
action emissions would increase concentrations of
criteria pollutants. The cumulative impacts are
presented in Tables 4.6.2.2–1 through 4.6.2.24 for
each candidate site, respectively. The resulting
concentrations from cumulative impacts would be in

.compliance with Federd and state regulations at each
candidate site.

Oak Ridge Rmervation. Cumulative impacts to air
quality at ORR include impacts from no action

I

emissions, HEU blending activities and the five
documents listed in Section 4.6.1. Incremental
increases in air pollutants result from each of these
proposed activities and contribute to the cumulative
impacts at the site. Estimated cumulative
concentrations of criteria pollutants at ORR are
presented in Table 4.6.2.2–1. The baseline includes

Iimpacts from the Y–1 2 EA and FONSI. [Text
deleted.]

Savannah River Site. Cumulative impacts with
respect to air qutity at SRS include impacts from no

I

action emissions, ~U blending activities and the 10
documents fisted in Section 4.6.1. [Textdeleted.] The
resulting cumulative concentrations of criteria
pollutants at SRS are shown in Table 4.6.2.2-2.

Babcock & Wilcox. Cumulative impacts to air
quality at B&W include impacts from no action
emissions of po~utants and HEU to LEU conversion
and blendlng. Table 4.6.2.2-3 presents cumulative
impacts for B&W.

Nuclear Fuel Services. Cumulative impacts to air
quality at NFS include emissions of pollutants from
no action and HEU to LEU conversion and blending,
Table 4.6,2,24 presents cumulative impacts for NFS.

Cumula~ve noise impacts include contributions from
existing and planned facilities plus proposed facilities
at each of the candidate sites. Noise impacts may
result both from onsite noise sources and from offsite
sources such as traffic. Noise impacts on individuals
from this alternative are expected to be small,
resulting in little or no increase in noise levels at
offsite areas. Little or no increase in cumulative noise
impacts to individuals offsite is expected to occur.
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T&k 4.6.2.1-2. Stie Infimtictire Cumutive Impmti & Savann& River S&e

Foreign
Reseamh Stockptie

SRS mtium Reactor Stewardship
consolidated supply and Spent waste and

NoAction Actionsa ReeycIeb Nuclear Fuel Management Storage and D~positionc Management ~Ud Total
Gtigory Storage Disposition

next deleted.]
Energymyr) 659,000 963,400 4,534,m 1,500 120,000 76,000 69,000 9,700 5,000 6,437,600
Peakhad we) 130 d 666 e e 13 15 1.6 2 828
Nati Gas o 0 0 e e O 10,426,000f O 19,800g 10,445,800

(m3/yr)
DieseVoil~yr) 28,400,000 4,070,000 9,180,000 e e 49,000 208,059,750 28,400 56,800 249,843,950
Cord(tiyr) 21O,OOO 2,580 221,400 e e 4,990 0 1,090 363 440,423
Water(millionVyr) 153,687 6,430 4,595 1.9 325 60,560 459 46 19 226,114
next deletd.]

a Includ~actionsfromInterimManagementofNuclearMaterial;F-&yon PlutoniumSolutions;DefenseWasteProcessingFacility;andProgrammaticINELSpentNuclearFuel;
SRS Waste Management EIS data not reported.

b An Amelerator Production of Tritium is to be constructed at SRS.

c Storage data is based on tie maximum applicable dtemative operatiomd requirement. Pu disposition data is based on tie summation of tie applicable dtematives maximum
operational ~uirements.

d Data represents tie maximum vskre for tie blending options at SRS.

e Data not repoti

f Nati gas is not available at SRS; tierefore, &eseVoil gas (approximately 14.8 million 1)would be substituted for a natud gas requirement of 10.4 million m3/year.

g Nati gas is not available at SRS; tierefore, dieseVoil gas (approximately 28,200 1)would be substituted for a natud gas requirement of 19,800 m3/year.

Note MW-megawatt electric.

Sour= DOE 1995i;DOE1995~DOE1995w,DOE1995dd;DOE1996&DOE1996b;DOE1996%SR DOE 19943 SR DOE 1994~ SR DOE 1995b; SR DOE 1995c; SR DOE
1995~ SRS 1993z3.
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Table 4.6.2,>1. Estimated CumuMve Concentrations of Criteria Pollutants at Oak Rtige Reservation

I
Cumtiative Concentration

,
Most Stringent

Averaging Re@ationa or Other OnSite

I
Time Guideh* NoAction Actititi=a mu Toti

I Pollutant (@m3) (@m3) (@m3) (@m3) (p#m3)

I

Carbonmonoxide(CO) 8 hours lo,ooob 5 9.7 11.5 26.2

1hour 40,000b 11 29.5 53 93.5

kad @b)
1 Nitrogendioxide@02)

I

particulatematterGMIO)

I
Sulfir dioxide(S02)

Mandated by Tennessee

~.5b c d
Cdenti Quarter 0.05 0.05

Annurd ~Wb 3 0.9 1.33 5,23

Annurd ~ob 1 9.6 0.03 10.63

24 hours 150b 2 27.6 0.37 29.97

Annual 80b 2 43.7 2.46 48,16

24 hours 365b 32 20.2 29.3 81.5

3 hours l,300b 80 718 161 959

24 hours 150e 2 27.6 80.16 109.76
1 Totalsuspended

particulate (TSP)
Gaseousfluorides(as~) 1month 1.2e 0.2 c d 0.2

1.6e 0.3 c d
1 week 0.3

,1
I

I
24 hours 2.9e

c d
<0.6 <0.6

12hours 3.7e <0.6 c d <0,6

8 hours 250e 0.6 c d 0.6

I a OtheronsiteactivitiesincludingtheY-12W,WasteMmagement,StorageandDisposition,StockpileStewardshipandManagement,
I andMedicalIsotopeProductionEIS.
1 b Fderal standard.

c Datanotavailable.
d No efissions from he proposed HEU blending activities

c Statestandardorguidetine.
1 [Textdeleted.]

Nota Ozone,asacriteriapo~utangisnotdireetlyemittedormonitoredbythecandidatesites.
I Sourcti 40 CFR 50; DOE1995i;DOE1995wDOE1996qDOE1996b;DOE1996h;ORLM~ 1995hORLM~ 1995d;

TNDEC1994XTNDHE1991a.
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Table 4,6.2.>2. Estimated Cumuhtive Concentrations of Ctieti Pollutants at Savannah River Site

CmmdativeConcentration
Most Stringent Other

Averaging Re@atiom or No Omite
Time Guideties Action Actititiesa ~U Toti

Pollutant wm3) (@m3) (Wm3) (@m3) (@m3)
Carbonmonotide (CO) 8 hours lo,ooob 22 383 0.07 405,07

bad @b)
Nitrogendiotide ~OJ
Particulatematter@MIO)

Sulfurdiotide (S02)

Mandated by South Caro~ma

Totalsuspendedparticulate
~sP)

Gaseousfluorides(asW)

1hour
CrdendarQuarter

Annual
Annual

24 hours
Annual

24 hours
3 hours

Annual

1month
1week

24 hours

40,000b
l.sb

loob
5ob

150b
80b

365b
l,300b

75e

0,8e
1.6e
2.9e

171
O,w
5.7
3

50.6
14,5

196
823

12.6

0.09
0,39
1.04

1708 0.14
c d

21 0,01
0,2 Co,ol
8.5 <0.01
2.2 0,02

53.3 0.32
335 0.71

11879,14
0,0004

26,71
3,21

59,11
59.11

249,62
1158,71

0.2 0,05 12,85

c d 0.09
c d 0,39
c d 1.04

12hours 3.7e 1.99 c d 1,99

I
a Other onsite activities including the hterim Management of Nuclear Materials, Tritium Supply and Rmycting, F-Canyon

,

Plutonium Solutions, Defense Waste Pro~ssing Facifity, Foreign Res~ch Spent Nuclw Fuel, ~L Spent Nuclear Fuel
Management, SRS Waste Management, Waste Management, Storage and Disposition, and Stockpile Stewardship and Management,

[ b Federd standard,

c Data not available.

d No emissions from the HEU blending activities.

e State standard or guidetine. I

Note Ozone, as a criteria pollutant, is not directiy etitted nor monitored by the candidate sites.

I

Sourcti 40 CFR 50 DOE1995i; DOE1995p; DOE 1995cG DOE 1996a DOE 1996h DOE 1996g OR LMES 1995&
OR LMES 1995~ SC DH~ 1992b; SR DOE 19943 SR DOE 1994b; SR DOE 1995b.

I

I
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Table 4.6.2.>3. Estimated Cumutive Concentrations of Criteria Pollutants at Babcock & Wilcox

I

I
I
I

Cmntiative Concentration

MostSt*gent
Averaging Re@ations or

me Gtide~m* NoAction Totrd

Pollutant (@m3) (@m3) (H:3) (@m3)

Carbonmonoxide(CO) 8 hours lo,oooa 4 5.43 9.43

1hour 40,000a 13.1 17.63 30.73

had @b) CalendarQuarter 1.5a b c b

Nitrogen dioxide@OJ hnud 100a 3.5 0.14 3.64

ParticulatematterGM1o) hnud 5oa 0.02 0.03 0.05

24 hours 150a 0.16 0.19 0.35

Sulfir dioxide(SOJ Annual 80a 0.34 0.4 0,74

24 hours 365a 2.28 2.74 5.02

3 hours l,300a 11.8 14.11 25.91

Mandated by V1rgtia
Totalsuspendedparticulate mSP) Annual 60d 0.03 0.03 0.06

24 hours 150d 0.22 0.19 0.41

a Fderal standard.

b Data not available.

c No emissions from tie proposed HEU blending activities.

d State standard or guidefine.

Not& Ozone, as a criteria pollutant, is not dirwtiy etittd or monitored by tie candidate sites.

Sourc~ 40 Cm 50; DOE 1995w OR LM~ 1995b; VAAPCB 1993&VADEQ 19953 VADEQ 1995b.
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Table 4.6.2.~. Estimted Cumuktive Concentrations of Criteti Pollutants at Nuclear Fuel Services

Cumulative Concentration
Most Stringent

Averaging Re@ations or
Time Guidelines NoAction ~U Total

Pouutant (@m3) (v@m3) (wtim3) (w~m3)
Carbonmonoxide(CO) 8 hours lo,oooa 1.97 0.62 2,59

1hour
kad @b) CalendarQuarter
Nitrogendioxide@OJ Annual
Particulatematter@MIO) Annurd

24 hours
Sulfurdioxide(S02) hnurd

24 hours
3 hours

Mandated by Tennmsee
Toti suspendedparticulate ~SP) 24 hous
Gaseousfluorides(as~ 1month

1 week
24 hours
12hours

40,000a
1.5a

100a
5oa

150a
80a

365a
l,300a

150d
~.2d
~.6d
2.gd
3.7d

2.52
b

0.62
0.03
0.21
0.02
0.15
0.35

0.21
0.02

<0.06
0.06
0.10

0.80
c

0.03
Cool

0.03
0.05
0.40
0.96

0.03
tracee
tracee
tracee
tracee

3,32
b

0.65
0.04
0.24
0.07
0,55
1,31

0,24
0$02

<0.06
0.06
0.10

8 hours 250d 0.11 tracee 0,11

a Fcderd standard.

b Data not available.

c No emissions from the proposal HEU blending activities.

d State standard or Widefine.

C Hydrofluonnation is anticipate to be a closed system with a scrubber filter exhaust system. Therefore, emission of gaseous
fluorides is estimated to be a trace amount.

next deleted.]

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

Sourcti 40 CFR 50; NF NRC 1991a OR LM~ 1995b;~ DEC 1994%~ DEC nda; ~ DHE 1991a.
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Environmental Consequences

4.6.2,3 Water Resourcw

Implementation of decisions associated with the
HEU disposition proposed action would contribute
minimal water resource impacts at each site. The
potential effect of these actions on cumulative
impacts for each site is discussed below.

Oak Ridge Reservation. The operation of a UNH
blending facility alternative would have the greatest
impact on water resources at ORR, among other
blending alternatives evaluated in this EIS. Other
operations and new facilities planned that cotid add
cumulative impacts to water resources are those
associated with the five other DOE programs
identified in Section 4.6.1 and current DOE
operations. [Text deleted.]

Table 4,6,2.3-1 summarizes the estimated
cumulative water usage from the C~ich River. Water
requirements during the operation of rdl the proposed
projects would be obtained from the Clinch River.
Total cumulative water requirements for the site
(76,643 million Uyr [20,247 MGY]) would be 1.8
percent of the Clinch River’s average flow (132 m3/s
[4,661 ft3/s]). The proposed UNH blending facifity
would account for approximately 0.03 percent of the
cumulative water usage.

Among the alternatives evaluated in this EIS, the
operation of a UNH blending facility alternative
would have the greatest impact on water quality at
ORR, Table 4.6.2.3-2 summarizes the estimated
cumulative water discharge to the Clinch River via
Bear Creek, McCoy Branch, Rogers Quarry, and East
Fork Poplar Creek. [Text deleted.]Total estimated
cumulative wastewater discharge (13,141 milliodyr
[3,472 MGY]) would be discharged to East Fork
Popular Creek and Clinch River. The proposed UNH
blending facility would account for 0.1 percent of the
total estimated cumulative wastewater discharge.

If all the wastewater were to be discharged to East
Fork Popular Creek, the total cumulative amount
(13,141 million l/yr [3,472 MGY]) would represent
ap roximately 32 percent of the average flow (1.3

fm /s [45 ft3/s]). All wastewater effluent from
treatment facilities would be released on a
continuous basis, without causing impacts to the
creek or to downstream users. Unlike wastewater
effluent from treatment facilities, cooling system

I Tabh 4.6.2.3-1. CumuhrtiveAnnual Water Usages

I
1
I
1
I
I
1
I
I

I

I

at Oak Rtige Reservtin% b -

Water
Requirement

Prop (flion Vyr)
NoAction 14,210C
Uext deleted.]
WasteManagement 814.5b
StorageandDisposition 60,930b’d
StockpiieStewardshipandManagement 550
Proposti Medicd IsotopeProduction 120b
mu ~gb

Toti annualcumulativewaterusage 76,644

a kcludes both groundwater and surface water usage.

b Data represents the maximum value for the comparative
dtemative scenario.

c Y-12 EA included in current ORR water usage.

d kcludes 370 mi~on Vyrfor the storage rdtemative and
60,560 mi~on Vyrfor the disposition rdtemative.

next deletti.]

Sour& DOE 1995w DOE 19963 DOE 1996h DOE 1996k
ORL~ 1995b; OR - 1995i.

Tdle 4.6.2.3-2. Cumulative Annual Wmtewater
D~charge at Oak Rkfge Reservation

I
I
I
I
I

I
I
I

Nonhazardous
Sardtary and

hdustrhd

I Progam (mWon Vyr)
NoAction 1,858Ab
~ext deleted.]
WasteManagement 101.9C
StorageandDisposition 11,162CSd
StockpiieStewardshipand Oe

Management
ProposedMedicd hotope f

Production
mu 18.7C
Totrdannurdcumulativetreated 13,141

wastewaterdischarged

a Includes nonb~dous sanitary and nonhmardous wastewater
discharges from ORR activities.

b Y–12 EA, no number was reported.

c Based on the highest trmted volumes from the dtemative
s~nario. 1

mext deleted.]

d hcludes wastewater from the storage rdtemative 185 rnil~on
Uyrand10,977 mi~on Vyrfor the disposition dtemative.

e Would not relaing additiomd wastewater.

f No number was reported.

Sourca DOE 1995m; DOE 1996%DOE 1996b DOE 1996k OR

I LMES 1995b; OR ~~ 1995i.
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blowdown activities associated with the Storage and
Disposition Program would discharge greater
quantities over a shorter period of time. These
discharges would cause scouring of streambeds,
erosion of stream channels, increased turbidity, and
potentird flooding of areas.

All the wastewater discharged to the sub-drainage
basins on the ORR flows directly to the Clinch River.
The total cumulative wastewater discharge (13,141
million l/yr [3,472 MGY]) would represent
approximate 0.3 percent of the average flow of the

Jriver (132 m /s [4,647 ft3/s]) and would therefore
have no adverse effect on flow or downstream users.
All discharges would be monitored to comply with
NPDES permit limits.

Existing ORR treatment facilities could
accommodate all the new cumulative process and
wastewater streams. The expected totrd cumulative
wastewater discharge to the tributaries, 13,141
million Vyr (3,472 MGY), would continue to meet
NPDES limits and reporting requirements. DOE is
currently involved with the remediation of East Fork
Poplar Creek under CERCLA, because the creek was
contaminated by past releases from the Y-12 Plant.
Significant clean-up activities are required on- and
off-site.

Savannah River Site. Among the alternatives
evaluated in this EIS, the operation of a UNH
blending facility would have the greatest impact on
water resources at SRS. Table 4.6.2.3-3 summarizes
the estimated cumulative water usage from the
Savannah River and groundwater. Water
requirements during operation of all the proposed
projects would be obtained from existing or new well
fields at SRS and from the Savannah River. Total
cumulative water requirements for the site (226,115
million Vyr [59,733 MGY]) would be a 47-percent
increase over current usage. Of the 226,115 tifion
l/yr (59,733 MGY), approximately 200,000 million
l/yr (52,840 MGY) would be supplied by surface
water. This amount is 2.3 percent of the Savannah
River’s average flow and 3.5 percent of the river’s
minimum flow. After treatment, most of the water
withdrawn is returned to the Savannah River through
its onsite tributaries and would not affect downstream
users. The remaining water requirements would be
withdrawn from groundwater sources. Suitable
groundwater from the deep aquifers at the site is

4132
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I Table4.6.2.3-3. CumuhrtiveAnnual Water Usage

I

I

I
1
I
1

I
I
I
I

I
1
I
1

I

I

at Savannah River Site

Water
Requirement

Program (tilion Vyr)”
NoAction
hterim Managementof Nuclear

Materials
TritiumSupply,andRecycling
F-CanyonPlutoniumSolutions
DefenseW~te ProcessingFacility
ForeignResearchSpentNuclear

Fuel
Programmatic~L SpentNuclear

FuelManagement
WasteManagement
StorageandDisposition
StockpileStewardshipand

Management
mu

153,687
5,100b

4,595C
l,190b

91,2b
~.gb

4gb

325b$d
61,010bs“ e

46b*d

~gb

Toti annurdcumulativewaterusage 226,114

a Includesbofigroundwaterandsurfacewaterusage.
b Basedoncomparativedtemativescenario.
~ext deleted.]
c Anacceleratedproductionoftritiumfacitityis tobe

constructedatSRS.
d Basedonpretirninarydata.
e Includes450miltionVyrfortie storagerdtemativeand

60,560mi~onVyrfortie dispositionalternative,
Source DOE 1995i; DOE 1995X DOE 1995cG DOE 1996W

DOE 1996b; DOE 1996% OR LMES 1995b;
SR DOE 1994%SR DOE 1994b; SR DOE 1995G
SRS 1995a2.

abundant and aquifer depletion is not a problem,
Pumping from the deep aquifer to meet domestic,
process and other water uses has continued since the
early 1950s. This usage has not adversely affected
water levels in the deep aquifer. The proposed UNH

] blending facility would account for 0,008 percent of
the toti cumulative water usage.

Among the alternatives evaluated in this EIS, the
operation of a UNH blending facility would have the
greatest effect on wastewater discharge to the
Savannah River. Table 4.6.2.3+ summarizes the
estimated treated wastewater discharge to the
Savannah River. Total cumulative wastewater

Idischarge (13,087 million Yyr [3,457 MGY]) would
be 0.15 percent of the average Savannah River flow,

— ———.—— ---— ... . .1
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[Text deleted.]

The proposed UNH blending facility would account
for 0,14 percent of totrd estimated cumdative waste
water discharge to the Savannah River and

I

I
I

I
I
I
I
I
I

I

1
I

I
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I
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Table4,6,2.3A. CumuktiveAnnual Wastewater
Dticharge at Savannah River Site

Program
NoAction
InterimManagementof Nuclear

Materials
TritiumSupplyandRecycling
F-CanyonPlutoniumSolutions
DefenseWasteProcessingFacility
ForeignResearchSpentNuclear

Fuel
Pro~arnmatic~L SpentNuclear

FuelManagement
WasteManagement
StorageandDisposition
StockpileStewardshipand

Management
mu
Totalannualwastewaterdischarges

to the SavannahRiver

Nonhazardous
Sanitary and

hdusttid
(Wlon Vyr)

73106a
Ob

908C
a

52.6d
~.gd

~9d

83d, e

11,196.6e1f
~6d, e

18,7d
13,087

a CurrentlydischargedfromtheCentrtiti Sanitary
Wastewater~eatrnentPlant(730miltionVyr)andtheF-and
H-Areaeffluenttreatmentfacitity(1.6milfionUyr).

b Nonumberreported,
c An accelerated production of tritium facifity is tobe

constructed at SRS.

d Based on the Mghest treated volumes from tie dtemative
scenarios.

c Based on preliminary data.

f Includes 219,6 rrdllion Vyr for the storage alternative end
10,977 million Uyrforthe disposition alternative.

Source: DOE 1995i; DOE 1995p; DOE 1995w; DOE 1996%
DOE 1996~ DOE 1996&OR LMES1995&
SR DOE 1994%SR DOE 1994b SR DOE 1995q
SRS 1995*2,

2,2 percent of the wastewater treated at the
Centralized Sanitary Waste Water Treatment Plant.

Existing SRS treatment facilities could
accommodate all the new cumulative process and

wastewater streams if a new facility is built for
tritium supply and raycle operations as planned. The
expected toti cumulative wastewater discharge to

1the tributaries, 13,087 million Vyr (3,457 MGY),
would continue to meet NPDES limits and reporting

I requirements

Downstream (approximately 130 river miles or 210
km), the Beaufort-Jasper Water Authority in South
Caroba withdraws approximately 7,200 mi~ion Yyr
(1,900 MGY) to a population of about 51,000
persons. By the year 2000, Beaufort-Jasper plans to
supply water to 177,000 persons. The Cherokee Hill
Water Treatment Plant (130 river miles or 210 km)
downstream withdraws about 4,200 million l/yr
(1,1 10 MGY) and plans to supply a domestic
equivalent of 200,000 persons in the future.

Babcock & Wilcox. No future activities are
currently proposed for B&W that would add
cumdatively to the site’s water usage or affect water
quality. Therefore the cumulative impacts for water
resources would be similar to the impacts anrdyzed
for each akemative in this EIS.

next deleted.]

[Table deleted.]

Nuclear Fuel Services. No future activities are
currently proposed for NFS that would add
cumulatively to the site’s water usage or affect water
qudi~. Therefore, the cumulative impacts for water
resources would be similar to the impacts anrdyzed
for each akemative in this EIS.

I [Table deleted.]

4.6,2,4 Sotioeconomim

Implementation of decisions associated with the
surplus HEU disposition proposed action would

I
contribute minimal socioeconomic impacts on the
regions. The potential effect of these actions on

‘ cu-mulati~eim~acts for each site is discussed below.

Oak Ridge Reservation. The cumulative impacts
resulting from HEU blending facilities at ORR on the
regionrd economy, population, housing, community
services, and local transportation would be minor

I (see Appendix ~. A maximum of 125 direct jobs and
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319 indirect jobs in the local economy would be
created for this proposed action. h addition to the
existing condhions, and the HEU blending program,
there are five other DOE documents identified in
Section 4,6.1 included in the cumulative analysis.
[Text deleted.]

If all of the alternatives were located at this site, the
maximum possible total of 9,000 peak construction
jobs and 5,000 operations jobs would be created. This
would generate a total of approximately 13,000
indirect jobs on the local economy. This is
approximately 3 percent of the civflian labor force for
the ORR REA,

These increases would generally be beneficird to the
economy, providing newjobs and increased revenues
in the ROI. However, in-migrating workers would
be required to fill a portion of the new jobs created,
which would require an increase in housing units and
community services. Additionally, new road
construction may be needed to handle traffic
increases in the ROI.

The temporary nature of construction-related jobs
coupled with the differences in peak employment
years between the various dtematives would lessen
any impacts associated with the construction phase.
Operation-related jobs would have a moie permanent
impact on the region. Phasing in the operation
employment and training for each program would
reduce the annual level of housing demand and
smooth the peak and vrdley effect that would occur
between peak construction and full operation.

Savannah River Site. The cumulative impacts
resulting from the proposed ~U blending facilities
at SRS on the regional economy, population,
housing, community services, and local
transportation would be minor (see Appendix F), A
maximum of 125 dir~t jobs and U5 indirect jobs in
the local economy would be created. h addition to
the existing conditions and the HEU blending
program, there are 10 other DOE documents
identified in Section 4.6.1 included in the cumulative
anrdysis. Programs being considered for SRS include
the Storage and Disposition of Weapons-Usable
Fissile Materials which would generate a maximum
of 8,900 peak year construction-related jobs and
6,300 operation-related jobs and Stockpile
Stewardship and Management which would create

4134

about 280 peak year construction-related and 810
operation-related jobs, The SRS IMNM EIS
indicates that it is unlikely that new jobs would be
created at SRS to support this program. The Tritium
Supply and Recycling mission would generate
approximately 1,400 peak year construction-related
and 630 operation-related jobs. The SRS Defense
Waste Processing Facility Supplemental EIS
estimates this program would create a maximum of
270 peak year construction-related jobs but there
would be no new operation-related jobs. Also, the
Programmatic Spent Nuclear Fuel Management and
INEL Restoration and the Wasre Management
Program EIS estimates this mission would generate a
maximum of 2,700 peak year construction-related
jobs but there would be no new operations-related
jobs.

If all of the proposed alternatives were
simultaneously sited at SRS, approximately 14,000
peak year construction-related and less than 8,000
operation-related jobs would be created, This would
generate about 16,000 new indirect jobs during full
operation in the local region which would lead to
about an 8 percent increase in the civilian labor force
in the SRS REA. These increases would generally be
beneficial to the economy, providing new jobs and
increased revenues in the ROI, However, im-
migrating workers would be required to fill a portion
of the new jobs created which would require an
increase in housing units and community services,
Addition~y, new road construction maybe needed
to handle trtic increases in the ROI,

The temporary nature of construction-related jobs
coupled with the differences in peak employment
years between the various dtematives would lessen
any impacts associated with the construction phase,
Operation-related jobs would have a more permanent
impact on the region. Phasing in the operation
employment and training for each program would
reduce the annual level of housing demand and
smooth the peak and valley effect that would occur
between peak constmction and full operation.

Babcock & Wilcox. The cumulative impacts
resulting from the proposed HEU blending facilities
at B&W on the regional economy, population,
housing, community services, and local
transportation would be minor, The maximum

I number of direct jobs created by the HEU program
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I
should not exceed 126 at the site and another 285
indirect jobs in the regional economy. The other
programs currently being considered for B&W, the
disposition of Kazakhstan HEU, would be absorbed

[by the current workforce. [Text deleted.] The impact
1of this small number of jobs generated by the HEU

program would be a slight improvement in the
regional economy, the housing market would not be
burdened, but road congestion may worsen due to.
increased traffic. A summary of the socioeconomic
impacts of operating an HEU blending facility at
B&W are presented in Appendix F of this document.

Nuclear Fuel Services. No future activities are
cunently being proposed for ~S other than existing
licensed operations. Therefore, cumulative impacts
at NFS would be similar to the impacts analyzed for
each akernative in this EIS.

4.6,2,5 Public and Occupational Health

The cumulative radiological doses and resulting
heakh effects are summarimd in Table 4.6,2.5-1, for
each of the four sites being assessed in this EIS. [Text
deleted,]In regard to the presented cumulative impact
results, it should be noted that SRS could exceed the
proposed population dose reporting limit (58 FR
16268) of 100 person-retiyr if certain activities (as
shown in Table 4.6.2,5-1) are in an operational mode
during the years in which blending processes are to
be in effect. Furthermore, it should rdsobe noted that
the total cumulative SRS site dose to the MEI would
not exceed the 100 mredyr limit; however, the 10
mredyr limit due to airborne releases (Clean Air

IAct) c~uld be exceeded if key potential activities at
the site were operational at the same time as the
blending processes, However, the 100 person-retiyr
is only a proposed notification requirement, No
mitigation measures would be required at this point.
With the exception of no action, the values presented
in this table are projected estimates and do not reflect
actual doses and resulting health effects. This
potential limit exceedance however, conservatively
assumes that the MEI would have to be located at

Iseveral different receptor points simultaneously,
therefore representing an upper-bounding scenario.
The cumulative chernicrdexposure risk and resulting
health effects are summarized in Table 4,6.2.5-2 for
each of the four sites being addressed in this EIS.

4.6.2.6 Waste Management

Implementation of d=isions associated with surplus
HEU disposition proposed actions would impact
waste management activities at each of the candidate
sites. The following sections discuss how waste
management activities would be affected
cumulatively at each site.

Oak Ridge Rwervation. ORR is a candidate site for
HEU ble~ding and in five documents identified in
Section 4.6.1. The largest impact results if ORR is
selected as a regional disposrd site under one of the
Regiontized Akematives in the Waste Management
PEIS. The next largest impact is expected from the
Collocation Storage option in the Storage and
Disposition PEIS. As i~ustrated in Table 4.6.2.61, it
is expected that surplus HEU blending akematives
would have consist~nfly smaller impacts than other
foreseeable activities. Thus, the impact of blending
HEU to LEU is small compared to the cumulative
impacts of other potential actions at ORR.

Savannah River Site. The SRS is a candidate site for
HEU blending and in 10 documents identified in
Section 4.6.1. The largest impact on radioactive
waste management would result if SRS is selected for
a regional treatment and disposd facility for LLW
and mixed LLW as a result of the ROD from the
Waste Management PEIS. The next largest
radioactive waste management impact would occur if
the ROD selects tie preferred actions recommended
in the Interim Management of Nuclear Materials EIS.
The largest impact on nonhazardous liquid waste

[ management would occur as a result of the ROD
“from the PEIS for Tritium Supply and Recycling

andor if SRS were selected as a reactor site for
plutonium disposition in the ROD resulting from the
Storage and Disposition PEIS. The largest impact on
hazardous waste management would result if SRS
was selected for a mixed oxide fuel fabrication
mission in the ROD from the Storage and Disposition
PEIS.

As i~ustrated in Table 4.6.2.G2 it is expected hat the
surplus HEU blending alternatives would have
consistently smaller imuacts than other foreseeable
activities; bus, the ove~~ impact of blending HEU
to LEU “would not contribute significantly to
cumulative impacts at SRS.
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Disposition of Surplus Highly
Enriched Uranium Final EIS

T&le 4.6.2.5-1. EstimatedAverage Annual Cumutitive Radwlogical Doses and Resulting Health Effects
to O#site Popuhtin and Facil@ Workers

I Mtitiy Exposed ToM Popdation
In~vidd Withk 80 kma Workers

Fati ToM Number of Toti Number of
Toti Cancer Dosed Fatal Dosee Fati
Doseb Mkc @erson. Cancersc (person- Cancersc

1 Program (rem) rem) rem)

1
1
I
I

I
I
I
I

I

I
I
I
1
I
I
I
I

I
I
I
1

Oak Mdge Reservation
NoAction
Y-12 InterimStorage
WasteManagement
StorageandDisposition
StockpileStewardshipand

Managementf
ProposedMedicd IsotopeProduction
HEu

[Textdeleted,]
Savannah River Site

NoAction
InterimManagementof Nuclear

Materials
TritiumSupplyandRecycfing
F-CanyonPlutoniumSolutions
DefenseWasteProcessingFacility
ForeignReactorSpentFuel
~L SpentNuclearFuel
WasteManagement
StorageandDisposition
StockpileStewardshipand

Management
VogtleNuclearPlanth
HEU
[Textdeleted.]

3.OX1O-3
1,3X103
5,8x10-4
4,6x10-8
2,OX1O4

3.1X1O-4
309X105

3.2x104
2,8x103

2,5x103
8.9x106
1.OX1O6
1.8X1O-’
5,0xla4
3.3X1U5
104X1U8
100X10-8

1.7X1O”4
2,5x106
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1.5x10-6 28 1.4X1O-2

6,5x107 12 6.0x103

2.9X1O’ 19 9.4X1O-3
2,3x1011 8.2x104 4,1x107

1.0x10-7 0.6 3.OX1O4

1,6x107 15 7,5X1O-3
2.OX1O-8 0.16 8.0x105

1.6x107 21,5 1.1X1W2
1.4X106 110 5.5X102

1.2X1O-6 210 0.11
4.5X109 0,38 lo9xlo~
Sooxlalo 7,OX1O-2305X1U5
9.OX1O11 8!6X103 403X10-6
205xl@7 18.4 9,2X1U3
1.7X1O-8 1,5 7.4X104
700X1012 7.8x104 3.9x107
5.OX1O12 5.9xlo~ 300X107

8.5x1U8 5C7X1022.9X1O-5.
1,3X1O-9 0016 8,0x105

1 —. -—. .. —-
<. ---7 -:=- ,. .,TF .- —-——

68
12,9
0.45

24
-1.8

25
11.3

216
140

42
131
118
32
76
81
24

156

NA
11,3

—- ---

2,7xl~2
5,2x103
1,8x104
9.6x103

-7,2x104

1.OX1O2
4.5X103

‘8,6X102
5,6x1V2

1.7X102
5,2x102
4.7X1U2
1,3X102
3.4X102
3,2x1U2
9,6xlU3
6,2x1U2

NA
4,5X103

I

————. .,.,,, .-. ‘,---- :, ..4-’: ‘; , ., , ;:,,:,.,,.,,,. - .,- .. . .,,; ;,....-.-,,,,. . . ,,,,.:.:. , -.



,,

Environmental Consequences

T&le 4.6.2.5-1. EstimatedAverage Annual Cumubtive Radwlo@d Doses and Resuting Health E#ec&
to Oflstie Popution and FmZ@ Worhrs—Continued

MaximWy Exposed ToM Poptiation
htitidd Wlfi 80 kma Workers

Fati Toti Number of Toti Number of
Toti Cancer Dosed Fati Dosee Fatil
Doseb Mkc Qerson- Cancersc Qeraon- Cancersc

Program (rem) rem) rem)
I Babcock& Wtico#

I NoActio~ 5.OX1O-5 2.5x10-8 0.35 1.8x104 18

I

7.2x10-3
mu 3.5X1O-6 1.8x10-9 3.2x10-2 1.6x10-5 14.5

I
5.8x10-3

[Textdeletd.]

I NuclearFuel Setices

I NoAction 3.3X1O-5 1.7X1O-* 0.2 l.oxlo~ 16.3

I

6.5x10-3
mu 2.5x10A 1.3x10-7 2.3 1.2X1O-3 14.5 5.8x10-3

I [Textdeleted,]

* Collectivedosetothe80-h populationsurroundingeach~vensite.

I b me applicablefifi~ for~ intitidudmember of the pubfic from toti site @OE ad commerci~) o~mtions me 10 ~e~W

from the air pathways, 4 mretiyr from the drinking water pathway, 100 mredyr from W pathways combined for DOE sites, and
25 mredyr from all pathways combined for commercial sit~.

—

c Annurd incidence of exmss fatrd cancers.

I d Proposed 10 Cm 834 (58 FR 16268) includes the requirement that the contractor who operates a DOE site notify DOE if the
potential sumud population dose exceeds 100 person-rem from d pathways combined.

[ Vext deleted.]

c Dose presented is for the toti worMor&.

I f The negative vrdues for worker dose and fati cancer would be due to the proposed reduction in pro8rsm operations.

I g Data presented within the SRS Waste Management EIS.

I h The Vogtie Nuclear Plant is not located within the confines of the SRS boundary.

I i Included impacts fromB&WCommercisdFuel Operations.
j Includesimpactsof ~akbstan EA.
NottiNA=notapplicable.Programtotis arenotpresentedb-use resultingsummationswouldnotaccuratelyconveya“true”

aggregateofpotentialsiteactivities.Thisisduetodifferentmodehg techniquesandparametersWingemployedinthe
respectiveimpactevaluations.

SourceBWNRC1991wDOE 1993nT DOE 1995fi DOE 1995~ DOE 1995c, DOE 19963 DOE 1996& DOE 1996& DOE
1996h; NFNRC 19913 NRC 1995& OR DOE 199&, OR DOE 199M SRDOE 19943 SR DOE 1994b; SR DOE 199*,
SR DOE 1995& SR DOE 1995q WSRC 1994d.
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I
I
I

I
I
I
I
I
I
1

I
I
I

I
I
1
1
1
I

I

Table 4.6.2.5-2. Cumubtive Chemtial Exposure Rislcand Resulting Health E#ects
at Eah of the Atiernative Sites

MaxhnWy Exposed hdividurd OnSiteWorker

Program H=ard bale@ Cancer R~kb H=ard Indexc Cancer R1skd *
Oak Ridge Reservation

NoAction
HEu
Toti

Savannah River Site
NoAction
TritiumSupplyandR~ycling
InterimManagementof NuclearMaterid
~L SpentNuclearFuel
DefenseWasteProcessingFacility
mu
Toti

Babcock & Wflcox
NoAction
HEu
Toti

Nuclear ~el Services
NoAction
HEu
ToW

3.95X1O-2
3.84x104
3.99X1O-2

5.16x10-3
4.1OX1O-3
2.81x10-3
3.OOX1O-3
1.OOX1O-3
4.26x10-S
1.61x10-2

1.15X1O-5
1.54X104
1.29X1O-5

9.55X1O-2
2.1OX1O-3
9.77X1O-2

o
1.21X1O-’5
1.21X10-15

1.31X1O-7
o
0
0
1.00X10”8
1.35X1O-’5
1.41X1O-7

1.68X1O-8
2.74x10-16
1.68X1O-8

o
1.23x10-14
1.23x10-14

0.154
1.26x10-3
0.155

1.16
0.71
1.O4X1O-3
1.OOX1O-3
3.OOX1O-3
1.13X1O-3
1.88

4.O7X1O-3
5.70X104
4.64X1O-3

7.57X103
7.81x104
8.35x10-3

o
2.75x1014
2,75x10-14

1094X104
o
0
0
1.OOX1O’O
2,47x10-14
1.94X104

3,94X105
6.42x1013
3.94X105

o
3.24x10-14
3.24x10-*4

a Hmard index=sum of individud had quotients (noncancer adverse herdth effects) for MEI.

b Ufetime cancer fisk=(Ernission concentrations) x (0.286 [converts concentrations to doses]) x (slope factor)

c H=ard index=sum of individual h-d quotients (nonwcer adverse herdth effects) for workers,

d Lifetime cancer risk=@rnissions 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& NFS 1995b% OR MMES 1995i; SRS 1995aZ SRS 1996zl; VADEQ 1995a.
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Table 4.6.2.61. Wrote Management Cumubtive Impwts at Oak RZge Reservation,
Annual Generated Volumes

Stoc~ie
stewardship

Waste Storage and and Mediti
NoActiona Management D~positionb Managementc ~oto =

!
~Ud ToM

Waste CategoW (m3) (m3) (m3) (m3) (m) (m3) (m3)

1

I
I

I
1
I
I

I
I
I
I
I
I
I
I
I

I

I
I

Low-Level

Liquid 2,576 0 Includedin
solid

63

280 2,8730 17

545 26,15716,219e 1,300 0Solid 8,030
Mixed Low-hvel
Liquid 84,210
Solid 960

Hazardous
Liquid 32,640

0
0

50
0

84,260
4,570

0
3,543f

o
67

0
0

32,7320 0 90Includedin
solid

l,124g

2

0 2,560Solid 1,434
Nonhazardous
Liquid 1,743,000
Solid 52,730

2 0 0

0
0

19,000
820

1,583,672
54,420

64,842
Not rmdYZti

171,830
870

0
0

* Includes actions from the Y–12 E~ONSI.

b Consolidation of Pu storage eo~ocatd with ~U storage.

c No Action.

d Largest generated volumes from the two blending options.

c RegionaUzation alternative in which ORR trats and disposes of wastes from onsite and fromAma, -E, Betds, BNL, FEMP,
Fermi, KAPL, KCP, Mound, PGDE PORTS, PPPL, RMI, and WDR

f Regionatization alternative in which ORR treats and disposes of wastes from onsite and from Ames, -E, BCL, Bettis, BNL,
FEMP, KAPL, KCP, Mound, PGDP, PORTS NAV,PORTS, PPPL, ~, WDP, and U of MO.

~ R~giona~zation al~mative in w~ch Om ti~~ md diSpOSeSofwastm from onsite ~d from ME, Fermi, KCP ad SRS.

Sourcti 60 FR 55249; DOE 1995ee; DOE 1995dt DOE1996& DOE 1996h DOE 1996k Table 4.2.l&l.
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T&le 4.6.2.62. Wate Management CumuWve Impmts at Savannah River Site, Annual Generated Volumes

Interim Stoekpfle
SRS Management ~tium Stewardship

1993 Consolidated of Nuclear supply and Waste Storage and and
Generation Actionsa Materials Recycting b Managementc ~UManagement D~position Totid

Waste Categoq (m3) (m3) (m3) (m3) (m3) (m3) (m3) (m3) “ (m3)
hw-Level

Liquid o 0 No data o 0 18,949 80 22 19,051
Sofid 14,100 57,900 21,000 416 26,835e 2,468 88 76 122,467

Mined Low-Level

Liquid 115 Included in No data o 0 0 0 46 161
solid

Sofid 18 2,203 190 5 340f 235 0 0 2,986
H-rdous

Liquid Includedin Includd in o 0 Includedin 45 1 88 134
solid solid solid

Solid 74 Includedin hcludd in 2 151g 191 0 0 416
mixed mixed

Nonhazardous
Liquid 700,000 Not analyzd No data 925,076 35,417 23,983,500 46,200 18,773 24,783,890
Solid 6,670 Not analyzed No data .917 0 15,069 2,900 820 25,459

a Includes preferred dtematives or RODS from Defense Waste Processing Facility Supplement EIS, Programmatic Spent Nuclear Fuel Management and ~L Environment
Restoration and Waste Management EIS, Proposal Nonproliferation Poficy on Foreign Research Reactor Spent Fuel EIS, Stabilization of F-Canyon Plutonium Solutions EIS, and
SRS Waste Management EIS.

b Pit Conversion, Pa Conversion, MOX Fuel, and Reactor Alternatives.

c Pit Fabrication Akemative.

d Does not include Tritium Supply and Recycling Program Wause the evolution~ reactor for Storage and Disposition would rdso fulfill the tritium supply and recycling function.

“ Regionrdization akemative in which SRS disposes of wastes from onsite and from Ames, -E, Bettis, BNL, FEMP, Fermi, KAPL, KCP, Mound, ORR, PGD~ PineUas, PMGD~
PPPL, RMI and WDR

f RegionNlzstion akemative in which SRS treats and disposes of wastes from onsite and from Bettis, Charleston, Mound, Norfok, Pine~as, U of MO, and WDR
g D~n~ti ~temative in which SRS treats and disposes of onsite generated wastes.

SOW 60 ~ 63878; 60 FR 653~,DOE 1995i; DOE 1995X DOE 1995q DOE 1995d@ DOE 1996w DOE 1996h DOE 1996% SR DOE 19943 SR DOE 1994b; SR DOE 199~,
SR DOE 1995q SR DOE 1995e.
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Environmental Consequences

Babcock &Wilcox. There are no proposed actions at
B&W in the reasonably foreseeable future for which
an EIS is currently being prepared. [Text deleted.].
The operation of the proposed action, the blending of
HEU received from Kazakhstan, is cumenfly being
implemented. This action is assumed to be part of
B&W’s cument licensed operation and because of the
small quantity of this HEU (approximately 600 kg
[1,320 lb]), the blending operation is anticipated to

be completed prior to the proposed action associated
with this EIS.

Nuclear Fuel Sertices. No future activities are
currently proposed for NFS other than existing
Ecensed operations; therefore, cumulative impacts at
NFS would be similar to the impacts analyzed for
each akemative in tils EIS. ~‘
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Disposition of Surplus Highly
Enriched Uranium Final EIS

I 4.7 AVODED ENV~OWNTAL
, ~ACTS OF BLEND~G

SURPLUS ~GHLY E~C~D
URA- TO LOW-E~CHED
URA- FOR NUCLEAR
POWER PLANTS

In blending surplus HEU to LEU for commercial
nuclear power reactor use, part of the current nuclear
fuel cycle in commercial nuclear power plants can be
replaced. The nuclear fuel cycle for commercial
nuclear power plants normally begins with mining
uranium ore and ends with the disposal of the finrd
radioactive wastes or the reprocessing of spent
nuclear fuels, The typical light water reactor fuel
cycle without spent fuel reprocessing in the United

IStates is illustrated in Table 4.7-1. The blending of
surplus HEU to commercird reactor fiel wi~ replace
the fuel cycle steps from uranium ore mining through
uranium enrichment,

In the light water reactor uranium fiel cycle process,
the most significant contributions to the adverse
impact on human health and the environment are the

I uranium mining, uranium milling, and uranium
conversion (from U30g to ~6). The other nuclear
fuel cycle processes (for example, enrichment plants

I
and fuel fabrication plants) have considerably lower
radioactive emissions than mining, milling, and
conversion. A summary of the radiological

I
Table 4.7-1. Compation of Current Fuel Qcle

and Highly Enn”chedUranium
Blending Fuel Qcle

1 ~U Blendtig Fuel
I Step Current Fuel Cycle Cycle
[1 Uraniummining
12 Uraniummilling
13 Uraniumconversion

I

4 Uraniumenrichment

I
5 Uraniumpreparation

and uraniumfuel
elementfabrication

I

6 Nuclearpowerplanta
fueling—burning
in the reactor

NA
NA
NA
Blending~U to

LEU
Uraniumpreparation

anduraniumfiel
elementfabrication

Nuclearpowerplants
fueling-burning
in the reactor

17 Spentfiel storage Spentfuel storage
j Note:NA=notapplicable.

4142

atmospheric emissions of radioactive materials from
these processes is shown in Table 4.7-2. The
radionuclides released from the liquid effluent are
considerably less than the atmospheric emission and
are not included in this table,

~picd uranium concentration for fresh light water
reactor fuel is about 4-percent U-235. The average
reactor core (1,000 megawatt electric [MWe])
inventory is about 90 t and about one-third of the core
WMbe replaced by fresh fuel elements each time the
reactor is refueled, Therefore, approximately 30 t of
LEU fuel is required for a light water reactor
refueling annually.

I
Based on the assumptions described in Section 2,2,2,
the blending rate for surplus HEU (with U-235
enrichment of 50 percent) at each candidate blending
site would be 10 t/yr. This blending rate will I
subsequendy produce-150 tiyr of uraniu-mfiel with I

4-percent enrichment, This amount of uranium fuel

I Cm be USedtOrefiel about five cumently operating
fight water reactors,

4.7.1 AVOmED HW ~Mm MPACTS

By replacing the current uranium fuel cycle with the
process of blending the surplus HEU to LEU fuel, the
processes from uranium mining through uranium
enrichment in the current fuel cycle are eliminated,
As a result, adverse impacts to human health and the
environment in the uranium fuel cycle process are
significantly reduced. Although the HEU blending
process would potentidy create other impacts to the
workers and the public, the magnitude of these
impacts would be much smaller than those of the
uranium mining, milling, conversion, and
enrichment processes. Tables 4,7.1-1 and 4.7.1-2
compare the potential radiological impacts to the
public and involved workers, respectively, between
the current fuel cycle process and the proposed
alternatives of blending surplus HEU to LEU for
commercirdnuclear fuel.

For the general public within 80 km (50 mi), the
>xpectedlatent cancer fatiities per year of operation
would be 0,051 for the current uranium fuel cycle
?rocessand 8,5x10-6(blending HEU to LEU as UNH
at B&W) to 1.2x10-3(blending HEU to LEU as ~6
at NFS) for the proposed blending process, The
avoided latent cancer fatalities for the public then

—. . . -—--- —~-—— —.. . . . .,<, ,.; ,,, .,, ,. ,-....
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Environmental Consequences

I Table4.7-2. Comp&on of Rdwnucltie Atmospheti Emtiswns Be@een Current Fuel Qcle
and Highly Entihed Uranium Blending Fuel Qcl@

I
Emission Rate (Ctiyr)

Principle Current fiel . Blendimg~U to Blendbg ~U to “

I Source Radionucfide Qdeb LEU as ~ LEU as ~6

Rn-222 3,000 NA NA
Uraniummines

1 Uraniummillsandmill taifing

I
I
I
I
I
I

I Uraniumconversion ,

I
I
I
I
I
I
I

I Uraniumenricbent

I
I
I
I

I Blending~U to LEUC

Pb-210
PO-21O
Rn-222

Ra-226
Th-230

U-234

U-238

Rn-222
Ra-226

Pa-234m
Th-230
Th-234
U-234
U-235
U-238

Tc-99
U-234
U-235
U-236
U-238

U-235

3.1X1O-2
3.1X1O-2

1,900

3.1X1O-2
3.5X1U2

6.1x102

4.9X102

0.59
4,3X106
5.3X1O-3
5.9X1O-5
5.3X1O-3
5.3X1O-3
1.3X104
5.3X1O-3

4.3X10-3
1,2X1O-2
2.9X1O-3
2,3x10-5
1.3X1O-*

NA
NA
NA

NA
NA

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

i c OR LMES 1995a, OR LMU 1995b.

I Notti NA=not applicable.

Source EPA 1979a OR LM~ 1995w OR LMES 1995b.

would be 0,05 l/yr due to the substitution of blending
surplus ~U to LEU for commercial fuel.

For the involved workers, the expected latent cancer
fatalities per year of operation would be 1.7 for the
current uranium fuel cycle process and 3.2x10-3
(blending ~U to LEU as metal at Y-12) to 5.8x10-3
(blending ~U to LEU as ~6 at B&W or ~S) for
the proposed blending process. For the involved

NA 6.9x105 l.lxlo~

i U-238 NA 3.2x10A 6.2x10A

1 a me emissionsarebasedontie assumptiontiat fourlargeL~s (about5,000we) areneded fortie ~U disposition(10Uyr).

I
b TberadionucfideemissionsgiveninEPA1979aarefortie modelfacilities.me emissionsareadjustedaccordingtotie
‘ 5,000me poweroutput~ 1996~ ~ 1996d).

workers there would be 1.7 latent cancer fatalities
avoided due to the substitution of blending surplus
~U to LEU for co~ercid fuel.

The total avoided latent cancer fatalities for the
general public and the involved workers for each
rdtemative are presented in Table 4.7.1-3. The totrd
avoided latent cancer fatities due to the substitution
of blending surplus ~U to LEU for comercid fuel
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I

I
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I
I

I
I
I
I
I

I

I

I

T&le 4.7.1-1. Compation of Potential Radiological Human Health Impact
to the General Publh wtihin 80 km (50 mi)

Current Blending~U to 4%
Fuel Cyclea LEU as ~6 Blendhg HEU to 4% LEU as UNH

fiel CycleProc*s B&Wb NFsb Omc Smc B&Wc NFsc
Uraniummining 3,0x102 NA NA NA NA NA NA

(LCF/yr)
Uraniummilling 2.0x1V2 NA NA NA NA NA NA

~CF/yr)
Uraniumconversion 1.2x1U3 NA NA NA NA NA NA

@CF/yr)
~U blending~CF/yr) NA I.6x10-5 1,2X1O-3 8.0x105 8,0x10-5 8,5x106 6.0x104
ToM (LCF/yr) 5.1X1U2 1.6x10-5 1.2X1O-3 8.0x10-5 8.0x10-5 8.5x10-6 6,0x104

a Thelatentcancerfatalitiesforthecurrentfuelcyclearederivedforthemodelfacilitiesandareadjustedfor5,000MWe tight water
reactors and for consistency with risk estimators usd in this EIS ~ 1996~ ~ 1996d).

b Table 4.3.2.&l.

c Table 4.3.l.&l.

Note LCF=latent cancer fati~, NA=not applicable,

Source EPA 1979a.

Table 4.7.1-2. Comparison of Potential Radiologhal Human Health Impwt to the Involved Workers 1

Current Blendiig HEU to 4%
Fuel Cyclea LEU as ~6 Blending HEU to 4% LEU w UNH

Fuel CycleProcms B&Wb NFsb Omc SMC B&Wc NFsc
Uranium mining 0.94 NA NA NA NA NA NA

(LCF/yr)

Uranium milling 0.74 NA NA NA NA NA NA
@CF/yr)

Uranium conversion 4.6x10-3 NA NA NA NA NA NA
(LCFlyr)

~U blending NA 5.8x10-3 5.8x103 4.5xio-3 4.5X103
(LCF/yr)

4.5X1O-3 4.5X1O-3

Totrd (LCF/yr) 1.7 5.8x10-3 5.8x103 4.5X1O-3 4.5X103 4.5X103 4.5X1W3

a The latent cancer fatalities for the current fuel cycle are derived for 1,000 MWe fight water reactors and are adjusted for 5,000
MWe light water reactors and for consistency with risk estimators used in this EIS ~ 1996G ~ 1996d),

b Table 4,3.2,&2.

c Table 4.3. 1.G2.

Note: LCF=latent cancer fatiity; NA=not applicable.

Source NRC 1987d.
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Environmental Comequences

I Table 4.7.1-3. Contparison of Cumubtive Potentil Rdwlo@al Human Heafih Impwt

1
Avoided

Current ~el Cycle . Blending~U to LEUa Latent

I Catent Cmcer FaWties) Latent Cancer Fatities) Cancer
Alternatives Wbtic Workers Toti hbtic Workers Toti FaWti=

I LlmitdComercialUs+ 0.26 8.5 8.8 7.3X1O-3 7.OX1O-2 7.7X102 8.7

I ~o CommercialSitesb

I
SubstantialCommercird 0.66 22 23 2.6x10-3

Use—DOESitesOnlyc
I ,

SubstantialCommercial 0.66 22 23 1.9X10-2
Us~ommercid Sites
Onlyc

SubstantialCommercial 0.66 22 23 2.2X1O-2
Use—AllFourSitesd

SubstantialCommercial 0.66 22 23 1.9X1O-2
Use—SingleSitee

I

I

I

0.14

0.19

0.33

9.3X1O-2

0.19

0.24

0.43

0.12

0.14 23

0.21 23

MaximumCommercial 0.87 29 30 3.4X1O-3
Use—DOESitesOnlyf

MaximumCommercial 0.87 29 30 2.6x10-2
Us~ommercid Sites
Onlyf

MaximumCommercial . 0.87 29 30 2.9X10-2
Use—AllFour Sitesg

MaximumCommercial 0.87 29 30 2.5x10-2
Use—SingleSiteh

a Becauseanalysesforlessthan10VyrHEUproccs~ngrateforcommercirduseisdirectiyaody~ inthisHS, latentcrmmr
fatalitiesobtainedfromSeetion4.3wereusedforlowerprocessingratesinthecaseofmultiplesitesbeingusedtoprocess8t
eachyear(anticipateamountofsurplusHEUthatDOEcanbemadeavailableforcommercialuseannudy asindicatedin
Table2,1.>1).Beeauselowerprocessingrateswouldproduwlesshumanhdth impacts,usingimpactsfromtheSection4.3rate
wouldyield conservative results,

b ~entyfive percent of the 200t HEU(that is, 50t)wouldbeblendd toLEUforcommercialfuelforthisdtemative.B&Wand
NFS would each process 25 t of HEU. Therefore, it would tie 6 YW to blend the HEU to LEU at the proc~sing rate of 4 tiyr.

c Sixty-five perunt of the 200 t HEU (that is, 130 t) would be blended to LEU for cormnercid fuel for this rdtemative. Y-12 and
SRS (or B&W and NFS) would each process 65 t of ~U. Therefore, it would tie 16 years to blend the HEU to LEU at the
processing rate of 4 tiyr.

d Sixty-five percent of~e 200 t HEU (hat is, 13o t) would be blended to LEU for commerci~ fiel for ~s ~temative. AUfo~ ‘itN

0.35 22

0.11 23

0.19 30

0.27 30

I
e

I
f

0.46 29

0.15 30

wouid pro~ess 32.5 t of HEU. Therefore, it would tie 16 years to blend the HEU to LEU at the pro=sing rate of 2 tiyr.

Sixty-five percent of the 200 t HEU (that is, 130 t) would be blended to LEU for commercial fiel for this dtemative. Therefore,
it would tie 16 years to blend the HEU to LEU at the prowsing rate of 8 Vyr.

Eighty-five percent of the 200 t HEU (that is, 170 t) would be blendd to LEU for eommereid fiel for this dtemative. Y-12 and
SRS (or B&W and NFS) would each process 85 t of HEU. Therefore, it would tie 21 years to blend the HEU to LEU at the
processing rate of 4 tiyr.I

I

g figh~.five per~nt of tie 2~ t HEU (hat is, 170 t) would be blendd to LEU for commercial fiel for this alternative. All fOUr

sites would process 42.5 t of HEU. Therefore, it would take 21 ya to blend the HEU to LEU at the processing rate of 2 tiyr.

I

h fighty.five Perwnt of fie 200 t HEU (hat is, 170 t) would be blendd to LEU fOrCommercialfiel for ~ls ~temative. ~erefore~

it would tie 21 years to blend the HEU to LEU at the processing rate of 8 tiyr.

Source ~ 1996c; ~ 1996d.
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I
I

I
I
I
I
I
I
I

could range from 8.7 (Limited Commercial Use
Alternative) to 30 (Maximum Commercial Use
Alternative).

4.7.2 AVOmEDAm QuALm MACTS

The ambient air qurdity can be affected by emissions
of chemical pollutants from the current fuel cycle
process and the proposed HEU blending facilities.
me chemical pollutants from the current fiel cycle
originate from the uranium mining, milling,
conversion and enrichment processes. The pollutant
emissions are also from the fossil-fuel power plants,
that supply electric power for the current uranium
fuel cycle, mainly for uranium enrichment. By
blending surplus HEU to LEU as fuel, the uranium
fuel enrichment process would be eliminated,
thereby eliminating the need for fossil-fuel power
plants to produce electric power. Table 4.7.2–1
>ompares pollutant air emissions between the
?roposed HEU blending process and a typical fossil-
fuel power plant that supplies electric power for the
current uranium fuel cycle. The comparison shows
that chemical pollutant emissions from the current
fuel cycle are much higher than the potential
emissions from the proposed HEU blending process.

4.7.3 AVOmEDWASTEGENERAnON

The volumes of wastes would rdso be significantly
reduced if part of the current fuel cycle were to be
replaced by the HEU blending process, The total
volume of waste generated from blending HEU to 4-
percent LEU for commercial fuel would be
approximately 430 m3/yr (15,200 ft3/yr) as LLW and
as mixed LLW. Based on historical practice in the
United States, on the other hand, the volume of
wastes that would be generated by uranium mining,
milling, and extraction would be approximately
880,000 m3/yr (31,077 ft3/yr) (DOE 1995kk:145-
146,154). Using LEU fuel derived from surplus HEU
would eliminate additional waste streams that would
be generated during conversion (from U308 to ~~)
and enrichment. While data relating conversion and
enrichment rates with waste volumes are not
available, the combined volume of wastes (mixed
LL~ produced at the Portsmouth Diffusion Plant (a
major uranium enrichment facility) in 1992 was
reported as 4,500 t of mixed LLW, and projections
from 1994 to 1998 were 169 tiyr for the combined
waste generation from the Paducah and Portsmouth
uranium enrichment plants (DOE 1993c: 16.1-3;
DOE 1993g:23.4-1).

Table 4.7.%1. Compation of Potential Em fiswn Rates of Pollutants BeWeen
High@ Entihed Uranium Blending and Current Fuel Qcle

Blendtig ~U to L~ Fuel
Current Fuel Cyclea ToUNHb ToUF6C

PoUu@nt (k#yr) (k~yr) (k~yr)
Carbonmonoxide(CO) 150,000 2,160 2,258
Nitrogendioxide@OJd 6,000,000 7,300 1,433
Ozone(03) NA 215 200
Particulatematter@Mlo) 5,700,000 170 203
Sulfurdioxide(S02)e 22,000,000 13,500 2,934
Total suspendedparticulate ~SP) NA 37,000 203

I a Emissions from the supporting coal power plant are derived from the NRC regulation (10 CFR 51, Table S-3). The original numbers
in the NRC document are for 1,000 MWe L~. The numbers shown in the table are adjusted for 5,000 MWe L~s.

I

b Maximum emissions are presented in the blending process. The maximum emissions occur in blending HEUtoLEUasUNHatY-12
and SRS cable C.>1).

I c Maximum emissions are presentti in the blerrting process. The maximum emissions occur in blending HEU to LEU as UF6 at B&W
and NFS @able C.2<).

I d Original source (10 CFR 51) reported as NOr

I
‘Original source (10 CFR 51) reported as SOr

Note NA=not available.
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Environmental Consequences

4.7.4 OTmR Emowmw MAmS

In addition to the environmental impact discussed
above, other positive environmental impacts will
occur by blending HEU to LEU for use as
commercial fuel in nuclear power plants. None of the
analyzed processes would necessitate construction of
new facilities, require land disturbance, or affect the
VRM classification of any of the candidate sites;
consequently, no impacts to land resources, geology
and soils, or cultural resources are anticipated. Any
future construction at B&W or NFS would be a
business decision, and is not proposed by DOE or
necessitated by this proposed action or dtematives.
No construction of a solidification fac~lty at SRS is
proposed at this time. If any such construction at any
of the sites were proposed, it could involve land
disturbance and associated impacts, such as minor air
emissions. Additional NEPA review would be
conducted as necessary for any such new
construction, if it were proposed. The following

●

●

●

●

●

Land Resources. No additional land
needs to be disturbed for mining
operations.

Site hfrastructure. No additiond facifity
needs to be constructed. No additional
energy resources need to be consumed.

Water Resources. [Text deleted.] No
major impact to water quality would
occur since no surface runoff or leaching
(mine drainage) from mining and mill
tiings would occur.

Geology and Soils. No new facilities
would be constructed, therefore, limited
exposure to the soil profile and soil
erosion would occur as a result of wind
and water action.

Transportation. No additional onsite or
offsite transportation is required to move
ore from the mine to the mill, to move
refined ore from the mill to the
conversion facility, or move converted
uranium from the conversion facility to
the enrichment plant.

positive impacts can be qurdhatively stated:

● Nuclear Proliferation. By blending the
HEU to LEU as nuclew fuel, the surplus
HEU would be “burned’ in the reactors.
This would reduce the risk of theft or
diversion and subsequent consequences
such as nuclear accidents.

\
I

I
I

I

I I

I

I
(

I

I
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I
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4.8 MACTS ON URAWM
M~G AND NUCLEAR FUEL
CYCLE ~UST~S

4.8.1 BACKGROm

The impacts of surplus HEU disposition on the
uranium mining and nuclear fuel cycle sectors4 wfll
depend in large part on the degree to which supply
and demand in the nuclear fuel market are balanced
during the period of defivery to the market. Because
the surplus HEU from Russia and the United States
will increase the supply of nuclear feed material
(LEU), there is potential for adverse impacts on
domestic markets. This section examines changes in
supply due to the purchase of Russian surplus HEU
and this proposed action, and analyzes potential
impacts on each of the affected sectors. An overview
~f the nuclear fuel cycle industry, including recent
price and employment trends, is dso presented.

Uranium Mining and ~hng—From 1947 through
1970, the U.S. Government, through the Atomic
Energy Commission, instituted a program to obtain
~ranium for nuclear weapons production. The
:ommercid nuclear fuel cycle market evolved out of
[his program, and the uranium market gradually
changed from one in which the Government was the
sole purchaser to one which was almost entirely
commercial. Early in the procurement program, the
Atomic Energy Commission provided incentives for
uranium ore exploration and production and agreed
to buy all the uranium ore at a set price. The
incentives were such that, by the 1960s, the Atomic
Energy Commission had largely satisfied its needs,
md the procurement program was phased out, This
]rogram coincided with the development and growth
)f the private sector nuclear energy industry. h 1964,
he Private Ownership of Special Nuclear Materials
4ct (Pubfic Law 88+89) rdlowed private ownership
)f nuclear fuels. Privatization spurred exploration
>ffortsand construction of mills so that in a few years
ivailable production capability exceeded uranium
)xide (as U308) requirements of the infant nuclear

:nergy industry. Prices fell and the industry”

mderwent a period of contraction.

4 The cycle consists ORmining (incluting conventional mining,
in situ leaching, and recovery as a byproduct of phosphate
production), milling, conversion (from uranium concentrate to
UF6), uranium enrichment, fuel fabrication, energy generation,
and disposd of spent fiel.
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After the rapid increase in oil prices in 1973 and
1974, the pace of new orders fornuclempowerplants
throughout the world accelerated. Fears of future
uranium shortages led,to a sharp increase of uranium
oxide prices between 1975 and 1976. The rapid
increase in uranium prices stimulated new
exploration and additional production. Once again
the market became unbalanced, with an excess of
quantity supplied over quantity demanded, As a
result, the price of uranium declined throughout the ~‘
1980s and early 1990s. Contributing to the price
d=he was the entry of the former Soviet Union into
the market with its low-cost uranium oxide, and the
Further discovery of large, low-cost uranium ore
ieposits in Canad%Australia, and Africa.

me market (spot) price of uranium oxide reached a
.OWof $18.39Ag ($8.34flb) in 1992, but has recently
)egun to increase. In 1994, the spot price rose to
P21.52Ag ($9.76flb); by the summer of 1995, it had
.isen above $24.25/kg ($11,00/lb) and reached
!26.90Ag ($12.20flb) by the end of 1995. Recent
1995) forecasts predicted that the spot price would
ncrease by about 2 percent annually through 2005
Em 1995a32). However, the uranium oxide market
s currenfly in a state of flux. k fact, it was recently ,
reported that in the first two months of 1996, uranium
Dxidespot market prices have increased 18 percent to
about $33&g ($15Ab) ~SJ 1996aCl), The current
fluctuation in the spot price could be due to
;ommercial inventory drawdowns occurring at a
faster pace than was estimated last year, This would
lead to a higher demand in the near future and sharp
?rice increases if there is a perceived near-term
$hortage.

[n 1993, the United States was the tenth largest I
~ranium-producing country in the world, behind
2anada, Nigeria, Kaz@hstan, Russia, Uzbekistan,
4ustralia, France, Namibia, and South Africa. As
!een in Figure 4.8.1-1, U.S. production had been in
jhw declke over the past 15 years, until 1995 when
)roduction rose sharply. During that period, domestic ~
)roduction declined from a high of 20 million kg
44 million’ lb) in 1980 to a low of 1,4 million kg
3.1 million lb) in 1993 (EIA 1995a:25). In 1994,
J.S. ,output supplied only about 2 percent of the
vorld’s uranium requirements of 75 million kg \
165 million lb). Responding to more favorable (

narket conditions, U.S. firms have increased
~roduction.Domestic production of uranium oxide
or the year 1995 was 2.8 million kg (6.1 million lb), I

I
I
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nearly 80 percent more than the amount produced in
1994 and higher than forecasted value shown in
Figures 4,8.1-1 and 4.8.1-2. Much of this increase
was the result of the reopening of a mill and the
addition of an in situ leaching plant,

Additiond sources of uranium oxide are inventories
held by utilities, uranium producers, brokers, and
governments. At the end of 1994, commercially
owned inventories totied approximately 39 tilion
kg (86 million lb) of uranium oxide equivalent,
compared to 48 mi~ion kg (106 mi~ion lb) at the end
of 1993, DOE projections indicate that commercial
inventories over the next 10 years will fdl below a
level adequate to meet 2 years of forward reactor
requirements @M1995a3 1). Projections indicate a
continuing dectie each year between now and 2005
before stabilizing at a level equivalent to annual
domestic reactor requirements, Commercial
inventories, which totaled 34.9 million kg
(76.9 million lb) in 1995, are projected to decrease to
20,5 tition kg (45.2 million lb) in 2005. It should be
noted that Government inventories at the end of 1994
totrded 33,7 million kg (74.3 million lb) of uranium
oxide equivalent (EW 1995a27).

The 1995 uranium oxide requirement of U.S. nuclear
power plants was about 20.6 rnifion kg (45.4 tilion
lb), while domestic production was 2.8 million kg
(6.1 million lb) (EIA 1995a:32). The balance of
17,8 million kg (39.3 rnilfion lb) was made up from
imports and inventory drawdowns of both uranium
oxide and LEU. The United States, which was a net
~xporter in 1980, is projected to import almost
30percent of its commercial needs throughout this
~ecade, However, as noted above, recent price
.ncreases have stimulated production, which is
projected to increase to 4 million kg (8.9 million lb)
by the year 2005. Net imports are projected to rise
from the current level of 15.2 rnilfionkg (33.5 miltion
lb) to 17 million kg (37.4 million lb) in 2003 and
decrease to 14.7 million kg (32.3 milfion lb) by 2005.
Commercial inventories are projected to decrease
from 34.9 million kg (76,9 million lb) in 1995 to 20.5
million kg (45.2 million lb) in 2005 @~ 1995a32).

Historically, U.S. uranium oxide production has been
I sensitive to changes in the cu~ent spot price. In

I
5 Amountofursniumrequir~toensureuninterruptedopemtion

of nuclesr power plats.
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addition, employment in this sector has been
sensitive to production levels, These relationships are
shown in Figures 4.8.1-1 and 4.8.1-2, which give
historical relationships and projection; of ,
production, future spot prices, and employment,
based on 1995 Energy Information Administration
estimates.

As shown in Figures 4.8.1-1 and 4,8,1-2, immense
reductions in uranium oxide production and
employment have already taken place due to lower

I prices. Employment in 1994 was 452 person-years
for mining, milling, and processing; however, there

I were 528 additional person-years for reclamation
activities that are not related to production (EIA
1995 b:20). Increases in ura~ium industry
employment in the future are only possible if
production increases above the levels shown, The
forecast shown in Figure 4.8.1-1 predicts spot price
increases from $21.52/kg ($9.76/lb) in 1994 to
$31 .22/kg ($14.16/lb) in 2005, and production
increases from 1,5 million kg (3.3 million lb) to
4 tifion kg (8.9 rni~on lb) of uranium oxide during
the same period. Employment increases are projected

Ito increase from 452 person-years in 1994-to-1,187
person-years in 2005. Using this as a basis, each $1

- change in price would result in approximately a
0,55 million-kg (1,2 million-lb) change-in
production, and each 0,55 tilion-kg (1.2 million-lb)
change in production would result in approximately
a 160 person-year change in employment,

Uranium Conversion—Uranium conversion in the
nuclear fuel cycle refers to the conversion of uranium
oxide to UF6. ConverDyn, a subsidiary of Allied
Signal, Inc., is one of the five largest commercial
converters in the world, The plant, located in
Metropolis, Illinois, employs about 380 workers and
is the last remaining conversion facility in the United
States. The facflity provides ~6 to nuclear utilities
in the United States, Asia, and Europe. With a
production capacity of 12,700 metric tons of uranium
(MTU)/yr as UF6,6 the facility is capable of
supplying about 19 percent of the world’s conversion
services.

The ~6 market, like the market for uranium oxide,
was depressed throughout the 1980s and early 1990s,

I

,

6 In tis discussion of conversion, UF6 qumtities me expressed I
m Mm contind in tie product. - - I

)
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This led to shutdowns and a decrease in production,
For example, a second U.S. facility, owned by
Sequoyah Fuels and located in O~ahoma, was closed
at the end of 1992, However, with the decrease in
capacity and the recent increase in demand, the price
of conversion services has increased over 70 percent
since 1992. Projected increases in utility demands
should permit a more stable market for the only
remaining U.S. conversion facility, All of the
commercial conversion facilities world-wide are
operating at almost Ml capaci~ and are expected to
operate at or above 90-percent capacity for the
foreseeable future.

Uranium Enrichment—The enrichment levels of
~6 from the conversion plant are increased at an
enrichment plant to meet a utility’s specified level of
3-to 5-percent U-235. USEC, one of the four major
enrichers in the world uranium market and the only
enricher in. the United States, operates the Paducah
Gaseous Diffusion Plant and the Portsmouth Gaseous
Diffusion Plant in Kentucky and Ohio, respectively.
Before 1993, when USEC assumed responsibility
from DOE for the enrichment operations, DOE was
the largest supplier of enrichment services in the
world,-The U,S. market position, however, has
steadily eroded since the mid-1 970s as foreign
competitors have entered the market. By 1995, the
two U.S. plants represented only 39 percent of
worldwide instiled enrichment capacity.,

Fuel fabricators convert the enriched ~6 to uranium
oxide pellets. Most countries with large civil nuclear
power programs have their own fuel fabrication
facilities, Together; five U.S. companies represent
35 percent of the world’s fabrication capacity, The
five domestic commercial fuel fabrication plants are
listed in Figure 2,1.1-1. The proposed action is not
expected to have any impact on the fuel fabrication
sector.

USEC Privatization Act—As noted in Section 1,3,
the USEC Privatization Act was signed into law in
April 1996 (see Appendix J), The Act specifically
authorizes the transfer of up to 50 t of HEU and up to
7,000 t of NU from DOE stockpiles to USEC, and
specifies nurnericd restrictions on the delivery of that
material for commercial end use in the United States
(Public Law 104-134, Section 3112(c)). The Act dso
authorizes additiond sales from DOE’s stockpiles of
uranium, including LEU derived from HEU, Such
additional sales may not be made unless: 1) the

&152

material is declared surplus; 2) the Secretary of
Energy determines that the sale will not have an
adverse material impact7 on the domestic uranium
mining, conversion, or enrichment industry, taking
into account the sales of uranium under the Russian
~UAgreement and the Suspension Agreement; and
3) the ptice paid is not less than the fair market value
of the material (Public Law 104-134, Section “
3112(d)), The discussion that follows assesses the
Wely impacts of the U.S. ~U disposition program
in light of the statutory “adverse material impact”
standard, also taking into account the material
~ntering the market from the Russian HEU
Agreement and the Suspension Agreement,

4.8.2 ECONOmC CONSEQUENCESOF
RUSSMNmGHLY E~CHED
Umm

4s a result of a formal agreement with Russia signed
in February 1993, the United States, through an
executive agent, will purchase 15,260 t of LEU8 (or
22,550 t of UF6), derived from blending 500 t of
~U from nuclear weapons materials inventories,
N blending services are being performed in Russia,
and delivery of LEU will take place over a 20-year
period that began in 1995. The most recent schedule
sails for deliveries of LEU to USEC in HEU
quivdence of 6 t in 1995,12 t in 1996,10 tiyr from
1997 through 1999, and approximately 30 tiyr from
2000to 2015. Importing that quantity of material into
fie domestic market, even over a 20-year period,
would have some adverse impact on the domestic
lranium mining and nuclear fuel cycle industries,
Becausethe Russian LEU will be in a form readv for.
tiel fabrication, the demand for domestic uranium
!eed, and for conversion and enrichment services
vould likely be reduced, The transfer of Russian
~EUto the U.S. would not affect the fuel fabrication
;ector.

me USECPrivatimtion Act doesnot define the term “adverse
material impact,” For purposes of this analysis only, DOE
assumes that it means Ion&term market impacts on pdce, or
Ion&term impacts on employment levels or plant closures, not
brought about by other activities, me analysis and discussion
in tils sution is based on Public Law 104-134 as it appeared in
the Congressional Record on April 25, 1996 (Internet version),
~is discussion is not, and should not be, construed to be an
official interpretation of Public Law 104-134 by DOE for any
other purpose.

Is One ton of Russian HEU would generate about 30,5 t of LEU
containing 3-to 5-percent U-235, t

~... ~~ .,--:,.. ---: -7------------ -.“-,’. -,~. ’..’. . .. . .. .
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Environmental Consequences

~nder Section 3112(b) of the USEC Privatization
ict, Russian LEU delivered to the U.S. executive
~gent(currently USEC) on or after Jmu~ 1, 1997
nay not be transferred to domestic end users at a rate
>xceedingthe schedule shown in Table 4.8.2-1.

Bylimiting the quantity of Russian material that can
~e delivered for consumption by commercial end
isers in the United States, Section 3112 of the USEC
privatizationAct would help to protect the domestic
narket from oversupply of uimium feed materkd.g

Table 4.8.2.-1. Annual Maximum Delivetis of
Uranium Oxide to End Users

Uranium Oxide
Mlltion Pounds Equivrdent

Year (mWlonkg)

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009and each year

o(o)
o(o)

2 (0.9)
4 (1.8)
6 (2.7)
8 (3.6)
10(4.5)
12(5.4)
14(6.4)
16(7.3)
17(7.7)
18(8.2)
19(8.6)
20 (9.1)

thereafter
SourctiPublicLaw1W134,Section3112@)5.

me legislation does not fimit the abifity to export WIS
naterial for use in nuclear reactors outside the United
ltites, or to use this material for overfeedingl” of the
>ntichmentplants. The USEC Privatiwtion Act dso
?ermits this material to be used in matched sales
?ursuant to the Uranium Anti-dumping Suspension
Agreements.11

[n addition, Russian LEU derived from
~pproximately 18 t of HEU (6.3 million kg [14

I
gme ~ale of the ~onve~sion~mponent isnotrestiCtd (SeCtiOn

3112 (b)(8)).

I
l“Overfceding involves increasing the rate at which uranium f~

is used in the enrichment process, with a corresponding
reduction in the ene~y consumed for separative work.

mi~ion lb] U30g equivalent) is being defivered to the
Unitd States in 1995 and 1996. That material can be
sold in 1996 as part of matched srdes; sold at anytime
either for overfeeding in the United States or for end
use outside the United States; or sold in 2001 for
delivery to end users beginniig in 2002, in quantities
not to exceed 1.4 million kg (3 million lb) U30g
equivrdent per year (Public Law 103-134, Section
3112 O)(2)). For purposes of this anrdysis only, it is
assumed that 6 t would be sold in 1996 as part of
matched srdes, and 12 t would be defivered be inning
in 2002, subject to the fimitations just noted. 1%

Uranium Mining and Milling Sector
hpacti-The economic impacts of the Russian
LEU were analyzed in USEC’S and DOE’s
Environmental Assessment for the Purchase of
Russian hw Enriched Uranium Derived from the
Dismantlement of Nuclear Weapons in the Countries
of the Former Soviet Union (USEC~A-94001,
DOE/EA-0837, January 1994). However, the
analysis in that EA was based on the assumption that
he Russian LEU would be transferred to end users
during the same year the materird is dehvered to the
United States (that is, 10 t detivery to USEC in 1997
would add 10 t of nuclear fuel to the domestic market
in the same year). Bwause the USEC Privatization
Act restricts entry of the Russian LEU into the
domestic market (with the exceptions noted in the
preceding paragraph), adverse impacts to the
uranium rninin~ and tifig sector would be reduced

llThe Uranium Anti-dumping Suspension Agreements arose
from charges by U.S. uranium producers and the Oil,
Chemical, and Atomic Workers Intemationd Union (which
represents some U.S. enrichment plant workers) that Russia
and other member states of the former Soviet Union were
dumping uranium into the Unitd States. In October 1992, the
U.S. Department of Commerce suspended its investigation of
those charges based on an agreement between the U.S.
petitioners and the former Soviet states to r~trict the volume of
imports into the United States. In March 1994, the Russian
Suspension Agr&ment was arnendd to include the matched
sales concept, which finks Russian imports with sales of newly
producd U.S. uranium. Matched sales must dso fall within
yearly quotas set in the Russian Suspension Agreement, as
amended. Wrsuant to the USEC Pn.vatization Act, this feed
materhd may be used in matched sales under the Suspension
Agreement. Such matched sales are not subject to the
numerical firnits on deliveries to end users as spwifid in the
schedule in Table 4.8.2-1. ‘

12Such trm5action5 are not proposed at thistime. If such

transactions are proposed, the details and impacts may differ
from those anal~ed, and DOE wil~conduct appropriate NEPA
review.
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from those projected in the USEC EA. For example,
the USEC EA assured that the Russian LEU would
displace about 3.6 million kg (8 million lb) of
uranium annually in the U.S. market during the first
5 years of delivery. 13 This quantity represents
approximately 19 percent of domestic utility
requirements, However, because of the legislation,
the quantity transferred to end users during the same
5-year period (1995 through 1999) may not exceed
2.7 million kg (6 million lb) uranium oxide
equivalent for the entire period.14 This total
compares to 17.4 million kg (38.4 million lb) that
could be displaced over that period without the
USEC Privatization Act’s restrictions. This is an
85-percent reduction from the original USEC
estimate.

‘rhe largest economic impact would be to foreign
producers, who, before the Russian Agreement, were
expected to supply up to 80 percent of the uranium
oxide used by U.S. utilities during the delivery
period, If the displaced uranium were prorated
between domestic and foreign producers (based on
current production and procurement patterns),
domestic uranium producers would experience about
a 4-percent reduction in detivery orders.

Under the agreement with Russi~ during the period
2000 to 2015, annual deliveries from Russia to USEC
would triple to 30 t of HEU that would be converted
to LEU, the equivalent of 10.9 million kg (24 million
lb) of uranium oxide. However, the USEC
Privatization Act allows the delivery, for
consumption by commercial end users in the United
States, of only 2.7 million kg (6 million lb) uranium
~xide equivalent in the year 2000. As indicated in
rable 4.8.2.-1, the quantity increases each year,
reaching 8.6 million kg (19 million lb) in 2008. h
2009 and each year thereafter, up to 9 million kg
(20 million lb) uranium oxide equivalent could be
delivered to end users. Displacement of domestic
uranium oxide could range from about 30 percent per
year on average during the period 2000 to 2009, to 50
percent in 2009 and thereafter.15

The reduction in feed requirements could adversely
affect the economic prospects of domestic uranium
producers, particularly beginning in 2005 when the

I ‘3Based on m average of 10 t of HEU mnvefid to LEU.

I “Based on a total of 7.5 t of HEU converted to LEU.
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Russian LEU could begin to displace more than
7.2 million kg (16 million lb) of uranium oxide
mnudy and up to 9.1 million kg (20 million lb) in
2009 and each year thereafter. For example, the
fiture expansion of domestic production capacity
through the reopening of mining and milling
facilities could be postponed or canceled in that
period because supply requirements could be met
with the Russian LEU. MRussian deliveries were at
their maximum in 2009 and thereafter (9,1 million kg
[20 million lb] U30S), some domestic producers
could be subs~tidly impacted.

Both USEC and DOE estimated in the EA for
purchase of Russian HEU that these adverse impacts
[odomestic uranium producers could be significantly
diminished if USEC (or a successor private
corporation) maintains its current uranium feed
requirements while producing less LEU (USEC
1994a:6-28. Under this scenario, USEC would
continue to receive uranium feed from utilities as
provided in existing contracts, but would produce
less LEU product, because USEC would already
possess the Russian LEU. To prevent the buildup of
uranium feed inventories, which would further
depress the market price for uranium, USEC could
overfeed the gaseous diffusion plants. By
overfeeding, USEC would use greater amounts of
urmium feed per ton of LEU produced. In this way,
the gaseous diffusion plants would maintain demand
for uranium even though the ability to supply LEU
would be increased due to the availability of Russian
LEU. Although overfeeding represents a less
>fficientuse of the uranium feed, this cost would be
;omewhat offset by reduced electricity requirements,
Onepotentird disadvantage of overfeeding is that the
concentration of U-234 per gram of U-235 in the
~EU would increase, and during the latter years
:when Russian deliveries would increase) AS~
specifications could be exceeded if USEC overfed rdl
of the excess uranium feed. Nonetheless, by
overfeeding the gaseous diffusion plants, USEC
might be able to diminish the losses to the uranium
production sector. It dso should be noted, however,
that the ability of USEC to overfeed its gaseous

15~is estimate assumes that the majority of domestic utility
demand for uranium feed will continue to be supplied by
foreign producers. Displacement estimates also assume that 12
t of the 18 t of Russian matend delivered to the United States
during 1995 and 1996 are transferred to domestic users
beginning in 2002. I

I_—_.—~. ———___ —.——.-—.——.,,.. .
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Environmental Consequences

diffusion plants would depend on the prevailing
market conditions over the delivery period.16

ImpacW on the Uranium Conversion Sector—As
discussed earlier, commercial uranium conversion
facilities were operating at about 90 percent capacity
in 1995, and are expected to operate at almost fill
capacity for the foreseeable future. The improved
market conditions are a result of a strengthening in
world demand for conversion products and a
reduction in conversion capacity. The addhion of the
Russian HEU converted to LEU into the commercial
market could lead to some market surplus, but not
likely until after 2005 when deliveries of Russian
material to domestic users begins to exceed 7.3
million kg (16 million lb) U308 equivrdent of HEU
(6,000 MTU ~6) per year. The USEC Privatization
Act, by limiting the annual delivery of the Russian
material to end users, mitigates economic impacts on
the conversion sector. For example, because the
USEC Privatization Act limits domestic end user
deliveries to 9.1 tillion kg (20 rnilfion lb) per year of
HEU beginning in 2009, displacement of U.S.
production could total 7,500 MTU as ~6 per year,
compared to 9,000 MTU as ~6 per year if 30 t of
HEU per year could be defivered to end users.

Impacts on the Uranium Enrichment Sector—The
Russian LEU would also reduce the demand for
enrichment services at the gaseous difision plants
because the Russian material would be directly
processed for fuel production. Delivery of the
Russian LEU to end users would pek in 2009, when
approximately 4.8 million Separative Work
Unifi 17~18(SWUS) of enrichment services could be
displ~ced, Based on USEC estimates that demand for

[ l%e currentmarketconditions(1996)of risingumniumprices
and stagnant electricity prices would render this scenario
impracticalin the short term.me analysisin this EIS is not
based on the assumption that adverse impacts on the uranium
mining and milting sector would be mitigated by overf~ng.
Rather, the limitations in the USEC Privatization Act are
expected to better serve the objective.

17ASeparative Work Unit is a measure of the separation work
achieved in a uranium enrichment plant after separating
uranium of a given U-235 content into two components, one
having a higher percentage of U-235 than the other component.

18USECestimatedthatSW demand from the gaseous diffusion
plant would decrease to 6.3 million SWUS during the period
when Russian imports would total 30 tiyr. However, under the
USEC Privafiwfion Act, no more than 25 t of HEU would be
transferred to end users.

enrichment services could average about 12 million
SWUSper year over the delive~ period, the Russian
LEU could decrease domestic annual gaseous
dfision plant production to 7.25 milfion SWUS. If
USEC overfed the gaseous diffusion plants,
production would fall to about 5 million SWUS,
bmause less of the U-235 materkd would be removed
from the ~ feed. USEC has estimated that utility
orders in excess of 7 milfion SWUS from the gaseous
diffusion plants would be required to continue
operating both enrichment plants. The USEC
Privatization Act restricts the delivery of the Russian
material to end users such that annual demand would
still be sufficient to operate both plants unless USEC
employed overfeeding. However, the impacts of the
Russian feed material on the domestic market for
enrichment services would be for a longer period, but
less severe, under provisions of the USEC
Privatization Act, because it would take an additionrd
13 years to efirninate the entire inventory of Russian
material.

4.8.3 ECONOmC CONSEQmNCWOF~E
PROPOSEDAmoN

The proposed action would introduce into the global
mium market additiond quantities of LEU derived
from surplus HEU. As stated in Section 1.3, this EIS
addresses disposition of a nominal 200 t of HEU,
consisting of 175 t declared surplus to date, plus 25 t
of HEU (not yet identified) that may be declared
surplus in the fimre. Of the 175 t presently declared
surplus, about 72 t are in forms that are not expected
to be available or suitable for commercial use in the
next 10 to 15 yeas. Of the remaining 103 t, 13 t have
tieady been transferred to USEC (pursuant to the
Energy Policy Act of 1992) and 50 t are proposed to
be transferred to USEC over the next 6 years
(pursuant to the USECPrivatization Act). The rate of
commercialization of that materird would be limited
by DOE’s ability to make material available,
industrial infrastructure, market conditions, and

19The USEC PrivatizationIegislatiye requirements.
4ct contains three requirements for any sales by DOE
of its uranium stockpile; one requirement is that the
Secret~ of Energy determine that the sde not have
m adverse material impact on the domestic uranium
tining, conversion, and enrichment industries. DOE

19DOEmay propose to sell additional remaining inventories of
NU and surplus LEU in the future. ~ese decisions will be
addressd by future ~PA reviews, as appropriate.
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will conduct an analysis of the potential impact prior
to any proposed sale, as required by the Act.

hpack on the Mining and Milling Sector—The
Department of Energy estimates that an average of
about 10 t of surplus HEU would be blended down to
LEU forcommercird use each yemstarting in 1998.20
Blending down 10 t of HEU to 4-percent enrichment
could displace demand for approximately 3.9 tifion
pounds of uranium oxide annually. For the 103 t of
~U that maybe commercitized, this would be the
~quivrdentof just over 40 million pounds of uranium
oxide. This is only about 10 percent of the uranium
oxide equivalent displaced by the Russian HEU.
Furthermore, DOE surplus HEU (uranium oxide
equivalent) represents only about 4 percent of
projected U.S. utility requirements or 1.5 percent of
non-U.S. requirements (1996 through 2016).
Nonetheless, the U.S. material would likely result in
some small additional adverse impacts to the
uranium mining and milling industries. However,
these impacts would be small compared to any
impacts akeady caused by the Russian HEU.

Domestic uranium producers, who supply less than
20 percent of the U.S. utility requirements, would
incur smaller market losses than would foreign
?roducers. Based on current market shares, the U.S.
HEU could displace approximately 353,806 kg
:780,000 lb) of domesticrdly produced uranium oxide
ind reduce sector employment by approximately
100 person-years. This quantity represents less than
10 percent of the domestic market share per year for
uranium oxide during the period 1998 to 2002.
Transfers of the U.S.-origin HEU would likely
diminish after 2002, and by the year 2009, the
impacts of the U.S.-origin HEU would be
inconsequential as the inventory would be almost
Fullydepleted and transfers to end users would be
minimal. As discussed in the previous section,
~isplacement of domestic production by Russian
HEU could average up to 30 percent during the
leriod 2000 to 2009, and over 50 percent thereafter.
~ence, marginrd impacts of the U.S. materird on the
~ranium mining and milling sector would occur
]rimarily at the beginning of the delivery period,
when transfers of the Russian material to end users
vould be severely restricted and when the market is

I
2oIf DOE is able to make available only 8 tiyr after 2002, and

market conditions are favorable, the transfer of the entire 103 t
would be completed in 2009.
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projected to be relatively robust. One factor,
however, that may diminish the impact of both the
Russian- and U.S.-origin HEU on the uranium
market is that large domestic and foreign inventories
of uranium are being depleted and worldwide
uranium production is now only one-half of
world-wide demand. Demand for uranium oxide will
likely increase as the remaining stocks continue to
decrease. Utilities may increase their purchases
beyond what would be required to meet reactor needs
in order to replenish inventories.

hpacti on the Uranium Conversion Sector—The
U.S. surplus HEU may have some impact on the
uranium conversion market, particularly in the later
years of delivery when together, the Russian and U.S.
HEU could create a surplus of supply. The U.S.
surplus HEU could displace up to 1,500 MTU of

21The cumulative impact in theconversion services.
year 2001, when delivery to the domestic market of
the Russian LEU reaches 10 t, could be displacement
of up to 4,500 MTU as UF6. If delivery to the
domestic market of the Russian material reaches 9.1
million kg (20 million lb) beginning 2009, up to
8,250 MTU as ~6 could be displaced, In the short
term, impacts on the ~6 conversion are likely to be
smrdl.The market has improved and prices have risen
to reflect increases in demand. As stated earlier,
conversion facilities are expected to operate at almost
fill capacity in the foreseeable future. The major
impact in the longer term would be from the Russian
HEU, which represents a much larger share of the
additiond supply. Because DOE would not release
the final 40 t of surplus HEU that might be
commercialized unless favorable market conditions
prevail, any incremental impact to the conversion
industry from the U.S. HEU should be minimal,

Mpacb on the Uranium Enrichment Sector—The
U.S.-origin surplus HEU would further decrease the
market for enrichment services provided by the
Paducah and Portsmouth gaseous diffusion plants. As
noted by commentors to the HEU Draft EIS, if
surplus HEU is commercialized at a rate of 10 U r, up

zto 800,000 SW per year would be displaced,2

121Based on tie conversion factor of 2.61 pounds of U308 to 1 kg
of w~

I

22Atotal of W,000 SWU would be displaced if 8 tiyr of surplus
HEU is made available to end users.
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rhe cumulative effect of the Russian and U.S.
;urplus ~U could peak in the year 2007, when up to
j, 1 million SWUS could be displaced. In the year
2007, domestic production could fdl to 6.9 million
5WUS,a level at which, according to the USEC EA,
one plant could meet all of the projected demand.
Production would increase above 7 million SWUS
igain in 2008, when the current inventory of 103 t of
)xpected commercial U.S.-origin surplus HEU
vould be almost fully commercifllzed (only 5 t of
J, S,-origin surplus HEU would remain at the
)eginning of 2009). If DOE were to transfer only 8 t
)f HEU annually after 2002, the gaseous diffusion
)lant production would fall below 7 million SWUS
‘or2 years (2008 and 2009).

rhe decision to maintain operation of one or two
>nrichment plants would be made by USEC or its
mccessor, However, the USEC Privatization Act
prohibits the sale of DOE material unless the
secretary of Energy determines that such srde will
not have adverse material impacts on the domestic
Iuclear fuel cycle industry, taking into account sales
lnder the Russian HEU Agreement and the
~uspensionAgreement. Accordingly, defivery of the
J,S. material to end users might be extended over a
;lightly longer period to ensure that the enrichment
]Iants are not adversely affected.

1,8,4 S~MRY

rhe transfer of U.S.-origin HEU to commercial end
~sers is not expected to have an adverse material
impact on the nuclear fuel cycle industries. Although
some impacts to each of the industry sectors
(Uraniummining and milling,uranium conversion,

tnd uranium enrichment) would result from the
)roposed action, these impacts are likely to be minor
lnd temporary. There are several factors that will
Amelioratepotential adverse economic impacts to
hese sectors.

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

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

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

fie cumulative impacts from the U,S.-origin HEU
and the Russian HEU would vary over the period of
ielivery. During the period 1995 to 2000, impacts to
he nuclear fuel cycle industries would be minimal
]ecause of the firnitations on deliveries to end users
?ursuant to the USEC Privatization Act. The largest
:umulative impacts to these industries would occur
iuring the period 2000 to 2009, during which
deliveries of U.S.-origin HEU to end users would
peak under the Preferred Alternative, and 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
~u~3

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

23Al~o~~~buting to ~Umu]ative impac~ would be the7,000 t

of NU that is proposedto be transferredto USEC along with
50 t of HEU. The marginal impact of this material on the
uranium mining and conversion sectors is expected to be
modest, as the rate of its detivery to end users is limited by the
USEC Privatization Act (Section3112 (c)(2)), and it is
expected to be commercialized in the early years before
Russian shipments increase to substantial levels. The NU
would not impact the enrichment swtor, as it would still need
to be enrichd.
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4.9 MACTS OF TWNSFE~G
NATURAL URAm TO
UNITED STATES E~CmNT
CORPORATION

The proposal to transfer titie to 50 t of ~U to USEC
includes within it the transfer of titie to 7,000 t of NU
now,owned by DOE. This material is in the form of
~6 and is part of a larger quantity of ~6 that is in
storage at DOE’s Po~mouth and Paducah Gaseous
Diffusion Plants, which are currently being leased to
USEC for urmium enrichment operations. The NU
was originrdly purchased by DOE to be enriched for
use in nuclear weapons but is no longer needed for
that purpose.

The most likely disposition of the 7,000 t of NU is
eventual use as feedstock for enrichment to nuclear
power plant fuel, the usual business of the
enrichment plants. If it is so used, and follows the
typical path of NU that is enriched for commercial
use, it would probably be enriched to about 2 percent
U-235 at the Paducah Plant, then transported to the
Portsmouth Plant for additiond enrichment to an
appropriate commercial material, generally about
4 percent. From there the enriched ~6 would be
transported to a commercial fiel fabrication plant for
conversion and fabrication of nuclear fuel,

Transportation of much larger quantities of identicd
material to, from, and between DOE’s two
enrichment plants occurs on a continuing basis as
part of the normal operation of those facilities. N1
shipments are made in conformance with DOE O
460,1, Packaging and Transportation Safe~ and O
460.2, Departmental Materials Transportation and
Packaging Management, Department of
Transportation regulation 49 CFR Subchapter C, and
the IAEA Safety Series No. 6. All UF6 shipping
containers are required to meet American National
Standards Institute N14.1-1972 specifications. The
material would be placed in a specification UF6
cylinder (inner packaging), which would then be
placed in a 21-PF, ~pe B, protective overpack (outer
packaging is for added protection) for shipment by
commercial carrier (see Section 4.4.3.2 for a more
detailed discussion of impacts of transportation of
~6 blendstock material),

The ongoing normal operations of the enrichment
plants, including transportation of materials, are
covered by existing NEPA documents23, which, as
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applicable, are incorporated herein by reference.
Potential environmentrd impacts from the operation
of the Portsmouth Gaseous Diffusion Plant include
the following:

●

●

9

●

●

The

Damage to the terrestrird ecology caused
by drift salts from the cooling towers
within the vicinity of 300 m (1,000 ft);

Detectable vegetation damage or
excessive deposition of trace
contaminants (for example, zinc) within
an area of 1 km (0.6 mi) from the cooling
towers;

Increasing fogging and icing up to
70 hr/yr up to 0.63 km (1 mi) from the
plant;

Liquid discharges that increase the
chemical concentrations in the Scioto
River to levels above ambient, This
includes residual chlorine, uranium,
durninum, su~ates, and total nitrogen; and

The total population within 80 km
(5Omi) may receive a total dose of 0.32
person retiyr from plant releases to the
atmosphere. The maximum exposed “
individud dose is 0.25 mretiyr,

shipment of 7,000 t of NU (0,71 percent.
enrichment) in the UF6 form from Padficah to
Portsmouth has been evaluated for this EIS, This
analysis is based on 9,540 kg (21,000 lb) of material
per package and 734 packages for the entire 7,000 t, I

The total health risk as described in Section 4,4.1 1
1

would be 0,129 fatiities for the entire 7,000 t. If the I

material is enriched to 2 percent LEU before
transporting from Paducah to Portsmouth, the 7,000 t
of NU would be reduced to 2,490 t of LEU. 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,

23Ener~ Research and Development Administration (ERDA),
Final EnvironmentalStatement, Portsmouth Gaseous
Dl~ion Plant ~ansion, Pikton, OH, ERDA-1549,
Washin@on, DC, 197~ ERDA, Final EnvironmentalImpact
Statement, Portsmouth Gaseous Dl@sion Plant Site, Pikton,
OH, ERDA-1555, Washin@on, DC, 1977; DOE, Final
EnvironmentalImpactAssessment of the Pducah Gaseous
Di~ion Pbt Site, Pducah, K~ DO~A-0155,
Washin@on, DC, 1982.
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T Environmental Consequences

4.10 EN~ONMENTAL ~STICE ~
M~O~TY Am LOW-~CO~
POPULATIONS

I[Text deleted.]

IPursuant to Executive Order 12898, Federal Actions
to Address Environmental Justice in Minority

IPopulations and hw Income Populations, DOE and
other Federal agencies identify and address
appropriate disproportionately high and adverse
human health or environmental effects of their
programs, policies, and activities on minority and
low-income populations. DOE is in the process of

I

finalizing its Environmental Justice Strategy. [Text
deleted.] Because the Department is still in the
process of developing guidance, the approach tien
in this analysis may differ somewhat from whatever
guidance is eventua~y issued.

Previous sections of Chapter 3 describe the
employment and income, population, housing, and
community services surrounding each czndldate site.
Impacts to these socioeconomic issue areas from
implementation of the proposed rdtematives at these
sites are discussed in Chapter 4. Selected
demographic characteristics of the socioeconomic
ROI for each of the four candidate sites are presented
in Tables 4.10-1 through 4.104. [Text deleted.]
Demographic characteristics for the 80-km (50-mi)
surrounding public and occupational herdth ROI for
each of the four candidate sites, are presented in
Figures 4.lP1 to 4.l&8.

Any disproportionately high and adverse human
health or environmental effects on minority
populations and low income populations that could
result from the alternatives being considered are
assessed for an 80-km (50-mi) area surrounding each
of the candidate sites. These are consistent with
those used in the public and occupational herdth and
safety analysis, Other considerations were given to
biological, water, soil, and cultural resources. The
shaded areas in Figures 4.lW1, 4.1G3, 4.1G5, and

14,10-7 show Census tracts where racial or ethnic
minorities comprise 50 percent or more (simple
majority) of the totrd population in the Census tract,

I or where minorities comprise less than 50 percent,
but greater than 25 percent, of the total population in
the Census tract. Figures 4.l&2, 4.lM, 4.lti, and
4,10-8 show low-income communities generally

defined as those where 25 percent or more of the
population is characterized as living in poverty

I

(income of less than $8,076 for.a family of two).
~ext deleted.]

..A------

Any impacts to surrounding communities would
most likely result from toxic/hazardous air
pollutants and radiological emissions. Sections
4.3.1.6,4.3.2.6,4.3.3.6, and 4.3.4.6, which describe
pubfic and occupational health impacts from normal
operations and accidents, show that air emissions
and releases are within regulatory limits during
normal operations. The analysis also shows that
cumulative effects of continuous accident free
operation over time would result in low levels of
exposure to workers and the public. The public
health impact analysis conducted for all rdtematives
estimates that the maximum additional cancer
fatrdities from operational activities would occur at
ORR from either the blending of ~U to LEU as
~ for commercird fiel or the blending of ~U to
LEU as metal. Under dl blending dtematives, the
maximum radiation dose to the public is 2.0 rnrem
annually, and the fatal cancer risk is 2.0x10-5 for 20
years for normal operations. For postulated
accidents, the maximum latent cancer fatality per

I

campaign for the rdtematives to the MEI ranges from
5.7x10A 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 fatrdities from accidents per campaign for the
dtematives in the population within 80 km (50 mi)

I

ranges from 6.9x10-2 to 1.4; the total campaign risk
ranges from 1.6x10A to 1.2x10-3.The probability of
the severe accidents is about 10+ 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 high and adverse
impacts to particular populations, including low-
income and minority populations, from accidents.
Except SRS, the analysis of the demographics data
presented in Figures 4.lP1 through 4.1W8, Tables
4.10-1 through 4.lM, and for the communities
surrounding the four candidate sites indicates that
even if there were any health impacts to these
communities, these impacts would not appear to
disproportionately affect minority or low-income
populations.
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Toti R@on of ~aence
~aracteristidAw Anderson Coan& fiox Coan& hudon Coan@ Roane Coan~ @merit)

Persons by Ractitici~

I

Non-~spanic, ~te
mspanic
Non-~spanic, Americanhdian
Non-~spanic, Black
Non-~spanic, Asitiacific Islander
Non-Mspanic,Otier

Toti 1990Poptiation
~ti deleti]
1989bw-hcome

Persoas BelowPoverty
Number
Percen@

64,320
381
236

2,753
537
23

68,250

9,664

18.4

300,040
2,067

775
29,483

3,263
121

335,749

45,608
14.1

30,700
83
52

400
49

3
31,287

4,192
13.6

45,274
212
95

1,456
186

4
47,227

7,467
16

440,334 91.3
2,743 0.6
1,158 0.2

34,092 7.1
4,035 0.8

151 0
482,513

66,931
14.81

I

--
= In dculatirrg percentages, certain categories of individuals are not included as part of tie county popdation inmates of institutions, Armed Forces members, and individurds under 15

ym of age.

Note May not toti lM percent due to rounding.

So= ~ns~ 1993s ~nsus 19940.
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Tdle 4.l@2. Sekcted Demo~aphti %r~tetitis for Savannah River Site Re@n of Influence

South Caroha Wrgia

A&en Nendrde Bamberg BarnweU Columbia Richmond ToM Region of ~uence

CharacteristidArea County county county County county Counw (pement)

Persons by Rac~tilcity
Non-~spanic, ~te 90,130 3,598 6,428 11,421 56,141 103,009 270,727 63.6

Hispanic “ 867 161 75 146 962 3,707 5,918 1.4

Non-~spanic, berican Indian 213 11 22 31 150 491 918 0.2

Non-~spanic, Black 29,176 7,939 10,356 8,677 7,239 79,221 142,608 33.5

Non-Hispanic,Wltiacific 528 7 20 17 1,518 3,186 5,276 ‘ 1.2
Islander

Non-Mspanic,Other 26 6 1 1 21 105 160 0

Toti 1990Popdation 120,940 11,722 16,902 20,293 66,031 189,719 425,607
[Textdeleted.]
1989hw-hcome
Persons BelowPoverty

Number 16,671 3,837 4,547 4,367 4,255 32,590 66,267

Pereenta 14 35.8 28.2 21.8 6.6 18.2 16.2
a In dculating percentages, certain categories of individuals are not included as part of tbe county population inmates of institutions, Armed Forces members, and individuals under

15 years of age. -

May not toti lW percent due to rounding.

Census 1993S ~nsus 19940.
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T&le 4.IM. Sekcted Demographti Cbratehtis for the Nuckar Fuel Semties Regwn of In@uence

Carter SWivan Unicoi Washington Toti Region of ~uence

CharacteristidA~ County County County County (percent)
Persons by Rac~thnicity

Non-Hispanic,Mhe 50,618 139,850 16,434 88,198 295,100 97.1
Mspanic, 199 362 99 519 1,179 0.4
Non-Hispanic,AmericanIndian 142 508 175 825 0.3
Non-Hispanic,Black 437 2,364 2 3,085 5,888 1.9
Non-Hispanic,Asiafiacific Islander 95 500 14 323 932 0.3
Non-Hispanic,Other 14 12 15 41 0

ToW 1990Poptiation 51,505 143,596 16,549 92,315 303,965
[Textdeleted.]
1989Low-Income
Persons BelowPoverty

Number 9,027 19,133 2,787 13,656 44,603
Percenta 18 13.5 17.1 15.6 15.1

~ lncalculatingpercentages,certaincategoriesofindividualsarenotincludedaspartofthecountypopulation:inmatesofinstitutions,ArmedForcesmembers,andindividualsunder
15yearsofage.

Note MaynottotalIWpercentdue to rounding.

Source: Census 1993s; Census 19940.
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4.11 UNAVO~WLE ~VERSE
ENVROWNTAL ~ACTS

Transportation of surplus HEU and blendstock
materials and blending facility operation would result
in adverse environmental impacts. The impact
assessment conducted in this EIS has identified
potential adverse impacts along with mitigative
measures that could be implemented to either avoid
or minimize these impacts. The residual adverse
impacts remaining following mitigation are
unavoidable and the worst case impacts of all
alternatives at dl candidate sites are discussed below.

Air pollutant concentrations during operation would
be no greater than 63 percent of the NAAQS 3-hour
concentration for S02 at SRS. This is due to the no
action contribution while the HEU blending
contribution concentrations are negligible. wile the
air pollutant concentrations are expected to remain
within Federal and State ambient air quality
standards, the emission of criteria pollutants
represents a rninimrd unavoidable impact.

Some amount of radiation would be released
unavoidably by normal HEU blending operations.
The greatest radiation dose to the maximrdly exposed
member of the public would be 1.4 mretiyr from
atmospheric releases and 0.60 mretiyr from liquid
releases at ORR. The associated annual risk of fati
cancers from operations with these doses is 1.0x1U6.
The greatest annurd population dose from total site
operations is 28 person-rem, which occurs at ORR.
The associated annual risk of fatal cancers from
operations with this dose is 1.4x10-2. The largest
average annual dose to a site worker is 115 rnrem and
would result in an associated annual risk of fatal
cancer of 4.6x10-5 from operations. The greatest
annual dose to the totrd site workforce is 227 person-
rem occurring at SRS and would result in an annual
risk of 9.1X102 fatrd cancers. This is due to the no

action contribution; the HEU blending contribution
concentrations are negligible.

Since hazardous and toxic chemicals are present
during operation of HEU blending facilities, worker
exposure to these chemicals is unavoidable. The
maximum hazard to site workers, based solely on
emissions of hazardous chernicrds, is represented by
a hazards index of 1.16 at SRS, which is greater than
the OSHA action level of 1. This is due to the no
action contribution while the blending contribution
concentrations are negligible, The maximum hazard
to the public is represented by a hazard index of
9.76x10-2 at NFS, which does not exceed 1, Cancer
risks to the site workers and pubtic are 1,94x104 and
1.3 1X10-7 respectively, at SRS. The site worker
cancer risk value exceeds the standard of 1.0x106.
This is due to the no action contribution while the
blending contribution concentrations are negligible.

Although each site would implement waste
minimization techniques, generation of additional
low-level, hazardous, and nonhazardous wastes is
unavoidable. Generation of additiond hazardous or
mixed wastes would not require expansion of
existing or planned treatment, storage, and disposrd
facilities for these wastes at sites. Generation of
additional nonhazardous wastes would not require
expansion of existing, or cons~ction of new, tiquid
and sofid waste treatment facilities but would slightiy
reduce the fifetimes of current sofid waste landfills,

Transportation of radioactive matefids between sites
presents health risks and accident risks to the public
and workforce. The maximum annual risk of
fatrdities for the transportation of HEU IOSRS for

I blending to 4-percent UNH is 6.1xIWZ, For this
scenario the blendstock would be sent from Hanford
and the UNH crystals would be sent for fuel
fabrication to the Siemens Nuclear Power
Corporation facility.
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4,12 ~VERS~LE Am
~T~VABLE
COMM~MENTS OF
RESOURCES

This section describes the major irreversible and
irretrievable commitments of rqsources. A
commitment of resources is irreversible when its
primary or secondary impacts limit the fiture options
for a resource. An irretrievable commitment refers to
the use or consumption of resources neither
renewable nor recoverable for later use by future
generations. This section discusses two major
categories that are committed irreversibly or
irretrievably to the proposed action: materials and
energy.

Material. The irreversible and irretrievable
commitment of material resources during the process
of blending =U to LEU includes materials that are
rendered radioactive and cannot be decontaminated,
and materials consumed or reduced to unrecoverable
forms of waste. Consumption of miscellaneous

chemicals (propylene glycol, nitric acid, etc.) and
gases (argon and nitrogen), while irretrievable, would
not constitute a permanent drain on local sources or
involve any material in critictiy shofi supply in the
United States as a whole. Materials consumed or
reduced to unrecoverable forms of waste are
@etrievably I,ost. ~ ~ .

Energy. he @retrievablecommitments of resources
during operation of blending factlties would include
the consumption of natural gas, oil (diesel), and cod.
Cod is used at both Y-12 and SRS but not at B&W
and ~S. Natud gas is available and usd at dl sites
except SRS which uses oil as the major fuel source.
Oti is used at dl sites except at Y-12. The elwtrical
energy expended to operate the blending facilities
would also be irretrievable. Site infrastructure
percent change in energy resource usage at Y-12 and
SRS are minimal due to the extensive existing site
infrastructure. B&W and ~S both have higher
percent increases in energy resources mainly because
the facilities are currently operating below capacity.
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4.13 FLOODPLA~ ASSESSMENT

As required by DOE’s regulations on,protection of
floodplains and wetlands (10 CFR 1022), this section
assesses whether the proposed action would impact
or be impacted by the floodplains at the involved
sites, The proposed action in this EIS, as described in
Section 1,1.2, involves actions (blending activities)
that would be accommodated within existing
facilities at Y-12, SRS, B&W, and NFS. The
locations of facilities at the candidate sites, Y-12,
SRS, B&W, and NFS, with respect to delineated
floodplains, are presented in the maps shown in
Figures 3.3.4-2, 3,4.4-2, 3,5.1-2, and 3.6.4-1,
respectively,

Because HEU blending activities associated with the
proposed action and its alternatives could be
accommodated in existing facilities without
structural modifications, no positive or negative
impacts on floodplains would be expected at any of
the candidate sites. Similarly, since no new
construction activity is proposed at any of the
candidate sites and blending facilities are not located
in the vicinity of wetlands, no impacts to wetlands
are anticipated,

In addition to the No Action Alternative, four
alternatives are analyzed in this EIS that involve
various combinations of end products (fuel or waste),
technologies, and facilities to blend down the surplus
HEU. As described in detail in Section 2.1.2,
Alternative 2 involves no commercial use and
represents blending the entire surplus inventory
(200 t) to waste using metal and UNH blending
processes using all of the candidate blending sites.
Alternative 3 involves limited commercial use and
assumes that only 25 percent of the surplus inventory
would be blended to fuel at the two comrnercird sites
using the UNH and ~6 processes. The remaining
inventory would be blended to waste at all four sites
using the metal and UNH processes. Alternatives 4
md 5 involve substantial commercial use (65 percent
10fuel and 35 percent to waste), and maximum
:ommercird use (85 percent to fuel and 15 percent to
waste), respectively, with blending to be
accomplished at one, two, or four sites using the
UNH and UF6 processes for fuel, and metal and
UNH processes for waste.

As previously discussed in Sections 3.3.4 md 3,5,4,
and shown in Figures 3,3.*2 and 3.5.1-2, blending
operations at the Y-12 Plant and B&W, respectively,
would be accommodated in facilities located outside
the 100- and 500-year floodplains. At SRS, the F- and
H-Canyons that could be used for blending dso fdl
outside the 100-year floodplains of the Fourmile
Branch and the Upper Three Runs Creek (Section
3.4.4). However, no information currently is
av~able on 500-year floodplain limits at SRS, The
NFS site is partirdly located on the floodplain of the
Nolichucky River and Martin Creek (as determined
by FEMA, Flood Insurance Rate Map, January 3,
1985) and is occupied by both 100- and 500- year
floodplains. However, as described in Section 3.6,4
and below, mitigation measures have been and would
continue to be implemented to reduce potential
flooding of the site and the likelihood of adverse
impacts to site operations.

The blending alternatives at SRS would not likely
affect, or be affected by the 500-year floodplain of
either the Fourmile Branch or Upper Three Runs
Creek because the F- and H-Canyons are located at
an elevation of about 91 m (300 ft) above mean sea
level and are approximately 33 m (107 ft) and 64 m
(210 ft) above these streams and at distances from
these streams of 0.8 km (0,5 mi) to 1,5 km (0,94 mi),
respectively. The maximum flow that has occurred on
the Upper Three Runs Creek was in 1990, with a flow
rate of about 58 m3/s (2,040 fi3/s). At that time the
creek reached an elevation of almost 30 m (98 ft)
above mean sea level (SR USGS 1996a: 1). The
elevations of the buildings in F- and H-Canyons are
located more than 62 m (202 ft) above the highest
flow elevation of the Upper Three Runs Creek, The
maximum flow that has occurred on the Fourmile
Branch was in 1991 with a rate of approximately 5
m3/s (186 f?/s), and an elevation of about 61 m (199
ft) above mean sea level (SR USGS 1996a: 1).
Elevations of the buildings in F- and H-Areas are
locatedmore than approximately 30 m (101 ft) higher
:han the maximum flow level that has occurred,

4.13.1 PROPOSEDSTATEMENTOF~NDINGS

Four candidate sites, two DOE (Y-12 and SRS) and
two commercial (B&W and NFS), were considered
in this EIS as potential sites where the proposed

Iaction could be implemented. These candidate sites
were selected for evaluation because they currently

~, ~--—. -—— --.,.:., --—-——-— .—., ... .7---— — - ---
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have technically viable HEU conversion and
blending capabilities and could blend surplus HEU to
LEU for commercial fuel or waste. h addition, the
commercial sites considered are the only ones in the
United States licensed for the processing of HEU.

As described above, dl facilities except NFS that are
proposed to be used for this proposed action at the
candidate sites would be outside the limits of the 100-
year floodplain and are at least one foot above the
100-year floodplain elevation and, therefore would
conform to both State and local floodplain
requirements.

The floodplains of the Nolichucky River and Martin
Creek at NFS, as previously presented in Figure
3.6.41, cover approximately one- and tw~thirds of
the NFS site’s northern portion under 100-year and
500-year floodplain conditions, respectively. Based
on the Flood Insurance Rate Map and the flood
profiles, both published by FEMA, floodplain
elevations at the NFS site are determined to be 499.5
m (1639 ft) and 500 m (1640 ft) above mean sea
level, respectively. As stated in the NFS EA,
elevations of the building floors are between 500 m
(1640 ft) and 510 m (1660 ft) above mean sea level.
At the time of construction of the plant (1956), there
were no local, State, or NRC requirements
prohibiting construction or operation of nuclear
facilities in 100-or 500-year floodplains. Presently,
the State of Tennessee has no requirements pertaining
to building in 100- or 500-year floodplains. Local
standards require that any new construction or
substantial improvement of any commercial,

industrid, or non-residentid structure should have
the lowest floor, including basement, elevated no
lower than one foot above the level of base flood
elevation. Because NFS was built prior to 1974, site
operations are grandfathered, and this local
requirement does not apply to NFS. NRC, which
regulates the NFS site, dso has no regulations against
butiding or operating nuclear facilities in floodplains.
Nevertheless, with the widening of the site’s culvert,
upgraded drainage system, rechanneling of the
NoEchucky River, and rerouting of Martin Creek to
enter the Notichucky River farther downstream, the
chance of flood levels at the site has been slightly
lowered. b addition, warning devices and systems
have been placd by the State of Tennessee along the
river to warn the public and the NFS plant of the
chance of possible flooding. k addition, NFS and the
State of Tennessee have emergency action plans to
mitigate potential flood impacts and protect the
public water supply from any possible
contamination.

There are two dtematives in addition to no action
that could be considered to remediate potential
flooding of facilities at NFS. One would be to use the
facilities in the 300Area for blending activities which
are outside both the 100- and 500-year floodplain
fimits. Facilities in the 300 Area have building floor
elevations of at least 500.5 m (1642 R) above mean
sea level, which would conform to the local
requirement of at least one foot above the 100-yeu
floodplain and would dso f~ outside of the 500-year
floodplain. The second alternative is to eliminate
NFS as a candidate blending site.
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Air QuaIity Control Region (AQCR): An interstate
area designated by the Environmental Protection
Agency for the attainment and maintenance of
National Ambient Air Quality Standards.

Air quality standards: The level of pollutants in the
air prescribed by regulations. These Ievels may not
be exceded during a specified time in a defined area.

Alloy: A homogeneous mixture of two or more
metiso

Alluvium: Wh, sand, gravel, and other materials
that have been carried by moving surface water and
deposited at points of weak water flow.

Alpha particIe: A positively charged particle (the
nucleus of a helium atom) that is emitted from the
nucleus of certain elements during radioactive decay.
It is the least penetrating of the three common types
of radiation (rdpha, bea and gamma).

Ambienh Surrounding.

Ametian Indian Religious Freedom Act of 1978:
Establishes national policy to protect and preserve
for Native Americans their inherent right of fr~dom
to believe, express, and exercise their traditional
religions. This includes the rights of access to
religious sites, use and possession of sacred objects,
and the freedom to worship through traditional
ceremonies and rites.

Anadromous: Migrating from salt water to fresh
water to spawn.

Anhydrous: Without water.

Aquatic @iota): The sum toti of fiving organisms
within any designated area of water.

Aquifer: An underground layer of the etis crust
(that is, porous rock, etc.) contining water; water in
an aquifer is known as groundwater.

Aquitird: An underground layer of the earth’s crust
that is not permeable enough to transmit significant
quantities of water. Aquitards separate aquifers.

Archaeological and Historic Presemation Act of
1974 Preserves historic and archaeological data that
could be destroyed or compromised as a result of
Federd construction or other Federally licensed or
assisted activities.

Archaeological resources (sites): Any locations
where humans have altered the terrain or discarded
artifacts during either prehistoric or historic times.

Archaeological Resources Protection Act of 1979:
Protects archaeological resources on FedeA lands. It
requires a permit for archaeological excavations or
removal of any archaeological resources located on
public or Native American lands. It prohibits
interstate or foreign trafficking of archaeological
resources taken in violation of state or local laws and
requires Federal agencies to develop plans for
surveying lands under their control.

Assay: Qualitative or quantitative analysis of a
substance. An amount of a particular type of material
in a sample.

Atomti Ener~Act of 1954: This act was originally
enacted in 1946 and amended in 1954. For the
purpose of this Environmental Impact Statement,
“.. .a program for Government control of the
possession, use, or production of atomic energy and
special nuclear material whether owned by the
Government or others, so directed as to make the
maximum contribution to the common defense and
security and the national welfare and to provide
continued assurance of the Government’s ability to
enter into and enforce agreements with nations or
groups of nations for the control of special nuclear
materials and atomic weapons..!’ (Section 3(c)).

Atomic Energy Commission: A five-member
commission, established by the Atomic Energy Act,
to supervise nuclear weapons design, development,
manufacturing, maintenance, modification, and
dismantlement. In 1974, the Atomic Energy
Commission was abolished and dl functions were
transferred to the Nuclear Regulatory Commission
~C) and the Administrator of the Energy Research
and Development Administration. The Energy
Research and Development Administration was later
terminated and the functions vested by law in the
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Administrator were transfemed to the Secretary of
Energy.

Attainment area: An area considered to have air
quality as good as or better than the national ambient
air qurdity standards as defind in the Clean Air Act.
An area maybe an attainment area for one pollutant
and anon-attainment area for others.

Background radiation: Ionizing radiation present
in the environment from cosmic rays and natural
sources in the earth; background radiation varies
considerably with location.

Badged worker: A worker who has the potential to
be exposed to radiation and is equipped with an
individud dosimeter.

Bald and GoMen Eagle Protection Act: This act
states that it is unlawful to take, pursue, molest, or
disturb the American bdd and golden eagle, and their
nests and their eggs, anywhere h the United States.

Baseline: A quantitative expression of conditions,
costs, schedule, or technical progress to serve as a
base or standard for measurement; the established
plan against which the status of resources and the
progress of a program can be measured.

Benthic: Dwelling at the bottom of oceans, lakes,
rivers, and other surface waters.

Beta particle: A positively or negatively charged
particle (with the same mass as an electron) that is
emitted from the nucleus of certain elements during
radioactive decay. It is more penetrating than an
alpha particle and typically less penetrating than
gamma radiation.

Biotic: Pertaining to biow the plant and animal life
of a particular region.

Biotic resources: Biotic resources include
terrestrial, wetlands, and aquatic resources as well as
threatened and endangered species.

Blend down (blending): The dilution of highly
enriched uranium by mixing with blendstock of the
same chemical form to yield low-enriched uranium
material,

GL2

BIendstock: Depleted, natural, or low-enriched
uranium that is used to dilute highly enriched
uranium into low-enriched uranium, The depleted,
natural, and low-enriched uranium is in a chemical
form identicd to the highly enriched uranium that it
is being blended with to form the low-enriched
uranium product.

Bounding case: A case that would represent the
extreme (high or low) boundaries of a possible
situation.

Bryozoa: A phylum consisting of various small
aquatic animals that reproduce by budding and form
colonies attached to stones or seaweed.

Capable fadt: A geological fault as defined by
Cm 100, Appendix A:

● Movement at or near the ground surface
at least once during the past 35,000 years
or movement of a recurring nature within
the past 500,000 years.

● Macro-seismicity (a high tendency for
the occurrence of earthquakes)
instrumentally determined with records
of sufficient precision to demonstrate a
direct relationship with the fault,

● A structural relationship to a capable fault
according to characteristics such that
movement on one could be reasonably
expected to be accompanied by
movement on the other.

10

Carolina bays: Ovate, intermittently flooded
depression of a type occurring on the coastal plain
from New Jersey to Norida.

Ckan Air Act Amendments of 1990: Expands the
Environmental Protection Agency’s enforcement
powers and adds restrictions on air toxics, ozone
depleting chemicals, and stationary and mobile
emissions implicated in acid rain and global
warming.

Clean Water Act of 1972, 1987 (CWA): This Act
regulates the discharge of pollutants from a point
source into navigable waters of the United States in
compliance with a National Pollution Discharge
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Elimination System (NPDES) permit as well as
regulates discharges to or dredging of wetlands.

Code of Federd Re@ations (CFR): All Federd
regulations in force are published in codified form in
this document.

Coliform: Normally harmless types of bacteria that
reside in the intestinal tract of humans and other
animals and whose presence in water is an indicator
that the water may be contaminated with other
disease-causing organisms found in untreated human
and animal waste.

Colluvium: Soil and other nonconsolidated rock
material on hill slopes; not transported by water.

Community (biotic): An aggregation of plants and
animals having mutual relationships among
themselves and to their environment.

Comprehensive Environmental Response,
Compensation, and Liability Act of 1980
(CERCLA or Superfund): This Act provides a
regulatory framework for remediation of past
contamination from hazardous waste. Ma site meets
the Act’s requirements for designation, it is ranked
along with other “Superfund” sites and is listed on
the National Priorities List. This ranking is the
Environmental Protection Agency’s way of
determining the sites that have the highest priority for
cleanup.

Confined aquifer: A permeable geological unit with
an upper boundary that is at a pressure higher than
atmospheric pressure.

Cosmic radiation: Streams of highly penetrating,
charged particles, composed of protons, alpha
particles, and a few heavier nuclei, that bombard the
earth from outer space.

Coatal Zone ManagementAct: This act establishes
a national policy of preservation, protection from
development, and, where possible, the restoration
and enhancement of the nation’s coastal zone.

Criteria pollutant: Six air pollutants for which
national ambient air quality standards are established
by the Environmental Protection Agency (EPA):
sulfur dioxide, nitric oxides, carbon monoxide,

ozone, particulate matter (srndler than 10 microns in
diameter), and lead.

Critical habitat: As defined in the Endangered
Species Acf of 1973, specific areas within the
geographical area occupied by an endangered or
threatened species that are essential to the
conservation of the species and that may require
special management considerations or protection;
and specific areas outside of the geographical area
occupied by the species that are essential for the
conservation of the sp-ies.

Critidty: A reactor state in which a self-sustaining
nuclear chain reaction is achieved.

Curie: A unit of radioactivity equal to 37 billion
disintegrations per second; also a quantity of any
nuclide or mixture of nuclides having 1 curie of
radioactivity.

Decay (radioactive): The decrease in the amount of
any radioactive material with the passage of time,
due to the spontaneous transformation of unstable
nuclides into different nuclides or into a different
state of the same nuclide. The emission of nuclear
radiation (alpha, beta, and gamma) is part of the
process.

Decibel: A unit of sound measurement. k general, a
sound doubles in volume for every increase of 10
decibels.

Decontamination: The removal of radioactive or
chemicrd contamination from facilities, equipment,
or soils by washing, heating, chemical or electro-
chemical action, mechanical cleaning, or other
techniques.

Depleted uranium @~: Uranium with a content of
the isotope uranium-235 of less than 0.7 percent,
which is the uranium-235 content of naturally
occurring uranium.

Detived concentration Wide: The concentration of
a radionuclide in the air or water of which, under
conditions of continuous exposure by one exposure
mode (for example, ingestion of water) for one year,
a “reference person” would receive the most
restrictive: 1) an effective dose equivalent or 100
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mrem, or 2) a dose equivalent of 5 rem to any tissues,
including skin and the lens of the eye.

Design-basis event: A postulated disturbance in a
process variable that has the potential to lead to a
desi~basis accident.

Dolomite: Calcium magnesium carbonate, a
limestone-like material.

Dose: The energy imparted to matter by ionizing
radiation. The unit of absorbed dose is the rad.

Dose commitment: The dose an organ or tissue
would r~eive during a specified period of time (for
example, 20 to 30 years) as a result of intake (as by
ingestion or inhalation) of one or more radionucfides
from a defined release, frequently over a year’s time.

Dose equivalent: The product of the absorbed dose
in rad (or gray) and the effect of this type of radiation
in tissue and a quality factor. Dose equivalent is
expressed in units of rem or Sievert, where 1 rem
equals 0.01 Sievert. The dose equivalent to an organ,
tissue, or whole body will be that received from the
direct exposure plus 50-year committed dose
equivalent received from radionuclides taken into the
body during the year.

Dosimeter: A small device (instrument) carried by a
worker that measures the cumulative radiation dose
(for example, film badge or ionintion chamber).

Drawdown: The lowering of the water level in a
reservoir, water table, or other body of water.

Effective dose equivalent: The summation of the
products of the dose equivrdent received by spwified
body tissues and a tissue-specific weighting factor.
The sum is a risk-equivalent value and can be used to
estimate the health effects risk of the exposed
individual. The tissue-specific weighting factor
represents the fraction of the total health risk
resulting from uniform whole-body irradiation that
would be contributed by that specific tissue. The
effective dose equivalent includes the committed
effective dose equivrdent from internal deposition of
radionuclides and the effective dose equivalent due
to penetrating radiation from sources extermd to the
body. Effective dose equivalent is expressed in units
of rem or Sievert,

GM

Effluent: A gas or fluid discharged into the
environment.

Endangered species: Defined in the Endangered
Species Act of 1973 as “any species which is in
danger of extinction throughout all or a significant
portion of its range.

Endangered Species Act of 1973: This act requires
Federal agencies, with the consultation and
assistance of the Secretaries of the Interior and
Commerce, to ensure that their actions will not likely
jeopardize the continued existence of any endangered
or threatened species or adversely affect the habitat
of such species.

Enrichment: A process whereby the proportion of
fissile U-235 is increased above its naturally
occurring value of 0.7 percent, Enrichment to 3
percent is typical of fuel for power reactors,
Weapons-grade uranium may be enriched to 20
percent or more.

Entrainment: The involun~ capture and inclusion
of organisms in streams of flowing water, a term
often appfied to the cooling water systems of power
plants or reactors. The organisms involved may
include phyto- and zooplankton, fish eggs and larvae
(icthyoplankton), shellfish larvae, and other forms of
aquatic life.

Enviromnen~ safety, and health program: In the
context of the Department of Energy, this program
encompasses those Department of Energy
requirements, activities, and finctions in the conduct
of dl Department of Energy-controlled operations
that are concerned with impacts to the biosphere;
compliance with environmental laws, regulations,
and standards controlling air. water, and soil
pollution; limiting risks to~he well-being of both
operating personnel and the general public to
acceptably low levels; and adequately protecting
property against loss or damage. ~pical activities
and finctions related to this type of program include,
but are not limited to, environmental protection,
occupational safety, fire protection, industrial
hygiene, health physics, occupational medicine,
process and facilities safety, nuclear safety,
emergency preparedness, quality assurance, and
radioactive and hazardous waste management,
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Environmental assessment (EA): A written
environmental anrdysis that is prepared pursuant to
the National Environmental Policy Act (~PA) to
determine whether a Federal action would
significantly affect the environment and thus require
the preparation of a more detailed environmental
impact statement, If the action does not significantly
affect the environment, a Finding of No Significant
Impact (FONS~ is prepared.

Environmental impact statement (EIS): A
document required of Federal agencies by the
National Environmental Policy Act for major
proposals significantly affecting the environment. A
decisionmaking tool, it describes the positive and
negative effects of the proposed action and
dtematives.

Epidemiology: The science concerned with the
study of events that determine and influence the
frequency and distribution of disease, injury, and
other health-related events and their causes in a
defined human population.

Evaluation basis accident: For nuclear facilities, a
postulated abnormal event that is used to establish the
performance requirements of structures, systems, and
components that are necessary to: 1) maintain them
in a safe shutdown condition indefinitely; or 2)
prevent or mitigate the consequences of such an
accident so that the general public and operating staff
are not exposed to radiation in excess of appropriate
guideline values.

Exposure limit: The level of exposure to a
hazardous chemical (set by law or a standard) at or
below which adverse human health effects are not
expected to OCCUR

● Reference dose is the chronic exposure
dose (mg&g/day) for a given hazardous
chemical at or below which adverse, non-
carcinogenic human health effects are not
expected to occur.

● Reference concentration is the chronic
exposure concentration (mg/m3) for a
given hazardous chemical at or below
which adverse non-carcinogenic human
health effects are not exputed to occur.

Fadti A fracture or zone of fractures within a rock
formation along which vertical, horizontal, or
transverse stippage has occurred.

Fauna: Animals, especially those of a specific
region, considered as a group.

Finding of No Significant Impact (FONSI): A
document by a FedeA agency briefly presenting the
reasons why an action, not otherwise excluded, wifl
not have a significant impact on the human
environment and will not require an environmental
impact statement.

Fish and Wildlife Coordination Act: This act
requires that consideration be given to the
conservation of fish and wildfife resources during the
development of projects that affect water resources
dwectiy or indirectly.

Fissile material: An element or isotope that can
undergo fission.

Fission: The splitting of a heavy nucleus, as of
uranium or plutonium, into two approximately equal
parts, accompanied by the conversion of mass to
energy, the release of this energy, and the production
of free neutrons, gamma rays, and other radiation.
Fission can occur spontaneously or be induced by
neutron bombardment.

Fission products: Nuclei formed by the fission of
heavy elements (prim~ fission products); dso the
nuclei formed by the decay of the primary fission
products, many of which are radioactive.

Floodplain: The lowlands adjoining inland and
coasti waters and relatively flat areas with a chance
of 1 percent or greater that the area wfll be inundated
by a flood in any given year. The base floodplain is
defined as the 100-year (l-percent) floodplain. The
criticrd action floodplain is defined as the 500-year
(0.2-percent) floodplain.

~ora: Plants, especially those of a specific region,
considered as a group.

Forward Reactor Requirements: Amount of
uranium required to assure uninterrupted operation
of nuclear power plants.
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Gamma particles: High-energy, short-wavelength
electromagnetic particles emitted from the nucleus of
atoms of certain elements during fission or decay.
Gamma radiation is very penetrating and can be
stopped only by dense materkds (such as lead) or a
thick layer of shielding materials. ~

Glove box: An airtight box used to work with
hazardous material, vented to a closed filtering
system, with gloves attached inside of the box to
protect the user.

Groundwater: The supply of water found beneath
the earth’s surface, usually in aquifers, which may
supply wells and springs.

Half-Mfe (radiologid): The time in which hrdf the
atoms of a radioactive substance disintegrate to
another nuclear form; this varies from milliseconds
to billions of years, depending on the isotope.

Hazard index (HI): A summation of the Hazard
Quotients for dl chemicals now being used at a site
and those proposed to be addd to yield cumulative
levels for a site. A Hazard bdex value of 1.0 or less
means that there should be no adverse human health
effects (non-carcinogenic).

Hazardous material: Any material, as defined by
40 Cm 171.8, which poses a risk to health, safety,
and property when transported or handled.

Hazardous/toxic waste: Any solid, semisolid,
liquid, or gaseous material that is ignitable,
corrosive, toxic, or reactive, as defined by the
Resource Conservation and Recovery Act and
identified or listed in 40 Cm 261 or by the Toxic
Substances ContmlAct.

High e~ciency particulate air (HEPA) filter: A
filter used to remove solid particles from dry, gaseous
effluent streams.

Wgh=level waste (~~: The highly radioactive
waste material that results from the reprocessing of
spent nuclear fuel, including liquid waste produced
directly in reprocessing and any solid waste derived
from the liquid. High-level waste contains a
combination of transuranic waste and fission
products in concentrations requiring permanent
isolation,

GM

Highly enriched uranium (HEU): Uranium
enriched in isotope U-235 to 20 percent or above,
which bwomes suitable for weapons use,

Historic resources: Archaeological sites,
architectural structures, and objects produced after
the advent of written history dating, in the United
States, from 1492.

Hydrology: The science deding with the properties,
distribution, and circulation of natural water systems,

Igneous rock: Class of rock formed by the
solidification of molten or partly molten parent
material. I

Impingement: The process by which aquatic
organisms that are too large to pass through the
screens of a water intake structure become caught on
the screens and are unable to escape,

hpoundment: A collection area for water, usually
for irrigation purposes.

Incident-free risk: The radiological or chemical
impacts resulting from the norrnd vehicular transport
of packages. This includes the radiation of a
hazardous chemical exposure of specific populations,
such as crew, passengers, and bystanders, No
accident or incident risks are involved,

kdirect economic effeck: Indirat economic effects
result from the need to supply industries
experiencing direct economic effmts with additiomd
outputs to allow them to increase their production,
The additiond output from each directly affected
industry requires inputs from other industries within
a region (that is, purchasers of goods or services),
This results in a multiplier effect to show the change
in toti economic activity as firms increase their labor
inputs.

hfrastructure: The basic facilities, services, and I

instigations needed for the functioning of a plant or I

other site, such as transportation and communication
systems,

ktetim storage: Providing safe and secure capacity
in the nem term to support continuing operations in
the interim period (10 years),
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Intermittent stream: A stream or reach of a stream
that flows primarily during seasonal wet periods.

Involved worker: A worker that is directly
associated with any of the blending and conversion
facility operations.

Ion exchange: A unit physiochemical process that
removes ions (both positively and negatively
charged), including radionuclides, from liquid
streams (usually water) for the purpose of
purification or decontamination.

Ionizing radiation: Radiation that can displace
electrons from atoms or molecules, thereby
producing ions.

MCST2: A computerized dispersion programusd to
calculate ground-level concentrations of air
pollutants ~ersion 2).

Isotope: An atom of an element with a specific
atomic number and atomic mass. Isotopes of the
same element have the same atomic number (i.e., the
same number of protons) but have the different
numbers of neutrons and different atomic masses.
Isotopes are identified by the name of the element
and the toti number of protons and neutrons in the
nucleus.

Joule: A metric unit of energy, work, or heat that is
equivalent to 1 watt-second, 0.239 calories or 1
newton-meter.

Land rwources: Land resources are comprised of
all of the terrestrial areas available for economic
production, residential or recreational use,
Government activities (such as military bases), or
natural resources consumption.

Latent fatalities: Fatalities associated with acute
and chronic environment exposure to chemicrd or
radiation which occur years after an exposure takes
place.

Low-enriched uranium (LEU): Uranium with a
content of the uranium isotope U-235 greater than 0.7
percent and less than 20 percent.

Low-level waste (LLW): Waste that contains
radioactivity but is not classified as high-level or

transuranic waste, spent nuclear fuel, or”1 le(2)
byproduct materia~ as defined by Department of
Energy Order 5820.2A, Radioactive Waste
Ma~gement. Test specimens of fissionable material
irradiated for research and development only, and not
for the production of power or plutonium, maybe
classified as low-level waste, provided the
concentration of transuranic waste is less than 100
nanocuries per gram.

Maximally exposed individual (MEI): A
hypothetical person who could potentially receive
the maximum dose of radiation or hazardous
chemicals.

Megawatt: A unit of power equal to 1 tifion watts.
“Megawatt thermal! is commonly used to describe
hea~ while “megawatt electric” describes electricity.

Metamorphic rocks: Class of rock formed in the
sofid state in response to pronouncd changes in the
temperature, pressure or chernicd environment.

Mixed waste: Waste that contains both radioactive
and h=dous wastes as described in this glossary.

Migration: The seasonal movement of animrds from
one ared to another.

Migrato~ Bird fieaty Act: This act states that it is
unlawful to pursue, take, attempt to take, capture,
possess, or Ml and migratory bird, or any part, nest,
or egg of any such bird other than permitted
activities.

Modified Mercalti Intensity sale: A measure of
the perceived intensity of earthquake ground shaking
with 12 divisions, from I (not felt by people) to ~
(damage nearly toti).

National Ambient Air Quality Standards
@AAQS): Air quality standards establish by the
Clean Air Act, as amended. The primary National
Ambient Air Quality Standards are intended to
protit the pubfic heakh with an adequate margin of
safety. The secondary National Ambient Air Quality
Standards are intended to protwt the public weEare
from any known or anticipated adverse effects of a
pollutant.
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National Emissions Standards for Hazardom Air
Pollutants (NESHAP): A set of national emission
standards for listed hazardous pollutants emitted
from specific classes or categories of new and
existing sources. These were implemented in the
Clean Air Act Amendments of 1977.

National Environmental Policy Act of 1969
mPA): This Act is the basic national charter for the
protection of the environment. It requires the
preparation of an environment impact statement for
every major Federd action that may significantly
affect the quality of the human or natural
environment. Its main purpose is to provide
environmental information to decision-makers so
that their actions are based on an understiding of the
potential enviromnentrd consequences of a proposal
action and its reasonable akematives.

National Environmental Research Park: An
outdoor laboratory set aside for ecological research
to study the environmental impacts of energy
developments. National environmental research
parks were established by the Department of Energy
to provide protected land areas for research and
education in the environmental sciences and to
demonstrate the environmental compatibility of
energy technology development and use.

National Historic Preservation Act of 1966, as
amended This Act provides that property resources
with significant nationrd historic value be placed on
the National Register of Historic Places. It does not
require any permits but, pursuant to Fedeti Code, if
a proposed action might impact a historic property, it
mandates consukation with the appropriate agencies.

National Poflution Discharge Elimination System
mDES): The Fedeti permitting system reqtird
for hazardous effluents regulated through the Clean
WaterAct, as amendd.

National Register of Historic Plac= @RHP): A
list of districts, sites, buildings, structures, and
objects of prehistoric, historic, local, state, or
national significance that is maintained by the
Secretary of the Interior. The list is expanded as
authorized by Section 2@)of the Historic Sites Act of
1935 (16 U.C. 462) and Section lo of the
National Historic Preservation Act of 1966, as
amended.
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Natnrd uranium ~: Uranium that has tie same
isotopic composition as natu~y occurring uranium.
The isotopic composition of natural uranium is
approximately 99.3 percent U-238 and 0.71 percent
U-235.

Native American Graves and Repati.ation Act of
1990: Established to protect Native American graves
and associated funerary objects. This law requires
Fderd agencies and museums to invento~ human
remains and associated funerary objects and to
provide cultur~y titiated tribes with the inventory
of co~mtions. Requires repatriation, on request, to
the cultudy tifiatd tribes.

Neutron: An uncharged elemen~ particle witi a
mass sfightiy greater than that of a proton, found in
the nucleus of every atom heavier than hydrogen-1; a
free neutron is unstable and decays, with a hrdf-life of
about 13 minutes, into a proton and an electron.

Nitrogen oxides: Refers to the oxides of nitrogen,
primarily nitrogen oxide NO) and nitrogen dioxide
(N02). These are produced in the combustion of
fossil fuels and can constitute an air pollution
problem. When nitrogen dioxide combines with
volatile organic compounds, such as ammonia or
carbon monoxide, ozone is produced.

Noise Control Act of 1972: This Act directs all
Federd agencies to carry out programs in a manner
that furthers a national policy of promoting an
environment free from noise that jeopardizes heakh
or we~are.

Noninvolved worker: A worker that is located
onsite but is not associated with any of the blending
facfity operation.

Normal operation: A predetermined set of facitity
processes or functions whereby and expected or
“stidard’ output is the resuk.

Notice of Intent (NOI): A notice printed in the
Federal Register announcing that a FedeA agency is
going to prepare an environment impact statement.

Nuclear power plant: A facility that converts
nuclear energy into elmtricrd power. Heat produced
in a nuclear reactor is used to make steam, which in
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turn drives a turbine connected to an electric
generator.

Nuclear reactor: Adevice inwhich afissionchtin
reaction is maintained and which is used for
irradiation of materials or to produce heat for the
generation of electricity.

Nuclide: A species of atom characterized by the
constitution of its nucleus and hence by the number
of protons, the number of neutrons, and the energy
content.

Occupational dose limit: The ~C’s promulgated
radiological exposure limits to occupational workers.
To the whole body, it is established to be 5,000
millirem per year.

Occupational Safety and Health Administration
(OSHA): Oversees and regulates workplace heakh
and safety, created by the Occupational Safe~ ati
Health Act of 1970.

Outfall: The discharge point of a drain, sewer, or
pipe as it enters a body of water.

Overfeeding: The process that involves increasing
the rate at which uranium feed is used in gaseous
diffusion plants with a corresponding decrease in
energy consumed for separative work.

Oxidation: The combination of a substance with
oxygen. During this reaction, the atoms in the
element combined with oxygen lose electrons and the
element’s valence (the capacity to combine with
other elements) is correspondingly increased.

Packaging: The assembly of components necessary
to perform containment function and ensure
compliance with Federd regulations. It may consist
of one or more materirds, spacing structures, thermal
insulation, radiation shielding, and devices for
cooling or for absorbing mechanical shocks. The
vehicle tie-down system and auxiliary equipment
may be designated as part of the packaging.

Paleontology: The s~dy of extinct plant and animal
life that existd in former geologic times, esp=idly
fossils.

Paleozoic Era: The longest era of geologi’:d time
that extends from the Cambrian through the Permian
periods, occurring 230 million to 600 million years
ago, characterized by the appearance of marine
invertebrates, primitive fishes, amphibians, reptiles,
and seed-bearing land plants.

Palustrine wetland: Nontidal wetlands dominated
by trees, shrubs, and emergent vegetation.

Pathway: A route or course through which a human
can be exposed to radiation or chemicals (that is,
ingestion, inhrdation, absorption, etc.).

PCB: PCBS (polychlorinated biphenyl) are any of a
family of chlorinated chemicals that are noted as
dangerous environmental pollutants that can
accumulate in animal tissues with resultant
pathogenic or teratogenic (causing birth defects)
effects.

Perennhd stream or creek: A stream or reach of a
stream that flows continually throughout the year aad
whose upper surface genedly stands lower than the
water table in the region adjoining the stream.

Permeable: h geology, rock or soil that is able to
transmit a fluid.

Person-rem: The unit of collective radiation dose
commitment to a given population; the sum of the
individual doses received by a segment of the
population.

pH: A numeric value that indicates the relative
acidity or dkrdinity of a substance on a scrde of Oto
14, with the neutral point at 7.0. Acid solutions have
pH values lower than 7.0 and basic (alkaline)
solutions have pH values higher than 7.0.

Piedmont region: An area of rolling topography
between the Appalachian Mountains and the coastal
plain that,extends from New Jersey to Alabama.

Plume: The elongated pattern of contaminated air or
water originating at a point source, such as a
smokestack or hazardous waste disposrd site.

Plutonium: A heavy, radioactive, metallic element
with the atomic number 94. It is produced artificially
in a reactor by bombarding uranium with neutrons.
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Plutonium is used in the production of nuclear
weapons,

Prehistoric: Predating written history. In North
America, before 1492.

Prevention of Significant Deterioration (PSD):
Regulations established by the 1977 Clean Air Act
Amendments to limit increases in criteria air
pollutant concentrations above baseline.

Prime farmland: Land that has the best
combination of physical and chemical characteristics
for producing food, feed, fiber, forage, oil-seed, and
other agricultural crops with a minimum input of
fuel, fertilizer, pesticides, and labor without
intolerable soil erosion, as determined by the
Secretary of Agriculture (Farmland Protection
Polig Act of 1981,7 Cm 7, paragraph 658).

Protected area: An area encompassed by physical
barriers, subject to access controls, surrounding
material access areas, and meeting standards of
Department of Energy Order 5632.lC, Protection
and Control of Safeguardsand Securi~ Interests.

Quarternary: The second geologic period of the
Cenozoic Era, occurring from 2 million yems ago to
the present, characterized by the appearance of
human beings.

Rad: The unit of measure expressing the physical
absorption of radiation. It is equal to the amount of
radiation that leads to the deposition of 0.01 joule of
energy per kilogram of absorbing material.

Radiation: The emitted particles or photons from
the nuclei of radioactive atoms. Some elements are
naturally radioactive; others are induced to become
radioactive by bombardment in a reactor. Naturrdly
occurring radiation is indistinguishable from
induced.

Radioactive waste: Materials from nuclear
operations that are radioactive or contaminated with
radioactive materials and for which use, reuse, or
reeove~ are impracticrd.

Radioactivity: The emission of radiation, either
spontaneously from unstable atomic nuclei or as a
consequence of a nuclear reaction.
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Radioisotopes: Radioactive nuclides of the same
element (same number of protons in their nuclei) that
differ in the number of neutrons.

Radionuctide: A radioactive, natudly occurring or
manmade element characterized according to its
atomic mass and atomic number. Radionuclides can
have a long life as soil or water pollutants and are
believed to have potentially mutagenic or
carcinogenic effects on the human body.

Radon: A gaseous, radioactive element with the
atomic number 86 that results from the radioactive
decay of radium. Radon occurs naturally in the
environment and can collect in unventilated enclosed
areas, such as basements. Large concentrations of
radon can cause lung cancer in humans.

RADTRAN: A computer code that combines user-
determined, demographic, transportation, packaging,
and materials with health physics data to calculate
the expected radiologicrd consequences and accident
risk of transporting radioactive materird.

Raptor: A bird of prey, such as an eagle, hawk, or
falcon.

Receiving waters: Rivers, lakes, oceans, or other
bodies of water into which wastewaters are
dischargti.

Re&arge: Replenishment of water to an aquifer.

Record of Decision (ROD): A public dmument that
records the find decision(s) concerning a proposed
action. The Record of Decision is based in whole or
in part on information and technical analysis
generated during the Comprehensive Environmental
~elease, Compensation, and Liability Act
(CERCLA) processor the National Environmental
Polig Act (NEPA) process, both of which take into
consideration public comments and community
concerns.

Regional Economic Area (REA): Geographical
area defined by the Bureau of Economic Analysis
(BEA) that is used to assess economic impacts of

1

proposed dtematives.
I

Region of Influence (ROI): Geographical area I
I

where approximately 90 percent of DOE and I
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contractor employees reside. ROI’Sare used to assess
demographic, housing or public service impacts of
proposed alternatives.

Rem: The abbreviation for “roentgen equivalent
man;’ which is the unit of radiation dose for
biological absorption. It is equal to the product of the
absorbed dose, in rads, and a quality factor that
accounts for the variation in biological effectiveness
of different types of radiation. Abbreviated as “rem!’

Resource Conservation and Recovery Act, as
amended (RCRA): The Act that provides a “cradle
to grave” regulatory program for hazardous waste
and that established, among other things, a system for
managing hazardous waste from its generation until
its ultimate disposrd.

Walter Sule: A logarithmic scale used to express
the toti amount of energy released by an earthquak~
it has 10 divisions, from 1 (not felt by humans) to 10
(nearly toti damage).

Wparian: On or around rivers or streams.

Wsk: A qualitative or quantitative expression of
possible loss that considers both the probability that
a hazard will cause harm and the consequences of
that event,

Runoffi The portion of rainfall, melted snow, or
irrigation water that flows across the ground surface
and eventually enters a stream.

Safe Drinking Water Act, as amended: This Act
protects the quality of public water supplies, water
supply and distribution systems, and all sources of
drinking water.

Safe secure trailer (SST): A specially designed
semi-trailer, pulled by an armorti tractor, that is used
for the safe, secure transportation of cargo containing
nuclear weapons or special nuclear materird.

Safety analysis report (SAR): A report, prepared in
accordance with DOE Orders 5481.lB and 5480.23,
that summarizes the hazards associated with the
operation of a particular facility and defined
minimum safe requirements.

Safety docmnenti A document prepared specifically
to ensure that the safety aspects of part or dl of the
activities conducted at a nuclear facility are formally
and thoroughly analyzed, evrduated, and recorded
(for example, technical specifications, safety anrdysis
reports and addenda, and documented reports of
special safety reviews and studies). Safety Analysis
Reports (SAR) and Safety Evaluation Reports (SER)
are similar except that the governing regulatory
agency is DOE or ~C, respectively.

Sanitary wastes: Wastes generated by normal
housekeeping activities, liquid or solid (includes
sludge), that are not hazardous or radioactive.

Sedimentary Rocks: These rocks are composed of
materials that have been transported and then
deposited, materials that have been precipitated from
marine waters, or remains of organisms.

Sedimentation: The settiing out of soil and mineti
solids from suspension in water.

Seepage basin: An unlined pit in the ground that
receives aqueous effluent.

Seismic: Pertaining to any earth vibration,
especially an earthquake.

Seismic zone: An area defined by the Uniform
Building Code (1991), designating the amount of
damage to be expected as the result of earthquakes,
The United States is divided into six zones: 1) Zone
O—no damage; 2) Zone l—minor damage,
corresponds to intensities V and VI of the Modified
Mercalli Intensity Scale; 3) Zone 2A—moderate
damage, corresponds to intensity ~ of the Modified
Mercdli htensity Scale (eastern United States); 4)
Zone 2B—slightly more damage than 2A (western
United States); 5) Zone 3—major damage,
corresponds to intensity VIII or higher of the
Modified Mercdti htensity Scale; 6) fine *areas
within fipe 3 determined by proximity to major fault
systems.

Separate Work Unit (SWU): A measure of the
separation achieved in a uranium enrichment plant
after separating uranium of a given U-235 content
into two components, one having a higher percentage
of U-235 than the other component.
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Severe accident: An awident with a frequency rate
of less than 10”6 per year that would have more
severe consequences than a design-basis accident, in
terms of damage to the facfity, offsite consequences,
or both.

Siltstone: A sedimentary rock composed of fine
textured mineds.

Source term: The estimated quantities of
radionucfides or chernicd po~utants released to the
environment.

Spallation: Any nuclear reaction where several
particles result from a co~sion, e.g., a chain reaction
in a nuclear reactor.

Special nuclear materi~: As defied in S~tion 11
of the Atomic Energy Act of 1954 (1) plutonium,
uranium enriched in the isotopes 233 or 235, and any
other material which the Nuclear Regulatory
Commission determines to be special nuclear
material; (2) any material artificidy enriched by any
of the aforementionti materials.

Spent nuclear fuel: Fuel that has b=n withdrawn
from a nuclear reactor following irradiation, the
constituent elements of which have not been
separated.

Standardization @pidetiology): Techniques used
to control the effects of differences (e.g., age)
between populations when comparing disease
experience. There are two main methods:

●

●

Dirwt method, in which sp~ific disae
rates in the study population are
averaged, using the distribution of the
comparison popdation as a weight.

Indirect method, in which the specific
disease rates in the compa-risen
population are averaged, using the
distribution of the study population as a
weight.

State ~toric Preservation Officer: State officer
established to carry out the duties associated with the
National Historic Presentation Act, for identification
and protmtion of prehistoric and historic resources.

Gb12
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Sulfur oxides: Common air po~utants, primarily
sufir dioxide (SO~ considered a major air po~utant,
a heavy, bad-sme~ng, colorless gas usu~y formed
in the combustion of cod and su~r trioxide (S03).

Surface water: Water on the earth’s surface, as
distinguished from water beneath the surface
(groundwater). ~

Tatiwaters: Water below a dam.

Terrestrial (biotic): The sum total of living
organisms within any designated land area.

Threatened species: Any species that is likely to
baome an endangered species within the foreseeable
fiture throughout dl or a significant portion of its
range.

Toxic Substances Control Act of 1976 (TSCA):
This Act authorizes the Environmental Protection
Agency to swure information on W new ‘mdexisting
chemical substances and to control any of these
substances determined to cause an unreasonable risk
to pubtic health or the environment. This law requires
that the hdth and environment effmts of W’new
chernicds be reviewed by the EPA before they are
manufactured for comrnercird purposes:

fiansuranic waste: Waste contaminated with rdpha
particles emitting radionuclides with half-lives
greater than 100 nanocuries per gram atthe time of
assay. It is not a mixed waste.

fiibutary: Any streamwhich contributes water to
another stream or river.

Tritium: A radioactive isotope of the element
hydrogen with two neutrons and one proton,
Common symbols for the isotope are H-3 and T.

Unconfined aquifer: A permeable geologicrd unit
that has a water-filled pore space (saturated), the
capability to transmit significant quantities of water
under ordinary differences in pressure, and an upper
water boundary that is at atmospheric pressure.

Unsaturated zone (vadose): A region in a porous
medium in which the pore space is not filled with
water.
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Uranium: A heavy, silvery-white metilic element
with anatomic number of 92. It has many radioactive
isotopes: Ursnium-235 is most commonly used as a
fuel for nuclear fission; Uranium-238 is transformed
into fissionable Plutonium-239 following its capture
of a neutron in a nuclear reactor.

Visual Resource Management Class: A Visual
Resource Management (VRM) Class defines the
different degrees of modifications to the basic
elements of the landscape: (1) Class 1 is applied to
wilderness areas, wild and scenic rivers, and other
similar environments; (2) Class 2 contrasts are swn
but do not attract attention; (3) Class 3 contrasts
caused by a cultural activity are evident, but remain
subordinate to the existing landscape; (4) Class 4
contrasts attract attention and are dominant features
of the landscape in terms of scale but repeat the
contrast of the characteristic Iandscapq (5) Class 5 is
applied to areas where unacceptable cultural
modifications have lowered the scenic qudlty (where
the natud characteristics of the landscape have been
disturbed to the point where rehabilitation is needed
to bring it up to one of the other four classes).

Vitrification: A waste treatment process that uses
glass (for example, borosificate glass) to encapsulate
or immobilize radioactive wastes to prevent them
from reacting in disposd sites.

Volatile organic compounds (VOCS): A broad
range of organic compounds, often hdogenatd, that
vaporize at ambient or relatively low temperatures
(for example, benzene, chloroform, and methyl
rdcohol).

Wastewater: Spent water originating from all
aspects of human sanitary water use (domestic
wastewater) and from a myriad of industrial
processes that use water for a variety of purposes
(industrid wastewater).

Water quality standards and criteria:
Concentration limit of constituents or characteristics
allowed in water; often based on water use
classifications (for example, drinking water,
recreation use, propagation of fish and aquatic life,
and agriculture and industry use). Water quality
standards are legally enforceable; water quality
criteria are non-enforceable recommendations based
on biotic impacts.

Water table: Water under the surface of the ground
occurs in two zones: an upper, unsaturated zone; and
the deeper, saturated zone. me boundary between the
two zones is the water table.

Weapons-grade: Fissionable materird in which the
abundance of fissionable isotopes is high enough that
the material is suitable for use in thermonuclear
weapons.

Wetland: Land or areas exhibiting hydric soil
conditions, saturated or inundated soil during some
portion of the year, and plant species tolerant of such
conditions.

Wind rose: A depiction of wind speed and direction
frequency for a given period of time.
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Appendix A
Nonproliferation and Export Control Poficy Fact Sheet

~ls appendix contains a copy of the fact sheet on the President’s Nonproliferation and Export Control Poticy
released by the White House on September 27, 1993. The fact shmt describes the major principles that guide
the poticy and the key elements of the policy.

THE ~ HOUSE

Office of the Pr= Secretary

September 27,1993

FACT SHEET

NONPROL~W~ON ~ EDORT CONTROL POLICY

For Immediate Release

The President today established a framework forU.S.
efforts to prevent the proliferation of weapons of
mass destruction and the missiles that deliver them.
He outlined three major principles to guide our
nonproliferation and export control policy:

●

●

●

Our national security requires us to
accord higher priority to
nonproliferation, and to make it an
integral element of our relations with
other countries.

To strengthen U.S. economic growth,
democratimtion abroad and international
stability, we actively seek expanded trade
and technology exchange with nations,
including former adversaries, that abide
by global nonproliferation norms.

We need to build a new consensus --
embracing the Executive and Ugislative
branches, industry and public, and fiends
abroad -- to promote effective
nonproliferation efforts and integrate our
nonprohferation and economic gods.

The President refirmed U.S. support for a strong,
effwtive nonproliferation regime that enjoys broad
multilateti support and employs dl of the means at
our disposd to advance our objectives.

Key elements of the policy follow.

Fissile Materird

The U.S. wi~ undertake a comprehensive approach to
the growing accumulation of fissile material from
dismanded nuclear weapons and within civil nuclear
progmms. Under this approach, the U.S. will:

●

Seek to eliminate where possible the
accumulation of stockpiles of highly-
enriched uranium or plutonium to ensure
that where these materials already exist
they are subject to the highest standards
of safety, security, and international
Wcountabitity.

Propose a multilateral convention
prohibiting the production of highly-
enriched uranium or plutonium for
nuclear explosives purposes or outside of
intemationrd safeguards.

Encourage more restrictive regional
arrangements to constrain fissile material
pro~uction in regions of instability and
high proliferation risk.

Submit U.S. fissile material no longer
needed for our deterrent to inspation by
the htemationd Atomic Energy Act.

Pursue the purchase of highly-enriched
uranium from the former Soviet Union

A-1

I

!

i

I

I

I

I

.



Disposition of Surplus Highly
Enriched UraniumFinal EIS

+.

.[

. .

I
,,
!
(

I

I

,

I

:1

I

I
,

I

●

●

and other countries and i~ conversion to
peaceful use as reactor fuel.

Explore means to limit the stockpiling of
plutonium from civfi nuclem programs,
and seek to minimize the civil use of
higtiy-efiched uranium.

Initiate a comprehensive review of long-
term options for plutonium disposition,
taking into account technical,
nonproliferation, environmental,
budge~ and economic considerations.
Russia and other nations with relevant
interests and experience wifl be invited to
participate in this study.

The United States does not encourage the civil use of
plutonium and, accordingly, does not itse~ engage in
plutonium repressing for either nuclear power or
nuclear explosive purposes. The United States,
however, will maintain its existing commitments
regarding the use of plutonium in civil nuclear
programs in Western Europe and Japan.

Export Controls

To be truly effective, export controls should be
appfied uniformly by W suppfiers. The United States
wi~ harmonize domestic and mtitiaterd controls to
the greatest extent possible. At the same time, the
need to lead the international community or
overriding national security or foreign policy
interests may justify unilateral export controls in
spwific cases. We wi~ review our unilateral dud-use
export controls and policies, and eliminate them
unless such controls are essentird to national security
and foreign poficy interests.

We will streamline the implementation of U.S.
nonproliferation export controls. Our system must be
more responsible and efficient, and not inhibit
legitimate exports that play a key role in American
economic strength while preventing exports that
would make a material contribution to the
proliferation of weapons of mass destruction and the
missile that deliver them.

A-2

Nuclear Proliferation

The U.S. will make every effort to secure the
indefinite extension of the Non-Proliferation Treaty
in 1995. We WMseek to ensure that the htemationd
Atomic Energy Agency has the resources needed to
implement its viti safeguards responsibilities, and
wifl work to strengthen the NNs ability to detect
clandestine nuclear activities.

Missile Proliferation

We wi~ maintain our strong support for the Missile
Tmhnology Control Regime. We wi~ promote the
principles of the MTCR Guidelines as a global
missile nonproliferation norm and seek to use the
MTCR as a mechanism for taking joint action to
combat missile proliferation. We will support
prudent expansion of the MTCR’S membership to
include additional countries that subscribe to
international nonproliferation standards, enforce
effective export controls and abandon offensive
b~istic missile programs. The United States will
dso promote regional efforts to reduce the demand
for missfle capabilities.

The United States will continue to oppose missile
programs of proliferation concern, md will exercise
particular restraint in missile-related cooperation.
We wi~ continue to retain a strong presumption of
denid against exports to any country of complete
space launch vehicles or major components.

The United States wi~ not support the development
or acquisition of space-launch vehicles in countries
outside the MTCR.

For MTCR member countries, we wi~ not encourage
I

new space launch vehicle programs, which raise
,

questions on both nonproliferation and economic
viabifity grounds. The United States will, however,
consider exports of MTCR-controlled items to (
MTCR member countries for peaceful space launch
programs on a case-by-case basis. We will review
whether additionrd constraints or safeguards could
reduce the risk of misuse of space launch tmhnology. !
We will seek adoption by all MTCR partners of
poficies as vigilant as our own.

I



I
I

I

I

I
!

I
\
(

~

I

I

I
!

]

1

‘!

I

I

{

!

‘G

I

I
(

I

,

I

I

I

I

‘1

—

Nonprol#eration and fiport
Control Polig Fact Sheet

Chemical and Biolo~icd Weauons

To help deter violations of the Biologicrd Weapons
Convention, we will promote new measures to
provide increased transparency of activities and
facilities that could have biological weapons
applications. We cti on d nations -- including our
own -- to ratify the Chemical Weapons Convention
quicUy so that it may enter into force by January 13,
1995. We will work with others to support the
international Organization for the Prohibition of
Chemical Weapons creatd by the Convention.

Re~ional Nonproliferation Initiatives

Nonproliferation will r-eive greater priority in our
diplomacy, and will be taken into account in our
relations with countries around the world. We w~
make special efforts to address the proliferation
threat in regions of tension such as the Korean
peninsula, the Midde East and South Asi% including
efforts to address the underlying motivations for
weapons acquisition and to promote regional
confidence-building steps.

In Korea, our god remains a non-nuclear peninstia.
We wi~ make every effort to s=ure North Korea’s
full compliance with its nonproliferation
commitments and effective implementation of the
North-South denuclearization agreement.

In para~el with our efforts to obtain a secure, just,
and lasting peace in the Midde East, we WN promote
didogue and confidence-building steps to create the
basis for a Middle East free of weapons of mass

destmction. k the Persia Gti, we WMwork with
other suppfiers to contain Ms nuclear, missile, and
CBW mnbitions, while preventing rmonstruction of
kq’s activities in tiese areas. h SouthAsi% we wi~
encourage India and Pakistan to proceed with
multilateral discussions of nonproliferation and
security issues, with the goal of capping and
eventufly roUing back their nuclear and missile
capabfities.

In developing our overW approach to Latin America
and South Africa, we will take account of the
significant nonpro~eration progress made in these
regions in recent years. We wi~ intensify efforts to
ensure that the former Soviet Union, Eastern Europe
and China do not contribute to the spread of weapons
of mass destruction and missfles.

Mifi~ Planning and Doctrine

We will give proliferation a higher profile in our
intelligence collection and analysis and defense
planning, and ensure that our own fome structure and
mfitary planning address the potential threat from
weapons of mass dwtruction and missile around the
world.

Conventionrd Arms Transfem

We WMactively seek greater transparency in the area
of conventional arms transfers and promote regional
confidence-budding measures to encourage restraint
on such transfers to regions of instability. The U.S.
will undertake a comprehensive review of
conventional arms transfer policy, taking into
account national security, arms control, trade,
budgetary and economic competitiveness
consideration.

A-3

f



——— ...

Nonprol$eration of WeaponsofMass
Destmction d the Means of ~eir Delive~

Appen& B
Nonproliferation of Weapons of Mass Destruction

and the Means of Their Detivery

THE ~ HOUSE

Office of the Press Secretary

JO~ STA~
BY THE PRES~ENT OF THE RUSSM FEDE~ON

THE P~DE~ OF THE -D STATES OF AMEWCA
ON NON-PROL~W~ON OF WEAPONS OF MASS DESTRUC~ON

AND THE MEANS OF THER DEL~RY

President Clinton and President Yeltsin, during their
meeting in Moscow on January 14, 1994, agreed that
the proliferation of weapons of mass destruction and
their missile delivery systems represents an acute
threat to international security in the period following
the end of the Cold War.They declared the resolve of
their countries to cooperate actively and closely with
each other, and also with other interested states, for
the purpose of preventing and reducing this threat.

The Presidents noted that the proliferation of nuclear
weapons creates a serious threat to the security of dl
states, and expressed their inwntion to tie energetic
measures aimed at prevention of such pro~ieration.

9

●

●

Considering the Treaty on the Non-
proliferation of Nuclear Weapons as the
basis for efforts to ensure the
nonproliferation of nuclear weapons, they
called for its indefinite and unconditional
extension at conference of its participants
in 1995, and they urged that rdl states that
have not yet done so accede to this treaty.

They expressed their resolve to implement
effective measures to limit and reduce
nuclear weapons. h this connection, they
advocated the most rapid possible entry
into force of the START I and START U
treaties.

They agreed to review jointiy appropriate
ways to strengthen security assurances for

_._ .-..

●

●

●

the states which have renounced the
possession of the nuclear weapons and
that comply strictly with their
nonprotieration obligations.

They expressed their support for the
ktemationd Atomic Energy Agency in its
efforts to carry out its safeguards
responsibtities. They dso expressed their
intention to provide assistance to the
Agency in the safeguards field, including
through joint efforts of their relevant
laboratories to improve safegu~ds.

They supported the Nuclear Suppliers
Group, and agreed with the need for
effective implementation of tie principle
of full-scope IAEA safeguard as a
condition for nuclear exports with the
need for export controls on dual-use
materirds and technology in the nuclear
field,

They reaffirmed their countries’
commitment to the conclusion as soon as
possible,

B-1
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C.1 ~ QUfi~

C.lel MTRODU~ON

This appendix provides detailed data that support
impact assessments to air qutity and noise addressed
in Sections 3.3.3, 3.4.3, 3.5.3, and 3.6.3, Mected
Environment, and 4.3.1.2,4.3.2.2,4.3.3.2, 4.3.4.2,
and 4.6.2.2, Environment Consequences. The W
presented include emission inventories from site-
related activities and higMy enriched uranium (HEu
blending facilities. Section C. 1.2 presents the
methodology and models used in the air quality
assessment. Section C.1.3 presents supporting data
applicable to each site. The tables included in
Sections C.1.4 through C.1.7 contain information
applicable to the air qutity assessments at each site,
and the figures contain wind rose data at each site.
Section C.2 presents the emission rates for the
blending facilities considered as dtematives. Section
C.3 presents noise data for those sites where noise
regulations apply.

C.1.2 ~THODOLOGY ANDMODELS

The assessment of potential impacts to air qudty is
based on the comparison of proposed project effecs
with applicable standards and guidelines. The
Industrial Source Complex Short-Term Model
Version 20SCST2) is used to estimate concentrations
of po~utants from emission sources at each site.

The air quti~ modeting anrdysis performed for the
candidate sites is considered to be a screening level
analysis that incorporates conservative assumptions
apptied to each site so that the impacts associated with
the respective rdtematives can be compared among
the sites. These conservative assumptions WMtend to
overestimate the po~utant concentrations at each site.

The assumptions incorporated into the air qudty
analysis at each site are as follows: major source
criteria pollutant emissions were modeled using
actual source locations and stack parameters to
determine no action criteria po~utant concentrations;
toxic/hmardous pollutant emissions were modeled
from a single source centrally located within the

complex of facilities on each site assuming a 10-
meter (m) (32.8-feet [ft]) stack height, a stack
diameter of 0.3 m (1 ft), a stack exit temperature
equal to ambient temperature, and a stack exit
velocity equal to 0.03 meter per second (m/s)
(0.1 ftis), udess othe~ise specified.

These assumptions will tend to overestimate
po~u~t concentrations since no credit is given to
spatial and tempoti variations of emission sources.
More technical information can be found in the
Environment Protection Agency’s @PA’s) User%
Guide for the Industrial Source Complex (ISC2)
Dispersion Models, EPA-450/4-92-008a, March
1992.

C.13 SUPPOR~G DATA

C.13.1 Overview

This section presents supporting information for each
of the four candidate sites considered for blending
HEU to low-enriched uranium (LEU).
Table C.1.3.1–1 presents the air qutity standards
applicable to each site. Subsequent sections present
supporting information used in the air quality
amdysis at Oak Ridge Resewation (ORR), Savannah
River Site (SRS), Babcock& Wdcox Facfity @&w
at Lpchburg, Virginia, and Nuclear Fuel Services,
hc. ~S) at Erwin, Tennessee.

C.1*4 ON ~GE RESERVAmON

This section provides information on meteorology
and climatology, emission rates, modeling
assumptions, atmospheric dispersion characteristics,
and annual mean wind speeds and direction
frequencies @igure C.1.+1) at ORR. Table C.1.&l
presents emission rates of criteria and toxic/
hmardous pollutants at ORR. This information
supports data presented in the Environmental
Consequences section for air qurdity.

Meteorology and CtimatoIo~. The wind direction
above the ridge tops and within the vdey at ORR
tends to fo~ow the orientation of the vWey. On an
annual basis, the prevailing winds at the National
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n~ T&h C.I.3.I-1. hbtintAti Q&@ Sta*& Appltiabh to the Catitite Sties

Averaging Primary Secondary Souti GroWa Tennessee vii
Time NAAQS= NAAQS (SW) (on &ms) @&~

Pouumt wm3) wm3) (@m3) @~m3) wm3)

criteria Pouutants
Carbon monoxide(CO) 8 hours 10,OOO b 10,OOO 10,000 10,OOO

1hour 40,000 b’ 40,000 40,000 40,000

hd &b) CalendarQuarter 1.5 1.5 1.5 1.5 1.5

Nitrogendioxide~OJ Annual 100 100 100 100 100

Omne (03) 1hour 235 235 235 235 235

Particulatematter@M1o) Annual 50 50 . 50 50 50
24 hours 150 150 150 150 150

Sdti dioxide(SQ Annual 80 b 80 80 80
24 hours 365 b 365 365 365
3 hours b 1,300 1,300 1,300 1,300

state Mandati Pouutits

Toti suspendedparticulate USP) Annual b b 75 b 60
24 hours b b b 150 150

@~US fluorides(as ~ 1month b b 0.8 1.2 b

1w-k b b 1.6 1.6 b

W hours b b 2.9 2.9 b

12hours b b :7 3.7 b

8 hours b b 250 b

a me NadonrdAmbientAir~ty Standards,otherthanthosefor omne, partitiate matter,and thosebasedon ammrdaverages,arenot to be exceededmorethanonceperyw.
me omne standardis attainti whenthe exx numberof daysperyear withmaximumhourlyaverageconcenhtions abovetie standardis less thanor equalto one.me W
hourpardculatematterstandardis attainedwhenthe expectednumberof dayswitha Whour averagecon~ntration abovethe swdard is lesstha or qud to one.me annual
tithmtic meanparddate matterstandardis attainedwhenthe expectedannualtitimetic meanconcen~tion is less thanor cqurdto the standard.

b ~erc is no standd
No& NMQ%Nstiond AmbientAir Qutiv Stan-, @crograms; m3=bic meters.
So- 40- 5Q SC D= 199m ~ DEC1994W~ D~ 1991&VA- 1993z
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Weather Service (NWS) station in the city of O*
Ridge are either up-vdey, from west to southwest, or
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Air Quali~ and Noise

down-vtiey, from east to northeast. Figure C.1.41
shows mean wind speeds and diration frequencies
for 1990 measured at the 30-m (98-ft) level of the
ORR meteorology tower. The prevailing wind
directions are from the southwest and northeast
quadrants. AMUd mean wind speeds measured in the
region are relatively low, averaging 2 tis (4.4 mph)
at the 14-m (46-ft) level at the O* Ridge NWS
station and 2.1 ds (4.7 miles per hour [mph]) at the
10-m (32.8-ft) level at the ORR Bethel Valley
monitoring station.

The average annual temperature at ORR is 13.7
Celsius (°C) (56.6 Fahrenheit [°F]); temperatures
vary from an average daily minimum of -3.8 ‘C

I (25.1’~ in January to an average My maximum of

30.4 ‘C (86.7’~ in July. Relative humidity readings
t~en four times per day range from 51 percent in
Apfi to 92 percent in August and September (NOAA
19940:3).

The average annual precipitation measured at ORR in
Bethel Valley is 131 centimeters (cm)
(51.6 inches [in]), while the average annual
precipitation for the O& Ridge NWS station is
137 cm (53.8 in). The maximum monthly
precipitation recorded at the O& Mdge NWS station
was 48.9 cm (19.3 in) in July 1967, while the
maximum rainfW in a 24-hour period obsened was
recorded in August 1960 at 19 cm (7.5 in). The
average annual snowfti as measured at the O* Ridge
NWS station is 24.9 cm (9.8 in).

Damaging winds are uncommon in the region. Pe&
gusts recorded in the area range from 26.8 to

N

s

- Wnd UrectionFrequency(percent) , - MeanWnd Speed (tisec)

ORR 1991a8.

Figure C.1.&l. Oak Ridge Resewation Meteorological Data, 1990.
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30.8 m/s (60 to 68.9 mph) for the months of
January through July; from 21.9 to 26.8 ds (49 to
60 mph) for August, September, and December;
and 16.1 to 20.1 ds (36 to 45 mph) in October and

I November (ORNL 1982a:2-72). The fastest mile
wind speed (the 1.6 kilometer ~] [1-mile (mi)]
passage of wind with the highest speed for the day)
rmorded at the Oak Ridge WS station for the period
of record 1958 through 1979 was 26.4 m/s
(59.1 mph) in January 1959 (NOAA 199&3).

The extreme mile wind speed at a height of 9.1 m
(30 ft) that is predicted to occur near ORR once in
100 years is approximately 40.2 tis (89.9 mph). The
approximate values for occurrence intervals of 10,
25, and 50 years are 29.1 ds (65.1 mph), 33.1 ds
(74 mph), md 34 ds (76.1 mph), respectively.

Between 1916 and 1972 there were 25 tornadoes
reported in the counties of Tennessee, having borders
within about 64.4 km (40 mi) of ORR. The
probability of a tornado striking a particular point in
the vicinity of ORR is estimated to be 6.0x10-5 per
year. The recurrence interval associated with this
probability is 16,550 years (ORNL 1981a3.3-7).

On February 21, 1993, a tornado passd through the
northeastern edge of ORR and caused considerable

I damage to a number of structures inthene~by Union
Vtiey tidustrid Park. Damage from this tornado to
ORR was relatively light. The wind speeds
associated with this tornado ranged from 17.9 ds
(40 mph) to those approaching 58.1 tis (130 mph)
(OR DOE 1993c:iii).

Emission Rates. Table C. 1.4–1 presents the
emission rates of criteria and toxic/hazardous
pollutants at ORR. The toxic/hazardous pollutant
emissions presented in the table represent those
po~utants with estimated concentrations at or beyond
the ORR boundary that exceed 1 percent of
Tennessee Department of Environment and
Conservation (TDEC) air quality standards. These
emission rates were used as input into the ISCST2
model to estimate po~utant concentrations.

Modeling Assumptions. Additional model input
used to estimate maximum pollutant
concentrations at or beyond the ORR site boundary
include the following: criteria pollutant emissions
were modeled from actual stack locations using

C4
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T&h C.1.41. Emission Rates of Criteria and
Toxic/Hazardous Pollutants

at Oak Ridge Resewation, 1992

Emission Rate
Pouuht (k~y)

Carbonmonoxide(CO) 94,648
hd @b) a

Nhrogendioxide@02) 887,911
Particulatematter@M1o)b 21,655
Sulfurdioxide(SOJ 1,674,980
Toti suspendedparticulate 21,655

asP)b
TofiWazardous PoUutanti

Ctiorine 1,651
HydrogencMoride 7,004
Nitricacid 9,526
Sultic acid 2,459

a Nosourceindicated.
b It isconsewativelyassumedtiat PMIOemissionsareTSP

emissions.
NOWkg=~ogram;~-year.
SourceORDOE1993&

actual stack heights, stack diameter, exit velocity,
and exit temperature that were taken from
operating permits issued by the Tennessee Air
Pollution Control Board pursuant to the Tennessee
Air Quality Act; toxic/hazardous pollutant
emissions were modeled from a centrally located
stack in the Y–12 complex at a height of 10 m
(32.8 ft), a stack diameter of 0.3 m (1 ft), an exit
velocity of 0.03 m/s (0.1 ft/s), and an exit
temperature equrd to ambient temperature.

Atmospheric Dispersion Characteristics. Data
collected at the ORR meteorological monitoring
station (Y–12 Plant east tower) for the calendar year
1990 indicate that unstable conditions occur
approximately 23 percent of the time, neutral
conditions approximately 31 percent of the time, and
stable conditions approximately 46 percent of the
time, on an annurd basis.

I

Annual Mean Wind Speeds and Direction
Frequencies. The Oak Ridge meteorological data for
wind speed and dirmtion for 1990 are presented in
Figure C. 1.41 as a wind rose.As shown in this figure,
the maximum wind direction frequency is from the
east-northeast with a seeondary maximum from the
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northeast. The mean wind speed from the
east-northeast is 1.7 tis (3.8 mph) and from the
northeast is 2.3 tis (5.1 mph), while the mtimum
mean wind speed is 3.3 ds (7.4 mph) from the
Soutiwat.

C.1,5 SAVA~AH -R Sm

This swtion provides information on climatology
and meteorology, modeling assumptions,
atmospheric dispersion characteristics, and annurd
mean wind sp~ds and direction frequencies @igure
C.1.5-1) at SRS.

Meteorology and Climatology. Figure C.1.5-1
shows annual mean wind speeds and wind direction
frequencies for 1991 measured at the 60-m (200-ft)
level of the SRS H-Area Weather Station. The wind
data from the site indicate that there is no

directional frequenty is from the northeast. The
average annurd wind speed measured is 2.9 m/s
(6.5 mph) and average montiy wind speeds range
from 2.4 tis (5.4 mph), from June through August,
to 3.5 tis (7.8 mph) in February.

The average annurd temperature at SRS is 17.3 ‘C
(63.2 ‘n; average daily temperatures vary from O‘C
(32 ‘F) in January to 33.2 ‘C (91.7 ‘F) in July.
Relative humidity readings tien four times per day
range from 45 percent in April to 92 percent in
August and September.

The average aunud precipitation at SRS is 113 cm
(44.5 in). Precipitation is distributed fairly evenly
throughout the ya, with the highest precipitation in
summer (32.7 cm [12.9 in]) and the lowest in autumn
(21.2 cm [8.3 in]). Although snow can fall from
November throughApd, the avemge anmud snowfd

predominant wind direction at SRS. The highest is ody 2.8 cm (1.1 in~;large snoti-fls are rare.

N
.,. ,.. . .,. ,-
NNW

30

25

- Wnd DrectionFrequency(percent) - MeanWnd Speed (m/see)

Sourca WSRC 1992h.
2mEu

Figure C.1.>1. Savannah River Site MeteorologicafData, 1991.
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Winter storms in the SRS area mcasiondly bring
strong and gusty surface winds with speeds as high as
22.8 tis (51 mph). Thunderstorms can generate
winds with speeds as high as 21.5 ds (48.1 mph)
and even stronger gusts. The fastest l-minute wind
speed recorded at Augusta between 1952 and 1993
was 27.7 ds (62 mph) (NOAA 199*:3).

The average number of thunderstorm days per year’at
SRS is 56. From 1954 to 1983, 37 tornadoes were
reported for a 1-degree square of latitude and
longitude that includes SRS. This frequency of
occurrence amounts to an average of about one
tornado per year. The estimated probability of a
tornado striking a point at SRS is 7.1x10-5 per year

I (NRC 1986a32). Since operations began at SRS in
1953, six tornadoes have been confirmed on the site
or near SRS. Nothing more tha fight damage was
reported in any of these storms, except for a tornado
in October 1989, That tornado caused considerable
damage to timber resources in an undeveloped

I wooded area of SRS wSRC 1990b:l).

From 1899 to 1980, 13 hurricanes occurred in
Georgia and South Carolina, for an average
frequency of about one hurricane every 6 years.
Three hurricanes were classified as major. Because
SRS is about 160 km (99.4 mi) inland, the winds
associated with hurricanes have usually diminished
below hurricane force (greater than or equal to a
sustained speed of 33.5 m/s [75 mph]) before
reaching the site (DOE 1992e:4-115).

Emission Rates. Table C. 1.5-1 presents the
emission rates of criteria pollutants at SRS. Toxic/
hazardous pollutant emissions presented in the table
represent those pollutants with estimated
concentrations at or beyond the SRS boundary that
exceed 1 percent of South Carolina State standards

I (SRS 1993a4).

Modeling Assumptions. Emission rates for criteria
and toxic/hazardous pollutants were based on actual
site emissions data for the year 1990. Additional
model input used to estimate maximum criteria and
toxic/hazardous pollutant concentrations at or
beyond the SRS site boundary includes the
following: pollutant emissions modeled from actual
stack heights, actual effective stack diameters,
actual exit velocity, and actual exit temperature.

T&le C.1.$1, Emission Rates of Criteria and
Toxic/Hawrdous Pollutants at

Savannah River Site, 1990

EmissionRate
Pouutant (k#yr)

Carbonmonoxide(CO) 404,449
kd @b)
Nitrogendioxidem02)
Particulatematter@M1o)
Sulfurdioxide(SOJ
Toti suspended

particulate @SP)

Toxi~azardous
PoUutan* ~
3,3-DicNorobenzidine
Acrolein
Benzene
Bis (cNoromethyI)ether
‘Cadmiumoxide
Chlorine
CMorofom- “
Cobalt
Formicacid
Manganese
Mercury
Nickel
Nhricacid
Parathion

509

4,278,380
1,963,180
9,454,199
4,430,890

Point &
Volume
Source
(k~yr)

211
a

129,772
211
243

21,147
1,035,006

5,970
46,949
27,882

918
23,023

1,151,526
b

Area
Source

(k#yr/m2)
a

1.94xl&3
0.21
a

a

10.1
13.6
4.58x104
a

2.61
1.15X1W3
6.02
a

b

aPhosphoricacid 14,860

a No somes hticated.
b Datanot avdable.
Note kg=tiograrn; y~yew, mz+quare meter.
Soume: SRS1993X4 SRS1995z10.

Atmospheric Dispersion Characteristics. Data
collected at the SRS meteorological monitoring
station for 1991 indicate that unstable conditions
occur approximately 38 percent of the time, neutrrd
conditions approximately 43 percent of the time,
and stable conditions approximately 19 percent of
the time, on an annurd basis. i ‘

Annual Mean’ Wind Speeds and Direction
Frequencies. The SRS meteorological data for
wind speed and direction for 1991 are presented in
Figure C. 1.5-1 as a wind rose. As shown in this
figure, the maximum wind direction frequency is

~
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from the northeast with a secondary maximum from
the east-northeast. The mean wind speed from the
northeast is 3.8 m/s (8.5 mph) and from the
east-northeast is 3.8 m/s (8.5 mph), while the
maximum mean wind speed is 4.1 m/s (9.2 mph)
from the west-northwest.

C,l.6 BABCOCK& Wmcox

This section provides information on climatology md
meteorology, emission rates, modefing assumptions,
atmospheric dispersion characteristics, and annual
mean wind speeds and direction frequencies
(Figure C.1.6-1) at B&W located at Lynchburg,
Virginia.

Meteorology and C1imatolo~. The cfimate of the
Lynchburg area has mild summers and winters.
Rainfall is fairly evenly distributed throughout the
year, but there is a distinct summertime rainfall,
occasioned by afternoon thunderstorms. There are
occasional snow showers, but the mountains to the
immediate west act as a barrier and shelter the area
from many storms and high winds. The mountains
also act as a barrier to extremely cold weather.
Temperatures have fallen below zero ordy on a few
days, and 37.8 ‘C (100 ‘F) heat is almost as rare,
rdthough this mark has been exceeded in the months of

I May through September (NOAA 1994b:7).

The average annual temperature at the Lynchburg
NWS station is 13.3 ‘C (55.9 ‘~; temperatures may
vary from an average daily minimum of -4.1 ‘C
(24.7 ‘F) in January to an average daily maximum of
30 ‘C (86 ‘F) in July. Relative humidity readings
taken three times per day range from 45-percent in
April to 89 percent in August ~OAA 1994b:3).

The annual precipitation at the Lynchburg NWS
station is 104 cm (40.9 in). The maximum montiy
precipitation recorded at the Lynchburg NWS station
was 29 cm (11.4 in) in October 1976, while the
maximum prmipitation observed in a 24hour period
was 15.9 cm (6.3 in) recorded in June 1972. The
average annurd snowfd as measurti at the Lynchburg
~S station is 46 cm (18.1 in).

through 1993 was 25 ds (55.9 mph) in May 1958.
Peak gust wind recorded was 33.1 tis (74 mph) in

I June 1993 WOAA 1994b:3).

Severe weather in the Lynchburg area is generally
limited to thunderstorms with a low probability of
tornadoes. The average number of thunderstorm days

I per year at Lynchburg is 40.5 (NOAA 1994b:3). The
‘ probability of a tornado acturdly striking the site is

I

3.0x10-4 per year, with a recurrence interval of
}

3,333 y- (BW NRC 1986a34).
I

Emission Rates. Table C.1.&l presents the emission
rates of criteria and toxic/hazardous pollutants

I determined from the ~S Facitity Subsystem (AFS)
Plant Emissions Inventory maintained by the
Commonwealth of Virginia, Department of
Environment Qudty, Air Division. Toxic~azardous
pollutant emissions presented in the table were
obtained from the Toxic Chemical Release Form R
required by Section 313 of the Emergency Planning
and Community Right-to-Know Act of 1986, also
known as Tifle In of the Supe@ndAmendments and
Reauthorization Act. These emission rates were used
as input into the ISCST2 model to estimate pollutant
concentrations.

Modeling Assumptions. Additiond model input used
to estimate maximum pollutant concentrations at or
beyond the B&W site boundary includes ‘the
fo~owing: criteria po~utant emissions were modeled
using actual stack locations and heights, stack
diameters, exit velocity, and exit temperature; toxic/
hazardous pollutant emissions were modeled from a
centiy located stack within the complex of facilities
at a height of 10 m (32.8 fi), a stack dimeter of 0.3 m
(1 ft), an exit velocity of 0.03 tis (0.1 ftis), and an
exit temperature equal to ambient temperature.

Atmospheric Dispersion Characteristics.
Meteorological data coflated at Lynchburg NWS for
1994 indicate that unstable atmospheric conditions
occur approximately 18 percent of the time, neutrrd
condhions approximately 76 percent of the time, and
stable conditions approximately 6 percent of the time.

The wind speed and direction data at Lynchburg NWS
Prevailing wind dirwtions at B&W are predominantly are recorded during daylight hours ordy.The inclusion
from the southwest with a mean speed of 3.4 tis of observations during nighttime hours would increase
(7.7 mph). The fastest mile wind speed recorded at the the percentage of stable conditions significantly. This
Lynchburg NWS station for the period of record 1944 increase of stable conditions would tend to raise the

c-7
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T&le C.1.G1. Emisswn Rates of Criteti and
Toxti/Hamrdous Pollutants. ~
at Babcock& ~tCOX, 1994

Endssion Wte
Pouutant @#w)

Carbonmonotide (CO) 1,678
Lead&b) a

Ni@ogendiotide ~OJ “ 36,760
Particulatematir &MIO) ~ ~ 176
sulfur diotide (SOJ 2,447
ToM suspended pardcdm ~SP) 232

Tofi~wardous po~utants
Coppercompounds 218
Nitic acid 213

I Sulfuricacid 53
TricMoroetivlene 14.697

a No som hticati.
NOWkg=tio~; ~em.

I SoWti BWEPA1995%VADEQ195b,

concentrations of po~utants at or beyond the site
boun~. The cdctiated concentrations of po~utants
are such a smd percentage of the standards that any
increase due to meteorologicrd conditions would SW
be we~ below the standards.

Annual Mean Wind Speeds and Direction
Frequencia, The Lynchburg ~S meteorological
data for wind speed and direction for 1994 are
presented in Figure C.1 .6-1 as a wind rose. As
shown in this figure, ,the muimum wind direction
frequency is from the south-southwest with a
swondary maimum from the southwest. The mean
wind speed from the south-southwest is 1.7 m/s
(3.8 mph) and from the southwest is 1.8 m/s
(4 mph), while the maimum mean wind speed is
2.1 ds (4.7 mph) from the west.

:.

A30
NNE

,,

25.:.,,<;’. NE

=+=SE
;s ,. .’,

- WindDirectionFrequency(percent) , ~ MeanWindSpeed (m/see)

Iource:NCDC 1995a. 261mEu

Figure C.1.61. Lynchbu~, Wr@nia-National Weather Sewice Meteorological Dati, 1994.,
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C.1.7 ~ Nuclear Fuel Services, Inc.

This section provides information on chmatology and
meteorology, emission rates, modefing assumptions,
atmospheric dispersion characteristics, and annual
mean wind speeds and direction frequencies
@igure C,l.7-1) at NFS located atEwin;Temess*.

,,. ,’ .$. .,; ”

Climatolo~ and Meteorology. The ctimate of the
Erwin vicinity is characterized by warm; humid
summers and relatively mild winters. Cooler, drier
weather in the area is usurdly associated with polar
continental air masses, whereas warmer, -wetter
weather is associated with@ maritime air masses.

The average annual temperature in the Emin area is
13.1 ‘C (55.5 ‘F); temperatures may vary from an
average dtily mitimum of -4.3 ‘C (24.3’~ in January
tom average My maximum of 29.2 ‘C (84.6 ‘n in
July. Relative humidi~ r=dings taken four times per
day range from 51 percent in April to 93 percent in
August and September (NOAA 199k3).

,. ,., , ,
The annurd precipitation in the Ewin area is 103 cm
(40.7 in). The maximum monthly precipitation
recorded near Erwin was 24.7 cm (9.7 in) in July
1949, while the maximum precipitation observed in a
24-hour period was 9.3 cm (3.7 in) recorded in
October 1964. The average annual snowfall as
measured near Erwin is 40.1 cm (15.8 in).

IThe annual average wind speed is approximately
2,5 m/s (5.5 mph). The fastest mile wind speed
recorded at the Bristol, Johnson City, ~ngsport ~S
station was 22.4 tis (50.1 mph) in May 1951. Peak
gust wind rwordd was 28,2 tis (63.1 mph) in Apfi
1991 (NOAA 1994c:3).

The average number of thunderstorm days per year
near Erwin is 42.8 (NOAA 1994c:3). ~

Severestorms= @uent in the H region,which
is‘mt of the center of tornado =tivity, south of most
bwconditiona, and toofartiand tobe otin tiected
by hurricanes. Ordy one tornado has been morded in

I UnicoiCountysince 1950~C 1991X3-1,3-3).

Emission Rates. Table C. 1.7–1 presents the
emission rates of criteria pollutants determined from
operating permits issued between 1981 and 1994 by
the Tennessee Air Pollution Control Board pursuant
to the Tennessee Air Quali~ Act. ToxicAazardous

T&k C.1.7-1. Emission Rates of Criteria and
Toxic/Hamdous Pollutants at Nuclear Fuel

Sewices, 1994

.,.’ EmissionRate
‘“ Pouutant ‘ @dw)

Carbonmonoxide(CO) 7,146~
had @b) a

Nitrogendioxide@02) 33,865

Particulatematter@M1o)b 1,558
Sulfurdioxide(SO~ 1,081
Toti suspendedparticulate 1,558

I @sP)b
Volatie organiccompoundsWOC) 6,918
Hydrogenfluoride~ 405

Tofiti=ardous PoUutan@
Ammonia 9,573
Nitricacid 242

a No sourceindicated.
b It is conservativelyassumedhat W PMIOemissionsareTSP

emissions.
Note kg=tiogram;~-yesr.
So~: ~ DECnda;~ EPA1994a.

pollutant “emissions presented in the table were
obtained from the Toxic Chemical Release Form R
rquird by Section 313 of the Emergenq Planning
and Communi~ Right-to-Know Ac~ of 1986, also
known as Tifle ~ of the Supe@ndAmendments and
ReauthoriwtionAct. These efission ~tes were used
as input into the ISCST2 model to estimate po~utant
concentrations.

.
Mode@ Assumption. Additiond model input used
to estimate maximum po~utant concentrations at or
beyond the NFS site boundary includes: criteria
po~utant emissions modeled from stack416 at a height
of 33 m (108 ft), a stack diameter of 1.52 m (5 ft), an

I

exit velocity of 11.57 m/s (38 ft/s) (NF NRC
199 la2-14), and an exit temperature of 177 ‘C
(350 ‘F); toxichazardous po~utmt emissions were
modeled from a cen~y locatd stack in the Buflding
300 complex at a height of 10 m (32.8 ft), a stack
diameter of 0.3 m (1 ft), an exit velocity of 0.03 ds
(0.1 ftis), and an exit temperature equrd to ambient
temperature.

Atmospheric Dispersion Characteristics.
Meteorological data co~ected at NFS for the period
March 1994 through February 1995 indicate that
unstable atmospheric conditions occur approximately

c-9
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77 percent of the time, neuti conditions approximately
22 percent of the time, and stable conditions
approximately 1 pexent of the time.

Annual Mean Wind Speeds and Direction
Frequencies. The onsite meteorological data for wind
speed and direction for the pefiod March 1994 through
Febmary 1995 are presented in Figure C.1.7-1 as a wind
rose.As shown in this figure, the mtium wind direction
frequency is from the south-southwest with a s~ondary
maximum from the north-northwest. The mean wind
speed from the south-southwest is 3 ds (6.7 mph) and
from the north-northwest is 3 tis (6.7 mph), while the
maximum mean wind speed is 3.6 ds (8.1 mph) from

the south-southeast.

C*2 Am QUAL~Y MACTS OF
BLE~~G FAC~~S

Potentird ambient air qutity impacts of the emissions that
result from operating the HEU conversion and blending
facilities at each site were analyzed using ISCST2 as
described in Section C.1.2. The source of the blending
facfity emissions is assumed to be that which is described
under the swtion, Modekg Assumptions, for each of the
candidate sites. The model input data include the emission
inventories for each of the blending facilities as presented in

I Tables C.2-1 through C,24.

N
NNW

30

NW 25

15

- WindDirectionFrequency(percent) - MeanWnd Speed (m/see)

Soumti ms lw5b2 2WEU

Figure C.1.7-1. Nuclear Fuel Sewices, Meteorological Data, March 1994 through February 1995.
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T&k C.>1. Emtiswn Rates of Pollutants for a
Converswn and Bknding Facifity—

High~ Enriched Uranium to hw-Enriched
Uranium as Uranyl Nitrate Hexahydrtie for the

Department of Ene~ Sites

EmissionWk
PoUuhnt @@w)

Carbonmonofide(CO) 2,160

had @b) a

Nitrogendiotide @OJ 7,300

Ozone(03)b 215

Particulatematter@M1o) 170

Sulfurdiotide (SOJ 13,500
Toti suspendedparticulate USP) 37,000

* No em~lons fromh process.
b Bd on estimated generationof volatie organic

compoundsWWs).
No* kg=tio~, Fyez.
SOUM ORL~S 1995b.

~able deletd.]

Table C.>2. Emisswn Rates of Pollutants for a
Converswn and Bhnding Facili@—

High~ Enriched Uranium to bw-Enriched
Uranium as Metilfor the Y-12 Ptit

Emission Wte
Ponutant WY)

Carbonmonotide (CO) 1,260

had @b) a

Nitrogendiotide @OJ 2,600

Ozone(03)b 106
pardculate.matter@MIO) 125

Sulfurdiotide (SO~ 4,700

Toti suspendedparticulate OSP) 13,000

a NoemissionsfromW process.
b BasedonesdmatedgenerationofV~.
Nomkg=tiogw, ~ear.

I ~able deleted.]

NONE

C,3.1 mRODU~ON

This section provides a summa~ of local noise
relations. A qutitative discussion cooperation noise
sources and the potential for noise impacts is provided

Tdh C.%3. Emtiswn Rates of Pollutants for a
Convemwn and Bhnding Facility—

High~ Entihed Uranium to tiw-Enriched
Uranium as Uranyl Nitrate Hexahydrate for

~o Commercti Sites

EmissionWti
Pohbt @dr)

Carbonmonotide (CO) 2,172
H @b) a

Nitrogendiotide @OJ 1,089

Ozone(03)b 200

Partictiate matterTMIO)C 169
Sulfurdiotide (SOJ 1,956
Totrdsuspendedpartictiates USP)C 169

a Noetilom for@process.
b Basedon mdrnatedgenerationofVm.

c It is conservatively=mned hat W PMIOemissionsm TSP
etilons.

NoW k~~o~, w~.
Sour=: ORL- 199~, ORR1995*9.

T&h C.M. Emisswn Rates of Pollutants for a
Converswn and Bkn&ng Facili@—

High@ Enriched Uranium to hw-Enriched
Uranium as Uranium Hexa@uoridefor

fio Commercti Sites

Emission~ti
Pouutant @dw)

Carbonmonofide(CO) 2,258
M @b) a

Nltiogen diotide NOJ 1,433

Ozone(03)b 200

Partictiate matter @M1o)c 203
S* diotide (sod 2,934
Totrdsuspended particulate USP)C 203

Gaseousfluorides(as~ d

a No e-ions for W proc=s.
b BasedonesdmatedgenerationofV~.
c It isconservativelyassumedbat M PMIOemissionsareTSP

emissions.
d Trace.
NoW k~wo~, FY~.

I So-OR LWS 1995&ORR1995X9.

in S=tions 3.3.3, 3.4.3, 3.5.3, and 3.6.3, Affected
Environment and4.3.l.2, 4.3.2.2,4.3.3.2,4.3.4.2, and

14.6.2.2, Enviromnenti Cons~uences.
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The Occupatiomd Safety and Heakh Administration
(OSHA) standards for wcupationd noise exposure
(29 Cm 1910) are applicable for worker protwtion
at the site.

C.3.2 SWPOR~G DATA

This section provides a discussion of local noise
regulations and presents any available sound level
monitoring data for the si~. There are no community
noise m@ations appfi~le to B&W and MS.

C.3.2.1 Oak Ridge R=ervation

Maximum tiowable noise fimits for the city of Oak
Ridge are presented in Table C.3.2.1–1.

Table C.3.2.1-1. City of Oak Ridge Maimunt
Albwable Noise Limits Apptiabh

to Oak Rtige Reservation

Mere Maximum
Me~d SoundLevel

AdjacentUse (dBA)
Al residentialdistricts Commonlot 50

tie
Neighborhood Commonlot 55

businessdistrict tie
&nerd business Commonlot 60

district he
Industrid district Commonlot 65

tie
Majorstit Str&t lot tine 75
Secondaryresidential Streetlot fine 60

s&et

Note:&Atiwibe~ A-weighted.
Source:ORCity 1985a

C–12
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C.3.24 Savannah River Site

Ambient sound level data co~mted at SRS in 1989
and 1990 are summarized in Sound-Level

ICharacteriution of the Savannah River Site (WS-
5251, August 1990). The States of Georgia and South
Carofina, and the counties where SRS is located,
have’ not yet established noise regulations that
sp=ify aweptable community noise levels except for
a provision of the Aiken County Nuisance Ordinance,
which limits daytime and nighttime noise by
fr~uency band ~able C.3.2.2-1).

T&k C.3.2.>1. Aiken County Maimum
Allowabh Noise tiveha

Nightie (9:00 Sound~ssure
p.m.-7:OOam.) hvek (dB)
Nonresidentid ResidentialLot

FrequencyBand Lot Line Line

2@75
75-150
150300
3W600
600-1,200
1,200-2,400
2,4004,800
4,800-10.000

69
60
56
51
42
40
38
35

65
50
43
38
33
30
28
20

a Fordaydme(7:00&m.-9:OOp.m.)soundpressurelevels,
applyoneof the fo~owingcomtions (~) to thenighttime
Ievek above daytimeoperationody, +5;sourceopemtes
1=s than20 ~unt of any l-hour period,+5; source
opera~ less than5 ~rcent of any l-hour ~riod, +10;
so- operatesIms than 1percentof any l-hour pried,
+1$,noiseof imptiive character,-5, noiseof wriodic

I
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Biotic Resources

D*1 ~~ODUC~ON

Appen* D
Biotic Resources

This appendix includes a fisting of the scientific
names of common, nonthreatened, and
nonendangered plant and animal s~ies found in the
text. Additiondy, tables are presented tisting flora
and fauna identified by the U.S. Fish and Wil~e
Service (USFWS), National Marine Fisheries
Service, and State governments as threatened,
endangered, or other spwird status. Special status

I

spwies include State classifications such as species
of concern, or s~ies in need of management. Uext

I deleted.] The threatened, endangered, and special
status lists include all such species as could
po$entitiy wcur in a site area regardless of their
residence status (that is, breeding, year round,
summer, titer, or migratory) or ~e~ood of being

I affected by project actions. Table D.1-l lists
nontbreatend ad nonendangered plant and animrd

I

spwies for the four sites. Tables D.1-2 through
D.1–5 list Federd- and State-listed threatened,
endangered, and other species’ status for W four
sites. N tablw fist species in dphabeticd order by
common name.
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I T&k D.1-l. Scientifi Names of Common Nonthreatened and Nonendangered Pbnt and
Animal Species Referred to in the Text

CommonName ScienMcName CommonName SdentificName

I

Manunti
Bwver
Blackbear
Easterncottontail
Easternmy squirrel
Feralhog
Grayfox
Housemouse
Mink
opossum
Raccoon
Redfox
Whi*footed mouse
Whiteti deer

Birds
Carotia chickadee
Commoncrow
Europeanstarbg
Greathomed owl

Mourning dove

Northern bobwhite
Northerncadind
Red-tied hawk
Ruffd grouse
Wddturkey

Repttiw
Easternboxttie
Easterngartersnake

bphibians
hencan toad
Shy srdamander

Fish
herican shad
Blackcrappie
BluegiU
Bream

Castorcanadensis
Ursusamencanus
Sylvibgus$oridanus
Sciuruscamlinensis
Susscmfa
Umcyoncinereoargenteus
Musmusculus
Mustelavison

Di&lphis marsupials

Pmcyon htor

Vulpesvulpes

Peromyscus leucopus

Ohcoileus virginianus

Parus camlinensis

Cowus brachyrhynchos

Stumus vulgaris

Bubo virginianus

~naida macmura

Colinus virginianus

Catiinalis cardinals
Buteojamaicensis

Bonasa umbellus

Meleagris gdhpavo

Terrapenecarolina

Thamnophissirtalis

Bufo americanus

Plethodon glutinous

Absa sapidissima

Pomoxis nigmmaculatus

kpomis macmchirus

hpomk spp.

Fish (continued)
Catish
Centi stonero~er
Commoncarp
Crappie
Mm
Herring
Hickoryshad
L&e chubsucker
~gemouti bass
Mosquitofish
Mudsdsh
Otivedarter
Pickerel
R* pickerel
Sauger
shad
Smoutb bass

Spotted bass

Striped bass
Stish
Whitecrappie

Phts
Hendock
Hickory
Loblollypine
Longleafpine
oak
Post oak
Red O&

Shotieafpine
Slashpine
Virginiapine
Whiteoak
~te pine
YeUow-poplar

Ictalurus spp.

Campostoma

~prinus carpio

Pomoxis spp.

Aplodinotus sp.

Alosa sp.

Alosa mediocris

Erimyzonsucetta

Micmpterus salmoides

Gambusia aflnis

Acanthanhus pomotis

Percina squamata

Esox Spp.

Esox americanus

Stizostedion canadense

Clupei&e

Micmptems &bmieu

Micmpterus punctulatus

Momne saxatilis

bpomis spp.

Pomoxis annularis

Tsugacanadensis

Carya spp.

Pinus taeda

Pinuspalustns

Quercusspp,

Quercusstelata ‘

Quercus rubra

Pinus echinata

Pinus elliottii

Pinus virginiana

Quercusalba

Pinus strobus

Eriodendmn tulipfera



Biotic Resources

1 Table D.1-2. Federal- and S~e-fited Threatened Endangered and Other Spectil SWS Snecies That

I

,

I

May Be Found on the Site or in the Wcinity of Oak Ridge Resemation -

I

I

1
I

,:

,

I
i

I

I

I

I

I

I

I
I
I

I
I

Statusa

Common Name Scientic Name Federd Shti
Mamrnab

~eghany woodrat
Easterncougd
Easternsol-footed bat
Graybatb
kdiana batb
Radnesque’sbig-tied bat
Riverotter
Smokyshrew
Southeasternshrew

Birds
Americanperegrinefdconb
AppdachiaaBewick’swren
Arcticpere@nefrdcon
BaeMs Sp~OW

Bdd eagleb’c
BarnOwld

Cooper’shaw~
Grasshoppersparrow
Northernharrier
Ospreyd
Red-cockadedwoodpecker
Sh~-shinned hawkd
SwainSon’swarbler

Reptties
Easternslen&r glassIkard
Northernpine snake

AmpMbians
~ext deleti]
Hellbende#
TeMessmcavesalamander

Fhh
Mabamashad
Amberdarter
Bluesucker
Harnechub ‘
FrecNebe~yrnadtom
Highdncarpsucker
Spoffinchubb
TeMesseedaeed
YeUowfinmadtomb

Neotoma magister

Felis concolor couguar

Myotis leibii

Myotis grisescens

Myotis sodalis

Plecotus ra]nesquii

Lutra canadensis

Sorexfimeus

Sorex hngimstris

Falco peregrinusanatum
Th~omanesbmictii altus
Falcoperegrinustundrius
Aimophik aestivalis
Haliaeetusleucocephalus
~to alba
Accipitercooperii
Ammadramussavannarum
Cimuscyaneus
Pandionhaliaetus
Picoidesborealis
Acc@iterstriatus
Limnothlypis~ainsonii

Ophisauws attenuates hngicaudus

Pituophis meknoleucus melanoleucu

C~ptobranchus alleganiensis

Gyrinophiluspalleucus

Alosa alabamae

PeEina antesella

Cycleptus elongatus

Hemitremia~mmea

Noturus munitus

Carpiodes vel~er

Cyprinella monacha

Phoxinus tennesseensis

NoturusJavipinnis

D

E
D
E
E
D
T
D
D

E
T
E
E
T
D
D
D
D
T
E
D
D

D
T

D
T

D
E
T
D
T
D
E
D
E
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Disposition of Surplus Highly
Enriched Uranium Final EIS

T&k D.1-2. Federal-and State-fited Threatened Endangered, and Other Special Status Species Thd
May Be Found on the Site or in the Viini@ of Oak Ridge Resenation<ontinued

Shha
CommonName Scientic Name Ftierd Shti

hvetibraks
Mabamalampmusselb
Appalachianmonkeyface

pearlymusselb
Birdwingpearlyrnusselb
Cumberlandbeanpearlyrnusselb
Cumberlandmonkeyface

pearlymusselb
Dromedarypearlymusselb
Fin&rayedpigtoeb
Gmn-blossom pearlymusselb
Orange-footi pearlyrnusselb
Paintedsn~e cotiedforestsnti
Pde Wiput pearlymusselb
Pinkmucketpearlymusselb
Roughpigtoeb
Shinypigtoeb
Tanriffleshe~b ‘ “‘
~bercld-blossom pearlymusselb
~gid-blossom pearlymusselb
Wte wartybackpearlymusselb
YeUow-blossompearlynmsselb

Phnti

I Americanbarberry
Americanginsengd

I Apprdachisnbugbaned

I Auriculatefalse-foxglove

I BranchingWhitiOW~S

I Butternutd

Canada (wfld ye~ow) M#

Carey’s saxifiaged

Fen orchidd

Golden Sdd

Gravid sdged

HMeafmeehania

Heller’s catfoot

Mser ladies’ mssesd

Michigm My

Mountin honeysuc~e

Mountain witch ddefl

Nofiem bush honeysuc~ed

NutW waterwdd

Pink lady’s-slipperd

— .. .——- -.——— ,.—- ~.r

..:, ,-, ,

bmpsilis virescens

Quadrula sparsa “
,, !,

Conradil& caelata

Wlbsa trabalis

Quadrula intemedia

Dmmus dmmas

Fusconaia cuneolus .

Epiobbma torulosa gube~cdum

Plethobasus cooperianus

Anguispira picta
Tomlasmacylindwllus
bmpsilis abrupta
Pleumbemaplenum
Fusco~ia cor
Epiobbsti waltiri
Epiobtima torulosatorulosa
Epiobbma turgidula
Plethobasuscicatncosus
Epiobbmafirenti~ @renti~

Berberis catinsis

P- quinquefolius

Cimicifiga rubfolia

Tomantheraauricubta

Draba ramosissima

Juglans cinerea

Lilium canadense

Saifiaga careyana

Liparis Ioeselii

Hydrastis cana&nsis

Carm gravida

Meehania cohta

GnapMium helleri

Spiranthes ovalis

Lilium michiganense

Lonicera dioica

Fothergilla mjor

Diemilb Ionicera

Elodea nuttallii

~pripedium acaule

E
‘E

E
E
E

E
E
E
E
T
E
E
E. . .

,, E
E
E
E
E
E

E
E

.,; .

E;
E
E,

E
E
E’
E
E
E
E,
E,
E ‘
E
E
E
E
E’

Spc
T
T
E

Spc
T I
T

Spc
E
T

Spc
T

Spc
Spc
T

Spc
T
T

Spc
E

I
~- ——-.—--——-. ----—- ——
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Biotic Resources

Wk D,l-2. Fe&&- and State-tited Threatened En&ngered, and Other SpecW Status Spectis That
MW Be Found on the Site or in the Wini@ of Oak Ridge Resewation40ntinued

Stima

ConunonName MenWc Name Fede~ Stik

Pbti (contiued)
Prtie goldenrod Solidago ptamicoides m E

Purpletigeless orctidd Platanthera peramoena . m T

Slenderbldg star Liatris cylindracea M E

I Sp*g frdsefoxgoved Aureobriapatub M T

SwampIousewort Pedicukris lanceolata m T

I Tdl larhp~ Delphinium wltatum m E

Tennesseep~le coneflowe~ Echinacea tennesseenis E E

fibercled mh-orctidd Platanthera~va vaz he~wla m T

Vi#nia spkea Spiraea virginiana T E

I

~orled mountit ficnanthemumverticillatum m BP

a statuscod= D-dwmd inneedofm=gernenc~nhged ~~ot~~~ ~ssibly ex@a~~ ~A~~@~d ~der tie
simtiarityofappcaranmprotilon oftie -gemd SpeciesAcg SpC+d concern,T=tiatend

b ~S~S ~ove~ Ph exis~fOr~ s~i=.”

c ObsmvednearORRonMelton~ andWamBx_. ‘
d Recentmoralofspecies~currenceonOR
Som 50 Cm 17.11;50 Cm 17.12 DOE1995w,ORDOE 1- ORWS 1992WORNERP1993x OW 1981%ON

1984b;ON 1988~~ DK 1995w~ DEC 1995b;~ DEC 1995GTN DEC 1995* TNWRC 1991%~ WRC
1991b.

I

t
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Disposition of Surplus Highly
Enriched Uranium Final EIS

~ T&k D.1-3. Federal- and S~-tited Threatened Enkngered, and Other Special Status Species That-.
May Be Found on the Site or in the Viinity of Savannah River Site

Stawa

I
1
I

I
I

I

I
I

I
I

I

I

I

CommonName ScientificName Fedeti state
Mammab

Meadowvole
Rtinesque’s big-earedbatb
SouthernAppalachianeasternwo
Spoti Skunkb
Star-nosd moleb
Swamprabbit

Birds
Americanperegrinefrdconb’c
Americanswdow-tied kite
AppalachianBewicks wrenb
Arcticpere@nefrdconb
~ext deleti]
Bdd eagleb’c
BarnOWlb

Commongrounddoveb
Cooper’shawkb
Uext deleti]
~and’s warblep
Mississippikiteb
Red-cockadd woodpeckerb$c
Red-headedwoodpecke#
Swainson’swarblep
Woodstorkb

Reptfles
Americand~gatorb
Caroha swampsnakeb
Easterncoti snakeb
Gmn watersnakeb
~ext deleti]
Spoti ttieb

Amphibians
Carotia crawfishfiogb
Easternbird-voicedtreefrogb
Easterntigers~amanderb
Nofiem cricketfrogb
Pickerelfiogb
Uplandchorusfrogb

D4

lodratb

Micmtus pennsylvanicus

Plecotus rafinesquii

NeotoM~on&na haematoreia

Spilogale putorius

Condylura cnstata parva

Sylvilagus aquaticus

Falco peregnnus anatum

Elanoi&s forficatus

~ryomanes bwictii altus

Falco peregrinus tundrius

Haliaeetus leucocephalus

~to alba

Columbinapassenna

Accipiter coopeni

Dendmica tirtlandii

Ictinia mississippiensis

Picoi&s borealis

Melane~es erythmcephalus

Limnothlypis wainsonii

Mycteria americana

Alligator mississippiensis

Seminatrixpygaea

Micrurusfulvius filvius

Nerodia cyclopion

Clenunysguttata

Rana areolata capito

Hyla avivoca ogechiensis

Ambystoma tigrinum tignnum

Acris crepitans crepitans

Rana palustris

Psehcris tnseriata feriarum

Sc
SE
Sc
Sc
Sc
Sc

SE
SE
ST
ST

SE
Sc
ST
Sc

SE
Sc
SE
Sc
Sc
SE

m
Sc
Sc
Sc

Sc

Sc
Sc
Sc
Sc
Sc
Sc

I

~–- —.
,-

,.. ,- --—. —.—, , --—.
“,,..>,.;:,,. . -,:,., ‘,. ,

!-

.,

,,

,“, , .,. ,.$ ,,.



I

i

;

i

I

I

I

I
I

I,!

I

I

I

I

i

i
(
I

I

Biotic Resources

Tabk D.1-3. Federal-,and S~-tited Threatened En&ngered, and Other Special SWS Species That
May Be Found on the Site or in the Viinity of Savannah River Site<ontinued

CommonName Scientic Name Federrd Sbti
Fish

next deleti]
Shortnosesturgeonb)c

hvetibratis
Next deleti]
Brotherspikemussel

Pbm@
~ext deleti]
B--rushb
B*-rushb
Bog spicebushb
next deleti]
Cypressstumpsedgeb
Durand’sWhiteOakb
Dwarfbladderwotib
Dwarfburheadb
EUott’serotonb
Few-fiited sedgeb
~Ori& bladderwort
Horida falseIoosestifeb
Gaurab
Gmn-figed orchidb
~ pondwdb
hose water-tifotib
m-peab
Nnilwortb
Nestroniab
Nutmeghickoryb
OconeeAmb
Pink ticwb
Quifl-lenvedswamppotatob
SnndhiuUyb
Smoothconeflowe?
Trepocwusb
Wddwater-celeryb
Ye~owcressb
Yetiowwtidindigob

Acipenser brevimstm

Elliptiofiaterna

Rhynchospora inutita

Rhynchospora tracyi

Lindera subcoriacea

Carex&composita

Quereusdurandi

Utricubria olivacea

Echinodomsparvulw

Cmton elliottii

Carexoligoca~a

Utncubria$on.&na

Lhigia spathufata

Gaura biennis

Platanthera facera

Potamogeton foliosus

Myriophyllum Iaxum

Astragafus vilhsas

Pamnychia americana

Nestmnia umbelhda

Caya myristicyonnis

Rhodo&ndmm~meum

Coreopsis msea

Sagittana isoet~onnis

Nolina geo~iana

Echinacea hevigata

Trepoca~us aethusae

Vallisneriaamsncana

Rotippa sessilijora

BaDtisiabnceohta

E SE

SE

Sc
Sc
RC

Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
Sc
RC
Sc
Sc
Sc
RC
Sc
RC
Sc
Sc
-d

Sc
Sc
Sc
Sc

a Statuscodes:&ndange~d; ~-ot kted; RC=regiondofconcern(unoffici~ plantsodyy S/A~roWted undertie s~arity
of appearancesprotilon of theWgered SpeciesAc~SC-tate of concern,SWtate endangered(officialstateMt-snim*
ody); ST4tate @atened (officialstatekt-snim~ ody); T=*tene&

b Species~urrence recordedon SRS.
c USWS RecoveryPlanetik for thisspecies.
d ~em is no officialtiatened orendangeredstatusforptit speci% deferto Fded stan~.
Sou= 50 CFR 17.11;50 CFR 17.12;DOE 199% SC~ 1995wSR = 1990&WSRC19896WSRC1993b.
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Disposition of Surplus Highly
Enriched Uranium Final EIS

~ T&k D.14. Federd- and SWe-tited Threatine~ En&ngered, and Other Special S-s Species That

I

I

I
I

I

I

1

I

I
I

May Be Found on the Site or in the Viini@ of the Babcock & Wkox Facili@ -

Statia
CommonName Scientic Name Federal state

Mammals
Emtem cougd

hdiana bat

River otter

Viginia big-eared bat

Birds
Mder flycatcher

Appalachian Bewick’s wren

Bachrnan’s sparrow

Brdd eagleb

Barn-owl

Brown creeper

next deleti]

Common moorhen

Dickcissel

Golden-crownd kinglet

Golden-wingti warbler

Henslow’s sparrow

Hermit thrush

next deleti]

Long*ared owl

Magnofia warbler

Migrant loggerhead shrike

Mourning warbler

Northern harrier

Northern saw-whet owl

Peregrine fdconb

Purple tich

Red-breasti nuthatch

Red crossbfll

Sdge wren

SwainSon’s wmbler

Winter wren.

YeUow-befied flycatcher

Reptties
Canebrakeratiesnake

Felis concolor cougmr

Myotis sodalis

Lutra canadensis

Plecotus townsendii virginianus

Empidonax alnorum

Thryonurne$bewictii altus

Aimophifa aestivalis

Haliaeetus Ieucocephalus

Tyto alba

Certhia amencana

Gdlinula chlompus cachinnans

Spiza americana

Regulus satrapa

Vermivorachrysoptera

Ammodramus hensbwii

Catharus guttatus

Asio otis

Dendmica magnolia

bnius Iudovicianusmigrans

Opommisphifade@hia

Circus cyaneus

Aegolius acadicus

Falco peregrinus

Ca~odacus purpureus

Sitta canadensis

hxia curvirostra

Cistothorusplatensis

Linmothlypis swainsonii

Troglodytes troglodytes

Empidomfiviventris

Cmtalus horridus atricaudatus

E
E

NL
E

NL
NL
NL
T

NL
NL

NL
NL
NL
NL
NL
NL

NL
NL
NL
NL
NL
m

E (S/A)
NL
NL
NL
NL
NL
NL
NL

NL

E
E

Spc
E

Spc
E
T
E

Spc
Spc

Spc
Spc
Spc
Spc
T

Spc

Spc
Spc
T

Spc
Spc
Spc
E

Spc
Spc
Spc
Spc
Spc
Spc
Spc

E

a Statuscodes &ndangeti, -sot h@, S/A~rotectcd underthesirnfiarityof appearanwsprovisionof theEntigered
SpeciesAc~SpC~pecid conce~ T=titened.

b US~S ReeoveryPh etits for @ specia.
so- 50 Cm 17.11;VA~~ 193w VAE~ 193b.



Biotic Resources

ITabh D.1-5. Federal- and S~-Utid Threatine4 Enhngered, mdOther Spectil SWs Species Thti
May Be Found on the Site or in the Viini@ of the Nuclear Fuel Sewties Fmility

Shtia
CommonName SdenMc Name Fedeti Stiti

Mammak
Eastern coug~ Felis concolor couguar E E
Graybatb Myotis grisescens E E
hdiana batb Myotis sohlis E E

Riverotter Lutra canadensis M T

Bhds
AppdacbianBewick’swren
Bachman’ssparrow
Bdd eagleb
~ext deleti]
Commonraven
Cooper’shawk
Goldeneagle
Grasshoppersparrow
Notiem harrier
Osprey
Peregrinefdconb
Rd-cockaded woed~ke~
Sharp-shirmdhawk

Reptiw
Nofiem pine snake

Thryomanesbmictii altus

Aimophihraestivalis

Hdiaeetus Ieucocephalw

T
E
T

I
1

I

I
Corvus corax

Accipiter cooperii

Aquila chrysaetos

Ammodramus savan~rum

Circus eyaneus

Pandion haliaetus

Falcon peregrinus

Picoides boreafis

Accipiter striatus

T
D
T
D
D
T
E
E
D

I
II

I
I
I
I

I

Pituophis melanoleucw mehrnoleucus TI
Amphibians

Tennesseecavesalamander Gyrinophiluspallewus m T

Fish
~ghdn carpsucker Ca~io&s vel~er M D

Sharpheaddarter Etheostoma muticeps m D

a Statascodw D4eemed in needof management-ndangere~ Vmot hted, S/A~roteeted undertie simtiariu of
apwces prov~lonof tie -gered SpeciesACGT=*tend

b US~S Rwove~ Planefik for h speeiw.
SOUW.50Cm 17.11;W NRC 1991x TNDX 1995a

I

I
#

I

‘[
I
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Human Health

Appenti E
Human Health

Eol ~TRODUCTION

Supplemental information on the potentird impacts to
humans from the normal operational releases of
radioactivity and hazardous chemicals from the
various blending technologies and their associated
facilities is presented in this appendix. This
information is intended to support assessments of
normal operation for the highly enriched uranium
(HEW blending options described in the pubfic and
occupational health subsections of Sections 4.2

I through 4.3 of this environmental impact statement
“ (EIs~. Section E.2 provides information on

radiological impacts during normrd operations, while
Section E.3 provides information on hazardous
chemicrd impacts during norrmd operations. Section
E,4 provides information on health effects studies.
Section E.5 describes radiological and hazardous
chemical impacts during accident condhions.

E,2 RADIOLOGICAL WACTS TO
HU~N HEALTH

Section E.2 presents supporting information on the
potential radiological impacts to humans during
normal site operations. This section provides
background information on the nature of radiation
(Section E.2.1), the methodology used to calculate
radiological impacts (Section E.2.2), and
radiological releases from potential sites that could
assume HEU blending processes (Section E.2.3).

Eo2.1 BACKGROm

Eo2.1.l Nature of Radiation and Ik Effecb
on Humans

What is Radiation? Humans are constantly exposed
to radiation from the solar system and from the
earth’s rocks and soil. This radiation contributes to
the natural background radiation that has always
surrounded us. But there are dso man-made sources
of radiation, such as medical and dental x-rays,
household smoke detectors, and materials released
from nuclear and cord-firedpowerplants.

M matter in the universe is composed of atoms, and
radiation comes from the activity of these tiny
particles. Atoms are made up of even smaller
particles (protons, neutrons, and electrons). The
number and arrangement of these particles
distinguishes one atom from another.

Atoms of different types are known as elements,
There are over 100 natural and man-made elements.
Some of these elements, such as uranium, radium,
plutonium, and thorium, share a very important
qurdity: they are unstable. As they change into more
stable forms, invisible waves of energy or particles,
known as ionizing radiation, are released.
Radioactivity is the emitting of this radiation.

Ionizing radiation refers to the fact that this energy
force can ionize, or electrically charge atoms by
stripping off electrons. Ionizing radiation can cause a
change in the chemical composition of many things,
including fiving tissue (organs), which can affect the
way they function.

The effects on people of radiation that is emitted
during disintegration (decay) of a radioactive
substance depends on the kind of radiation (alpha and
beta particles, and gamma and x-rays) and the total
amount of radiation energy absorbed by the body.
Npha particles are the heaviest of these direct types
of ionizing radiation, and, despite a speed of about
16,000 kilometers per second (Ws) (9,940 miles per
second [mi/s]), they can travel only several
centimeters in the air. Alpha particles lose their
energy almost as soon as they colfide with anything.
They can easily be stopped by a sheet of paper or the
skin’s surface.

Beta particles are much lighter than alpha particles,
They catravel as fast as 160,000 Ms (99,400 ds)
and can travel in the air for a distance of about
3 meters (m) (9.8 feet [h]). Beta particles can pass
through a sheet of paper but maybe stopped by a thin
sheet of aluminum foil or glass.

Gamma and x-rays, unWe alpha or beta particles, are
waves of pure energy. Gamma rays travel at the speed
of light (300,000 ktis [186,000 mi/s]). Gamma

E-1
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Disposition of Surplus Highly
Enriched Uranium Fiwl EIS

radiation is very penetrating and requires a thick WW
of concrete, lead, or steel to stop it,

The neutron is another particle that contributes to
radiationexposw, both direoflyand indirectly.h~t
exposure is assmiated with the gamma rays and rdpha
particles that are emittd foflowing neutron capture in
matter.A neutronhas about one quarter the weight of m
alpha particle and can travel at speeds of up to
39,000 km/s (24,200 mi/s). Neutrons are more
penetrating than beta particles, but less than gamma
rays,

The radioactivity of a material decreases with time.
The time it takes a materird to lose hdf of its originrd
radioactivity is its hti-life. For example, a quantity
of iodine-131, a materird that has a hrdf-tie of 8 days,
will lose hrdf of its radioactivity in that amount of
time, In 8 more days, one-half of the remaining
radioactivity wi~ be lost, and so on. Eventually, the
radioactivity will essentially disappear. Each
radioactive element has a characteristic half-life. The
half-lives of various radioactive elements may vary
from millionths of a second to tifions of years.

As a radioactive element gives up its radioactivity, it
often changes to an entirely different element, one
that may or may not be radioactive. Eventually, a
stable element is formed. This transformation may
take place in several steps and is known as a dmay
chain. Radium, for example, is a natartiy occurring
radioactive element with a hrdf-life of 1,622 years, It
emits an alpha particle and becomes radon, a
radioactive gas with a half-life of only 3.8 days.
Radon decays to polonium and, through a series of
steps, to bismuth, and ultimately to lead.

Units of Radiation Measure. Scientists and
engineers use a variety of units to measure radiation.
These different units can be used to determine the
amount, type, and intensity of radiation, Just as heat
can be measured in terms of its intensity or its effects
using units of calories or degrees, amounts of
radiation can be measured in curies, rads, or reins.

The curie, named after the French scientists Marie and
Pierre Curie, describes the “intensity” of a sample of
radioactive material. The rate of decay of 1 gram of
radium is the basis of this unit of measure, It is equal
to 3,7x1010disintegrations (decays) per s~ond.

The toti energy absorbed per unit quantity of tissue is
referred to as absorbed dose. The rad is the unit of
measurement for the physicrd absorption of radiation.
Much ~ie surdightheats the pavement by giving up an
amount of energy to it, radiation gives up rads of
energy to objects in its path, One rad is equal to the
amount of radiation that leads to the deposition of
0.01 jotile of energy per kilogram of absorbing
rnaterid. .:?

A roentgen equivrdent man (rem) is a measurement
of the dose from radiation based on its biological
effects. The rem is used to measure the effects of
radiation on the body, much like degrees Celsius can
be used to measure the effects of sunlight heating
pavement. Thus, 1 rem of one type of radiation is
presumed to have the same biologicrd effects as 1rem
of any other type of radiation. This standard allows
comparison of the biological effects of radionuclides
that emit different types of radiation.

An individud maybe exposed to ionizing radiation
externally from a radioactive source outside the body
andor intemrdly from ingesting radioactive material.
The extemrd dose is different from the intemd dose,
An external dose is delivered only during the actual
time of exposure to the extemd radiation source, An
intemd dose, however, continues to be delivered as
long as the radioactive source is in the body, rdthough
both radioactive decay and elimination of the
radionuclide by ordinary metabolic processes
decrease tie dose rate with the passage of time, The
dose from internal exposure is calculated over
50 years following the initial exposure,

The three types of doses calculated in this EIS
include an external dose, an internal dose, and a
combined external and internal dose. Each type of
dose is discussed below.

External Dose. The external dose can arise from
several different pathways. The radiation causing the
exposure is external to the body in all of these
pathways. In this EIS, these pathways include
exposure to a cloud of radiation passing over the
receptor, standing on ground that is contaminated
with radioactivity, swimming in contaminated water,
and boating in contaminated water, The appropriate
measure of dose is called the effective dose
equivalent. It should be noted that if the receptor
departs from the source of radiation exposure, his
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dose rate will be reduced, It is assumed that extemd
exposure occurs unifody during the year.

Znternal Dose. The internal dose arises from a
radiation source entering the human body through
either ingestion of contaminated food and water or
inhalation of contaminated air, k this EIS, pathways
for internal exposure include ingestion of crops
contaminated either by airborne radiation depositing
on the crops or by irrigation of crops using
contaminated water sources, ingestion of animal
products from animals that ingested contaminated
food, ingestion of contaminated water, inhrdation of
contaminated air, and absorption of contaminated
water through the skin during swimming. Unlike
external exposures, once the radiation enters the
body, it remains there for various periods of time,
depending on decay and biological elimination rates.
The unit of measure for internal doses is the
committed dose equivalent. It is the internal dose that
each body organ receives from 1 “year intake”
(ingestion plus inhalation). Normally, a 50- or
70-year dose-commitment period is used (that is, the
l-year intake period plus 49 or 69 years). The dose
rate increases during the 1 year of intake. Mer the
I year of intake, the does rate slowly declines as the
radioactivity in the body continues to produce a dose.
The integral of the dose rate over the 50 or 70 years
gives the committed dose equivalent. h this EIS, a
50-year dose-commitment period was used.

The various organs of the body have different
susceptibilities to harm from radiation. The quantity
that takes these different susceptibilities into account
to provide abroad indicator of the risk to the health
of an individual from radiation is called the
committed effective dose equivalent. It is obtained by
multiplying the committed dose equivrdent in each
major organ or tissue by a weighting factor
associated with the risk susceptibility of the tissue or
organ, then summing the totis. It is possible that the
committal dose equivalent to an organ is larger than
the committed effective dose equivalent if that organ
has a small weighting factor. The concept of
committed effective dose equivalent appfies only to
intemd pathways.

Combined External and Znternal Dose. For
convenience, the sum of the committed effective
dose equivalent from internal pathways and the
effective dose equivalent from extemd pathways is

dso called the committed effective dose equivalent in
this EIS (note that in DOE Order 5400.5, this
quantity is cded the effective dose equivalent).

The units used in this EIS for committed dose
equivalent, effective dose equivalent, and committed
effective dose equivalent to an indlvidud are the rem
md rnrem (1/1000 of 1 rem). The corresponding unit
for the collective dose to a population (the sum of the
doses to members of the population, or tie product of
the number of exposed individuals and their average
dose) is the person-rem.

Sourcw of Radiation. The average person in the
United Stites receives a toti of about 350 tilirem
per year (mredyr) from W sources of radiation, both
nati and man-made. The sources of radiation can
be divided into six different categories: cosmic
radiation, terrestrial radiation, internal radiation,
consumer products, medicd diagnosis and therapy,
and other sources. Mch category is discussed below.

Cosmic rtilation is iontiig radiation resulting from
energetic charged particles from space continuously
hitting the earth’s atmosphere. These particles and
the secondary particles and photons they create are
cosmic radiation. Because the atmosphere provides
some shielding against cosmic radiation, the intensity
of this radiation increases with altitude above sea
level. For the sites considered in this EIS, the costic
radiation ranged from about 27 to 45 rnretiyr. The
average annual dose to the people in the United
States is about 27 mrem.

Extemd terrestrial radiation is the radiation emitted
from the radioactive materials in the earth’s rocks and
soils. The average annual dose from external
terrestrial radiation is about 28 mrem. The extemd
terrestrial radiation for the sites in this EIS ranged
from about 28 to 70 mredyr.

Internal radiation arises from the human body
metabolizing natural radioactive material that has
entered the body by inhrdation or ingestion. Natuti
radionuclides in the body include isotopes of
uranium, thorium, radium, radon, polonium,
bismuth, potassium, rubidium, and carbon. The
major contributor to the annual dose equivalent for
internal radioactivity are the short-lived decay
products of radon, which contribute about
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200 rnredyr. The average dose from other internal
radionuclides is about 39 rnretiyr.

Consumer products dso contain sources of ionitig
radiation. h some products, like smoke detectors and
airport x-ray machines, the radiation source is
essential to the products’ operation. In other
products, such as television and tobacco, the
radiation occurs incidentily to the product function.
The average annurd dose is about 10 mrem.

Radiation is an important diagnostic medicd tool and
cancer treatment, Diagnostic x-rays result in an
average annual exposure of 39 mrem. Nuclear
medical procedures result in an average annual
exposure of 14 rnrem.

There are a few additiond sources of radiation that
contribute minor doses to individuals in the United
States. The dose from nuclear fuel cycle facilities,
such as uranium mines, mills and fuel processing
plants, nuclear power plants, and transportation
routes, has been estimated to be less than 1 mredyr,
Radioactive fallout from atmospheric atomic bomb
tests, emissions of radioactive material from
Department of Energy (DOE) and Nuclear
Regulatory Commission WC) facilities, emissions
from certain mineral extraction facilities, and
transportation of radioactive materials contributes
less than 1 mrem/yr to the average dose to an
individual. Air travel contributes approximately
1 mredyr to the average dose,

The collective (or population) dose to an exposed
population is calculated by summing the estimated
doses received by each member of the exposed
population, This total dose received by the exposed
population is measured in person-rem, For example,
if 1,000 people each received a dose of 1 millirem
(0.001 rem), the collective dose is 1,000 persons x
0.001 rem = 1 person-rem. Alternatively, the same
collective dose (1 person-rem) results from 500
people, each of whom received a dose of 2 millirem
(500 persons x 2 millirem= 1 person-rem).

Limits of Radiation Exposure. The amount of
man-made radiation that the public may be exposed
to is limited by Federd regulations. Although most
scientists believe that radiation absorbed in small
doses over several years is not harmful, U.S.

Government regulations assume that the effects of dl
radiation exposures are cumulative,

The exposure to a member of the general public from
DOE facfiity releases into the atmosphere is limited
by the Environmental Protection Agency @PA) to’an
annurd dose of 10 mrem, in addition to the natural
background and medicrd radiation normally received
(40 CFR 61, Subpart ~. DOE dso limits to 10 mrem
the dose annually received from material released
into the atmosphere (DOE Order 5400,5). EPA and
DOE dso limit the annual dose to a member of the
general public from radioactive releases to drinking
water to 4 rnrem (40 CFR 141; DOE Order 5400.5),
The annurddose from dl radiation sources from a site
is fimited by the EPA to 25 mrem (40 CFR 190), The
DOE annurd limit of radiation dose to a member of
the general public from all DOE facilities is
100 mrem total from all pathways (DOE Order
5400.5).

The NRC limits depend on whether the site contains
nuclear power reactors or other NRC-licensed
facilities. For other-than-power-reactors, the EPA
Uts discussed above apply. For power-reactor sites,
the guidetie dose values that demonstrate compliance
with the as low as reasonably achievable (ALARA)
philosophy apply. These limit the annual doses to a
member of the-public to 5 mrem from airborne
emissions and to 3 rnrem (per reactor) from liquid
releases (10 CFR 50 Appendix 1), The annual total
dose fimit from rdlpathways combined is the same as
the EPA limit of 25 mrem (40 CFR 190), For people
working in an occupation that involves radiation, DOE
and the NRC fimit doses to 5 rem (5,000 mrem) in any
one year (10 CFR 20; 10 CFR 835),

E,2.1.2 Health Effects

Radiation exposure and its consequences are topics
of interest to the general public. For this reason, this .
EIS places much emphasis on the consequences of
exposure to radiation, even though the effects of
radiation exposure under most circumstances
evaluated in this EIS are small. This section explains
the basic concepts used in the evrduation of radiation
effects in order to provide the background for later
discussion of impacts.

Radiation can cause a variety of ill-health effects in
people. The most significant ill-health effect to depict
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the consequences of environment and occupational
radiation exposure is induction of cancer fatiities.
This effect is referred to as “latent” cancer fatiities
because the cancer may take many years to develop
and for death to occur and may not actually be the
cause of death. In the discussions that follow, it
should be noted that all fati cancers are latent and
the term “latent” is not used.

Health impacts from radiation exposure, whether
from sources external or internal to the body,
generally are identified as “somatic” (affecting the
individual exposed) or “genetic” (affecting
descendants of the exposed individud). Radiation is
more likely to produce somatic effec~ than genetic
effects. Therefore, for this EIS, ody the somatic risks
are presented. The somatic risks of most importance
are the induction of cancers. Except for leukemia,
which can have an induction period (time between
exposure to carcinogen and cancer diagnosis) of as
little as 2 to 7 years, most cancers have an induction
period of more than 20 years.

For a uniform irradiation of the body, the incidence of
cancer varies among organs and tissues; the thyroid
and skin demonstrate a greater sensitivi~ than other
organs. However, such cancers also produce
relatively low mortality rates because they are
relatively amenable to medicd treatment. Because of
the readily available data for cancer motilty rates
and the relative scarci~ of prospective epidemiologic
studies, somatic effects leading to cancer fatalities
rather than cancer incidence are presented in tils EIS.
The number of cancer fatalities can be used to
compare the risks among the various akematives.

The fatal cancer risk estimators presented in this
appendix for radiation technically apply only to
low-Linear Energy Transfer radiation (gamma rays
and beta particles). However, on a per rem rather than
a per rad basis, the fati risk estimators are higher for
this type of radiation than for high-Linear Energy
Transfer radiation (alpha particles). h this EIS, the
low-Linear Energy Transfer risk estimators we
conservatively assumed to apply to all radiation
exposures.

The National Research Counci~s Committee on the
Biologicd Effects of Ionizing Radiations @ER) has
prepared a series of reports to advise the U.S.
Government on the heakh consequences of radiation

exposures, The latest of these reports, Health Eflects
of Exposure to Low Levels of Ionizing Radiation
BEIR K pubtished in 1990, provides the most current
estimates for excess mortality from leukemia and
cancers other tian leukemia expected to result from
exposure to ionizing radiation. The BEJR V report
updates the models and risk estimates provided in the
earfier report of the BER ~ Committee, me Eflects
of Popuktiom of Exposure to bw Levels of Ionizing
Radiatio% pubfished in 1980. BER V models were
developed for application to the U.S. population.

BEIR V provides estimates that are consistently
higher than those in BER ~. This is attributed to
several factors, includlng the use of a linear dose
response model for cancers other than leukemia,
revised dosimetry for the Japanese atomic bomb
survivors, and additional followup studies of the
atomic bomb survivors and other cohorts. BEJR ~
employs constant relative and absolute risk models,
with separate coefficients for each of several
sex-and-age-at-exposure groups, while BEIR V
develops models in which the excess relative risk is
expressed as a function of age at exposure, time after
exposure, and sex for each of several cancer
categories. BEIR IIJ models were based on the
assumption that absolute risks are comparable
between the atomic bomb survivors and the U.S.
population, while BER V models were based on the
assumption that the relative risks are comparable. For
a disease such as lung cancer, where baseline risks in
the United Stites are much larger than those in Japan,
the BER V approach leads to larger risk estimates
than the BER ~ approach.

The models and risk coefficients in BER V were
detived through analyses of relevant epidemiologic
data including the Japanese atomic bomb survivors,
ankylosis spondylitis patients, Canadian and
Massachusetts fluoroscope patients (breast cancer),
New York postpartum mastitis patients (breast
cancer), Israel Tmea Capitis patients (thyroid cancer),
and Roc@ester thymus patients (thyroid cancer).
Models for leukemia, respiratory cancer, digestive
cancer, and other cancers used only the atomic bomb
survivor data, although results of analyses of the
ankylosis spondylitis patients were considered.
Atomic bomb survivor analyses were based on
revised dosimetry with an assumed Relative
Biological Effectiveness of 20 for neutrons and were
restricti to doses of less than 400 rads. Estimates of
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risks of fatal cancers other than leukemia were
obtained by totrding the estimates for breast cancer,
respiratory cancer,digestive cancer, and other cancers.

Risk Estimates for Doses Received During an
Accident. BER V includes risk estimates fora single
exposure of 10 rem to a population of 100,000 people
(106 person-rem). k this case, fatiity estimates for
leukemia, breast cancer, respiratory cancer, digestive
cancer, and other cancers are given for both sexes and
nine age-at-exposure groups. These estimates, based
on the linear model, are summarized in Table
E.2. 1.2-1. The average risk estimate from all ages
and both sexes is 885 excess cancer fatalities per
million person-rem. This value has been
conservatively rounded up to 1,000 excess cancer
fatrdities per tifion person-rem

Although values for other health effects are not
presented in this EIS, the risk estimators for non-fati
cancers and for genetic disorders to future
generations are estimated to be approximately 200
and 260 per million person-rem, respectively. These
vrdues are based on information presented in 1990
Recommendations of the International Commission
on Radiological Protection (International
Commission on Radiological Protection [ICRP]
Publication 60) and are seen to be 20 and 26 percent,
respectively, of the fati cancer estimator. Thus, for
example, if the number of excess fatal cancers is
projected to be “X,” the number of excess genetic
disorders would be 0.26 times “X:’

Risk Estimates for Doses Received During
Normal Operation. For low doses and dose rates, a
linear-quadratic model was found to provide a
significantly better fit to the data for leukemia than a
linear one, and leukemia risks were based on a
linear-quadratic function. This reduces the effects by
a factor of 2 over estimates that are obtained from the
linear model. For other cancers, linear models were
found to provide an adequate fit to the data and were
used for extrapolation to low doses. However, the
BEIR V Committee recommended reducing these
linear estimates by a factor between 2 and 10 for
doses received at low dose rates (20 rem totrd). For
this EIS, a risk reduction factor of 2 was adopted for
conservatism.

Based on the above discussion, the resulting risk
estimator would be equal to one-half the value

_. -- ..— —.-—— . .. .. . ..

Table E.2.1.>1. Lifetime Rhks per 100,000
Persons Exposed to a Single Exposure of 10 Rem

me of Fati Cancer
Cancers

OtherThan Total
Gnder bukerniaa bukemia Cancers

Mde 220 660 880

Female 160 730 890

Average 190 695 885b

a ~we are the tinearestimatesandare doublethe
Mnear-quadraticestimatesprovidedin BEIRV for leukemia
at lowdosesad doserates.

b ~is valuehasbeenroundd up to 1,000excesscancer
fatities per mifion person-rem.

Sour~’ NAS 1990a.

observed for accident situations or approximately
500 excess fatal cancer per million person-rem
(0.0005 excess fatal cancer per person-rem). This is ,
the risk value used in this EIS to calculate fatal
cancers to the general public during normal
operations, For workers, a value of 400 excess fatal
cancers per rni~ion person-rem (0.0004 excess fatal
cancer per person-rem) is used in this EIS. This lower
value reflects the absence of children in the
workforce. Again, based on information provided in
ICRP Publication 60, the heakh risk estimators for
non-fatal cancers and genetic disorders among the i
public are 20 and 26 percent, respectively, of the fatal
cancer risk estimator. For workers, they are both 20
percent of the fatal cancer risk estimator. For this
EIS, only fati cancers are presented,

The risk estimates may be applied to calculate the
effects of exposing a population to radiation, For
example, in a population of 100,000 people exposed
only to naturrd background radiation (0.3 redyr), 15
latent cancer fatities per year of exposure would be
inferred to be caused by the radiation (100,000
persons x 0.3 retiyr x 0.0005 latent cancer fatalities
per person-rem = 15 latent cancer fatiities per year).

Sometimes, calculations of the number of excess
cancer fatalities associated with radiation exposure
do not yield whole numbers and, especially in
environment applications, may yield numbers less
than 1.0. For example, if a population of 100,000
were exposed as above, but to a total dose of only
0.001 rem, the collective dose would be
100 person-rem, and the corresponding estimated
number of latent cancer fatalities would be 0.05
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(100,000 persons x 0.001 rem x 0.0005 latent cancer
fatalities/person-rem = 0.05 latent fati cancers).

I
[Text deleted.] Since 0.05 is not an inte@ number,
the interpreting of nonintegral numbers of latent
cancer fatiities needs to be defined. The answer is to
interpret the result as a statistical estimate. That is,
0,05 is the average number of deaths that would
result if the same exposure situation were apptied to
many different groups of 100,000 people. h most
groups, no person (zero people) would incur a latent
cancer fatality from the 0.001 rem dose each member
would have received. In a small fraction of the
groups, one latent fatal cancer would result; in
exceptionally few groups, two or more latent fatal
cancers would occur. The average number of deaths
over all the groups would be 0.05 latent fati cancers
oust as the average of 0,0,0, and 1 is 1/4, or 0.25).
The most likely outcome is zero latent cancer
fatrdities.

These same concepts apply to estimating the effects
of radiation exposure on a single indlvidud. Consider
the effects, for example, of exposure to background
radiation over a lifetime. The “number of latent
cancer fatalities” corresponding to a single
individual’s exposure over a (presumed) 72-year
lifetime to 0.3 retiyr is the following:

● 1 person x 0.3 retiyr x 72 years x 0.0005
latent cancer fatalities/person-rem =
0.011 latent cancer fatities.

Again, this should be interpreted in a statisticrd sense;
that is, the estimated effect of background radiation
exposure on the exposed individud would produce a
l.1-percent chance that the individud might incur a
latent fatrd cancer caused by tie exposure. Resented
another way, this method estimates that
approximately 1.1 percent of the population might
die of cancers induced by the background rdlation.

‘ E.2,2 M~ODOLOGY FOREsm~G
MIoLOGICAL WAm oF
NO-L OPERAmON

The radiological impacts of normal operation of
reactors and support facilities were calculated using
Version 1.485 of the GEM computer code (GE~-
The Hanford Environmental Radiation Dosimetry
So@are Sysrem [December 1988]). Site-specific and

technology-specific input data were used, including
location, meteorology, population, food production
and consumption, and source terms. The GE~ code
was used for analysis of normal operations and
design basis accidents. Section E.2.2.1 briefly
describes GM and outies the approach used for
nod operations.

E.2.2.1 GE~ Computer Code

The GE~ computer model, developed by Pacific
Northwest Laboratory for DOE, is an integrated
system of various computer modules that anrdyze
environment contamination resulting from acute or
chronic releases to, or initird contamination in, air,
water, or soti. The model crdculates radiation doses to
individuals and populations. The GE~ computer
model is well documented for assumptions, technicrd
approach, methodology, and quality assurance issues.
The GENII computer model has gone through
extensive qurdity assurance and qurdity control steps.
These include the comparison of results from model
computations against those from hand calculations,
and the performance of i,ltemal and extemrd peer
reviews. Recommendations given in these report$
were incorporated into the final GEMI computer
model, as deemed appropriate.

For this EIS, only the ENV~, ENV, and DOSE
computer modules were used. The codes are
connected through data transfer files. The output of
one code is stored in a file that can be used by tie next
code in the system. h addition, a computer code
ctied CREGE~ was prepared to aid the user with
the preparation of input files into G~.

CREGE~. The CREGE~ code helps the user,
through a series of interactive menus and questions,
prepare a text input file for the environmental
dosimetry programs. In addition, CREGENII
prepares a batch processing file to manage the file
handling needed to control the operations of
subsequent codes and to prepare an output report.

ENV~.t The ENV~ module of the GENI code
controls the reading of the input files prepared by
CREG~ and organizes the input for optimal use in
the environmental transport and exposure module,
ENV. The ENV~ code interprets the basic input,
reads the basic GENII data libraries and other
optional input files, and organizes the input into
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sequential segments on the basis of radionuclide
decay chains,

A standardized file that contains scentio, control,
and inventory parameters is used as input to Em.
Radionuclide inventories can be entered as functions
of releases to air or water, concentrations in basic
environmental media (air, soil, or water), or
concentrations in foods. If certain atmospheric
dispersion options have been selected, this module
can generate tables of atmospheric dispersion
parameters that will be used in later calculations. E
the finite plume air submersion option is requested in
addition to the atmospheric dispersion calculations,
preliminary energy-dependent finite plume dose
factors also are prepared. The ENVIN module
prepares the data transfer files that are used as input
by the ENV module; ENVIN generates the first
portion of the calculation documentation—the run
input parameters report.

ENV.The ENV module crdculates the environment
transfer, uptake, and human exposure to
radionuclides that result from the chosen scenario for
the user-specified source term. The code reads the
input files from ENVIN and then, for each
radionuclide chain, sequentially performs the
precdculations to es~blish the conditions at the start
of the exposure scenario. Environmental
concentrations of radlonucfides ae established at the
beginning of the scenario by assuming decay of
preexisting sources, considering biotic transport of
existing subsurface contamination, and defining soti
contamination from continuing atmospheric or
irrigation depositions. Then, for each year of
postulated exposure, the code estimates air, surface
soil, deep soil, groundwater, and surface water
concentrations of each radionuclide in the chain.
Human exposures and intakes of each radionuclide
are calculated for the following: (1) pathways of
external exposure from atmospheric plumes, (2)
inhalation, (3) extemrd exposure from contaminated
soil, sediments, and water, (4) extemd exposure from
special geometries (that is, shielding parameters
promulgated from topographic/geologic trends), and
(5) internal exposures from consumption of
terrestrial foods, aquatic foods, drinking water,
animrd products, and inadvertent intake of soil. The
intermediate information on annual media
concentrations and intake rates are written to data
transfer files. Although these may be accessed

E-8

dirutiy, they are usudy used as input to the DOSE
module of GEM.

GE~ is a generrd purpose computer code used to
model dispersion, transport, and long-term exposure

I

effects of specific radionuclides and pathways. [Text
deleted.] GE~ was chosen because it can model
both air and surface transport pathways and is not
restricted to any radionuclides.

DOSE. The DOSE module reads the annual intake
and exposure rates defined by the ENV module and
converts the data to radiation dose. Extemd dose is
calculated with precalculated factors from the
EXTDF module or from a data file prepared outside
of GENII. Internal dose is calculated with
precalculated factors from the -F module.

EX~F. The EXTDF module crdculates the external
dose-rate factors for submersion in an infinite cloud
of radioactive materirds, immersion in contaminated
water, and direct exposure to plane or slab sources of
radionuclides. EXTDF was not used. Instead, the
dose rate factors fisted in External Dose Rate Factors
for Calculation of Dose to the Public

I @OWH-0070, July 1988) were used for this EIS.

~TDF. Using Limits for Intakes ofRadionuclides by
Workers (ICW Rblication 30) model, the ~TDF
module calculates the internal (inhalation and
ingestion) dose conversion factors of radionuclides
for specific organs. The factors generated by ~F
were used for the calculations presented in this EIS.

E.2.2.2 Data and Assumptions

horder to perform the dose assessments for this EIS,
different ~ypes of data must be collected and/or
generated. In addition, calculational assumptions
have to be made. This section discusses the data
collected and/or generated for use in the dose
assessment and assumptions made for this EIS.

Meteorologic Dam. The meteorological data used
for both DOE sites were in the form of joint
frequency data files. A joint frequency data file is a
table tisting the fractions of time the wind blows in a
certain direction, at a certain speed, and within a
certain stability class. The joint frequency data files
were based on measurements over a l-year period at
various locations and at different heights at these two
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sites. Average meteorological conditions (averaged
over the 1-year period) were used for normal
operation. For use in design basis accidents, the 50
percentile option was used. For the other two sites,
the meteorologicrd data presented in Environmental
Assessmentfor Renewal of Special Nuclear Material
License No. SNM-42, Babcock & Wlcox Compan~
Naval Nuclear Fuel Division, Lynchburg, Erginia

I (Docket No. 70-27, August 1991) and Envimnme~tal
Assessment for Renewal of Special Nuclear Material
License No, SNM-124, Nuclear Fuel Services, Inc.,
Erwin Plant, Erwin, Tennessee @ocket No. 70-143,

I August 1991) were used,

Population Data. Population distributions were
based on 1990 Census of Population and Housing
data, Projections were determined for the year 2010
for areas within 80 km (50 mi) of the proposed
facilities at each candida~ site. The site population in
2010 was assumed to be representative of the
population over the operational period evrduated and
was used in the impact assessments. The population
was spatially distributed on a circular grid with 16
directions and 10 radial distances up to 80 km
(50 mi). The grid was centered on the facifity from
which the radionuclides were assured to be released.

Source Term Data. The source terms (quantities of
radionuclides released into the environment over a
given period) were estimated on the basis of latest
conceptual designs of facilities, and experience with
similar facilities. The source terms used to generate
the estimated impacts of normal operation are
provided in Section E.2.3 for the potentird sites that
could assume HEU blending process facilities.
Source terms for site-dependent facilities are
included within this section.

Food Production and Consumption Data. Data
from the 1987 Census of Agriculture were used to
generate site-specific data for food production. Food
production was spatially distributed on the same
circular grid as was used for the population
distributions. The consumption rates were those used
in GENII for the maximum individud and average
individual. People living within the 80-km (50-mi)
assessment area were assumed to consume only food
grown in that area.

CalculationalAssumptions. Dose assessments were
performed for members of the general public and

workers, Dose assessments for members of the public
were performed for two different types of receptors
considered in MISEIS: a maxidy exposed offsite
individud and the generrd population living within
80 km (50 mi) of the facflity. It was assumed that the
maximdy exposed individud m was located at
a position on the site boundary that would yield the
highest impacts during normal operation of a given
dtemative. H more than one facfiity was assumed to
be operating at a site, the dose to this individud from
each facility was calculated. The doses were then
summed to give the toti dose to tils individud. An
80-krn (50-mi) population dose was calculated for
each operating facility at a site. These doses then
were added to give the toti population dose at that
site.

To estimate the radiologicrd impacts from normal
operation of HEU blending facilities, additional
assumptions and factors were considered in using
GEM, as fo~ows:

●

●

I
●

I
●

●

No prior deposition of radionuclides on
ground surfaces was assumed.

For the maximally exposed offsite
individud, the annurd exposure time to
the plume md to sofl contamination was
0.7 years ~C 1977b:l.109-68).

For the population, the annual exposure
time to the plume and to soil
contamination was 0.5 years (NRC
1977b:l.109-68).

A semi-infinite/finite plume model was
used for air immersion doses. Other
pathways evaluated were ground
exposure, inhrdation, ingestion of food
crops and animrd products contaminated
by either deposition of radioactivity from
the air or irrigation, ingestion of fish and
other aquatic food raised in contaminated
water, swimming and boating in
contaminated surface water, and drinking
contaminated water. It should be noted
that not all pathways were available at
every site.

For atmospheric releases, it was assumed
that ground level releases would occur for
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●

●

all HEU blending facilities. For
site-dependent facilities, reported release
heights were used and assumed to be the
effective stack height. Ignoring plume
rise makes the resultant doses
consemative,

The calculated doses were 50-year
committed doses from 1 year of intake.

Resuspension of particulate was not
considered because crdculations of dust
loading in the atmosphere showed that
this pathway was negligible compared
with others,

The exposure, uptake, and usage parameters used in

Ithe GEM model are provided in Tables E.2.2.2–1
through E,2.2.M.

Annual average doses to workers for no action at Oak
Ridge Reservation (ORR) and Savannah River Site
(SRS) were based on measured vrdues received by
radiation workers during 1992. At Babcock and
Wilcox (B&W) and Nuclear Fuel Services (NFS),
annual average doses to workers for no action were
based on measured values received by radiation
workers during 1993. The average no action dose
received by a worker at these sites in future years was
assumed to remain the same as the average during
these earlier years. The total workforce dose in
future years was calculated by multiplying the
average worker dose by a projected future number of
workers.

Doses to workers directly associated with HEU
blending process technologies and associated
facilities were taken from the reports prepared by
LocWeed Martin Energy Systems, kc. To obtain the
totrd workforce dose at a site with a particular HEU
blending process technology and associated facilities
in operation, the site dose horn no action was added
to that from the technology and facility being
evaluated. The average dose to a site worker was then

&lo

calculated by dividing this dose by the totrd number
of radiation workers at the site.

N doses to workers include a component associated
with the intake of radioactivity into the body and
another component resulting from external exposure
to direct radiation.

E.2.2,3 Health Effech Cdcdatiow

Doses crdculated by GE~ were used to estimate
herdth effects using the risk estimators presented in
Section E,2.1 .2. The increment cancer fatiities in
the general population and in groups of workers from
radiation exposure were therefore estimated by
multiplying ~e collective combined effective dose
equivalent by 0.0005 and 0.0004 fatal
cancers/person-rem, respectively, In this EIS, the
collective combined effective dose equivrdent is the
sum of the collective committed effective dose
equivalent (intemd dose) and the collective effective
dose equivalent (extemd dose) (see Section E,2,1,1),

Nthough health risk factors are statistical factors and
therefore not strictly applicable to individurds, they
have been used in the past to estimate the increment
risk to an individual from exposure to radiation,
Therefore, the factors of 0.0005 and 0.0004 per rem
of individud committed effective dose equiv~ent for
a member of the public and for a worker, respectively,
have also been used in this EIS to calculate the
individual’s incremental fatal cancer risk from
exposure to radiation,

For the public, the health effects expressed in this EIS
are the risk of fati cancers to the maximally exposed
individual and the number of fatal cancers to the
80-km (50-mi) population from exposure to
radioactivity released from any site over the assumed
operational period, For workers, the health effects
expressed are the risk to the average worker at a site
and the number of fatal cancers to dl workers at that
site from the associated period of site operations,
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T&k E.2.2.Z1. GENIIbnti~osure P~ ters to Pbmes and Sod Contammn

Mti htitidti Gened Popdation
Etieti E~osnre _tion of Plnrne ~mti ~osure =dation of Plnrne

P1mne Sofi ~n~tion E~osnre We Breatig Ra~ Plnme Sofl Con~tion E~osure me B-fig Rati
@ours) @ours) @em) (cm31s) @ours) @ours) @ours) (cm31s)

6,140 6,140 6,140 270 4,380 4,380 4,380 270
Now cm3=tic wntimeters.
SOW. NS 1995a.

T&k E.2.2.>2. GENII&nual Usage Parametem for Consumption of Terres& Food

Mbnsn htitidd
Growing Holdup Consumption

Yield he Rati
Foodwe (%:) @#m2) (days) @#Yr)

~ Vegetables 90 1.5 1 30

RootVegetables 90 4 5 220
Fruit 90 2 5 330
Grains/Grds 90 0.8 180 80

No& k~tilow, m2=squaremeter
sow ms 1995;

Gened Popdation
Growing Holdup Consumption

we Yield . Rak
(days) @~m2) (%:) @~Yr)

90 1.5 14 15
90 4 14 140
90 2 14 64
90 0.8 180 72

——— _—_— .—— ——. .—
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T&le E.2.2.Z3. GENIIAnnual Usage Parameters for Comumption of Animal Products

M-mu htitidud
Human Stored Feed F=h Forage

Consumption Diet Growing Storage Diet Grotig Storage
ate Holdup we Fraction ~me Yield Fraction Yield

Food me @#Yr) (days) (days) @#m3) (%:) (2:) @~m3) (%;)
Beef 80 15 0.25 90 0.8 180 0.75 45 2 100
Poultry 18 1 1 90 0.8 180
Milk 270 1 0.25 45 2 100 0.75 30 1.5 0
Eggs 30 1 1 90 0.8 180

Gened Popdation

Beef 70 34 0.25 90 0.8 180 0.75 45 2 100
Poultry 8 34 1 90 0.8 180
Mik 230 4 0.25 45 2 100 0.75 30 1.5 0
Eggs 20 18 1 90 0.8 . 180

Note k~tilograru$ m3~tic meters.
Source HNUS 1995a.

Tdle E.2.2.M. GENIIAnnd Usage Parametem for Aq&Aetivities

Mfium hditidti Gened Popdation

WIt ~me -It he
to Usage Point Holdup We Usage Wte to Usage Point Holdup he Usage Wte

Actitity (days) (*-ys) @e;year) (days) (days)

DrinkingWater o 0 7301 0 0 Site dependent
Swimming o 0 100 hr o 0 Site dependent

Boating o 0 100 hr o 0 Site dependent

Shoretine o 0 500 h o 0 Site dependent

hgestion of Fish o 0 40 kg o 0 Site dependent
kgestion of Mollusks o 0 6.9 kg o 0 Site dependent
hgestion of bstac~s o 0 6.9 kg o 0 Site dependent
hgestion of Plants o 0 6.9 kg o 0 Site dependent

Som HNus 1995a
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E.2.3 NOW OPEWmON mLE~ES

This section presents source terms and descriptions
of radiological releases to the environment from
normal operation of the four potential sites (ORR,
SRS, B&W, NFS), which could assume incumbent
HEU blending process operations. Each site-specific
table presents the source terms for each individud
facility located on its particular site, as annotated in
site environment reports and referenced datacds.

In addition, the source terms associated with the
technology-specific blending process operations

I themselves are presented in Table E.2.3-1. It should
be noted that the volume of radioisotopes released
from the actual blending processes is smti compared
to that of norrnd site operation releases (as dlustrated

I in Tables E,2.3-2 through E,2.3-8).

All of the aforementioned values were used in
support of the public radiological dose (and
subsequent cancer risk) calculations, which are

I presented in Sections 4.2 and 4.3.

The “site-specific” source terms are assumed to be
the no action quantities that would exist at the time
HEU blending operations would supposedly
commence at the given sites; these source terms were
utilized in the promulgation of the no action doses
that are given in the respwtive environmentrd reports
and referenced datacalls, and are dso presented in

I Sections 4.2 and 4.3.

For further information on how source terms relate to
radiological dose, see Smtion E,2.1.

TableE.2.3-1. AnntiAtmospheti Radwactive
Release# From the Various Blending Process

Technobgtis (curies)

Techolow

hotope Meti ~6
U-235 1.1X1O-5 l.lxlo~ 6.9x10-5

U-238 2,5x104 6.2x104 3.2x104

* Thereare no tiquidreleasesanticipat~ fromthe various
blendingtwhnologyprowsses.

Note UF6= uraniumhexaflound~UNH= uranylnitrate
hexahydrate.

SourcwORLMM 1995XORLM~ 1995b
ORLMES1995c.

T&le E.2.3-2. AnnualAtmospheric Radwactive
~Relewes From the Oak Rkfge Reservation (cutis)

Site Facfitv

hotope O= K-25 Y-12
H-3
Be-7

K40
Ar41

co-57

C*6O

Sr-90a

Tc-99

RU-106

Cd-109

1-129

1-130

1-131

1-132

1-133

1-135

Xe-135

Xe-138

G-134
G-137

G-138
Ba-140

G-141

Eu-152

Eu-154

Eu-155

0s-191

P&212

Th-228

Th-230

Th-232

Th-234
U-234b

U-235b

U-236b
U-238b

NF237

Pu-238

Pu-23?

Arn-241

ti-244

240
3.8x10A

1,800

2.6x104
3.8x104

2.5x104
5.5X1O-5
5.3X1O-2
9.3X1O-1
2.OX1O-*
4.7X1O-1

50
71

5.2x10-7
5.1X104

71
4.8x10A

1.6x10-6
2.5x10%
5.2x104
1.7X1O-1
3.7X1O-1
1.5X104
5.7X1O-8
3.3X1O-8

8.6X104
4.7X1O-7
3.8x10-8
2.8x10-5

2.8x104
8.0x10%
4.6x10-6
7.3X1O-5

4.OX1O-2

1.2X104
4.4X1O-3

1.2X1O-1
4.5X1O-3
7.6x10-3

5.OX1O-3

2.OX1O4

3.8x104
5.9X1O-5
l.lxlo~

1.8x10-2
4.OX1O3

1.8x104

4,2x10-3

5.7X104

2.5x104

4.7X1O-2
1.5X1V3
1.9xlo~
6.5x103

a Grossbeta toti is includedtithin this vduq toti Sr is
assured to be Sr-90.

b Grossrdphatoti is includd Mtiln thesevalues.
Sour= OR DOE199k.

E-13
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Disposition of Surplus Highly
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I Tdle E.2.3-3. AnnwlAtmospheti Rdwmtive Releases From the
Savannah River Site (cutis)

Site FaWty
hotope DW~ SRTC K-Ructor L-Reactor F-tiyon H-Canyon

H-3

C-14
s-35
k41
Cr-51
CO-60
Ni-63
Se-79
Sr-89
Sr-90b
Y-90
Y-91
B-95
Nb-95
Tc-99
RU-106
W-106
Sn-126
Sb-125
Te-125m
Te-127m
Te-127
1-129
1-131
1-133
1-135
Xe-135
CS-134
CS-135
CS-137
Ce-144
R-144
Pm-147
Sm-151
Eu-152
Eu-154
Eu-155
U-235
Pu-238
PU-239C
Pu-240
Pu-241
b-241
Cm-244

G14

,- -———

20

2.1X1O-2

6.1x10-g

8.8X1O-9

2.3x10-5

2.4x10-5

3.8x10-7

3.2x10-5

6.9x10-8
6.7x10-7
1.OX1O-5
4.5X1O-9
4.4X1O-9
8.2x10-5

2.9X1O-5
9.4X1O-’
4.1X1O-3
3.OX1O4
3.OX1O4
7.6x104
1.6x10-7
1.4X1O-9
2.3x10-7
1.6x10-7

7.9X1O-’
7.1X1O-9
4.8x10-9
7.7X1O-7
8.6X109
2.7x10-8

1.2X1O-5

5.9X1O”5
2.OX1O-3

3.2x10-2

1.5X104

2.9X1O-8
1.OX1O-8
9.4xlo~

1.3X104
6.8X104

35,000

2.OX1O4

l.lxlo~

4.4X1O-8

1,900

1.8x104

4.OX1O4

l.oxlo~

4.1X104

1.5X1O-2

1.6x10-3

2,5x10-3
2,9X1O-6

1.4X1O-6
.

4.6x104

.

.

.

1.8x10-3
3,3X104
8.6X104

6.1x105
4,3X1O-5

2.1X1O-3

2,5x104

2,4x103
8.6X105

4,OX1O5

905X10-5
8.8X104
1.8x104

8,1x10-5
6.5x106

———— ..-



I

{ HumanHealth
I
I
I T&h E.2.3-3. AnnwlAtmospheti Radwwtive Releases From the

Savannah River Site (cutis~ontinued I f
i

H-3

C-14
s-35
k41
Cr-51
CO-60
Ni-63
Se-79
Sr-89
Sr-90b
Y-90
Y-91
B-95
Nb-95
Tc-99
RU-106
W-106
Sn-126
Sb-125
Te-125m
Te-127m
Te-127
1-129
1-131
1-133
1-135
Xe-135
CS-134
CS-135
CS-137
Ce-144
Pr-144
Pm-147
Sm-151
Eu-152
Eu-154
Eu-155
U-235
Pu-238
PU-239C
Pu-240
Pu-241
b-241
Cm-244

1,200 1.794,000
I

I

1.5X1O-2 I
1.4X104 5.9X1O-9I

I
6.0x10A
2.2X1O-2
7.6x10-5
4.5X104
4.7X104
1.5X1O-3

8.3x10-5

I

i

5.8x1091.8x10A
1.8x10A

1
!

.

1.1X1O-’

2.4x10q
2.3x10A
2.3x10A
9.1xlo~

2.1X1O-7 3.8x10A 2.2X1O-5

t

1.6x10-5 2.4x10A
1.4X104
5.2x10-7

3.4X1O-7
2.7x10-73.5X104

1.OX1O-’



T&le E.2.3-3. AnnwlAtmospheti Radwmtive Relemes From the

Y

b..

Savannah River Site (curies~Continued
~ Site Facfity

hoto~ D*e & figitive C-Reactor P-Reactor D-Area
H-3 43 150 1,300 450
C-14
s-35
k41
Cr-51
C&60
Ni-63
Se79
Sr-89
Sr-90b
Y-90
Y-91
B-95
Nb-95
Tc-99
Ru-106
M-106
Sn-126
Sb-125
Te-125m
Te-127m
Te-127
1-129
1-131
1-133
1-135
Xe-135
CS-134
CS-135
CS-137
Ce-144
R-144
Pm-147
Sm-151
Eu-152
Eu-154
Eu-155
U-235
Fu-238
PU-239C
PU-240
Pu-241
M-241
Cm-24

4.OX1O4
2,OX1O4

3.3X1O-*7
2.OX1O-7

l.lxlo~

2.4x10-*4

6.9x10-7

1.4X1O-17

4.3X1O-**

1.1X1O-13
.

.

3.4X1O-’3

1.6x10-13
4.7X1O-5
4.6x10-*2

4.7X1O-7

8.9x10-13
7.3X1O-12

1-

7.2x10-6

-,

.

1

I

8.4x10-7

a Valuesareprojwti, facititypresentlynot in operatingstatus.
b Grossbetatoti is includd withinthisvalue toti Sr is assumedto be Sr-90.
c Grossalphatotrdis includedwithinthesevalues.

I Note CIF<onsotidati InwnerationFatitity; DWPF=DefenseWasteFrowsing Facility;RBOF=RweivingBasinOffsiteFue~
SRTGSavannsh RiverTwhnologyCenter.

Soum WSRC1994f.
E16
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T&le E.2.34. AnnualAtmosphetia ’Rtiwmtive Releases From the
Babcock & Whox Stie (cutis)

Siti fa~w ‘

hotipe mb LTC

CO-60 3.2x10-S
13.4 ‘Kr-85

Sr-90 4.9X1O-6 ~

U-234 4.OX1O4

U-235 2.2X1O-7 ~ 1,8x10-7

U-238 903X10-7

a Therewasa releaseof 0,016curiesin 1994dueto tiquideffluentsfromNNFD.
b sPwific ra~onucfide relwe Wm for MS faciti~ were not utifid in supportOfthe imPact~~Yses P~ent~ in Chapter4 ‘f

thisEIS,dueto dosesbeingdirwtiy suppfid fim B&W.
Notti NNFD=NavdNuclearFuelDivisio~ C~ommercid NUCIWFuelPlanGLTGLynchburgTechnologyCenter.

Source BW 1995b:l;BWNRC 1991a

Table E.2.3-5. AnndAtmosphe& Rtiwactive
Relewes From the

Nuclear Fuel Servties Stie (CU+S)

hotipe Relwe

Th-228 6.62x10-7
Th-230 2.1OX1O7

Th-232 7.33X1O-7

U-234 7.12x10-S
U-235 1.21X104

U-236 7,23x10-9
U-238 5,23x10-7
Pu-238 2,71x109

PU-239 1.45X1O-9

PU-240 1.31X1O-9

Pu-241 1.78x107
Pu-242 1086X1012
Am-241 1.67x10-9

Source:NFS 1995b:2.

,.:

T&le E.2.34. Annul L@uti Rdwactive
Relemesfiom the

Oak Rtige Reservatr’onStie (cutis)

Siti FacWW
t

kotipe ORNL K-25 Y-12
H-3 1.8x103
K+O
CO-60

Sr-90

Tc-99

RU-106
CS-137
G-143
~-228
Th-230
Th-232
Th-234
U-234

4.OX1O-*
6.6X1OO

5.5X10-1

1.8x10-2
U-235 9.5xlo~
U-236
U-238 5.6x102
Np237 ‘ -
Pu-238 -

1.9X1O-2

3,OX1O-2
3.8x102
1.2X1O-3
2.OX1O-1
2,OX1O-1
2.4x10-S

3.6x10-2
7.7X1O-3
1.4X1O-2
5.8x104
6.0x1W3
1.2X1O-3
1.6x104

-.

+.

--

-’

1.5X101
4.6x103
6.1x104
2.1X1O-2

-

PU-239
Source ORDOE 1994c.

$
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Disposition of Surplus Highly
Enriched Uranium Final EIS

TableE,2.3-7. Annual L@utiRtiwaetive
Releases From the ~ ,

Savannah River Site (curies) .

kotipe Relwe,

H-3 1.3X104
Sr-90 4.8x10-*
1-129 2.2X1O-?,
CS-137 2.5x10-1
h-147 7.OX1O3
U-235 1.1X1O-5
h-239 9.6x103

SourcaWSRC1994f.

..

Tdle E.2.3+. Annual Liquid Radwactive
Rekases From the

Nuchar Fuel Servties Site (curies)

Eotipe Relwe
Tc-99 3.OX1O3
~-228
~-230
~-232
~-234
U-234
U-235
U-238
W-238

l,lxlo~
l.oxlo~ ,
8.4x105
3.5X103
1.7X1O-2
5,1X104
2,4x1U3
102X104

M-239 5.6x104
source Ms 1995b2.
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Eo3 ~ZA~OUS CHE~Cfi
WACTS TO -N HEfiTH

Eo3.1 BACKGRO~

~o general types of adverse human health effects are
assessed for hazardous chernicd exposure in this EIS.
These are ch~iogenic and noncarcinogenic effects.
For this reason, two tables were developed to assist
the risk assessor in the evaluation process. Table
E,3.2-1, Chemical Toxicity Profiles, characterizes
each chemical in terms of physical properties,
potential exposure routes, and the effects on Wget
tissues/organs that might be expected. It is to be used
qualitatively by the risk assessor to determine how
exposure might occur (exposure route), what tissue or
organ system might be impacted (for example, central
nervous system dysfunction and hver cancer), and
whether the chernicrd might possess other properties
affecting its bioavailability in a given matrix (for

I example, air, water, or soil). Table E.3.3-1, Exposure
Limits, provides the risk assessor with the necessary
information to calculate risk or expected adverse
effects should an individual be exposed to a
hazardous chemical for a long time at low levels
(chronic exposure) or to higher concentrations for a
short time (acute exposure). Where a dose effect
calculation is required (mgAg/day), the Reference
Dose (RfD) is applicable, and where an inhalation
concentration effect is required, the Reference
Concentration (that is, RfC in m~m3) is applicable
for chronic exposures. The Permissible Exposure
Limit GEL) vrdues,which regulate worker exposures
over 8-hour periods, determine the concentration
allowed for occupational exposures that would be
without adverse acute effeck. Other values, such as
the Threshold Limit Value (TLV) are presented
because they are prepared by the American
Conference of Governmental Industrird Hygienists
(ACGIH) for guidance on exposures of 8-hour
periods and can be used to augment PELs or serve as
exposure levels in the absence of a PEL. M currentiy
regulated chemicals associated with each site and
every hazardous chemical are presented in Table

I E,302-1.

It was assumed that under normal operation
conditions, members of the public would only

receive chronic exposures at low levels in he form of
air emissions from a centr~ly located source term at
each siw, since hazardous chemicals are not released “ ‘
into surface or groundwaters or onto sofl, inhalation
is assumed to be the ofly route of exposure, however,
all chemical quantities are accounted for aS air
emissions’ that are several orders of magnitude
greater thin’ dl other possible routes combined. It
was firther assumed that the ~1 member of the
public would be at the site boundary, and this
assumption was used when calculating all public
exposures, which under normrd operating conditions
are expected to be chronic and at very low levels. For
worker exposures to hazardous chemicrds, it was
assumed that individuals were exposed only to low
air emission concentrations during an 8-hour day for
a 4@hour wmk for a maximum working lifetime of
40 years. The point of exposure chosen was 100 m
(328 ft) from a centrdy located source term, since
the precise placement of source terms onsite could
not be made. Further, it could not be determined
where the involved and noninvolved workers would
be relative to the emission sources.

For every site involved in the analysis, Hazard
hdexes @s) were calculated for every alternative
action relative to the site. The exposure
concentrations of hazardous chernicrds for the public
and the onsite workers were developed using the
Industrial Source Complex Short-Term (ISCST)
model for point, area, and volume sources. This
model, which estimates dispersion of emissions from
these sources, has been field tested and recommended
by EPA. The modeled concentrations were compared
with the RfC and PEL values unique to each chemical
to yield Hazard Quotients @Qs) for the public and
onsite workers, respwtively. The HQs were summed
to give the ~s for each rdtemative action at each site,
as we~ as toti ~s (that is, no action ~ + dtemative
HI). For cancer risk estimation, the inhaled
concentrations were converted to doses in m@#day,
which were then multiplied by the slope factors
unique to each identified carcinogen, The risks for dl
carcinogens associated with each alternative
(increment risk) at each site were summed, and the
no action cancer risk for each site was added in order
to show the toti risk should that dtemative action be
implemented at a given site.

E-19
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I Table E.3.2-1 provides the reader with pertinent facti,
about each chemical that is included in the risk
assessment of this EIS. This includes the Chernicd
Abstracts Service (CAS) number, which aids in the
search for information available on any specific
chemical and ensures a positive identity regardess of
which name or synonym is used. It also contains
physical information (that is, solubfity, vapor pressure,
and flammability) as we~ as presents incompatibtity
data that are useful in determining whether a hazard
might exist and the nature of the hazard. The route of
exposure, target organs/tissues, and carcinogenicity
provide an abbreviated summary of how individuals
may get exposed, what body functions could be
affected, and whether chronic exposure could lead to
increasd cancer incidenm in an exposed population,

E20

Hazardous chemicals are regulated by various
agencies in order to provide protection to the public
@A) and to workers (OccupationalSafety and Health
Administration [OSHA]), while others (National
Institute for Occupational Safety and Health
[NOS~ and the ACG~) provide guidelines, The
~s hd WCS set by WA represent exposure limits
for long-term (chronic) exposure at low doses and
concentrations, respectively, that can be considered
safe from adverse noncancer effects. The PEL
represents concentration levels set by OSHA that are
safe for 8-hour exposures for the working lifetime
without causing adverse noncancer effects, The slope
factor or the unit risk are used to convert the daily
uptake of a carcinogenic chemical averaged over a
lifetime to the incremental risk of an individual

I developing cancer. Table E.3.3-1 presents the
information on exposure limits used to develop HQs
for each of the hazardous chemicals and the HIs
derived from their summation, and the slope factors
used to calculate cancer,risk for each chemicrd at the
exposure concentrations identified at the various sites
or associated witi a proposed rdtemative action.
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T&le E.3.>1. Chemkd Toxti@ Profiles-Continued

Vapor Route of
Compound CAS No. Solubtiw Pr=m ~ammabfiv hcompatibfities Exposureb TargetOrgans Carcinogenicityc

I [Textdeleted.]

I
Phosphoric acid 76~38-2 Miscibled 0.03 nund Noncombustible Strong caustics, most metis Inh, ing, Eyes, skin, resp Sysd Not classifi~

tiquidd @o not mix with solutions cond
containing bleach or
ammonia)d

I Sulfuric acid 76*93-9 Mlscibled 0.001 mm Noncombustible Organic materials, chlorates, Inh, ing, Resp sys, eyes, skin, Not cl~sified,–

Toluene

Trichloroethylene
(TCE)

_-- —--
tiquid,but capable
of ignitingfinely
divided
combustible
materids~

108-88-3 0.07% 21 mmd Class~ Hammable
(74md liquidd

79-01-6 O.0001% 58 mmd Combustibletiquid,
(77 qd but bums with

&fficul&d

carbides, fulminates, cond teethd -
water, powdered metalsd

Strong oxidimrsd Inh, abs, ing, CNS, eyes, resp sys, EPA Group Dg
cond liver, kidneys, skind

Strong caustics and dkdls; Inh, abs, ing, Eyes, resp sys, hem, EPA Group B2f
chemicrdly active metis cond liver, kidneys, CNS,
(for example, B.A., Ll, Na, skin on animals:
Mg, ~, and Be)d fiver and kidney

cancer)d
I

Uraniummetrd; 7440-61-1 Insolubled Omm Combustiblesolidd Carbondioxide,carbon Inh, ing, Sfin, kidneys,bone EPAGroupAh
insoluble (approx)d tetraehloride,nitric acid, cond marrow,lymphatic

I cmpds)d fluorined sys, (lung cancer)d

I [Text deleted.]

I [Text deleted.]

I
aHarnrnabletiquidsare classifiedby OSHA(29CFR 1910.106)as follows:ClassIA-N,Pbelow73 ‘F andBPbelow 100‘F, ClassIB-~.P below73 ‘F andBPat or above 100‘F, Class

IC-H.P at or above73 ‘F andbelow 100’~ Class11-H.Pat or above100‘F andbelow 140’~ ClassIIIA-~.P at or above 140‘F and below 200’~ Class IIIB-H.P at or above 200
‘F (DHHS 199%).

b Routes of exposure abbreviated as follows inh = inhrdation, abs = skin absorption, ing = ingestion, con = stin andor eye contact.

c EPA Groups for Mcinogenicity are Classifiti as FO11OWSEPA Group A Human Carcinogen; EPA Group B1: Probable Human Carcinogen-limited evidence in human studies; EPA
Group B2 Probable Human Carcinogen-sufficient evidence from animal studies, inadequate evidence or no data from human studies; EPA Group C Possible Human Carcinogen EPA
Group D. Not Classifiable as to Human Carcinogeticity.

1 d NOSH 1994a

I e EPA 1993a.

I f ORNL 1994b.

I g ORNL 1994a

I h EPA 1994a.

Not& O%FahrcnheiL
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g T&le E.3.3-1. Exposure bti

Chemid Reference
Abstracts Reference Concentration

I Service No. Dose (oral) ciation) Cancer ~assa SlopeFactor OccupatiomdExposure Levelb~c
Compound (m@@day) (m#m3) (m~~day~l

71-55-6 o.035d l.oe OSHA-PEL 1,900m~m3I 1,1,1-Trichloroethane
~C& methyl
c~oroform)

EPA &OUp Df None found

I Acetic acid

I
I Bext deleted.]

I Ammonia

I
Benmne

I Carbon monoxide

Ctiorofom

1 Chromium @rivdent)

.—— —.—.———.-—— —

W19-7

7W1-7

71+3-2

63@08-O

7782-5@5

67-63

16065-83-1

o.175g

0.0286i
(34 m~?
chronic~

2.28x10-2g

0.385g

o.~f

O.olf

~.of

0.6125h

o.~f

0.0796h

1.35h

o.35h

o.035h

3.5h

Not classified

EPAGroupDd

EPA&OUp Af

Not classified

EPA Group Dd

EPA&OUp B2f

Not C1=SfiCd

None found

None found

0.029 (Od)f
0.029 (inhrd~

None found

None found

6.1x10-3 (ord)f
0.081 (inhd~

None found

ACG~-TLV: 1,910 rn@m3,STEL 2,460 m~m3
~OSH-REL 1,900 m#m3, (ceiling, 15 min.)
DLH 3,885 m#m3

OSHA-PEL 25 m#m3
ACG~-TLW 25 m~m3, S~L 37 m#m3
NOSH-REL 25 m~m3, STEL 37 m#m3,
~LH 125 m#m3

OSHA-STEL 35 m#m3
ACG~-~Y 17 m~m3, STEL 24 m~m3
MOSH-REL 18 m~m3, STEL 27 m~m3,
DLH 213 m#m3

OSHA-PEL 3.25 m#m3,
STEL 16.25 m@m3,ACGM-TLW 32 m~m3,
NOSH-REL 0.325 m#m3, STEL 3,25 m~m3,
DLH 5 m~m3

OSHA-PEL 55 m#m3
ACGM-~~ 29 m#m3
MOSH-REL: 40 m#m3, DLH 1,392 m#m3

OSHA-PZ 3 m~m3 (ceiting)
ACG~-TLV: 1.5 m#m3, Sm. 2.9 m#m3
MOSH-REL 1.45 m~m3 (ceiling, 15 min.),
DLH 29.5 m@m3

OSHA-PEL 240 m@m3(ce~ng)
ACG~-~V: 49 m@m3 -
NfOSH-~ 9.78 m#m3 (60 min.),
~LH 2480 m~m3

OSHA-P~ 0.5 m~m3
ACG~-~V 0.5 m#m3
NfOSH-~ 0.5 m@m3,DLH 25 m~m3



Chemid Referenw
Aticts Refe~se Concentition

Serviw No. h (Od) cition) timr W Sope Factor Occupation Exposure Levd~ c
Compound (m-day) (m@m9 -. (m~day)-l

7xlo4gI Cobalt (meti dust and 7-84
fume)

2.45x10-’ n Not C1=S~& None found

I Copper(dusts and mists) 7W5@8

I
I

1

1

1
I

~ext deleted.]

Hydrogen c~oride

Hydrogen fluoride

~ext deleted.]

Mereury
(vapor + compound)

Methmol (methyl
dmhol)

Eext.deleted.]

Nickel (refine~ dust)

Nitric acid

~ext deleted.]

7a7a14

7=39-3

7439-97-6

67-5&l

744W4

7697-37-2

7X1O-3g

2x~0-3 i

0.06=

3X104
~iorgani~,
Chronicy

O.sf

o.oo7g

0.039

o.0245h

7X1O-3f

o.21h

3X104=

1.75h

o.0245h

0.1225h

EPAGroupDf None found

Not classified None found

Not classified None fou;d

EPA Group Df None found

Not classfiti None found

EPA&OUp Ak 0.84 finhrd)h

None None

OSHA-PEU. 0.1 m#m3
—

ACG~-~W 0.05 m#m3 “ ‘
~OSH-= 0.05 m#m3, DLH. 20 m@m3

OSHA-P= 1 m#m3
ACG~-~W 1 m#m3
NOSH-= 1 m#m3, ~LH 100 m@m3

OSHA-PEL 7 m#m3
ACGW-~V. 7.5 m~m3 (ceifing)
~OSH-REL 7 m#m3, DLH 76 m~m3

OSW-PEL 2.49 m#m3
ACG~-~W 2.6 m~m3 (ceifing)
~OSH-WL 2.5 m#m3, 5.0 m@m3(ceifing,

15 tin), ~LH 24.9 m@m3

OSHA-P~ 0.1 m#m3 (ceifing),
ACG~-~V 0.05 m@m3,
~OSH-ML 0.05 m@m3 (skin), DLH 10 m~m3

OSHA-P~ 260 m#m3
ACG~-~W 262 m#m3 (skin), S~L 328 m#m3
~OSH-~L 260 m~m3, S~L 325 m#m3 (skin),
DLH 7,980 m~m3

OSHA-P~ 1 m~m3 (meti and other compds)
ACG~-~W 1 m~m3
~OSH-=. 0.015 m#m3

OSHA-P= 5 m~m3 (meti and other cm ds)
JACG~-~V. 5.2 m#m3, S~L 10 m~m

~OSH-=5 m#m3, S~ 10 m#m3
DLH65.5 m#m3

I

I

—— —--— ————— ——
..



Disposition of Surpl~ Highly
Enriched Uranium Final EIS
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H~ Health

f
I

1
I

E.3,4 Wmous Cmcw Wti

E~E~ Ca-nONS

ITablesE.3.41 throughE.3.+15 show the chemicals
associatedwith the vtious rdtemativeactivities(that
is, no action or blend to low enriched uranium) and
Tables E.3.+16 through E.3.+19 summarize the
dtematives for each of the four sites and give the totis
associated with the activities fiimplemented at ~ch of

—— —

tie four sites (that is, 0~ SW, B&W, and ~S).
Table E.3.+20 contains the emission rates and the
corresponding P~s for hazardous chemicrds for the
k-Tti Precipitation Facfl& and the Consolidated
hcinerationFacfi~ at SW. The terms associatedwith
dctiations are given in the footnotes for each table so
that verification of each calculated value can be ‘
made.

S27
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R@ati ~ Vi-k
Fachrs E~lons ~ncen~tions Hmmrd@otient titer Risk

Boundary Worker Boundary Worker Boundary Worker
Sope Annd lW Me&m Annd 100 Metira bti lM Meters

Pma Factir m+ 8 hours ~l@
~etid

8 hoursd ~Ib,e 8 hod
(m~m~ (mtim~ (m~day)-l (m#m3) (m~m~ (m#m3) (m@m3) (m#m3) (m#m3)

1,1,1-TricNoroethane 1 1,900 - 7.26x10A 4.63x10-3 7.26x10% 2.29xlo~ o 0
Acetic acid

-n monoxide

~orine

Hydrogen ctioride

Hydrogen fluoride

Methanol

NItic acid

Sulfic acid
VW (toluene)

HAti ~k
_ hdexg

0.61M

1.35

0.35

0.007

0.21

1.75

0.1225

0.0245

0.4

25

55

3

7

2.49

260

5

1

766

3.3OX1O4

3.14X1O-3

5.78x10-5

2.12X104

2.31x104 ~

8.72x104

3.14X104

8.25x10-5

1.22X104

1.98x10-5

1.88

3.47X10-2

1.27x10-1

1.39X1O-3

5.23X1O-1

1.88X1O-1

4.95X1O-2

7.33X1O-2

5.39X1O-8

2.32x10-3

1.65x10q

3.03X10-2

1.1OX1O-5

4.98x104

2.56x10-3

3.37X1O-3

3.O5X1O4

3.95X1O-2

7.93X1O-7

3.42x10-2

1.16x10-2

1.82x10-2

5.57X104

2.O1X1O-3

3.76x10-2

4.95X1O-2

9.57X10-5

1.54X1O-*

o

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

a SeeAppendix~ TableK3.>1 for tie OSHA-P~, ACG~-~V, MOSH-~, andotier exposurefimitvdu~.
b ~~tiy exposedindividmdof tie pubfic.
c H- ~otient for ~~x annurdemissiodmferenm eoneentmtiom
d Harard ~otient for wo~l~rneter, &bremissioti-ssibIe exposure tiL

e Ufetime cancer risk for Mqtixons ~neentratiom) x (0.286 [eonveti eonmntradons to doses]) x (Slope Factor).

f UfWme eaneer risk for work- eons for &br) x (0.286 [converts eonuntmtions to doses]) x (0.237 [fraction of year exposed]) x (0.571 [fraction of fifetime woddng]) x
(Slope Factor).

g H- Mmsw of indiviw harard ~tie~.

h Toti eaneer ri~ of indiviti eaneer rik.

So- OR M 1995i.

I———. .—— —_ .. ____ .. . . . . _
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T&h E.3.62. RkkAssessments From Exposure to Hawrdous Chemtiah at Savannah River Stie: No Action-Continued

Re@ated ExposureLti-k
Factors Emissiom Concentrations HazardQuotient CancerRisk

Boundary Worker Boundary Worker Boundary
S1ope Annual

Worker
100Meters Annual 100Meters Ammd 100Meters

PELa MEIb 8 hours ~1 b,c 8 hoursd ~Ib,e
Chemical (mYm3) (m~m3) (m#j~ly)-l (m#m3) (m#m3)

8 hoursf
(m#m3) (m#m3) (m#m3) (m#m3)

Benzene@~~g 0.0796 3.25 0.029 1.23x10-5 1.35X1O-* 1.55X104 4.15X1O-2 1.O2X1O-7 1.51X104
Hydrogenfluoride~~~g 0.21 2.49 - 8.39x10-12 9.16x10-8 3.99X1O-11 3.68x10”8 o 0
Mercury@WF)g 0.0003 0.1 - 5.17X1O-* 5.65x10A 1.72x10A 5.65x10-3 o 0
Mercuryoxide@~F)g 0.0003 0.1 - 6.36x10-18 6.95x10-14 2.12X1O-14 6.95x10-13 o 0
Nickelcompounds@~~g 0.0245 1 0.84 3.16x10-*6 3.45X1O-’2 1.29X1O-14 3.45x10-12 7.60x10-17 1.12X1O-13
Hdth Risk

HazardIndexh 5.16x10-3 1.16
ToWCancerRis~ 1.31X1O-7 1.94xlo~

a SeeAppendixE,TableE,3,3-1fortheOSHA-PEL,ACGIH-TLV,NOSH-REL,and other exposure limit values.

b MEI=maxim~ly exposed individu~ of the pubfic.

c Hazard quotient for MEI=boundary annual ernissiondrefemnce concentration.

d Hazard quotient for worke~l~meter, 8-hr emissiontiperrnissible exposure timit.

‘ Lifetime cancer risk for MEI=(ernissions conwntrations) x (0.286 [converts concentrations to doses]) x (Slope Factor).

f Lifetime mcer risk for workers: (emissions for 8-br) x (0.286 [converts conmntrations to doses]) x (0,237 [fraction of year exposed]) x (0.571 [fraction of tifetime working]) x (Slope
Factor).

g The Defense Waste Processing Facility (DWP~, In-Tank Praipitation ~) facility, and Consolidated Incineration Facility (CI~ were not in operation during 1994, but potentird
emissions from DWPF based on limited trials are used to generate DWPF potential emissions.

The ~ and CIF data were not includedbwause ONYtheinventoryof chernicdstobe processd through these facilities was available. Table E.3.&20 presents the list of possible ~/
CIF chernicds and their rc~ated levels.

h H-d index~um of individud hti quotients.

i Toti cmccr risk=sum of individud cancer risks.

Notti 1994 acturd emissions sdti to the year 2005. Sdng Facto~l.O for dl excep~ Bwhtel (0.6), Separations (0.8), Power (0.8), and Reactors (0.1).

Note m~miM_ m3*ubic meter k~kilogram.

some SRS 1995a~ SRS 1996z1.

—
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Tdle E.3.43. RtikAssessmenfi From Exposure to Hawdous Chemtid ti Bdcock & Whox: No Actin

Redated ExposureLti=ik
Factors

Emtilons Concentrations H=ard Quotient CancerRisk
Boundaw OnSite Boundary Worker Boundary Worker

Slope Annu_d 100Meters Annual 100Meters Annual 100Mete=
PELa Factor MEIb 8 hours ~lb,C 8 Hoursd ~lb,e 8 Hoursf

Chemid (m~m3) (m~m3) (m~#day)-l (m~m3) (m~m3) (m~m3) (m~m3) (m~m3) (m~m3)
5.96x10-lo 1.O3X1O-5 1.70xlo-lo 2.07x10-5 o 03.5 0.5Chfofium

compounds m)

Cobalt compounds

Copper compounds

Hydrogen chloride

Hydrogen fluoride

Nickel compounds

Nltic acid

Sultic acid

Trichloroethylene
(T~)

Hdth Rwk
Hzard Indexg

0.00245

0.0245

0.007

0.21

0.0245

0.1225

0.0245

13.377

0.1

1

7

2.49

1

5

1

546

0.84

0.006

5.96x10-lo

1.43X1O-7

1.43X1O-8

2.98x10-g

8.94x10-lo

1.4OX1O-7

3.49X1O-*

9.66x10-6

1.O3X1O-5

2.48x10-3

2.48x104

5.17X1O-5

1.55X1O-5

2.43x10-3

6.05x104

1.67x10-1

2.43x10-7

5.84x10-6

2.O4X1O-6

1.42x10-8

3.65x10-8

1.14X1O-6

1.42x10-6

7.22x10-7

1.O3X1O4

2.48x103

3.54X1O-5

2.08x10-5

1.55X1O-5

4.86x104

6.05x104

3.07XI04

o

0

0

0

2.15x10-*o

o

0

1.66X1O-*

o

0

0

0

5.O4X1O-7

o

0

3.89x10-5

1.15X1O-5 4.O7X1O-3
1.68x10-8 3.94X1 O-5Total Cancer Riskh - -.--..—.

a SeeAppendixE, TableE.3.3-1 for the OSHA-PEL,ACGIH-~V, NIOSH-ML, and other exposurefimitvalues.
b ME1=rnmirn~lyexposedindividud Oftie pubfic.

c Harard quotientfor MEI=boundaryannualemissiondreferenceconcentration.
d Hurd quotientfor ~orkers=l~rneter, 8.hr efissiondpermissible eXpSUrelimit.

e Lifetimecancerrisk for MEI*missions concentrations)x (0,286[convertsconcentrationsto doses])x (SlopeFactor).
f LifetimeCmcerfiskfor ~orkem=(efissions for8 hr)x (0.286[conve~ concen~tions todoses])x (0.237[f~ction ofyem exposed])X(0.571[ffaCtiOnOflifetimeWOrking])X(SIOPe

Factor).
g H-d index=surnof indlvidud h-d quotients.

h ToM csnecr risk=sum of individud cancer risks.

Note m~milli~, m3=cublc mete~ k~kilogram.

Sourcti VA DEQ 1995a.
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Tdle E.3.H. RkkAssessments From Exposure to Hazardous Chemtia& at Nuchar Fuel Semties: No Actin

Re@ated ExposureLti-k Factors EmissionsConcentrations H~rd Quotient CancerRisk
Boundary OnSite Boundary Worker Boundaw Worker

Slope Annual 100Meters Annual 100Meters Annual 100Meters
PELa Factor ~Ib 8 hours ~lb,C

(m~m3)
8 Hoursd ~Ib,e 8 Hou#

Chemid (m~m3) (m~~day~l (m#m3) (m@m3) (m@m3) (m#m3) (m@m3) (m~m3) ~
Ammonia 0.1 35 9.17X10-3 1.5OX1O-* 9.17X10-2 4.27x10-3 o 0
Hydrogenfluoride 0.21 2.49 3.88x10A 6.33x10-3 1.85x10-3 2.54x10-3 o 0
Nitricacid 0.1225 5 2.32x10A 3.78x10-3 1.89x10-3 7.56x104 o 0
Hdth Risk

HamrdIndexg 9.55X10-2 7.57X1O-3
To~ CancerRiskh o n

I a SmAppendixE, TableE.3.>1 for the OSHA-PEL,ACGIH-~V, MOSH-~, and otherexposurelimitvdum.
I b MEI=maximdlyexposedindividurdof the public.
I c H-quotient for MEI=bound~ rmnud ernissiontirefercnm conmntration,

I
I

I
I

I

d Hamrdquotientfor worke~100-meter, 8-hrernissiondpefissible exposurefirnit.
c Lifetimecancerrisk for MEI~rnissions coneentmtions)x (0.286[convertsconcentrationsto doses])x (SlopeFactor).
f Lifetimeeanmr riskfor workers:@ssions for 8-hr)x (0.286[converts concentrations to doses]) x(0.237 [fraction of year exposed]) x (0.571 [fraction of ~fetime working]) x (Slope

Factor).
g H- index=sum of individud hamrd quotients.

h ToM mcer risk=sumof individud cancerrisks.
Note m~milli~, m3~ubic meteq k~kilogmm.
Som NFs 1995b2.
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T&h E.3.&5. Bkhsessme@ Fmm ~oswe h Hew &mti& d O& Wge Resewtin: Bhti b 4Perceti Urmyl N@@
H&yti for Commercti Reutir Fwl

R-ti ~ Ld=k Factirs E-em Gneentitiom ~ *otient titer ~k .

Bomz Worker Bomdary Worker Bomdary Worker
mope -d 100 Meters -d lW Metem bd 100 Meters

Pma Factor MEF 8 hom -w 8 Ho~d ~lb+ 8 Hod

Chdd (m#m3 (m~m~ (mwby)-l (~m~ (m#mz (m#m3) (m~m3) (m#m3) (m~m~

tin monoxide 1.35 55 3.7OX1O4 6.22x10-2 2.74x10q 1.13X1O-3 o 0

uranimn-235 0.0105 0.25 2.5x10-8 5.73X1O-9 9.62x10-7 5.46x10-7 3.85x104 4.17X1O-17 9.31X1O-16

Uranium-238 0.0105 0.25 2.4x10-8 1.71X1O-7 2.87x10-5 1.63x10-5 1.15X104 1.17X1O-15 2.66X1O-14

VW (tiluene) 0.4 766 3.7OX1O-5 6.22x10-3 9.26x10-5 8.12x10X o 0

Hdth Wk

- hdexg 3.84X104 1.26x10-3

ToM b= Ris~ 1.21X1O-15 2.75x10-14

—_ ———-— —
.
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~ TdhE.3.~. Risk&sessmenh From Exposure to Hmdous Chemti&atSavannah River Site: Blendto 4Percent UranylNitrateHexahydrate
u& for CommerctiRemtor Fuel

I Redated ExpmureLtimk Factora EtiIons Concentrations H-rd Quotient Wcer Wk

Boundary Worker Bonndav Worker Bomdary Worker
Slope Annual 100 Metira Annual lW Metirs Annual 100 Meters

PELa Factor MEIb 8 hours ~Ib,c

(m~m3)
8 Hoursd ~Ib,e 8 Hoursf

Chemid (m#m3) (m@@day~l (m#m3) (m#m3) (m~m3) (m@m3) (m~m3) (m#m3)

I Carbon monoxide 1.35 55 4.12x10-5 5.57X1O-2 3.O5X1O-5 1.O1X1O-3 o 0
I Uranium-235 0.0105 0.25 2.5x10-8 6.37x10-*o 8.61X10-7 6.06x10-8 3.44X104 4.55X10-*8 8.33x10-16
I Uranium-238 0.0105 0.25 2.4x10-8 1.9OX1O-8 2.56x10-5 1.81x10% 1.O3X1O4 1.3OX1O-16 2.38x10-14
I VK (toluene) 0.4 766 — 4.12x104 5.57X1O-3 1.O3X1O-5 7.27x10% o
I Hdth Mk

o

I H=d Indexg 4.26x10-5 1.13X1O-3
I Toti ~cer~sp 1.35X10-’6 2.47x10-14

I a SeeAppendixE,TableE.3.3-1 for the OSHA-PEL,ACGIH-TLV,NOSH-REL, andotherexposureKmitvduu.
I b MEI-aximtiy exposedindividud of tbe public.
I c Htiquotient forMEI=bo””daryannualemissiontireferenmconcentration.
~d Hsrard quotientfor workesl~meter, &hr emissiotipedssible exposurefimiL
I e Lifetimemmr risk for MEI=missions eonwntitions) x (0.286[mnvertsmneentrationsto doses])x (SlopeFactor).

I

f Lifetimeeaneerriskforworkers:@missionsfor 8-hr)x (0.286[wnverts mncentrationsto doses])x (0.237[fractionof yearexposed])x (0.571[fractionof fifetimeworking])x (Slope
Factor).

I g Hsmrd index=sumof individud haard quotients.
~h Toti canwr nsk=sumof individud amr risks.

NOWm~~~, m3*ubic mete~k~kilo~.
I Sourw OR LM~ 1995b.
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T&le E.3.L7. Rtikhsessments From E~osure to Hamdous ~emtia~ at B&cock & W&ox: Bknd to 4Percent Uranyl Ntiate Hetiydrate
for CommerctiReator Fuel

I R@ated Eqosure Lti*k Factirs Em=lons Gncentitiom H-d Quotient

I
Cancer ~k

Bonn- Worker Boundary Worker Boundary Worker
Slope -d 100 Meters b~ 100 Meters -d 100 Meters

PELa Factor ~lb 8 hours ~lb,c 8 Hoursd ~lb,e 8 Hod
Chetid (m~m3) (m~m3) (m@~day)-l (m~m3) (m#mt (m#m3) (m#m3) (m@m3) (m~m3)

I Carhn monoxide 1.35 55 1.34X104 2.32x10-2 9.89x10-7 4.21x10A o 0

i Uratium-235 0.0105 0.25 2.5x10-8 2.07x10-11 3.58x10-7 1.97X1O-9 1.43X104 1.48x10-19 3.47X1O-16

I Urmdum-238 0.0105 0.25 2.4x10-8 6.15x10-*o 1.O7X1O-5 5.86x10-* 4.27x10-5 4.22x10-18 9.91X1O-15

I VW (toluene) 0.4 766 1.34X1O-7 2.32x10-3 3.34X1O-7 3.02x104 o 0

i HMth Wk

I H-d Indexg 1.38x104 4.68x104

1 Toti Wcer ~s~ 4.37X1O-1* 1.O3X1O-14

I a SeeAppendixE, TableE.3.3-1 for tie OSHA-PEL,ACGIH-TLV,MOSH-REL,and otherexposuretimit vdu=.
I b MEI=maximrdlyexposedindividurdof the pubtic.
I c H-d quotientfor MEI=boundaryannurdemissiondreferenceeonmntration.
I d Hamrd quotientfor worke~l~meter, 8-hremissions/permissibleexposurefirni~
1 e Lifetimecancerrisk for MEI*missions eoncentmtions)x (0.M6 [convertsconmntmtionsto doses])x (SlopeFactor).

I fLifetimecancerriskforworkem @missionsfor8-hr)x (0.286[convertsconcentrationstodoses])x (0.237[fractionofymexposed]) x (0.571[fractionof fifetimeworking])x (Slope
Factor).

I g Hamrd index=um of inditidud hamrd quotients.
I h Totrdeaneerrisk=sumof individu~ eanwr risks.

Notti m~milti-, m3=ubic meteq k~kilograrn.

I Source OR LMES 1995b.
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Rkkhsessme~ From ~osure b H-us ~em~ tiNwhw Fuel Senties: Bhti b &Perceti UmylNh~
Hdy~ for CommemtiRemtir Fuel

Bonndary Worker Bomsdary Worker Bormdary Worker
~ope -d 100 Metem bd 100 Metem -d 100 Metem

Pma Factor mb 8 hom ~b,c 8 Homd ~Ibe 8 Hod
~etid (m~m~ (m~m~ (m~day)-l (m~m3) (m~m3) (m@m3) (m~m~ (m@m3) (m#m3)

-n monofide 1.35 55 1.95X10-3 3.18x10-2 1.44X1O-3 5.77X104 o 0
uranium-235 0.0105 0.25 2.5x10-8 3.01X10-8 4.91X1O-7 2.87x104 1.96x10% 2.15x10-16 4.75X1O-*6
Utimn-238 0.0105 0.25 2.4x10-8 8.97x10-7 1.46X1O-5 8.54x10-5 5.85x10-5 6.16X1O-’5 1.24x10-*4
VW (toluene) 0.4 766 — 1.95X104 3.18x10-3 4.87x10a 4.15X104 o 0
Hdti Wk

H-d kdexg 2.O2X1O-3 6.42x104
ToM beer Wp 6.37x10-15 1.41X10-*4

a SeeAppendixR TableE.3.>1 for tie OSHA-P~, ACGM-~V, MOSH-~, and otier exposurehmit vdum.
b ~arudmdy exposed intividu~ of tie pubtic.

I . c H-quotient for ~I=boun~ annti emissiodreferenw mnmntration.
~ d Hd quotientfor work-l~meter, 8-b emissiotipermissible exposure hmiL

I c Ufetimecanrerrisk forWarnissions eonwntmtions) x (0.~6 [converts eon~ntrations to do=]) x (Slope Factor).

I fUfetime eaneer risk for workew @missions for 8-k) x (0.2S6 [converts concentrations to do=]) x (0.237 [fraction of yw exposed]) x (0.571 [fiction of lifetime workin~) x
(Slope Factor).

I g Hamrd index~ of indivi~ H quotients.

~ h Toti eaneerri~ of individurdeaneerrisks..
NOW.m-~, m3=bic =~ k~~o~
SOH OR~ 1995b.,
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T&h E.3.&9. Rkk&sessments From Exposure to Hwrdous Chemtiah at Bdcock & Whox: Bhnd to 4Percent Urantim He@uo&e for
CommerctiReactor Fuel

Re@ated Ewosure Lti_k FactoH EtiIom Concentration H=rd Quotient Cancer Risk

Bountiu Worker Bountiry Worker Boundaw Worker
Slo,ue Annti lM Meters Annd lW Mete~ Annti 100 Meters

I PELa ~lb 8 hours ~Ib# 8 Hoursd ~Ib,e 8 HOUd
Chemid (m~m3) (m~m3) (m~jfJy)-l (m#m3) (m#m3) (m#m3) (m~m3) (m~m3) (m~m3)

Carbon monoxide 1.35 55 1.34X104 2.32x10-2 9.89x10”7 4.21x10q o 0

Uranium-235 0.0105 0.25 2.5x10-8 - 3.28x10-11 5.68x107 3.12x10-9 2.27x10-6 2.34x10-19 5.5OX1O-*6
Uranium-238 0.0105 0.25 2.4x10-8 1.2OX1O-9 2.07x10-5 1.14X1O-7 8.29x10-5 8.21x10-*8 1.93X1O-14
VOC (toluene) 0.4 766 1.34X1O-7 2.32x10-3 3.34X1O-7 3.02x10A o 0
Hdti Risk

Hamrd hdexg ‘ 1.44X1O-6 5.09xlo~
Toti CancerRiskh 8.44x10-18 1.98x10-14

a SeeAppendixE,TableE.3.%1fortheOSHA-PEL,ACGIH-TLV,NOSH-REL,andotherexposuretimitvalues.
I b MEI=maximdy exposed individud of the pubfic.

I c Hamrd quotient for MEI=boundary annual emissions/referenm concentration.

I d H=d quotient for workers=100-meter, 8-hr emissiondpennissible exposure timit.

1 e Lifetime cancer risk for MEI=ernissions conmntrations) x (0.286 [conve* concentrations to doses]) x (Slope Factor).

I
f Lifetime Cmcer fisk for Workem: ~~ssions for 8.hr) x (0.~6 [conve~ conmnhations to doses]) x (0,237 [fraction of year exposed]) X(0.571[fractionof lifetimewor~ng]) x (SIOP

Factor).

I g Hamrd index=sum of individud hamrd quotients.

I h ToM mcer risk=sum of individurd can~r risks.

Not& m~mi~~, m3=ubic meteq k~kilogram.

I SOUW. OR LMES 1995a.
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Tdle E.3.41O. Rtik&sessmenfi From Exposure to Hazardous Chemtiak at Nuclear Fuel Semties: Blend to 4-Percent Uranium HexaJuoride
for Commercial Reactor Fuel

Re@ated Exposure Lmi~k Factors Etilons Concentration H-rd Quotient Cancer Risk

Bowdary Worker Boundary Worker Boundary Worker
Slope Ammd 100 Meters Anmud lW Meters Annti 100 Meters

PELa Factor MEIb 8 hours ~lb,c 8 Hoursd ~lb,e 8 HOUrSf
Chemid (m~m3) (m~m3) (m@~day)-l (m~m3) (m#m3) (m@m3) (m#m3) (m#m3) (m@m3)

Carbon monoxide 1.35 55 1.95X1O-3 3.18x10-2 1.44X1O-3 5.77X104 o 0
Uranium-235 0.0105 0.25 2.5x10-8 4.78x10-8 7.80x10-7 4.55X1O-6 3.12x10-6 3.42x10-16 7.54X1O-16
Uranium-238 0.0105 0.25 2.4x10-8 1.74X1O-6 2.84x10-5 1.66X104 1,14X1O”4 1.20X10-*4 2.64X1O-14
VOC (toluene) 0.4 766 1.95X1O-4 3.18x10-3 4.87x104 4.15X1O-6 o 0
Hdth Risk

H-d Indexg 2.1OX1O-3 6.98x10A
Toti Cancer Riskh 1.23x10-14 2.72x10-14

a SeeAppendixE, Table E.3.3-1 for the OSHA-PEL, ACGIH-TLV, NIOSH-REL, and other exposure limit values.

b MEI=maximdly exposed individud of the public,

c H~ard quotient for MEI=bounda~ mmud endssiontireference concentration.

d Hamrd quotient for workers= l~meter, 8-hr emissiontipermissible exposure limit.

e Lifetime cancer risk for MEI=missions concentrations) x (0.286 [converts concentrations to doses]) x (Slope Factor).

f Lifetime canmr risk for worke~. (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).

g Hm~d index=sum of individud hmard qUOtients.

h Totrd canwr risk=sum of individud mmr risks.

Note m~milli~; m3~ubic meter k~kilogram.

Source OR LM~ 1995a.
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T&le E.3.411. Rtikhsessmenfi From Exposure to Hawdous Chemtid at Oak Rtige Resewatin: Blend to 0.9-Percent Uranyl Ntiate
Hexahydrtie and Dkcard as W~te

Re@ated ExposureCd-k Factors Etilons Concentrations H=ard Quotient Wcer Risk
Boundary Worker Boundary Worker Boudary Worker

Slope Annual 100Meters Annual 100Meters AMUd 100Meters
PELa Factor MEIb 8 hours ~lb,c 8 Hoursd ~Ib,e 8 Hoursf

Cheticd (m~m3) (m#m3) (m@#dayY1 (m@m3) (m~m3) (m~m3) (m~m3) (m~m3) (m#m3)
Carbon monoxide 1.35 55 3.70X104 6.22x10-2 2.74x10A 1.13X10-3 o 0
Uranium-235 0.0105 0.25 2.5x10-8 5.73X1O-9 9.62x10-7 5.46x10-7 3.85x10-6 4.1OX1O-17 9.31X1O-16
Uranium-238 0.0105 0.25 2.4x10-8 1.71X1O-7 2.87x10-5 1.63x10-5 1.15X104 1.17X1O-15 2.66x10-14
VW (toluene) 0.4 766 3.7OX1O-5 6.22x10-3 9.26x10-5 8.12x10-6 o 0
Health R~k

Hmard Indexg 3.84x104 1.26x10-3
Total Cancer Riskh 1.21X1O-15 2.75x10-14

a See Appendix E, Table E.3.3-1 for the OSHA-PEL, ACGIH-TLV, NIOSH-REL, and other exposure fimit values,

b MEI=maximdly exposed individu~ of the public.

c H=ard quotient for MEI=boundary annual emissiondreference conwntration.

d Hward quotientfor workers=l~meter, 8-hr emissiontipermissible exposure firnit.

c Lifetime cancer risk for MEIamissions concentrations) x (0.286 [converts conmntrations to doses]) x (Slope Factor).

f Lifetime canwr risk for workers: @missions 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).

g H~md index=sum~f individud h-d quotients.

h Toti canwr fisk=sumof individud canwr risks.
Note m~milligw, m3+ubic meteq k~kilogram,

SoumtiOR LMES 1995d.
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T&le E.3.&12. RkkAssessments From Exposure to Hamrdous Chemtiah at Savannah River Site: Blend to 0.9-Percent Uranyl Nitrate
Hexahydrate and Discard as Waste

ReWlated Exposure Lmimk Factors E-lore Concentration H-rd Quotient Cmcer Wk

Boudary Worker Boundav Worker Bomdary Worker
Slope Annd lW Mete~ Annual lW Meters Armud lM Meters

PELa Factor ~lb 8 houm ~Ib,c 8 Hoursd ~Ib,e 8 HOUHf

Chemid (m~m3) (m@m3) (m@~day)-l (m@m3) (m~m3) (m@m3) (m~m3) (m@m3) (m~m3)

Carbn monoxide 1.35 55 4.12x10-5 5.57X10-2 3.05X10-5 1.01X10-3 o 0

Uranium-235 0.0105 0.25 2.5x10-8 6.37x10-lo 8.61X10-7 6.06x10-8 3.44X104 4.55X1O-1* 8.33x10-16

Uranium-238 0.0105 0.25 2.4x10-8 1.9OX1O-* 2.56x10-5 1.81x10-6 1.03X104 1.3OX1O-16 2.38x10”14

VOC (toluene) 0.4 766 4.12x10-6 5.57X10-3 1.03X10-5 7.27x104 o 0

Hdth Risk

H-d Indexg 4.26x10-5 1.13X10-3

Total Cancer Ris@ 1.35X1O-*6 2.47x10-14

a See Appendix E, Table E.3.3–1 for the OSHA-PEL, ACGIH-TLV, ~OSH-REL, and other exposure tirnit vrdues.

b MEI~aximdly exposed individud of the pubtic.

c H-d quotient for MEI=boun@ annual ernissiontireference concentration.

d H-d quotient for worke~l~meter, 8-hr emissiondpermissible exposure Hmit.

e Lifetime canmr risk for MH*rnissions mncentrations) x (0.M6 [converts eonmntrations to doses]) x (Slope Factor).
f Lifetime~mwr fisk for Workem@fissions for 8.~) x (0.286[~onvefi con~n~tions to doses])x (0.237[fiction of yew ex~s~]) x (0.571 [fmction Of fifetime WOrking]) X

(Slope Factor). . . .
g H~ index=sum of individu~ h- qUOtientS.

h Toti &mr risk=sumof individud esneerrisks.
Note m~milli~, m3-bic mete~k~kilogram.
Sourcti OR LMES 1995d.
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T&h E.3.&13. ~kksessmentsFrom ~posure to Hardous ChemtiahtiBdcock & Whox:Blendto 0.9-Percent UranylNtiateH&ydrate
and Dticard as Wwte
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R-= Exposure Lti-k Factors Etilons Concen~tions H-d Quotient hcer Risk
Boundary Worker Boundary Worker Boun@ Worker

Slope bti lW Meters -d 100Meters titi 100Meters
PELa Factor MEIb 8 hours ~b~ 8 Hoursd ~Ib# 8 Hod

~ernid (m~m~ (m#m3) (m~day)-l (m@m3) (m#m3) (m@m3) (m~m3) (m@m3) (m#m3)

=n monofide 1.35 55 1.34X10% 2.32x10-2 9.89x10-7 4.21x10A o 0
Utium-235 0.0105 0.25 2.5x10-8 2.07x10-11 3.58x10-7 1.97X1O-9 1.43X104 1.48x10-19 3.47X1O-I6
Uranium-238 0.0105 0.25 2.4x10-8 6.15x10-lo 1.07X10-5 5.86x10-8 4.27x10-5 4.22x10-*8 9.91X1O-*5
VW (toluene) 0.4 766 1.34X1O”’ 2.32x10-3 3.34X10-7 3.02x10% o 0
Hdth Wk

Hamrdhdexg 1.38x104 4.68x104
ToM beer Ns# 4.37X10-18 1.03X10-*4

a See Appendix E, Tale E.3.>1 for tie OSHA-P~, ACGIH-TLV, NOSH-~L, and other exposure timit values.

b ~=maxi~ly expod individd of the pubfic.

c Hd quotient for ~=boundary annti emissiotireferenw mnrentration.

d Hamrd quotient for worke~l~metcr, 8-hr emissiontipermissible exposure timi~

c Lifetime acer risk for MEI+missions concentrations) x (0.286 [converts mnmnmtions to doses]) x (Slope Factor).

f Lifetime eanmrrisk for workem Emissions for 8-hr) x (0.286 [anverts conmntrations to doses]) x (0.237 [fraction of year expusd]) x (0.571 [fraction of fifetime working]) x (Slope
Faaor). ~

g Ha index~um.of individud harard qUOtientS.

h Toti eanmr risk~um of individurd aur risks.

Now m~~~ m3-bic meteq k~kilo~.

Som OR L= 1995d

\ __ —._---—.— .—— ——— ———__ ——___ -——.—
.

——



—-. ---

I
I

I
‘!

, I

“1.,,,,......-...

.1

r
N

I

I
I
I
1
I
I
I
I
1
I
I
I

I
I
I

I

—.—-

.*. .’

—— __ _____
-— ———-. —-. .— —— ________ —— ———. —— ___ ——-——-——

Tdle E.3.&14. RkkAssessments From Exposure to Hawdous Chemti& at Nuckar Fuel Sewties: Bknd to 0.9-Percent Uranyl N~ate
Hexahydrate and Dkcard as Waste

Boudary Worker Bomdary Worker Bomdary Worker
Slope -d 100 Metirs tid 100 Metira bd 100 Metirs

PELa Facbr ~b 8 hours ~lb~ 8 Hoursd ~Ib,e 8 Hod
Chetid (m~m3) (m@m3) (m@#day)-l (m#m3) (m~m3) (m@m3) (m@m3) (m~m3) (m#m3)

C&on monoxide 1.35 55 1.95X1O-3 3.18x10-2 1.44X1O-3 5.77X104 o 0

Uranium-235 0.0105 0.25 2.5x10-8 3.O1X1O-8 4.91X1O-7 2.87x10-6 1.96x106 2.15x10-16 4.75X1O-16

Uranium-238 0.0105 0.25 2.4x10-8 8.97x10-7 1.46x10-5 8.54x10-5 5.85x10-5 6.16X1O-I5 1.36x10-14

VW (toluene) 0.4 766 1.95xlo~ 3.18x10-3 4.87x10A 4.15X104 o 0

Hdti Wk

Hamrd Indexg 2.O2X1O-3 6.42x10A

Toti titer Msp 6.37x10-15 1.41X1O-14

a See Appendix E, Table E.3.3-1 for the OSHA-PEL, ACGIH-TLV, NOSH-REL, and other exposure fimit values.

b MEI=maximdy exposed individud of the public,

c Hmard quotient for MEI=bound~ rumurdemissiontireference mncentration.

d Hamrd quotient for worke~l~meter, 8-hr emissiontipermissible exposure firuit

‘ Lifetime ~cer risk for MEI*missions concentrations) x (0.U6 [converts mncentrations to doses]) x (Slope Factor).
f Lifetime ~mr fisk for Workem @fis5iom for g-hr) x (0.286 [conve~ ~nmn~tio~ ~ doses]) x (0.237 [hCtiOn of year eXpOSed]) X (0.571 [fmction Oflifetime wor~ng]) x (SIOW

Factor). . .

g Hmard index=sum of individud h-d quotients.
h ToM canmr risk=sum of individud titer risks.

Note m~milli~ m3=ubic metec kekilogram.

Sourcti OR LMES 1995d.
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T&k E.3.615. Rkkksessments From Exposure to Hm&w Gemti& at Oak Rtige Resemtin: Bkti to 0.9-Percent Uranyl Meti ad
~cd as Wfrste

Re@aM Exposure Uti-k Factors Etilom Gncentrations H-Quotient &cer ~k

Boundary Worker Boundary Worker Boundary Worker
Slope Annual 100 Metem Annd 100 Meters ~ti 100 Meters

PELa Factor MEIb 8 hours ~lb& 8 Hoursd ~Ib,e 8 Hoursf
Chetid (m~m3) (m#m3) (m@@dayY1 (m~m3) (m#m3) (m@m3) (m@m3) (m#m3) (m#m3)

&bon monoxide 1.35 55 2.22X104 4.26x10-2 1.65x10A 7.74X104 o 0
Uranium-235 0.0105 0.25 2.5x10-8 9.1OX1O-*O 1.74X10-7 8.66X1O-* 6.97x10-7 6.50x10-*8 1.69x10-16
Uranium-238 0.0105 0.25 2.4x10-8 1.34X10-7 2.56x10-5 1.27x10-5 1.03X104 9.18x10-16 2.38x10-*4
VW (toluene) 0.4 766 1.85x10-5 3.55X10-3 4.63x10-5 4.63x10-6 O 0
Hdth Mk

Hamrd Indexg 2.24X104 8.82x104
ToM Cancer Ris@ 9.25X1O-16 2.40x10-*4

a SeeAppendixE,TableE,3.3-1 for the OSHA-PEL,ACGIH-TLV,MOSH-REL,and other exposurefimitvahrw.
b MEI=maximrdlyexposedindividud of the public.
c Hamrd quotientfor MEI=bourrdaryarrnudernissiontireferenceconmntration.
d Hamrdquotientfor worke~l~meter, 8-hrernissiondpermissibleexposure lirni~

c Lifetime cancer risk for MEI-missions concentrations) x (0.286 [converts conmntrations to doses]) x (Slope Factor).

f Lifetime cancer risk for worke~ @missions for 8-hr) x (0.286 [converts conwntrations to doses]) x (0.237 [fraction of yearexposcd]) x (0.571 [fraction of fifetime worting]) x (Slope
Factor).

g Hsmrd index=sum of individurd hasard quotients.
h ToM eanecr nsk=sum of individurd cancer risks.

Note m~milligmm; m3*ubic metec k~kilograrn.

Sourcti OR LM~ 1995c.

~ble deleted.]
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~le E,3,416. Risk Asessments From Exposure to H~rdous Chemicah
at Oak Ridge Reservation

1 Huard hdex Canwr Wsk

Boundary Workerc Boundary Workere
Annual 100 Meters Annual 100 Meters

Alternatives ~I%b 8 Hours ~Ia,d 8 Hours

i No Action 3.95X1W2 0.154 0 0

Blend to LEU as 4% UNH for cornrnercid reactor fuel 3.84x104 1.26x10-3 1,21x10”15 2,75x1W14

Blend to LEU as 0.9% UNH and discard as waste 3.84x104 1.26x10-3 1.21X1015 2,75x1W14

Blend to LEU as 0.9% meti and discard as waste 2.24x104 8.82x104 9.25xlW16 2.40x1W14

No Action+ Mternative

I NoAction+ 4% UNH 3.99X1O-2 0.155 1.21X1015 2.75x10-*4

I NoAction+ 0.9%UNH 3.99X102 0.155 1.21X1O-’5 2.75x10-*4

I NoAction+ 0.9%meti 3.97X1W2 0.155 9.25x10-16 2,40x1014

* ~I=maximWyexposedindividti ofthepubfic.
! b Hud index=urn of bdividurd Huard Quotients (noncancer adverse health effats) for ~1..,

c Hamrd index~um of hdividurd Hti Quotients (noncancer adve~ health effects) for Workers.

I d Ltietime cancer risk=@mhions Concentrations) x (0.286 [converts concenwtions to doses]) x (Slope Factor).

I e Lifetime cancer risk=(emissions for 8 hr) x (0.286 [convefi concentrations to doses]) x (0.237 [fraction of year exposed]) x (0.571
[fraction of Medme working]) x (Slope Factor [exposed]) x (0.571 Fraction of Metime working]) x (Slope Factor).

Note: ~=urrmyl nitrate hexahydrate.

I So-OR LM~ 1995b; OR W 1995c; ORL~S 1995& OR-S 1995i.

TableE.3.417. Riskksessments From Exposure to Hawdous Chemical at Savannah River Site

I H=ard hdex CanwrMk
,, Bomdary Workerc Boundary Workere

Annual 100Meters Annual 100Meters
MternativM ~I%b 8 Hours ~Ia,d 8 Hours

I NoAction 5.16x10-3 1.16 1031X1W7 1.94xlo~

Blend to LEU as 4% UNH for commercial reactor fuel 4.26x10-5 1.13X1O-3 lo35xlW16 2,47x1V14

Blend to LEU as 0.9% UNH and discard as waste 4.26x10-5 1.13X1O-3 l,35xl@16 2.47x1U*4
I Kext deleti]

No Action+ Alternative

I No Action+ 4% UNH 5.20xlti3 1.16 1.31X1O’ 1.94xlo~

1 NoAction+ 0.9%UNH 5.20x10-3 1.16 1.31X107 l,94xlo~
I Wext deleted.]

a MBI=maximWy exposed individud of the pubfic,
b H-d index~urn of kdividud Huard Quotients(noncanwradversehealtheffects)for ~1.
c H-d index=urn of kdividd H=ard Quotients(noncanmradverseherdtheffects)forWorkers.

I d Ltietirnecanwr risk=@mWlonsConcentrations)x (0.286[convertsconcentrationsto doses])x (SlopeFactor).
I e Ltietimecancerrisk=(emissionsfor8hr)x (0.286[conve~ concentrationstodoses])x (0.237[fractionofyearexposed])x (0.571

[fractionof Metirneworking])x (SlopeFactor[exposed])x (0.571Fraction of Metimeworking])x (SlopeFactor).
NOWUNH=uranylnitratehexahydrate.
Soum: ORLMN 1995b;ORL- 19954 SRS 1995z2 SRS 1996x1.
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TableE.3.&20. In-Tank Prec@Won Fuil@and ConsoltitedInciner&n Fmili@
Chemtiah and Regufated bvek—Continued

M-m Etilon Wte PEL
Chetid ~b~r) (m~m3)

Chromium(hexavdent)compounds 0.009 1

Cresols(m-,o-, p-) 0.0531 22

Cumene 0.0531 245

Dibutylphthdate 0.0531 5

Dichloroethylether 0.0531 90

Dimethylphthdate 0.0531 5

Dimethylsulfate 0.0531 5

Dioxane 0.0531 360

Epichlorohydrin 0.0531 19

Ethylbenzene 0.0531 435

Ethylenedibromide 0.0531 156.2

Ethylenedichloride 0.0531 411

Ethyleneglycol 0.0531 286

Ethyleneimine(aziridine) 0.0531

Ethyleneoxide 0.0531 1.83

Ethylenethiourea 0.0531

Formicacid 0.0531 9

Furfural 0.0531 20

Heptachlor 0.217 0.5

Hexachlorobenzene 0.0531
Hexachlorobutadiene 0.0531
Hexachloroethane 0.0531 10

HexachlorocyclopenWtiene 0.0531 1.3

Hydrazine 0.0531
Hydrochloricacid 4 7

Hydrogencyanide 3.81 11

Hydrogenfluoride 3.81 2.49

Lead 0.09 0.05

Undane (all isomers) 0.0531 0.5

Maleicanhydride 0.0531 1
Mercury(vapor) 0.02 0.1

MEK 0.0531
Methanol 0.0531 260
Methoxychlor 0.0531 15
Methylchloride 0.0531 210

Methylenechloride 0.0531 1765
Methylhydrazine 0.0531 0.35
Methyliodide 0.0531 28

Methylmethacrylate 0.0531 410
MBK 0.0531
Napthalene 0.0531 50
Nickeloxide 0.054
Nitrobenzene 0.0531 5
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Table E,3.&20. In-Tank Prec@Wn Fail@ and Consoltited Incinerating Facili@
Chemtiah atiRegutied hvek—Continued

Maxinmm Emission Rate PEL
Chernid Obhr) (m#m3)

Parathion 0.217 0.1
, Pentachloroni~obenmpe, , , 0.0531
Pentachlorophenol, 0.0531 0,5
Phenol ,J. 0.0531 19
Phosgene . ,, 0.0531 0.4
Phthtic anhydride > 0.0531 12
Selenium 0.0011 0.2
Sodiumhydroxide 0.05 2
Tetrachloroethylene 0.0531 ‘ 689
Toluene 0.0531 766
Toxaphene 0.217 0.5
Trichloroethylene~CE) 0,0531 546
Mnyl chloride 0.0531
Vlnytidinectioride 0.0531

*~ese ratesare themaximumpotentialetissions andwotid be in compliancewiththe moststringentapplicablestandards(for
example,SCDH~ Standards).

Note me ConsoHdatedhcinerationFacitityincineratesa widerangeofcombustiblehamrdousmixedandlow-levelwastessothat
thechemicalsincludedin thistablewouldkome irmmuous.me h-~ PrecipitationFacitityis partof the pre-treatment
to removemeti/meM saltsfrommaterialspotentitiy releasd fromthe DefenseWasteProcessingFacifity,Whenthese
facilitiesareintegratd intothe DefenseWasteRecessingFaciti~, h~dous chemicalreleasesareexpwtd to be reduced
by seved ordersof magnitude.

NOWlkpoun~ khow, m~mi~~ m3=cubicmeter.
Source SRDOE 1995b;SRPOE 1996a,

I

I

I

E48

—-. .. ____ ——._ ., .,. — -—. .. . . c>.,,. :., . .. . .. ‘-’. ,
‘ ,.’. -.. ,



Eo4 HEALTH EmCTS STUD~S:
EP~EMOLOGY

Various epidemiologic studies have been conducted
at some of the sites evaluated in this EIS due to
concern regarding potential adverse health effects
associated with the manufacture and testing of
nuclear weapons. With a few exceptions, most
epidemiological studies of the populations living
near the site have been descriptive in nature and are
what epidemiologists refer to as “ecologic” or
“correlational’ studies. Occupational epidemiologic
studies (that is, studies of works) have been mostiy
andyticd, The various epidemiologic studies, rdong
with their assumptions and firnitation are described in
Section E.4.2 through E.4.5. These studies focus on
the workforce and residents of communities
surrounding DOE and commercial sites. The
epidemiology articles related to the disposition of
surplus HEU include studies conducted at ORR,
SRS, B&W, and NFS and in communities
surrounding these sites. Currently, the only action
being taken with surplus HEU is interim storage,
which takes place only at the Y-12 Plant at Oak
Ridge, Tennessee. A number of options are under
consideration, which may affect activities at the Y-
12 facitity and the SRS. ~o other locations that are
not DOE facilities, but may be affected, are B&W
and NFS,

E,4,1 SmY D~IGNS

Adverse health effects associated with ionizing
radiation exposure were first identified about 60
years ago. Studies published in the 1930s first
documented cancer among painters who used radium
to paint watch dids from 1910 to 1920. Radiation
therapy for disease has been used since the 1930s,
and studies have shown that the risk of cancer is
related to the amounts of radiation received. Nuclear
weapons research and manufacture, and consequent
exposure to radiation, began in the late 1930s.
Exposure to radionuclides has changed over time,
with higher levels occurring in the early days of
research and production. Due to concern regarding
potential adverse health effects, numerous
epidemiologic studies have been conducted among
workers who manufactured and tested nuclear
weapons. More recently, concerns about offsite
radiologic contaminants have resulted in health
studies among communities that surround DOE

facfities. The following section gives an overview of
epidemiology followed by a review of epidemiologic
studies for sites evaluated in this EIS.

Epidemiology is the study of the distribution and
determinants of disease in human populations. The
distribution of disease is considered in relation to
time, place, and person. Relevant population
characteristics should include the age, race, and sex
distribution of a population, as well as other
characteristics related to health, such as social
characteristics (for example, income and education),
occupation, susceptibility to disease, and exposure to
specific agents. Determinants of disease include the
causes of disease, as well as factors that influence the
risk of disease.

E.4.1.1 Ecologic Studiw

&ologic studies compare the frequency of a disease
in groups of people in conjunction with simple
descriptive studies of geographical information in an
attempt to determine how health events among
populations vary with levels of exposure. These
groups may be identified as the residents of a
neighborhood, a city, or a coun~ where demographic
information and disease or mortality data are
avtiable. Exposure to specific agents maybe defined
in terms of residential location or proximity to a
particular area, such as distance from a waste
disposrd site. h example of an ecologic study would
bean examination of the rate of heart disease among
community residents in relation to the quality of their
drinking water.

The major disadvantage of ecologic studies is that the
measure of exposure is based on the average level of
exposure in the community, when what is needed is
each individud’s exposure. fiologic studies do not
take into account other factors, such as age and race,
that may dso be related to disease. These types of
studies may lead to incorrect conclusions, known as
“ecologic fallacies.” For the above example, it
would be incorrect to assume that the level of water
hardness influences the risk of getting heart disease.
Despite the obvious problems with ecologic studies,
they can be a useful first step in identifying possible
associations between risk of disease and
environment exposures. However, because of their
potential for bias ecologic studies should never be
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considered as more than an initial step in an
investigation of the cause of a disease.

E.4.1.2 Cohort Studies

The cohort study design is a type of epidemiologic
study frequently used to examine occupational
exposures within a defined workforce. A cohoti.study
requires a defied population that can be classified as
being exposed or not exposed to an agent of interes~
such as radiation or chemicals that influence the
probability of occurrence of a given disease.
Characterization of the exposure maybe qurditative
(for example, high, low, or no exposure) or very
quantitative (for example, radiation measured in rem,
chemicals in parts per million). Surrogates for
~xposure,such asjob titles, are frequently used in the
absence of quantitative exposure data.

,,

Individuals included in the study population are
tracked for a period of time and fatities recordd. h
general, overall fatality rates and cause-specific
fatrdity rates have been determined for workers at the
EIS sites. Fatality rates for the exposed worker
population are compared with fatality rates for
workers who did not have the exposure (internal
comparison), or are compared witiexpected fatiity
rates based on the U.S. population or State fatality
rates (extemd comparison). E the fatiityrates differ
from what is expmted, an association is said to exist
between the disease and exposure. k cohorts where
the exposure has not been characterized, excess
mortrdity can be identified. However, these fatilties
cannot be attributed to a specific exposure, and
additional studies may be warranted. More recent
studies have looked at other disease endpoints, such
w overrdland cause-specific cancer incidence (newly
iiagnosed) rates,

Most cohort studies at the EIS sites have been
historical cohort studies (that is, the exposure
]ccurred sometime in the distant past). These studies
rely on past raords to document exposure. This type
of study can be problematic if exposure records are
incomplete or were destroyed. Cohort studies require
extremely large populations that have been followed
for 20 to 30 years. They are generally difficult to
conduct and are very expensive. These studies are not
well suited to studying diseases that are rare. Cohort
studies do, however, provide a direct estimate of the
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risk of fatality from a specific disease, and allow an
investigator to look at many disease endpoints.

E.4.1.3 Case-Control Studies

The case-control study design starts with the
identification of persons with the disease of interest
(case) ad a suitable comparison (control) population
of persons without the disease. Controls must be
persons who are at risk for the disease and are
representative of the population that generated the
sases. The selection of an appropriate control group
is often quite problematic. Cases and controls are
Lhencompared with respect to the proportion of
individuals exposed to the agent of interest. Case-
:ontrol studies require fewer persons than cohort
;tudies, and, therefore, are usually less costly and less
ime consuming, but are limited to the study of one
disease (or cause of fatality). This type of study is
well suited for the study of rare diseases and is
genertiy used to examine the relationship between a
specific disease and exposure.

E.4.1.4 Definitions

Unfamiliar terms frequently used in epidemiologic
studies, including those used in this document, are
definedbelow.

Age, gender, and cigarette smoking are the principrd
determinants of mortality. Standardization is a
~tatisticd method used to control for the effects of
~ge, gender, or other characteristics so that fatality
:ates may be compared among different population
youps. There are two ways to standardize rates: the
ndirect method and the direct method. h Eenerd, the
ndirect method of standardization is mos~fiquently u

Indirect standardization: The disease
rates in the reference (comparison)
population are multiplied by the number
of individurds in the same age and gender
groups in the study population to obtain
the expected rate of disease for the study
population. ‘

Direct standardization: The disease rates
in the study population are multiplied by
the number of individuals in the same age
and gender groups in the reference

,C — —-z _ ——. ———... —
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(comptison) population. ~Is gives the
expected rates of disease for the reference
population if these rates had prevailed in
that group.

Standardized mofity ratio (SMR): The SMR is
the ratio of the number of fatiities observed in the
study population to the number of =pected fatrdities.
The expected number of fatalities is based on a
reference (or comparison population). Fatity rates
Forthe U.S. (or State) population are most fiquentiy
used as the comparison to obtain expected rates. An
SMR of 1 indicates a similar risk of disease in the
study population compared with the reference
population. An SMR greater than 1 indicates excess
tisk of disease in the study population compared with
tie reference group, and an SMR less than 1 indicates
a deficit of disease.

Relative risk The ratio of the risk of disease among
the exposed population to the risk of disease in the
unexposed population. Relative risks are estimated
from cohort studies.

Odds ratio: The ratio of the odds of disease if
~xposed to the odds of disease if not exposed. Under
:ertain conditions, the odds ratio approximates the
relative risk. Odds ratios are estimated from case-
:ontrol studies.

~,

E.4.2 OAK ~GE -ERVAnON, OAK
~GE, TN

E.4.2.1 Surrounding Communitiw

The population-based National Cancer Institute
mortatity survey for selected nuclear facilities ~
Publication No. 90-874, July 1990; JAMA
1991a: 1403-1408) examined the cancer mortality
within a 50-mile radius around several nuclear
facilities, including Anderson and Roane counties.
Yo excess cancer mortality was observed in the
?opulation living in the exposed counties when
>ompared to the U.S. white male population, nor
when compared to the population of the control
;ounties (Blount, Bradley, Coffee, Jefferson,
Hamblen, TN, and Henderson, NC), nor when time
kends were assessed. ‘

Tennessee Medical Management, Inc., used data
from the Tennessee Cancer Reporting System to
compare mortality and incidence data for counties

near Oak Wdge, Tennessee to the U.S. population for
the 3-year period 1988 to 1990 (TMM 1993a). For
Oak Ridge, total fatalities from all causes was
significantly lower than expected. For Anderson
County, the observed number of fatalities from
uterine cancer and from cancer of respiratory and
intrathoracic organs ~was statistically greater than’
expected, and’the number of fatalities from brain
cancer, breast cancer, and the “all other sites”
category were lower than expected for Anderson
County. For Roane County, the number of fatiities
from cancer of the respiratory and intrathoracic
organs was statistically greater than expected; the
number of fatalities from cancer of the digestive
organs and the peritoneum, from uterine cancer and .
from tip, ord cavity, and pharynx cancer was lower
than exp~ted.

Tennessee Medical Management, Inc., examined
new (incident) cancer cases and identified the
following statistically significant: For Anderson
County, the observed numbers of cases of cancer of
the prostate, lung, and bronchus were greater than
expected.’ Leukemia, stomach and small intestine ‘
cancers, and cancers of the colon and intestinal tract
were lower than expected. For Roane County, the
number of cases of cmcer of the lung and bronchus
was greater than expected. Non-Hodgkins
lymphom% female breast cancer, esophageal cancer,
cancer of the pancreas, and cancer in dl sites were
lower than expected. The only consistent excess
reported for both cancer mortality and cancer
incidence was for cancer of respiratory and
intrathoracic organs.

Because of a concern for possible contamination of
the population by mercury, the Tennessee
Department of Environment and Conservation
Previously the Tennessee Department of Health and
Environment) conducted a pilot study in 1984 (TN
DHE 1984a). The study showed no difference in
tie or hair mercury exposures (residence or activity
in contaminated of fish caught in the contaminated
areas) compared to those with little potential
exposure. Mercury levels in some soils measured as
high as 2,000 parts per miflion @pm). Analysis of a
few soil samples showed that most of the mercury in
the soil, however, was inorganic, thereby lowering
the probability of bioaccumulation and health effects.
Examination of the long-term effects of exposure to
mercury and other chernicrds continues.
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E,4,2.2 ~ State Health Agreement Program

Under the State Heakh Agreement program managed
by the DOE’s Office of Epidemiologic Studies, a
grant was awarded to the Tennessee Department of
Environment and Conversation (previously the
Tennessee Department of Heakh and Environment).
The purpose of the grant was to determine the extent ~
of exposure to contaminants among workers and
residents of the surrounding community as a result of
ORR operations, and to assess the current status of
health outcomes and determine their potential
association with these exposures.

A dose reconstruction feasibility study began in
1992, with the contract awarded by the State of
Tennessee to ChemRisk. After performing an
extensive review of Oak Ridge documents ChemRisk
concluded that sufficient information exists to
reconstruct past releases and offsite doses caused by
radioactive and hazardous materials. They also
concluded that doses from mercury, polychlorinated
biphenyl @CBs), radioactive iodine, and radioactive
cesium may have been great enough to cause harmful
heakh effects in the offsite population. Based on this
information, a full dose reconstruction study was
initiated in August 1994.

Other activities supported under the grant include
development of a birth defects registry; a quality
improvement program for the Tennessee cancer
registry; a review and evaluation of the DOE
~ccupational medical program; and the
implementation of a community participatiotipublic
information program,

rechnicd support to the State health department is
?rovided by a 12 member Oak Ridge Health
4greement Steering Panel. The Health Advisory
?anel provides direction and oversight to those
working on heakh studies, ensures public input, and
nforms the public of activities related to the heakh

studies. A representative of the Centers for Disease
Control and Prevention’s National Center for
Environmental Health is a member of the advisory
panel. A representative from DOE serves as an ex-
~ficio member.

E.4,2.3 Workers

Between 1943 and 1985, there were 118,588 male
and female individuals of rdl races who were ever
employed in any of the Oak Ridge facilities. These
included Oak Ridge National Laboratory (ORNL)
for nuclear research (also crdled the X-10 Facility),
Y-12 under management of the Tennessee-Eastman
Corporation (1943 to 1947) which produced enriched
uranium by the electromagnetic separation process,
Y-12 under management of Union Carbide (1948 to
1984) which fabricated and certified nuclear
weapons parts, and K-25 (Oak Ridge Gaseous
Diffusion Plant) which produced enriched uranium
through the gaseous process, Analyses at the Oak
Ridge facilities have been carried out mostly for
white males, and for specific cohorts taking into
consideration time-related exposure risks,

Oak Ridge National Laboratory, The mortality
?xperience of 8,375 white males employed at least a
month between 1943 and 1972 at ORNL was
:ompared with the U.S. white mde population using
3MR analyses in a 1985 paper by Checkoway, et d,
[B~ 1985~525-533). rncreases in fatalities from
leukemia (SMR=l .49, 16 observed, 95 percent
:onfidence intervrd [Cm for range 0,31-4.38), cancer
>f the prostate (SMR=l .16, 14 observed, 11,9
>xpected), and Hodgkin’s disease (SMR=l ,10, 5
)bserved, 3,7 expected) were observed, although
lone were statistically significant. Dose response
mrdyses were performed for all causes of fatalities
>ombined, all cancers combined, leukemia, and
?rostate cancer comparing exposed worker fatality
.ates with non-exposed worker fatality rates.
>osimetry data were available for the entire period of
he study with the totrd population external radiation
iose measuring 13,500 person-rem, No dose
‘esponsegradients were observed. Fatrdity rates were
:rdculatedfor 11 different job categories by length of
ime in each job in an attempt to determine whether
;pecific work environments were related to cancer
md leukemia, Leukemia mortality was observed to
be related to length of employment in engineering
md maintenance jobs.

Followup of this cohort was expanded through 1984
in an updated study by Wing et al. (JAMA
1991a 1397-1402). Again, fatrdity rates in the worker
population were compared with those in the U,S,
population. Non-statistically significant increases
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were noted for cancers of the pancreas (SMR=l.09,
25 observed, 95 percent CI for range 0.71-1.61),
prostate (SMR=l.05, 26 observed, 95 percent CI for
range 0.68-1.53), brain (SMR=l.04, 15 obsemed, 95
percent CI for range 0.58-1.72), and lymphosmcom
andor reticulosarcoma (SMR=l.05, 9 obsemed, 95
percent CI for range 0.48-1.99). There was a
significant increase in fatalities from leukemia
[SMR=l.63, 28 observed, 95 percent CI for range
1.08-2.35). The total population external radiation
dosewas 14,400 person-rem. Dose response analyses
performed for dl causes except cancer, lung cmcer,
and leukemia did not demonstrate a relationship
between level of extemrd radiation and increased risk
of fatality from these outcomes. There was a
significant dose response relationship (4.94 percent
per rem) between cancer fatalities and level of
extemd radiation dose using models with a 20-year
lag. A subgroup of workers who were monitored for
intemd contamination had non-statisticdy elevated
SMRS for cancer of the prostate (SMR=l.12,
10 observd, 95 percent CI for range 0.53-2.05) and
lymphosarcoma andor reticulosarcoma (SMR=l.65,
6 observed, 95 percent CI for range 0.60-3.59). The
workers monitored for intemd contamination had a
statistically significant elevated SMR for leukemia
(SMR=2.23 16 observed, 95 percent CI for range
1.27-3.62).

A second publication on the above data set examined
the effect of controlling for a number of possible
selection and confounding factors on the risk
coefficient for all cancer dose responses
(AJM 1993a265-279). Models were adjusted for
the following variables with little change in the
previously reported risk coefficien~: employment
during the World War ~ era shoti-term employment
iob category, and exposure to beryllium, lead, and
mercury. The authors concluded that the previously
calculated dose response estimate was fairly stable
when adjustments were made for a wide range of
potential confounders that were not explored in the
earlier study.

Y-12 Plant. The Y–12 Plant is a nuclear weapons
materials fabrication plant where the radiologic
exposure of greatest concern is internal exposure
from the inhalation of uranium compounds. The
rennessee Eastman Corporation managed the plant
~rom1943 to 1947. Polednak and Frome reported a
followup through 1974 of all 18,869 white male

workers employed at Y-12 from 1943 to 1947 (JOM
1981a: 169-178). The workers included those
exposed to internal (alpha) and external (beta)
radiation through the inhalation of uranium dusts,
electrical workers who performed maintenmce in the
exposed areas, and other non-exposed workers.
rndividud measures of exposure were not available
for any members of Wls cohort, so exposure levels
were inferred horn plant areas of work and jobs. Mgh
average air levels of uranium dust were documented
in departments employing chemical workers.
Elevated SMRS were observed for mental,
psychoneurotic, personality disorders (SMR=l .36,
33 observed, 24.2 expected), emphysema
(SMR=l.16, 100 observed, 85.89 expected), diseases
of the bones ad organs of movement (SMR=l.22, 11
observed, 8.49 expected), lung cancer (SMR=l .09,
324 observed, 296.47 expected), and extemd causes
of fatality (SMR=l.09, 623 observed, 571.77
expectd). The lung cancer SMR was greater among
workers employed for 1 year or more compared with
workers employed less than 1 year and was more
pronounced in workers hired at the age of 45 or older
(SMR=l.51; 95 percent CI for range 1.01-2.31). Of
the workers employed after the age of 44, the SMR
for lung cancer was greatest for electrical workers
(S~=l.55, 7 observed, Freeman-~key deviation
D] is 1.11), dphachetis~ workers (SMR=3.02, 7
observed, D is 2.27) and beta process workers
(SMR=l.51, 11 observed, D is 1.30).

During the early operation of the Y-12 Plant, from
1942 to 1947, a group of mde workers was exposed
to phosgene gas on a chronic basis @=694), and a ~
smaller group of males received acute exposures
(N=106) along with a group of females (N=91)
@R 1980a357-367; ~ 1985a137-147). A control
group of 9,280 workers who dso worked at Y-12
during the same er% but who did not have phosgene
exposure, was also described. All groups were
foflowed through the end of 1978. The SMRS for the
chronically exposed group and the control group
were stiar for dl causes examined. There was no
evidence of increased mortality from respiratory
diseases in this group, and the SMR for lung cancer,
whfle elevated, was similar to the lung cancer SMR
for workers in the rest of the plant. Among those with
acute exposures, the SMR for respirato~ diseases
was elevated (SMR=2.66, 5 observed, confidence
factor not provided), and this elevation may be
related to residual lung damage from the acute
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phosgene exposure. It was difficult to trace the viti
status of the 91 women; therefore, description of
these highly-exposed workers was limited to listing
the frequency of their initial symptoms after
exposure. As expected, nause~ votiting, and cough
were the most frequently reported symptoms.
Unexpectedly, the women experienced a lower
frequency of pneumonitis than their male
counterpm.

The portion of the Y–12 cohort employed between
1947 and 1974 was described in a study by
Checkoway et al. (AJE 1988a:255-366). This study
included 6,781 white mde workers first employed at
Y-12 between 1947 and 1974 who were employed
Forat least 30 days. Mortrdity data were co~ected for
the cohort through the end of 1979 and were used to
perform SMR and cause-specific dose-response
mrdyses, Non-statisticrdly significant increases were
)bserved for rdl cancers (SMR=l .01, 196 observed,
)5 percent CI for range 0.88-1.17), diseases of the
)Iood-forming organs (SMR=l .48, 3 observed,
95 percent CI for range 0.31-4.38), kidney cancer
(SMR=l ,22, 6 observed, 95 percent CI for range
0.45-2.66), brain cancer (SMR=l.80, 14 observed,
95 percent CI for range 0.98-3.03), and other
lymphatic cancers (SMR=l .86, 9 observed,
95 percent CI for range 0.85-3.53). A statistically
significant increase in fatalities from lung cancer
(SMR=l.36, 89 observed; 95 percent CI for range
1,09-1.67) was observed compared with the U.S.
lung cancer rates, but not with Tennessee lung cancer
rates (SMR=l.18, 95 percent CI for range 0.95-1.45).
Dose-response analyses for lung cancer and internal
alpha radiation dose and extemrd gamma radiation
iose did not reverda positive relationship for a O-year
jr 10-year lag. Examination of lung cancer rates
distributed across both internal and external dose
:ategories suggested a dose-response with external
.adiation dose among individurds who had 5 rem or
nore of intemrd dose. Brain cancer was not related to
he level of intemrd or extemrd radiation dose.

rhe Y-12 cohort studied by Checkoway was updated
hrough the end of 1990 by Loomis and Wolf and
ncluded African-American and white female
Yorkers(AJ~ 1996a 131-141). The dose-response
ndyses were not included in the update; therefore,
~nlySMR analyses are reported here. For rdlworkers
sxamined as a group, non-statistically significant
?Ievations were observed for cancer of the pancreas

(SMR=l.36, 34 observed, 95 percent CI for range
0.94-1.90), skin cancer (SMR=l .07, 11 observed,
95 percent CI for range 0.59-1.92), breast cancer
(females only, SMR=l.21, 11 observed, 95 percent
CI for range 0.60-2.17), prostate cancer (SMR=1,31,
36 observed, 95 percent CI for range 0.91-1.81),
kidney cancer (SMR=l.30, 16 observed, 95 percent
CI for range 0.74-2.11), brain cancer (SMR=l.29, 20
observed, 95 percent CI for range 0.79-2.00), cancers
of other lymphatic tissues (SMR=l .32, 22 observed,
95 percent CI for range 0.82-1.99), and diseases of
the blood-forming organs (SMR=l .23, 6 observed,
95 percent CI for range 0.45-2.68). The SMR for lung
cancer was statistically significant (SMR=l ,17, 202
observed; 95 percent CI for range 1.01-1.34),
particularly in the white male segment of the
population (SMR=l.20, 194 observed 95 percent CI
for range 1.04-1.38). Examination of the lung cancer
mortality by year of hire, latency, duration of
employment, and crdendar year at risk indicated the
excess was confined to those who were first hired
before 1954 (SMR=l .27, 161 observed, confidence
factor not provided), and was greatest in persons
employed 5 to 20 years with 10 to 30 years of
followup. Elevated lung cancer fatalities were first
evident between 1955 and 1964 and continued to
increase from 1975 to 1979, followed by a decrease
in lung cancer fatrdity rates,

Between 1953 and 1963 the Y-12 Plant used
mercury in a process to produce large quantities of
enriched lithium. Cragle et al. studied all workers
employed at Y–12 at least 5 months between
January 1, 1953, and April 30, 1958 (N=5663)
(JOM 1984a:817-821). This group was categorized
into workers exposed to mercury and workers not
exposed to mercury based on results of urinalysis
data supplied by the plant, Vltd status followup was
complete through the end of 1978, and SMRS were
calculated. Compared with non-exposed workers,
fiere were no differences in the mortality patterns for
(1) mercury exposed workers as a whole, (2) workers
with the highest mercury exposures, and (3) workers
employed more than a year in a mercury process. The
authors of this study acknowledge that mortality is
not the optimal endpoint to assess health effects
related to mercury exposure.

The mercury workers were involved in a clinical
study by Albers et al. who examined 502 Y-12
workers, 247 of whom worked in the mercury
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process 20 to 35 years prior to the examination (AN
1988a:651-659) . Correlations between declining
neurological function and increasing exposure were
identified. An exposure assessment was determined
for each mercury worker during the time of
employment in the mercury process. Study subjects
who had at least one urinalysis equal to or greater
than 0.6 mg/1of mercury showed decreased strength,
coordination, and sensation along with increased
tremor, and prevalence cf Babinski and snout
reflexes when compared with the 255 unexposed
workers. Clinical polyneuropathy was associated
with the level of the highest exposure, but not with
the duration of exposure.

K-25 Site. The K–25 Site enriched uranium
beginning in 1945 using a gaseous diffusion process.
There was potential exposure to uranium dust,
oxidized uranium compounds, uranium hextiuoride,
and a number of chemical compounds used in the
process. h later years of operation, the gas centrifuge
process was used to enrich urmium. No anrdyses of
fatality rates for this population have been publishem
however, health effects have been studied.

Powdered nickel was used at K–25 in the production
of the barrier material used to separate and enrich
uranium. Workers who fabricated the barrier material
were exposed to nickel powder through inhalation.
Cragle et rd. (WC 1984X57-63 updated an earfier
study by Godbold et d. (JOM 1979a799-806) of 814
workers who were employed in the manufacture of
barrier material between 1948 and 1953. A
comparison group of whhe males employed at K–25
sometime between 1948 and 1953 (N=7552) was
also selected. The SMRS in the barrier group were
similar to those in the non-barrier worker group for
most noncancer outcomes. The nickel workers were
noted to have a higher rate of fatihy from cancers of
the buccal cavity and pharynx (SMR=2.92,
3 observed, 95 percent CI for range 0.59-8.54) than
the non-nickel workers (SMR=O.23, 3 observed,
95 percent CI for range 0.05-0.67). When the directly
standardized rates were compared, the rate of buccd
cavity and pharynx cancer in the nickel workers was
approximately 19 times higher than the rate in the
non-nickel workers. The authors of this study
acknowledged that the number of cases is quite small
and recommended additionrd followup to determine
if this trend continued. There were no nasal sinus
cancers observed in the worker population exposed

to metiic nickel, in contrast to the results of studies
of workers in nickel refineries, where the rates of
sinus cancer related to nickel compounds are quite
high.

K-25 workers employed in the gas centrifuge
process were the focus of an interview study by
Cragle et d. (AOEH 1992a826-834). The study was
conducted in order to determine the incidence rate for
cancer and illness symptoms among workers
exposed to epoxy resin and solvents prevrdent in the
process. A toti of 263 workers determined to have
worked longest and closest to the process were
compared with 271 employees employed at the plant
during the same time, but who did not work in the
centrifuge process. The centrifuge workers and the
non-centrifuge workers had similar overall cancer
incidence rates. However, the centrifuge workers
reported five incident bladder cancers versus none
reported by the non-centrifuge group. The centrifuge
workers also reported significantly more rashes,
dizziness, and numb or tingling limbs during
employment, which are symptoms associated with
high solvent exposure. One of the epoxy resins used
in the early years of the process was a potential
bladder carcinogen, but none of the workers with
bladder cancer had jobs that required routine, hands-
on work with that material. A specific causative agent
for the increase in bladder cancer was not identified.

Combined Oak Ridge Reservation Facilities.
Frome et d. reported on the motity experience of
World War II workers employed at three ORR
facilities between 1943 and 1947 (RR 1990a138-
152). Poisson regression analyses were used to
control for potential confounders such as facifity of
employment, socioeconomic status, period of
fo~owup, and birth year. The cohort included white
males employed at any Oak Ridge facflity at least 30
days between the start of the operation and 1947 and
were never employed at an Oak Ridge facility after
1947 (N=28,008). Elevated mortality was
statistically significant for all causes (SMR=l. 11,
11,671 observed, 10,537 expected), tuberculosis
(SMR=l.37, 108 observed, 78 expected), mental,
psychoneurotic, and personality disorders
(SMR=l.60, 81 observed, 50 expected),
cerebrovascular disease (SMR=l .11, 833 observed,
753 expected), diseases of the respiratory system
(SMR=l .25, 792 observed, 634 expected),
emphysema (SMR=l.24, 209 observed, 168
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expected), dl accidents (SMR=l ,28, 694 observed,
542 expected), and motor vehicle accidents
(SMR=1,44, 339 observed, 235 expected). The only
elevated site-specific cancer that was statistically
significant was lung cancer (SMR=l .27, 850
observed, 667 expected). A surrogate for radiation
exposure based on a worker’sjob and department was
used to indicate the probability of exposure. This
surrogate for actual radiation exposure was not
associated with increased rates of cancer.

Carpenter investigated earlier reports of an
association between brain cancer and employment at
Y-12 by conducting a case-control study of workers
employed between 1943 and 1977 at ON or Y–12
(JOM 1987a:601-604). Cases consisted of 72 white
mrdes and 17 white females with brain cancer. Four
:ontrols were selwted for each case matched on age,
sex, cohort, year of birth, and year of hire, Analyses
with respect to internal and external radiation
exposures indicated no association with brain cancer,
Two companion papers were dso pubfished from this
case-control study, one examined relationships
between brain cancer and chernicd exposures (~
1988a:351-362), and the other examined
nonoccupational risk factors (AJPH 1987a: 1180-
1182), No statistically significant association
between the use of 26 chemicrds evaluated and the
risk of brain cancer was observed. The chemicals
evaluated included those encountered in welding
fumes, beryllium, mercury, 4,4-methylene bis 2-
chloroaniline or MOCA, cutting oils, thorium,
methylene chloride, and other solvents. Excess brain
cancer was observed, however, among individurds
smployed for more than 20 years (odds ratio=7.0, 9
sases; 95 percent CI 1.2-41.1). Analysis of 82 cases
with complete medical records revealed an
~ssociation with a previous diagnosis of epilepsy
:odds ratio=5.7, 4 cases; 95 percent CI 1.0-32.1)
:ecorded for pre-employment and health status
:Ollowup.

Causes of fatality among white male welders
(N=1,059) employed between 1943 and 1973 at the
Y-12 Plant, the K–25 Site, and 0~ were studied
by Polednak (AEH 1981a:235-242). Based on
fatalities reported through 1974, motiity from rdl
causes for welders was slightly lower than that
expected based on fatii~ rates for U.S. white males
(SMR=O.87,173 observed, 199 expected, 95 percent
confidence for range 0.75-1 .01). Non-statistically

significant decreases in mortrdity were dso observed
for all cancers (SMR=O.88, 32 observed, 36,57
expected, 95 percent confidence for range 0,60-1.23),
especirdly digestive cancer (SMR=O.49, 5 observed,
10.3 expected, 95 percent confidence for range 0,16-
1.14); diseases of the circulatory system (SMR=O.74,
72 observed, 97.51 expected, 95 percent confidence
for range 0.58-0.94); diseases of the digestive system
(SMR=O.76, 9 observed, 11.86 expected, 95 percent
confidence for range 0.35- 1.44); and accidents
(SMR=O.89,16 observed, 17.86 expeoted, 95 percent
confidence for range 0.51-1 .44). Non-statistically
significant increases were noted for lung cancer
(SMR=l.50, 17 observed, 11.37 expected, 95 percent ‘
confidence for range 0.87-2.40); diseases of the
respiratory system (SMR=l .33, 13 observed, 9.77
?xpected,95 percent confidence for range 0,71-2.27),
:specitiy emphysema (SMR=2,21, 6 observed, 2,71
expected, 95 percent confidence for range 0,81-4.82);
and suicide (SMR=l.64, 10 observed, 6.09 expected,
95 percent confidence for range 0.79-3,02). A sub-
group of welders N=536) exposed to nickel oxides
(possible respiratory carcinogens) at K-25 were
compared with welders at the other two facilities
(N=523). The risk of lung cancer and other
respiratory diseases did not differ between the two
groups.

Combined Nuclear Sites. Workers at ORR have
been included in several studies that have examined
occupational risks across the nuclear complex, both
in the United States and internationally. These
sombined studies have been undertaken in an attempt
[o increase the statisticrd power of the studies to
ietect the effects of low-level chronic radiation
>xposure.

Y-12 workers were included in a lung cancer case-
:ontrol study of workers from the Fernald Feed
Uaterials and Production Center cohort and the
Wdlinckrodt Chemicrd Works cohort. Dupree et rd.
~onducted a nested case-control study of lung cancer
~=787) to investigate the relationship between lung
cancer and uranium dust exposure
@epidemiology1995a370-375). Eligible cases were
smployd at least 183 days in any of the facilities and
died before January 1, 1983, with lung cancer listed
anywhere on the death certificate. Inclusion of
fatalities through 1982 allowed over 30 years of
~bsemation at each facility. One control was matched
[o each case on facility, race, gender, and birth and
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hire dates within 3 years. Data collected on ti study
members included smoking history, first pay code (a
sutiogate for socioeconomic status), complete work
histories, and occupational radiation monitoring
records, Annual radiation lung dose from deposited
uranium was estimated for each study member.
Annual external whole body doses from gamma
radiation were determined for workers who had
personal monitoring data available, Potential
confounders considered in the analysis were smoking
(ever/never used tobacco) and pay code (monthly/
non-monthly), With a 10-year lag, cumulative lung
doses ranged from 1 to 137 rad for cases and from O
to 80 rad for controls. The odds ratios for lung cancer
mortality for seven cumulative internal dose groups
did not demonstrate increasing risk with increasing
dose. An odds ratio of 2.0 was estimated for those
exposed to 25 rad or more, but the 95 percent
confidence interval of -.20 to 20 showed great
uncertainty in the estimate. There was a suggestion of
an exposure effect for workers hired at age 45 years
or older.

A combined site mortality study included workers
from ORNL, the Hanford Site, and the Rocky Hafi
Plant (RR 1993m408-421). Ear~er analyses of these
cohorts indicated that risk estimates calculated
through extrapolation from high-dose data to
low-dose data did not seriously underestimate risks
of exposure to low-doie radiation (~ 1990a:917-
927; RR 1989ti19-35). The updated anrdyses were
performed in order to determine whether the
extrapolated risks represented an overestimation of
the true risk at low doses. The study population
consisted of white males employed at one of the three
facilities for at least 6 months and monitored for
external radiation. The Hanford population also
included females and nonwhite workers, The total
population dose was 123,700 person-rem, Analyses
included trend tests for site-specific cancer fatalities
and several broad noncancer categories, Statistically
significant trends were noted for cancer of the
esophagus, cancer of the larynx, and Hodgkin’s
disease, These cancers were not related to radiation
exposure levels in previously published studies.
Excess relative risk models were calculated for the
combined DOE populations and for each DOE site
separately. Without exception, all risk estimates
included the possibility of zero risk (that is, the
confidence interval for the risk coefficient went from
below zero to above zero). There was evidence of an

increase in the excess relative risk for cancer with
increasing age in the Hanford and ORNL .
populations; both populations showed significant
correlations of dl cancer with radiation dose among
those 75 years and older. ~ ‘

An international effort to pool dab from populations I
exposed to external radiation included the ORNL
population, in addition to other radiation worker
populations in the United States, Canada, and Britain
@ 1995a:l17-132). The cohort comprised 95,673
workers (85.4 percent men) employed 6 months or
longer, and the population dose was 384,320 person-
rem. There was no evidence of an association
between radiation dose and mort~ty from dl causes
or from dl cancers. There was a significant dose-
response relationship with leukemia, excluding
chronic lymphocytic leukemia (excess relative
risk=2.18 per SV 90 percent CI for range 0.1-5.7)
and multiple myeloma (excess relative risk not
computed; 44 observed). The study results do not
suggest that current radiation risk estimates for
cancer at low levels of exposure are appreciably in
enor.

E.4,2.4 Memorandum of Understan~ng

The Department of Energy entered into a
Memorandum of Understanding with the
Department of Health and Human Services to
conduct health studies at DOE sites. The NOSH is
responsible for the conduct and management of
worker studies.

The following studies at ORR are managed by
NOSH with funding from DOE: a study of multiple
myeloma among workers at the K-25 Site at Oak
Ridge (expected completion date 1996); a multisite
study to assess the potential association between
paternal exposure to ionizing radiation and the risk of
leukemia in offspring of exposed male workers; a
study of necrologic health outcomes in workers
exposed to high levels of mercury between 1953 and
1963; studies of mortality among Oak Ridge
workers; a mdtisite study of mortality among femrde
nuclear workers; a multisite exposure assessment of
hazardous waste/cleanup workers; a chronic
beryllium disease study; and a multisite study of heat
stress and performance among cqenters.

E57



Disposition of Surplus Highly
Enriched UraniumFinal EIS

E.4,3 SAVANN~ WER Sm, -N, SC

The SRS, established in 1953 in Aiken, South
Carolina, produces plutonium, tritium, and other
nuclear materirds. There are reports that dlions of
curies of tritium have been released over the years
both in plant exhaust plumes and in surface and
groundwater streams @D 1982a135-152).

E.4.3.1 Surrounding CommutitiW

[n 1984, Sauer and Associates examined morttity.
rates in Georgia and South Carolina by distance from
the Savannah River Plant (now known as the
Savannah River Site) (SR duPont 1984a). Mortrdity
rates for areas near the plant were compared with
U.S. rates and with rates for counties located more
than 50 miles away. Breast cancer, respirato~ cancer,
leukemia, thyroid cancer, bone cancer, indignant
melanoma of the skin, non-respiratory cancer,
congenital anomalies or birth defects, early infancy
fatrdityrates, stroke, or cardiovascular disease in the
populations living within 50 ties of the plant did not
show any excess risk compared with the reference
populations,

E.4.3,2 Stite Health Agreement Progrmn

Underthe State HerdthAgrwment program managed
~ythe DOE Office of Epidemiologic Studies, a ~ant
was awarded to the Medical University of South
Carolina in 1991 to develop the Savannah River
Region Health kformation System. The purpose of
the Savannah River Region Health Information
System database was to assess the health of
populations surrounding SRS by tracking cancer
rates and birth defects rates in the area. hformation
from the registry is available to public and private
health care providers for use in evrduating cancer
:ontrol efforts. A steering committee provides advice
:0 the Savannah River Region Herdth kformation
System and communicates public concerns to
$avannah River Region Health hforrnation System,
:t consists of 12 community members and persons
Withtechnical expertise representing South Carolina
~d Georgia.

3.4.3,3 Workers:

A descriptive mortality study was conducted that
included 9,860 white mde workers who had been
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employed at lease 90 days at SRS between 1952 and
the end of 1974 (~ 1988b:379401). Vital status
was fo~owed through the end of 1980, and motiity
was compared with the U.S. population, SMRS were
computed separately for hourly and salaried
employees. For hourly employees, non-statisticrdly
significant increases were seen for cancer of the
rectum (SMR=l.09, 5 observed, 95 percent CI for
range0.35-2.54), cancer of the pancreas (SMR=1,08,
10 observed, 95 percent CI for range 0.59-2,13),
leukemia and deukemia (SMR=1,63, 13 observed,
?5 percent CI for range 0,87-2,80), other lymphatic
:issue (SMR=l .06, 5 observed, 95 percent CI for
range 0.34-2.48), benign neoplasms (SMR=l ,33, 4
observed, 95 percent CI for range 0.36-3,40), and
motor vehicle accidents (SMR=1.1O,63 observed, 95
percent CI for range 0.84-1.40). Salaried employees
exhibited non-statistically significant increases in
cancer of the liver (SMR=l ,84, 3 observed, 95
percent CI for range 0.38-5,38), cancer of the
prostate (SMR=1,35, 5 observed, 95 percent CI for
range 0.44-3.16), cancer of the bladder (SMR=l ,87,
$observed, 95 percent CI for range 0.51-4,79), brain
:ancer (SMR=l .06, 4 observed, 95 percent CI for
:ange 0.29-2.72), leukemia and aleukemia
:SMR=l.05, 4 observed, 95 percent CI for range
).29-2.69), and other lymphatic tissue (SMR=1,23, 3
)bserved, 95 percent CI for range 0.26-3.61), No
rends between increasing duration of employment
md SMRS were observed. A statistically significant
~xcessof leukemia fatrdities was observed for hourly
workers employed between 5 and 15 years
(SMR=2.75, 6 observed, “95percent CI for range
1.01-5.99),Review of the Dlantrecords andjob duties
ofthe workers who died ti~m leukemia indicated that
:WOof the cases had potential routine exposure to ,
solvents, four had potential occasioned exposure to
;olvents and one had potential for rninimd exposure,
3enzene, a known carcinogen, was reportedly not
lsed at the plant,

me Department of Energy’s Office of Epidemiologic
ltudies has implemented an Epidemiologic
lurvefilance Program at SRS to monitor the health of
:urrent workers, This program will evaluate the
)ccurrence of i~ness and injury in the workforce on
1continuing basis, and the results will be issued in
mud reports. The implementation of this program f
will facilitate an ongoing assessment of the health
md safety of SRS’Sworkforce and will help identify
>mergingherdth issues,
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Currently operational at a number of DOE sites,
including production sites and research and
development facilities, epidemiologic surveillance
uses routinely collected health data, including
descriptions of ilhess resulting in absences lasting 5
or more consecutive workdays, disabilities, and
OSHA recordable injuries and illnesses abstracted
from the OSHA 200 log. These’health event data,
coupled with demographic data about the active
workforce at the participating sites, are analyzed to
evaluate whether particular occupational groups are
at increased risk of disease or injury when compared
with other workers at a site. As the program
continues and data for an extended period of time
become available, time trend analysis WMbecome an
increasingly important part of the evaluation of ‘
worker health. Monitoring the health of the
workforce provides a baseline determination of the
illness and injury experience of workers and a tool
for monitoring the effects of changes made to
improve the safety and health of workers.
Noteworthy changes in the heakh of the workforce
may indicate the need for more detailed study or
increased health and safety measures to ensure
adequate protection for workers.

E.4.3.4 Memorandum of Understanding

The Department of Energy entered into a
Memorandum of Understanding with Health and
Human Services to conduct health studies at DOE
sites. The Centers for Disease Control and
Prevention’s NCEH is responsible for dose
reconstruction studies, and NOSH is responsible for
worker studies. These activities are funded by DOE.

A study of motiity among SRS workers employed
from 1952 to 1974 that examined whether risks of
fatalities due to selected causes may be related to
occupational exposures at SRS is being conducted by
NOSH. SRS is dso included in several multisite
studies managed by NOSH. The first study is to
assess the potential association between paternal
work-related exposure to ionizing radiation and the
risk of leukemia in offspring of exposed male
workers. The second study is to examine causes of
fatality among female workers at nuclear weapons
facilities to develop risk estimates based on
exposures to external and intemd ionizing radiation
and to hazardous chernicds. A third multisite project

.

is a case-control study of mukiple myelom% a type of
blood ce~ cancer.

A dose reconstruction project around the SRS is
being conducted by NCEH to determine the type and
amount of contaminants to which people living
around the site may have been exposed, to identify
exposure pathways of concern, and to quantify the
doses people may have received as a result of SRS
operations. The’estimated completion date is 1999 or
2000.

E.4.4 BmCOCK & Wmcox Sm,
L~CnURG, VA

E.4.4.1 Surrounding Communities and
Workers

Several potential sources of information were
searched for epidemiologic or health studies of
persons living near or working at the B&W site, No
information was found in the medlcd literature or
otier accessible databases (for example, Toxline).
The Campbell County Health Department has no
infomtion regarding studies conducted at the local
level. The Viiginia State Heakh Department Office of
Health Hazards Control and the Virginia State
Department of Environmental Quality had no
information on any studies conducted by the State of
Viginia.

E,4.5 NUCLW ~L SE~wCm S~
ER~, TN

E.4.5.1 Surrounding Commtitiw and
Workers

Several potential sources of information were
searched for epidemiologic or health studies of
persons tiving near or working in the ~S site. No
information was found in the medicd literature. One
report was found in Tofiie. A study was conducted
of kidney disease among plant workers, with guards,,
and local dairy farmers used as comparison groups
NOSH 1988al). Workers had a higher prevalence
of kidney stones than the guards, but a lower
prevalence than the dairy workers. ~S employees
had a higher prevrdence of urinary tract infections
than both the guards and dairy farmers. Kidney
function was similar in all groups. The authors
concluded that the urinary tract disorders in the MS
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workers were not the result of occupational hmards.
h 1979, the Centers for Disease Control investigated
newspaper reports of increased rates of cancer
fatalities in Unicoi County. The investigators
compared the rates with four surrounding counties
and dso conducted occupational and environment
surveys. The investigators found that increasing
cancer rates over time were due to ‘aging of the
population, that age-adjusted rates had not changed

,.

significantly, and that there did not appear to be any
observable risks from exposures or emissions from
the WS site.

The Unicoi County Health Department and the
Tennessee State Health Department Epidemiology
Program Office were not aware of any studies
conducted by locrd or State personnel.

I
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2,5 FAC~~ ACCDENTS

3.5.1 EVALUAnON ME~ODOLOG~ AND
ASS~ONS

rhe potential for facility accidents and the
magnitudes of their consequences are important
!actors in the evaluation of the alternatives being
lddressed in this EIS. The health risk issues are
wofold and consider the following:

Whether accidents at any of the blending
sites pose unacceptable health risks to
workers or the general pubfic.

Whether alternative locations for
facilities can provide lesser public or
worker health risks. These lesser risks
may arise from differences in
meteorology that reduce environmental
concentrations, from a greater isolation of
the site from the public, or from a reduced
frequency of such external accident
initiators as seismic events and aircraft
crashes.

E.5.1.1 Analysis Methodology

~he MELCOR Accident Cowequence Code System
:MACCS) (NUREG/CR-6059, SAND92-2146,
2ctober 1993)was used to estimate the consequences
)f accidents involving the release of radioactivity.
:The GE~ code was dso exercisd for one case to
~nvestigate the effect of using different
meteorological data at one site. A discussion of the
GE~ code is providd in Section E.2.2.1.)

rhe enhanced Chemical Hazard Evaluation
tiethodologies computer code was used to estimate
he consequences of accidents involving the release
)fhazardous chemicals. The program was developed
o provide several integrated estimation methods to
Lssesstoxic vapor dispersion, fire, and explosion
mpacts associated with episodic discharges of
iazardous materials into the environment. The
nodules of Chemical Hazard Evaluation
tiethodologies used in MISanalysis were estimation
)f the discharge rate and duration of a gas or tiquid
‘eleased from a tank or pipeline, the size of liquid
)OOISthat form on the ground, and the size of the
lownwind area impacted by the release of a toxic gas

jr vapor into the air. The vapor dispersion model is
he straight tie Gaussian type, which is similar to
hat usd in GM.

E.5.1.2 MELCORAccident Consequence
Code System Ovefiew

mCCS models the onsite and offsite consequences
of an accident that releases a plume of radioactive
materials to the atmosphere. Should such an
~ccidentd release occur, the radioactive gases and
aerosols in the plume would be transported by the
prevfig wind wtie dispersing in the atmosphere.
rhe environment would be contaminated by
mdioactive materials deposited from the plume, and
the population wotid be exposed to radiation. The
objectives of a MACCS calculation are to estimate
the range and probability of the health effects
induced by the radiation exposures not avoided by
protective actions, and to estimate the economic costs
and losses that would result from the contamination
of the environment.

horder to understand MACCS, one must understand
its essential elements: the division of the time scrde
after the accident into various “phases,” and the
division of the region surrounding the nuclear facility
into a polar-coordinate grid.

me time scale after the accident is divided into three
phases: emergency phase, intermediate phase, and
long-term phase. The emergency phase begins
immediately after the accident and could last up to
7 days following the accident. In this period, the
exposure of a population to both radioactive clouds
and contaminated ground is modeled. Various
?rotective measures can be specified for this phase,
ncluding evacuation, sheltering, and dose-dependent
:elocation.

me intermediate phase can be used to represent a
?eriod in which evaluations are performed and
i=isions are made regarding the types of protective
measure actions which need to be taken. In this
~eriod, the radioactive clouds are assumed to be
gone,and the only exposure pathways are those from
he contaminated ground. The protective measure ~
hat can be taken during this period is temporary
Elocation.
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The long-term phase represents rdl time subsequent
to the intermediate phase. The only exposure
pathways considered here are those resulting from
the contaminated ground. A variety of protective
measures can be taken in the long-term phase to
reduce doses to acceptable levels: decontamination,
interdiction, and condemnation of property.

The spatial grid used to represent the region is
centered on the facitity itself. The user specifies the
number of radid divisions as we~ as their endpoint
distances. Up to 35 of these divisions may be defined,
extending out to a maximum distance of 9,999 km
(6,213 rni). The angular divisions used to define the
spatial grid correspond to the 16 directions of the
compass.

Since the emergency phase calculations utie highly
nonlinear dose-response models, due to higher doses
for early fatrdity and early injury, those calculations
must be performed on a finer grid than the
calculations of the intermediate and long-term
phases. For this reason, the 16 compass sectors are
divided into 3,5, or 7 user-specified subdivisions in
the calculations of the emergency phase.

The increased likelihood of cancer fatality to a
member of the public is taken as 5x10q times the
dose in rem for values of dose less than 20 rem or
when the rate of exposure is less thm 10 rati. For
doses greater than 20 rem or dose rates greater than
10 rad/hr, the cancer fatalities are doubled. The
MACCS code was appfied in a probabilistic manner
using a weather bin sampling tectilque. The weather
bins consist of hourly data for the windspeed, wind
direction, and stabifity class. Centerline doses as a
function of distance were calculated for each of
approximately 100 meteorological sequence
samples; the mean value of these doses and increased
likelihoods of cancer fatality for the distance
corresponding to the location of the MEI at each site
were reported for that indlvidud. Mean values were
selected instead of median values because they
yielded higher dose values for each candidate site.

Offsite population doses, noninvolved worker
population doses, and latent cancer fatalities are
calculated by MACCS using a methodology similar
to that described for the indlviduds. h the case of a
population, each of the sampled meteorological
sequences was applied to the population distribution

across 16 sectors. The weather bin sampling
technique accounted for the frequency of occurrence
of the wind blowing in each direction. Population
doses are the sum of the individual doses in each
sector. Once again, the mean value of the calculated
population doses and latent cancer fatrdities for each
of the trials were reported. Mean values were
selected instead of median values because they
yielded higher dose values for each candidate site,
Doses to noninvolved workers were calculated
similarly, except that these workers will experience
cancer fatities of 4X10Atimes the dose in rem for
doses less than 20 rem or exposure rates less than 10
rati. For larger doses, above 20 rem and when the
dose rate of exposure is greater than 10 ratihr, the
cancer fatrdities are doubled.

A detailed description of the MACCS model is
available in a three-volume report (NUREG/
CR-6059, SAND92-2146).

E.5.1.3 Application of Models

For the analysis of accidents involving the release of
radioactivity at the four facilities of interest (ORR
Y-12, SRS H-Canyon, B&W, and NFS), the
MACCS calculations used the source term data
presented in Section E.5.2. Elevated releases were
assumed to be from existing stacks at B&W (11 m
[36 ft]) and NFS (33 m [108 ft]); SRS and ORR stack
releases were crdculated at 10 m (33 ft). For each of
the latter three sites, sequences from 1 year of hourly
onsite meteorological data were sampled; for B&W,
the closest avtiable complete (24 hour) data set was
that from Woodrum Airport in Roanoke, Virginia,
93 km (61 mi) west of B&W and Richmond
htemationd Airport, 144 km (90 mi) east of B&W,

Since.the only B&W onsite digital data consisted of
a (windspeed-wind direction-stability class) joint
frequency distribution file, which is suitable input to
the GE~ code (but not to MACCS), data from the
Roanoke airport and the Richmond International
Airport were obtained and reduced to joint frequency
distribution files. Each of these distributions was
used as input to the GE~ code with all other B&W
site data (for example, population) being equivalent.
The evaluation basis earthquake for the uranium
hextiuoride (~6) process was the scentio chosen
for comparing GENH and MACCS results since it
gave the maximum dose to workers and the public,
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me dose to the ~1 from the GE~ code is 0.034,
0,072, and 0.080 rem and to the general population
within 80 km (50 rni) is 17, 46, and 28 person-rem
using meteorological data from the B&W site,
Roanoke, and Richmond, respectively. From this it is
:oncluded that use of the Roanoke airport data in the
MACCS code may result in a factor of 2 to 3 higher
doses than if onsite B&W data were used.

The dose to the ~1 and to the general population
within 80 km (50 rni) was calculated with the GEM
sode using meteorological data from both B&Wand
Roanoke airport for dl six accidents (a filter fire, an
?arthquake induced criticality, an evaluation basis
earthquake for the uranyl nitrate hexahydrate _
process, a fluid bed, an evaluation basis earthquake
fOr the ~6 process, and a~6 cytider release). me
dose for dl six accidents to the ~1 and the gened
population was an average 2.1 and 2.7 times larger,
respectively, using the Roanoke airport
meteorological data. This is consistent with the
previous analysis reported in the B&W EA, which
notes:

The onsite information is extremely valuable
due to the unique nature of the site. The site has
an unusual microclimate that would not mirror
that of Lynchburg in terms of wind speeds,
directions, or stabilities. The presence of a river
on three sides of the site imposes unusual tem-
perature conditions and reduces the stabfiity of
the air mass. The river wfll be cooler than the
peninsula during the spring and the summer and
warmer during the fa~ and winter. Diumrd varia-
tions of the river are minirnd whfie the laud sur-
face will normrdly experience a 21-degr=
Fahrenheit diurnal variation. On clear cloudless
nights, the vdley bottoms in the area are often
10 to 15 degrees cooler than higher elevations.
This can cause periods of both high stabifity and
unstable condhions depending on cloud cover
and wind sped during the following day. The
deep river valley will dso tend to divert the
winds near surface level from the prevtiing
wind direction and cause additional instability.
However, the river valley wi~ tend to hrnit the
directionality of the wind as compared to condi-
tions observed at Lynchburg @W NRC
1991a38).

Radiation doses to the affected individuals and
populations were calculated in the dosimetry models
using the concentrations of radlonuclides obtained
from the dispersion models. Dose conversion factors
were used to convert the radionuctide concentrations
to organ dose equivalents and whole-body effective
dose equivalents. Exposure pathways considered in
the ~CCS crdculations for the period following m
accident were direct radiation from the passing
plume and from radioactive material deposited on the
ground, inhalation from the plume, deposition on
skin and inhalation of resuspended ground
contamination. Ingestion of produce and animal
products raised withii 80 km (50 mi) of the release is

not considered; this pathway would be easily
interdicted in the case of an accident by bringing food
in from outside this area. Liquid exposure pathways
were not considered because interdiction is assumed.
No crdit was taken for short-term reactions such as
evacuation and relocation. However, it was assumed
that noninvolved workers would be shielded from the
inhrdation of radioactive materirds for approximately
hdf the time that the radioactive plume would be
present at the site.

Three types of receptors were considered for
quantitative evaluation of impacts: the offsite
population, the WI of the generrd public, and the
noninvolved (collocated) worker. The offsite
population consists of individuals residing within
80 km (50 mi) of a site. The ~1 at ~S was taken
as the nearest residence, located 250 m (820 h) south
of the plant and, in essence, across the street from the
site fence ~ NRC 1991a433). The ~1 at B&W
was assumed to be along the site boundary, 540 m
(1,772 ft) west-southwest of the plant (BW NRC
1991a:73). For the SRS and ORR sites, the site
boundary in the direction of minimum atmospheric
plume attenuation was chosen; these values were
found (from perusal of GENH runs) as 11,750 m
(38,550 ft) north-northwest and 619 m (2,031 ft)
north-northwest respectively.

Noninvolved worker populations, used in the
radiation dose calculations, were based on total site
worker populations less those involved in the
blending process. Workers withii the processing area
are dl of NFS and B&W, H-&ea at SRS, ad Y–12
at ORR. Workers in the processing areas were

Ispatially distributed based on local building
locations. Workers at facilities distant from the
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process area (for example, M-Area at SRS, ORNL at
ORR) were considered to be concentrated within one
sector. The total worker populations used in the
MACCS calculation were approximately 325 at NFS,
2,200 at B&W (including the Naval Nuclear Fuel
Division (NNFD) Research Laboratory and the
Commercial Fuel Facility), 17,000 at ORR
(including 6,400 at Y-12), and 12,000 at SRS
(including 3,800 in H-Area).

Data on the surrounding population by sector at Y-12
and SRS are listed in Health Risk Data for Storage
and Disposition of Weapons-Usable Fissile
Materials Programmatic Environmental Impact
Statement technical report @ebruary 1996). Data on
the surrounding population at NFS were obtained
from Table 3.4 of the NRC Environmental
Assessmentfor Renwal of Special Nuclear Material
LicenseNo. SNM-124 prepared for ~S (Docket No.
10-143, August 1991). Data on the surrounding
population at B&W were obtained from Table 3.7 of
the NRC Environmental Assessment for Renwal of
Special Nuclear Material License No. SNM-42
prepared for B&W (Docket No. 70-27, August
1991). Data on meteorology and stack heights at each
site are given in Appendix C.

For SRS, the accident analysis was performed for the
H-Area, If blending were to occur k the F-Area, the
doses from an accidenti release wotid be stiar to
an accidenti release in H-Area. The dose to the MEI
would be slightly larger due to the decreas~ distance
of 9,646 m (31,649 ft) from F-Area to the site
boundary. The dose to the offsite population within
80 km (50 mi) would be slightly smaller due to
F-Area being further from the offsite population than
H-Area.The dose to the noninvolved workers would
be smaller due to the smaller workforce in the
F-Area, The dose to noninvolved workers in the
?rocessing area is the dominant portion of the dose to
:he total site noninvolved workers. The dose to
loninvolved workers not in the processing area
wouldbe a rninimd effect due to the distance to the
]ther areas.

me noninvolved (collocated) worker was considered
for the chernicrd accident impact analysis. Al of the
workers at NFS are in the immediate vicinity of the
blending process; because of the short distance to the
siteboundary and for the purpose of comparison with
he other sites, the distance ad direction to the MEI

was also used for the noninvolved worker. For the
B&W site, the noninvolved worker is 230 m (755 ft)
northeast of the facility being analyzed (at the
experiment facility). For both SRS and ORR, the
noninvolved worker was located 644 m (2, 113 ft)
from the facility. The direction of minimum
atmospheric plume attenuation (southeast and
north-northeast, respectively) was chosen,

Estimates of release durations from the chemical
tanks involved in the accidents described in
Section E.5.2 were performed using C~MS-PLUS.
It was found that assuming a release of the entire
contents of any of the chemical tanks over 1 hour was
reasonable. Atmospheric chemical concentrations
experienced by the MEIs and noninvolved workers
described above were calculated and compared with
health-based criteria, Immediately Dangerous to Life
or Health (IDLH) concentrations, TLV for 15-rein
Short Term Exposure Limits (STEL) and 8-hour
Tie Weighted Average (TWA) concentrations. The
latter two timits are included to indicate exposure to
[evelswhich are occupationdy acceptable for short-
md long-term exposure, respectively.

rhe meteorological conditions used to estimate
>hemical impacts were approximations of mean
conditions. The average site windspeeds given in
Chapter 3 of this EIS were used together with the
median stabifity class for each site (as obtained from
the joint frequency distribution described above),
me windspeeds for ORR, SRS, B&W, and NFS were
2,0,2.9,3.4, and 2.5 dS (4.4, 6.5,7.7, and 4.4 ftis),
respectively, and the stability classes were D, C, D,
md A, respectively.

1
E.5.2 BOW~G Ac~E~

I,

rhe postulated accidents for each conversion/
]lending process were analyzed at each of the
:andidate sites (a subset of Y-12, SRS, NFS, and
3&W). It was assumed that the inventory of
lazardoudradioactive materials, the process, and the
‘acilities were the same at all four facilities, The
differentiating parameters of the analyses were
distances to the site bound~ (or nearest resident),
surrounding population, distribution of collocated
workers, meteorology, and stack height.

I

I

Aset of potentird accidents was postulated for which 1
I

here may be releases of radioactivity and hazardous ,
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chemicals that could impact noninvolved onsite
workers and the offsite population. A set of accident
scenarios was selected to represent bounding cases.
In assessing the bounding accident scenarios for the
Conversion and Blending Facility, the following
parameters were evaluated: (1) material at risk; (2)
energy sources (fires, explosions, earthquakes, and
process design-related events); (3) btiers to release;
and (4) protective features of the facility. It is
expected that each of these parameters would be
unchanged for the range of LEU enrichment
considered, except in the case of the evaluation basis
earthquake accident scenario.

The bounding chemical release accidents could
include a spill from nitric acid and sodium hydroxide
storage tanks, and the rupture of processing lines
resulting in the emp~ing of a hydrogen fluoride tank
and a fluorine cylinder, depending on the dtemative
process considered. The details of chemicrd release
quantities and resulting impacts are provided under
each alternative in Chapter 4.

E,5,2.1 Factiity Accidents Postdated for
Blending HigMy Enriched Urardum
to Low=Enriched Uratium as
Uranyl Nitrate Hexahydrate

The accident scenarios that were considered included
a tornado, straight winds, an aircraft crash, a truck
crash, nuclear criticality, process-related accidents,
and an evaluation basis earthquake. With the
exception of the filter fire (with continuous exhaust
flow), dl of the accident scenarios that are considered
potentially bounding can be initiated by the
evaluation basis earthquake. Therefore, it is
concluded that the evaluation basis earthquake would
result in the highest atmospheric release of
radioactivity and hazardous chemicals. The
evaluation basis earthquake is assumed to initiate the
nuclear criticality and other release scenarios,

In a filter fire accident, it is assumed that a fire occurs
that releases all the uranium in the bag filters, traps,
and the high-efficiency particulate air filters and
releases it to the atmosphere through the stacks in a
matter of minutes, The quantity of material assumed
to be released is 0.15 kg (0,33 lb) of HEU. The
accident annual frequency was estimated to be in the
range of 104 to 102; 1~3 was chosen for use in
comparing alternatives. The source term analyzed

and the resulting doses are shown in Tables E,5.2.I-1
and E.5.2.1-2.

TableE,5.2.1-1. Source Tem for a Filter Fire
AccZent .

.- ——--—,
.,

U-232 “ 1.3X104
U-234 4.OX1O-3
U-235 1.6xJOa

U-236 202X10-5

U-238 2,4x10-5
SOWCC ORLE 1995b.

,.

h an earthquake-induced criticality accident, it is
assumed that storage racks containing multiple
criticrdmasses of uranium powder and uranyl nitrate
solution are damaged directiy by seismic shting and
indirectly by frdling debris. Safe spacing is lost and
moderators are added as water from the fire system or
organic solutions. This results in the possible
formation of one or more criticrd assemblies, h an
~ccidental criticality, it is assumed that 1x1019
fissions occur before reaching a stable, subcritical
condition and that W materird releases occur within a
2-hour period. The amount of radioactive material
released as fission products created by the nuclear
critictity is 46,000 Ci of krypton isotopes, 65,000 Ci
of xenon isotopes, and 1,600 Ci of iodine isotopes.
rhe accident annual fre uency was estimated to be in

7be range of 105 to la ; 10+ was chosen for use in
comparing alternatives. The source term analyzed
and the resulting doses are shown in Tables E.5.2.1-3
md E.5,2.14. ~

b the evrduation basis earthquake accident scenario,
it is assumed that the building collapses, resulting in
ruptured containers, piping and tanks releasing
uranium solutions, water, toxic gases, flammable
gases, and toxic and reactive liquids. This is assumed
to result in the release of 0.076 Ci of uranium
isotope? for processing to 4-percent UNH’
(67 percent of the activity is U-234); and the release
Df0.19 Ci of uranium isotopes for processing to
0.9-percent UNH (54 percent of the activity is
U-234). The accident annual frequency was
~stimated to be in the range of l@5 to 1T3; 104 was
chosen for use in comparing rdtematives. me source
terms analyzed and the resulting doses are shown in
rabies E,5,2,1-5 through E,5,2.1-8,
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IT&le E,5.2.1-2. Resulting Doses for a Fitier Fire
Accident

1 Receptor Dose

I

Mtiy

Nonkvolved Exposed Poptiation
Workers hditidti Witi 80km

Site @erson-rem) (rem) @erson-rem)
I Y-12 11 1.OX1O2 1.5
I SRS 6.6X1W5 0.37
I B&W 2:.3 1.2X102 0.9
I Ws 1.6 2.3x10-3 1,3
I Source:ResulkshownmederivedfromMACCSruns.

I

T&le E.5,2.1-3, Source Termfor a Critical@
Acctient

I ReleaseActiti&

I NucMde (Cuties) -

‘1 fi-83m

I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I

fi-85m
K-85
R-87
M-88
W-89

Xe-131m
Xe-133m
Xe-133

Xe-135m
Xe-135
Xe-137
Xe-138
1-131
1-132
1-133
1-134

160
150

l,6@
990
650

42,000 ,
8,2x10-2
1.8

27
2,200

360
49,000
13,000

2,2
280
40

1,100

I 1-135 130
[ sourcti ORLM~ 1995b,

~TableE.5,2.14. ResuMngDosesfora Critical@
Accident

1 Receptor Dose

I
Mtidy

Notivolved Eqosed Popdation
Workers htitidud Witi 80km

] Site Qerson.rem) (mm) @e~on.mm)

I Y-12 38 5.1X1O-2 3
I SRS 3.OX1O4 0,33
I B&W 8V 5.6x10-2 1.9
[ MS 8.7 1.4X102 2,2
I SourceResulkshownae detivd fromMACCSruns.

E+6

I
T&le E.5.2.1-5. Source Termfor an Evaluatin

Basis EarthquabAcctient (4-percent Uranyl
Nhate Hexahydrate)

I ReleaseActiti&
I Nudde (Cuties) -

1 U-232 1.7X102

i U-234 5.1X102

1’ U-235 2,1X1O-3
I U-236 2,5x104

i U-238 5.9X103
I source ORLMBS1995d.

I Tdle E.5.2.14. ResuMng Doses for an
Evaluation Basis Earthauah Accident

[ (4percent UranylNitrat; Hexahydrate)

Receptor Dose

MtiWy
Notinvolved Exposed Popdation

Workers hditid~ With 80 km
Site @erson.rem) (rem) (person=mm)

Y-12 320 , 0.31 44
SRS 70 . 109X103 11

B&W 760 0,36 26
NPs 67 708xl&2 38

SourcCResulKshow aredetivd fromMACCSruns,

Tabk E.5.2.1-7. Source Termfor an Evaluatin
Bask Earthquab Accident (0.9-percent Uranyl

Nitrate Hexahydrate)

Release Actiti&
NuWde (Cuties) -
U-232 6,0x102
U-234 0.1
U-235 4Q1X103
U-236 4,3X104

I

I

U-238 2.2X1O-2
source ORLMBS1995d.

I

I
I
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Tdle E.5.2.1~. Resulting Doses for an

Evaluation Basis Earthqwke Accident
(0.9-percent UranylNitrate Hexahydrate)

Recentor Dose

MaximMy
Noninvolved Exposed Popdation

Workers hdividud Witi 80 km
Site @erson-rem) (rem) @emon-rem)

Y-12 960 0.94 130

SRS 210 W@ 32
B&W 2,300 1,1 79
Ws 200 0.23 110-.——

Sourcti Resulk shownme detivedfrom~CCS inns.

E,5.2.2 Facflity Accidenk Postiated for
Blending Higtiy Enriched Uranium
to Low-Enriched Uranium as
Uranium Hexafluoride

The accident scenarios pat were considered included
a tornado, straight winds, an aircraft crash, a truck’
crash, nuclear criticrdity, process-related accidents,
and a evaluation basis earthquake. With the exception
of the fluidized bed release and the filter fire (with
continuous exhaust flow), all of the accident
scenarios that are considered potentially bounding
can be initiated by the evaluation basis earthquake.
Therefore, it is concluded that the evrduation basis
earthquake would result in the highest atmospheric
release of radioactivity and hazardous chemicals.
The evaluation basis earthquake is assumed to
initiate the nuclear critictity, ~6, and other release
scenarios.

In a fluidized bed release, it is assumed that the high
temperature filters are removed for replacement but
the filter housing is closed without new filters inside.
The inventory of one bed is swept out of the stack by
the nitrogen used to fluidize the bed. The quantity of
material assumed to be released is 7.5 kg (16.5 lb) of
~U, The accident annual fr uenc was estimated

?Jto be in the range of 10Ato 10- ; 10- was chosen for
use in comparing alternatives. The source term
analyzed and the resulting doses are shown in Tables
E,5.2.2-1 and E.5,2.2-2.

[n a filter fire accident, it is assumed that a fire occurs
that releases all the uranium in the bag filters, traps,
and the filters, and releases it to the atmosphere in a
matter of minutes. The quantity of materird assumed

i,
,.

to be released is 0.15 kg (0.33 lb) of HEU. The source
term analyzed and the resulting doses are shown in
Tables E.5.2.1-1 and E.5.2.1-2.

TabfeE.5.2.>1. Source Tem fora FluidtiedBed
Release

Relwe Activity
Nudide (curies)

U-232 5.5X1O-3

U-234 0.16
U-235 6.5x10-3
U-236 9.1xlo~
U-238 1.0X1W3

Souce ORL~ 1995a,

h an earthquake-induced criticality accident, it is
assumed that storage racks containing multiple
criticrdmasses of uranium powder and uranyl nitrate
solution are damaged directiy by seismic shaking and
indirec~y by f~g debris. Safe spacing is lost, and
moderators are added as water from the fire system or
organic solutions. This results in the possible
formation of one or more critic~ assemblies. h an
accidental criticality, it is assumed that 1X1019
fissions occur before reaching a stable, subcritical
condition and that ~ material releases occur within a
2-hour period. The amount of radioactive material
released as fission products created by the nuclear
critictity is 46,000 ci of krypton isotopes, 65,000 ci
of xenon isotopes, and 1,600 ci of iodine isotopes.
The source term anrdyzed and the resulting doses are
shown in Tables E.5.2.1-3 and E.5.2.14.

h the evrduation basis etiquake accident scenario,
it is assumed that the building collapses, resulting in
ruptured containers, piping, and tanks releasing
uranium solutions, water, toxic gases, flammable
gases, and toxic and reactive fiquids. This is assumed
to result in the release of 0.061 Ci of uranium
[76 percent of the activity is U-234). The source term
anrdyzedand the resulting doses are shown in Tables
E.5.2.2-~ and-E.5.2.24.

h the ~6 accident release, the evaluation basis
earthquake causes equipment failures and a
pressurized release of a ~6 cyhder. Thirty percent
of a cylinder containing ~6 gas is assumed to be
released into the atmosphere consistent with the
NRC’s Nuclear Fuel Cycle Facility Accident
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Analysis Handbook (N~G-1320, May 1988).
Nter the accident, it is estimated that there wotid be
a release of thirty percent of the material to qufize
the pressure inside and outside the cylinder. The
thirty percent release of ~6 gas was derived from
the relationship provided in NRC’s Handbook:

Percent Release =30 ~goagl ~

h this relationship, MFg is the mole fraction of tie
pressurized gas. It is reported in the NRC Handbook
that this relationship was developed using measured
data, and bounds observed releases of aerosols
produced from pressurized powders, When MFg

T&le E,5.2,>2. Resuting Doses for a FluZized
Bed Release

Receptor Dose

M-y
Nonkvolved Exposed Popdation

Workers hdtidud Witi 80 km
Site @erson=rem) (rem) @erson.rem)

B&W 990 0.49 38
NFs 68 9,7X102 53

SourctiResultsshownaredetivedfromMACCSruns.

TableE.5,2,>3, Source Termfor an Evaluation
Basis Earthquake Acctient (Umnium

Hex@uoride)

Release Actitity
Nuclide (Cuds)
U-232 9.3X103
U-234 4,6x102
U-235 1.8xl~3
U-236 2,4x10d
U-238 3.2x103

Source:ORL~S 1995a,

T&le E,5.2.U. ResuMng Doses for an
Evaluation Basis EarthquakeAccident

(Uranium Hexafiuotie)

1 Receptor Dose

MtiMy
Notivolved Exposed Poptiation

Workers htitidti Witti80km
I Site @erson-rem) (rem) (person-mm)

] B&W 5M 0,25 18
I NPS 46 5.4x102 26
] SourceResulkshownarederivedfromMACCSruns,

.,

quds one, dl the material in the cylinder would be a
gas under normal temperature and pressure, which is
a conservative assumption for the analysis in this
EIS, Therefore, for a pressurized release during
cylinder fil~ig operation, the source is calculated to
be 30 percent of 6,300 kg (13,600 lb), which is 1,900
kg (4,100 lb) of 1.5 percent assay LEU. The accident
annual fre uency was estimated to be in the range of

510-5 to 10- ; 104 was chosen for use in comparing
alternatives, The source term analyzed and the
resulting doses are shown in Tables E,5,2,2-5 and

I
I
I
I
I
I
I
1

I
I

I
I
I

E,5,2.ti.

T&le E.5,2,>5, Source Termfor a Umnium
Hex@uotie QlinderAcctient

ReleaseActivity
Nudide (Cuties)
U-232 1,6
U-234 1.6
U-235 5,8x102
U-236 6,5x103
U-238 0,6

Some ORL~S 1995a,

Table E,5,2,~. Resulting Doses for a Uranium
Hex@uoMe QlinderAcctient

Receptor Dose

MtiOy
Nodnvolved Exposed Popdation

Workers hdividud Within 80 km
site Qerson.rem) (rem) (person=rem)

B&W 54,000 26 1,900 ,
MS 5,000 5*7 3,000

SourcaResultsshownw dedvedfromMACCSruns,

I
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Eo50203 Factiity Accidents Postiated for
Blending ~gtiy Enriched Uranium
to Low-Enriched Uranium as Meti

The accident scenarios that were considered included
a tornado, straight winds, an aircraft crash, a truck
crash, nuclear criticrdity, process-related accidents,
and an evaluation basis earthquake. With the
Sxception of the filter fire (with continuous exhaust
flow),W of the accident scenarios that are potentitiy
bounding can be initiated by the evaluation basis
earthquake. Therefore, it is concluded that the
evaluation basis earthquake would result in the
worst-case atmospheric release of radioactivity and
hazardous chemicals. The evaluation basis
earthquake is assumed to initiate the nuclear
criticality and other release scenarios.

In a filter fire accident, it is assumed that a fire occurs
that releases dl the uranium in the bag filters, traps,
and the high-efficiency particulate air filters, and
:eleases it to the atmosphere in a matter of minutes.
me quantity of materird assumed to be released is
3.15kg (0.33 lb) of ~U. The source term mrdyzed
md the resulting doses are shown in Tables E.5.2.1–1
and E,5.2.1-2.

h an earthquake-induced criticrdity accident, it is
assumed that storage racks containing multiple
critical masses of uranium metal are damaged ‘
d~ectiy by seismic shaking and indirectly by fdting
debris. Safe spacing is lost and moderators added as
water from the fire system. This results in the
possible formation of one or more critical assemblies, ~
h an accidenti critictity, it is assumed that 1X1019
fissions occur before reaching a stable, subcritical
condition and that d materird releases occur within a
2-hour period. The amount of radioactive material
released as fission products created by the nuclear
criticfity is 46,000 Ci of krypton isotopes, 65,000 Ci
of xenon isotopes, and 1,600 Ci of iodine isotopes.
The source term analyzed and the resulting doses are
shown in Tables E.5.2.1-3 and E.5.2.14.

k the evaluation basis earthqu~e accident scenario,
it is assumed that the building co~apses resulting in
ruptured containers, piping and tanks releasing
uranium mixtures, water and reactive tiquids. This is
assumed to result in the release of 2.1x10-3 Ci of
uranium isotopes (48 percent of the activity is U-232
and 33 percent of the activity is U-234). The source

E49
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Appendk F
Socioeconotics

F.1 ~TRODUCTION

Appendix F includes the supporting data used for
assessing potential impacts in the socioeconomic
sections of this environmental impact statement
(EIS). The socioeconomic analysis involved two
major steps: 1) the characterization and projection of
existing social, economic, and infrastructure
conditions surrounding each of the candidate sites
(that is, the affected environment) and 2) the
evaluation of potential changes in socioeconomic

conditions that could result from the operation of
highly enriched uranium @~ blending facilities in
the regions addressed (that is, the environmental
cons~uences). Data and analyses used to support the
assessments made for the Katd Environment and
Environment Consequences sections are presented
in the fo~owing tables. The tables are organized by
resource area and site. For example, Table F.1-2 is
the first resource area, Employees by Place of
Residence, and the four sites: Oak Ridge Reservation
(ORR); Savannah River Site (SRS); Babcock &
Wilcox @&~; and Nuclear Fuel Services ~S).

F-1
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Socioeconomic

T&le RI-2. Dktiutin of Empbyees by Ptie of Restience in Oak Rtige Reserv&n
Regwn of Influence, 1990

County/City Number of EmpIoy- Toti Site Employment(%)

AndersonCounty 5,053 33.1

Clinton 1,035 6,8

OakRidge 3,292 21.6

fiox County 5,490 36

fioxville 4,835 31.7

budon County 848 5.6

Unoir City 638 4.2

RoaneCounty 2,537 16.6
Harriman 802 5.3
fingston 1,033 6.8

ToW ROI 13,928 91.3

Toti Employea 15,273 100

Note:Cityvaluesare includedwitiin wunw totals.
Soun: ORR 1991X4.

TableE1-3. Dktiutin of Employees by Pke of ResZence in Savannak River Stie
Regwn of Influence, 1991

County/City Number of Employ= ToM Site Employment (%)
AikenCounty 9,978 51.9

Aiken 4,928 25.7
Nofi Augusta 2,666 13.9

AllendaleCounty 217 1.1

Bamberg County 329 1.7

Barnwell County 1,401 7.3

Columbia County 2,036 10.6

Richmond County 3,358 17.5

Augusta 2,780 14.5

Toti ROI 17,319 90.1

ToM Employe~ 19,208 100

Note:CiWvaluesareincludedwihin aun~ totals.
Sourw: SRS 1991z3.

F-3

,,



I
I

I

Disposition of Suplus Highly
Enriched UraniumFinal EIS

I

Table EIA. Distiution of Employees by Phe of Residence in Babcock & Whox
Region of Influence, 1995

Coun&/City Number of Employees Toti Site Employment(%)

AmherstCounty 220 11.9

Appomattox County 177 9.6

Bdford County 261 14.1

Campbell County 341 “ 18,5

Lynchburg 681 36.9

Toti ROI 1,680 91

ToM Employew 1,846 100

No@ Lynchbu~is not includedin countyvrdues.
I Sourw BW 1995b:l.

Tdle El-S. Dish”bution of Employees by Phe of Restience in Nuchar Fuel Senties
Regwn of In@uence,1995

County Number of Employees Toti Site Employment (%)

CarterCounty 27 8.3

SullivanCounty 9 2,8

Unicoi County 133 40.9

Washington County 129 39.7

ToM ROI 298 91.7

ToM Employew 325 100

Sourw NFS 1995b2.
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T&h El&. O&Ridge Reservation Regioti EconomtiArea Employment andhcd &onomy, 1995-2000, No Action Afte&.ve

R@onrd =onondc
Area W5 W6 1997 1998 m9

~vitian Iahr form 486,400 491,800 497,100 502,600 508,000 513,600
ToM employment 462,900 467,900 473,000 478,200 483,400 488,700
Unemployment rate 4.9 4.9 4.9 4.9

@mentage)
4.9 4.9

Personal income 16,498,303 16,860,612 17,230,877 17,609,273 17,995,979 18,391,177
(tiousand dollars)

Per Mpita income 18,198 18,397 18,598 18,801 19,007 19,214
(dollarsper person)

Sou~ Gnsus 19933 Gnsus 1993h W 19%, ~ 1990d;DK 1994j;DW 19953 DOL1991~ DOL 1995a

T&h RI-7. Savannah River Sde Regiod EconomtiArea Empbyment and tied EconomA 1995-2000, No Actin Atiernative

Am 1995 1996 1997 1998 1999 2W
Civitian lakr form 261,400 264,600 267,900 271,300 274,700 278,100
Toti employment 243,800 246,800 249,900 253,100 256,200 259,400
Unemployment rate 6.7 6.7 6.7 6.7

@mentage)
6.7 6.7

Personal inwme 10,608,794 10,875,892 11,149,716 11,430,433 11,718,219 12,013,250
(tiousand doll~)

Per Mpita income 17,789 18,011 18,237 18,465 18,696 18,930
(dollarsper person)

Source Gnsus 1993wGnsus 1993~ Gnsus 1993%~ 19W, ~ 19~, D~ 1994j;DN 1995WDOL 1991~ DOL 1995a.
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Tdh R14. B&cock & W&ox Re@d Economtihea Empbyment d bd Economy, 1995-2000, No ActinAUede

R@od hnotic Am Ws 19% 1998 D99 2W
~vitim Ihr force 338,100 340,900 343,600 . 346,400 349,300 352,100
Toti employment 321,400 324,000. 326,700 329,400 332,000 334,700
Unemplopent mte 4.9 4.9 4.9 4.9 4.9 4.9

@rcenwge)

Personal income 14,357,210 14,592,163 14,830,960 15,073,665 15,320,342 15,571,056
(&oumd dollm)

Per =pia income - 18,041 18,188 18,336 18,486 18,636 : 18,788
(dollm per pemn)

Mm Gnsus 1993z Gnsus 1993&Gnsus 1993GGnsus 1993k ~ 19W, ~ 19W, DK 1994j;DOC1995q DOL19913 DOL 1995a

T&h E1-9. Nucho Fuel Sedes Regwd Economti hea Empbyment ad bed Economy, 1995-2000, No Aetiri AUemti”ve

R@ond Wonornick 1995 19% 1997 ~ 1998 1999 ~ 2m

Clvifim Itir fo= 269,600 272,000 274,500 277,000 279,500 282,100
Toti employment 253,800 256,100 258,400 260,800 263,100 265,500
Unemplopent mte 5.9 5.9 5.9 5.9 5.9 - 5.9

@rcentige)
Personal inmme 9,355,762 9326,817 9,700,999 9,878,366 10,058,976 ‘ 10,242,887

(tioumd dollm)

Per ~ih income 16,814 16,967 17,122 17,278 17,435 17,594
(dolIm per person)

~ Gnsus 19933 Gnsus 1993&-us 1993&~ 1*, ~ 1~, ~ 1994j;~ 19953 DOL1991%~L 1995a
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Table E1-10. Oak Rdge Reservti.on Regwn of InJuence Poputin, 1990-2000,
No ActinAfieM.ve

coun@/ciw 1990 1992 1994 1996 1998 2000
AndersonCounty 68,250 70,525 72,400 74,100 75,800 77,400

Clinton 8,972 9,484 9,700 10,OOO 10,200 10,400

Oak Ridge 27,310 25,313 26,000 26,600 27,200 27,800

tiox Coun& 335,749 347,583 356,700 365,300 373,300 381,500

tioxville 165,121 167,287 171,700 175,800 179,700 183,600

budon County 31,255 33,242 34,100 34,900 35,700 36,500

tinoir City 6,147 6,807 7,000 7,200 7,300 7,500

Roane County 47,227 48,094 49,400 50,500 51,700 52,800

Harriman 7,119 7,157 7,300 7,500 7,700 7,900

Engston 4,552 4,631 4,800 4,900 5,000 5,100

ToM ROI 482,481 499,444 512,600 524,800 536,500 548,200
Note:Cityvaluesare incIudd in aunty totis,
Sourw: Census1993x Census1993MDOC 199@ DOC199M,DOC 1994j.

Tabh El-n. Savannah River Stie Regwn of Influence Poputin, 1990-2000,
No Actin AfieMOve

Coun@/Ci& 1990 1992 1994 1996 1998
Aiken County 120,940 128,566 133,000 137,000 140,400 144,000

Aiken

North Augusta

Allendale County

Bamberg County

Barnwell County

Columbia County

Richmond County

Augus@

19,872

15,351

11,722

16,902

20,293

66,031

189,719

44,639

22,429

16,379

11,744

16,991

21,089

73,000

202,434

44,467

23,200

16,900

12,200

17,600

21,800

75,500

209,400

46,000

23,900

17,500
12,500

18,100

22,500

77,800

215,700

47,400

24,500

17,900

12,800

18,600

23,000

79,700

221,100

48,600

25,100

18,300
13,200

19,000

23,600

81,800

226,700

49,800

Totil ROI 425,607 453,824 469,500 483,600 495,600 508,300
NOW.Cityvaluesare includedin countytotis.
Sourw Gnsus 19933 Census1993q Census1993e;DOC 199k, DOC199U DOC 1994j.

Tabk X1-12. Babcock& Whox Regwn of Infiuence Poputin, 1990-2000,
No Actin AUe~.ve

Coun&/Ci& 1990 1992 1994 1996 1998
Amherst County 28,578 29,031 29,800 30,500 31,000 31,500
Appomattox County 12,298 12,542 12,900 13,200 13,400 13,600

Bedford County 51,729 54,562 56,100 57,300 58,300 59,200

Campbell County 47,572 48,703 50,100 51,200 52,000 52,900
Lynchburg 66,049 66,097 68,000 69,500 70,600 71,800

Totil ROI 206,226 210,935 216,900 1221,700 225,300 229,000
NOWLynchburgis notincludedin countytotals.
Sourca Census1993%Census1993&DOC19* DOC199W,DOC1994j.
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Table K1-13. Nuclear Fuel Servties Regwn of Influence Popuhtion, 1990-2000,
No Action Afiernative

Coun& 1990 1992 1994 1996 1998 2000

CarterCounty 51,505 52,029 53,400 54,600 55,600 56,600

Sullivan County 143,596 146,676 150,500 153,800 156,600 159,500

Unicoi County 16,549 16,791 17,200 17,600 17,900 18,300

Washington County 92,315 94,934 97,400 99,600 101,400 103,200

I Totil ROI 303,965 310,430 318,500 325,600 331,500 337,600

Source Census1993wCensus1993h DK 199W D~ ~990a Da 1994j.

Table EI-14. Oak Ridge Reservation Region of Infiueuce Housing Units, 1990-2000,
No Action Alternative

Coun&/Ci~ 1990 1992 1994 1996 1998 2000

AndersonCounty 29,323 30,300 31,100 31,800 32,500 33,300

Clinton 4,006 4,200 4,300 4,500 4,500 4,600

I Oak Ridge 12,694 11,800 12,100 12,400 12,600 12,900

tiox County 143,582 148,600 152,500 156,200 159,700 163,200

1 ~oxville 76,453 77,500 79,500 81,400 83,200 85,000

hudon County 12,995 13,800 14,200 14,500 14,800 15,200

Unoir City 2,734 3,000 3,100 3,200 3,300 3,300

Roane County 20,334 20,700 21,300 21,800 22,200 22,700

Harriman 3,234 3,300 3,300 3,400 3,500 3,600

Gngston 2,071 2,100 2,200 2,200 2,300 2,300

I Totil ROI 206,234 213,400 219,100 224,300 229,200 234,400
Note:Cityvaluesare includedin eounwtotis.
Sours Census1991q Census1993&Census1993h DOC199W,DOC199M,DOC 1994j.

Table E1-15. Savannah River Site Region of In$uence Housing Units, 1990-2000,
No Action Afiernative

Coun@/Ci@ 1990 1992 1994 1996 1998 2000
Aiken County 49,266 52,400 54,200 55,800 57,200 58,700

1 Alken 8,543 9,600 10,OOO 10,300 10,500 10,800

i Nofi Augusta 6,810 7,300 7,500 7,700 7,900 8,100

I Mlendrde County 4,242 4,300 4,400 4,500 4,600 8,100

Bamberg County 6,408 6,400 6,700 6,900 7,000 7,200
Barnwell County 7,854 8,200 8,400 8,700 8,900 9,100

Columbia County 23,745 26,300 27,200 28,000 28,700 29,400

Richmond County 77,288 82,500 85,300 87,900 90,100 92,400

I Augusta 21,588 21,500 22,300 22,900 23,500 24,100
[ Toti ROI 168,803 180,100 186,200 191,800 196,500 201,600

Note Cityvaluesare includedin countytotals.
[ Source Census1991q Census1991&Census1993x Census1993q Census1993q ~ 199k, DOC 1990d;DOC 1994j.
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Tabh E1-16. Babcock &Wdcox RegwnofInfluence Housing Unti,l99b2OOO,
No Action Atiernti”ve

County/City 1990 1992 1994 1996 1998

AmherstCounty 10,598 10,800 11,100 11,300 11,500 11,700

AppomattoxGunty 4,913 5,000 5,200 5,300 5,400 5,400

Bedford County 22,226 23,400 24,100 24,600 25,000 25,500

Campbell County 19,008 20,300 20,900 21,400 21,700 22,100

Lynchburg 27,233 27,300 28,000 28,600 29,100 29,600

ToM ROI 83,978 86,800 89,300 91,200 92,700 94,300
NomLynchbu~is not includedin the countytotis.
Sourw Census1991wCensus1993* Census1993S DOC 199W,DOC 199~ DOC 1994j.

T&le E1-17. Nuclear Fuel Services Regwn of Influence Housing Unti, 199b2000,
No Action Afiemti-ve

Coun@ 1990 1992 1994 1996 1998

CarterCounty 21,779 22,000 22,600 23,100 23,500 23,900

SulfivanCounty 60,623 61,900 63,500 64,900 66,100 67,300

Unicoi County 7,076 7,200 7,400 7,500 7,700 7,800

Washington County 38,378 39,500 40,500 41,400 42,100 42,900

Toti R-O1 127,856 130,600 134,000 136,900 139,400 141,900

Sour= Census1991q Census19933 Gnsus 1993@D~ 199k, D~ 19W, DOC 1994j.

T&b E1-18. Candidate Sites-Toti Student Enrollments, 199$2000,
No Action Atiernative

Site ROI 1995 1996 1997 1998 1999 2000

ORR 83,400 84,300 85,200 86,100 87,100 88,000

SRS 88,200 89,300 90,400 91,600 92,700 93,900

B&W 34,200 34,400 34,700 35,000 35,300 35,600

Ws 52,500 53,000 53,500 53,900 54,400 54,900

Sourw BWSchool19953 NF School1995wORSchool1995wSR School1995wAppendixTablesF.1-10 through13.

Table E1-19. Candtie Sites-Toti Teachers, 199S2000, No Actin Afiemative

Site ROI 1995 1996 1997 1998 1999 2000
ORR 5,140 5,190 5,250 5,310 5,370 5,420
SRS 5,060 5,120 5,180 5,250 5,310 5,380

B&W 2,400 2,420 2,440 2,460 2,480 2,500

MS 2,920 2,950 2,980 3,000 3,030 3,060

Sourw BWSchool1995~NFSchool1995a;ORSchool1995wSR School1995wAppendixTablesF.1-10through13.
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T&k R1-20. Candidate Sites-TotiNumber of Sworn Poltie O@ers, 1995-2000,
No Action Afiernative

Site ROI ‘ 1995 1996 1997 1998 1999 2000 ~

ORR 792 801 809 818 827 836

SRS 956 968 980 992 1,010 1,020

B&W 358 361 364 367 370 373

MS 556 561 566 571 577 582
Sourw BWPotiee 1995wDOJ 19943 NF Police1995wORPotiw 1995wAppendixTabl~ R1-10 through13,

T&le R1-21. Candtite Sites-Total Number of Firefighters, 1995-2000,
No Action Afiernative

Site ROI 1995 1996 1997 1998 1999 2000
ORR 1,120 1,130 1,150 1,160 1,170 1,180

SRS 1,363 1,380 1,400 1,420 ~ 1,430 1,450 ~

B&W 960 968 976 984 992 1,000

Ws 1,201 1,210 1,220 1,230 1,250 1,260
Now KngsportFireDep~ent in SulfivanCoun&andLimestoneCoveVolunteerFireDepartmentin UnicoiCoun&were

excludedfromtheNFSROItoti huse firefighterdah wereunattaimbIe.
Sourm BWFire 1995~NF Fire 1995~ORFire 19953 SRFire 1995~AppendixTablwE1-10 tirough 13.

T&k E1-22. Candtie Sites-Toti Number of Physhbs, 1995-2000, No Action Afiernative

Site ROI 1995 1996 1997 1998 1999 2000

ORR 1,300 1,320 1,330 1,350 1,360 1,380

SRS ~ 1,370 1,390, , . ,1,410 ‘ 1,420 1,440 1,460

B&W 299 302 ~ 304. 307 309 312

MS 870 878 886 894 902 910

Souw AMA19943AppendixTablesR1-10 through13.

Table RI-23. Candidate Sites-HospW Occupancy Rates, 199S2000, ~
No Actin Alternative

Site ROI 1995 1996 1997 1998 1999 2000
ORR 73 74 75 76 77 78
SRS 65 66 66 67 68 69
B&W 70 71 71 ‘ 72 72 73
NFs 61 62 63 63 64 64

Sour&:AHA19943AppendixTabl- F.1-10 through13.
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Table E1-24. Changes to Toti Employment, Unemployment Rate, and Per Capita Income During Full

site NoAction Per@nt Change

Oak ~dge Reservation
Unemploymentrate 4.9 4.8 NA

ToM employment 488,700 ~ 489,144 0.1

Operation of the U;anyl Nitrate hexahydrate Blending Facili~

I

I
Per capita income (doUarsper person) 19,214 19,225 0.1

Savannah ~ver Site

Unemployment rah 6.7 6.6 NA

I ToM employment 259,400 259,770 0.1

Per capita income (doUarsper person) 18,930 18,952 0.1

Babeoek & Wflcox

Unemployment rate 4.9 4.8 NA

I Toti employment 334,700 335,111 0.1

I Per capita income (doUarsper person) 18,788 18,802 <0.1

Nuclear Puel Services

Unemployment rate 5.9 5.7 ~ NA

I Toti employment 265,500 ‘ 265,879 ~‘ 0.1

Per capita income (doUarsper person) 17,594 17,612 : ‘ ~ 0.1

Nom NA=ot applicable.

I Sour- BEA 1995GBW1995bl;Census1992vCensus1993hCensus199Z Census1993d;~ns~ 1993GCensus1993s
Cemus1993kDOC19~, DOC1990dDOC1994j;DOC1995wDOL1991w~S 1995b2;ORL~S 1995b;
ORR1991X4SRS1991X3.

Tdle E1-25. Changes to Toti Empbyment, Unemployment Rate, and Per Capiti Income
During Full Operation of the Uranium Hexafluoride Blending Facili@

I Site No Action UPC Pereent Change

Babcock & Wflcox
UnemploymentRate 4,9 4.8 NA

I Toti employment 334,700 335,111 0.1

I Per capita income (doflar per person) 18,788 18,802 Co.1

Nuclear Puel Services

Unemploymentrate 5.9 5.7 NA

Totrdemployment 265,500 265,879 0.1

Per capitaincome(doUarperperson) 17,594 17,612 0.1
Note:NA=ot applicable.

I

Sourcti BEA 1995c;BW 1995bl; Census1992wCemus 1993MCensus1993d Ceasus1993g; Census1993h;DOC1990c;
DOC 1990d DOC 1994j;DOC 1995%DOL1991X~S 1995bZ ORL~S 1995a

,

I

I
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T&k E1-26. Changes to TotiEmpbymen~ UnempbymentRati, and Per Capiti Income Duting Full
Operation of the MetiBknding Facil@

Site No’A&on Me@ Pemnt Change
Oak Ridge R=mation

Unemplopentr@ 4.9 4.8 NA
ToM emplopent 488,700 489,144 0.1
Per capitaincome(doflarper pemon) 19,214 19,220 Co,l
Wextdeleti.] .’ ,.

Now NA=ot applicable.
Som BW 1995GGmw 1992q Cem& 1993b;Gmm 1993c;Cem 1993%~ l~; D~ lW, DW 1994j;

D~ 1995x DOL1991~ ORL~S 1995q ORR 1991x4.

,.
,,. . .
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Intersite Transportation

Appendk G ~
Intersite hansportation

G.1 ~NSPORTA~ON ~K
ANALYSM ~~ODOLOGY

.

Herdth impacts from transportation are presented h
this appendix for four blending options: 1) uranyl
nitrate hexahydrate (UNH) crystals as commercial
reactor fuel feed matefid, 2) UNH as low-level waste
(LLm, 3) uranium hextiuotide (~6) as fuel feed
material, and 4) meti LLW.

This assessment estimates the health effects, in terms
of annual fatalities, from the transportation of
radioactive materials needed for blending higtiy
enriched uranium (HEW to low-enriched uranium
@Ew with appropriate blendsteck material and from
the transportation of the blended products to a site for
either fuel fabrication or disposal as LLW.
Calculations were performed using RADTRAN

I Version 4 to estimate unit risks, that is, the risk of
transporting each type of material over a distance of
1 kilometer m) (0.62 mfles [~1) ~ough ~erent
poptiation zones. h a series of wed spreadsheets,
the impacti were cdctiatti for each alternative using
actual distances and population zones, and summed
for toti health effects. The data used md herdth risk

impacts are summarized in Tables G.1-l through
G.1*.. . . . . ,

HigMy enriched uranium wotid be transported via
safe smure trtiers (SSTS). The blendstock would
consist of naturrd uranium ~, depleted uranium
(DU), or LEU in oxide as triuranic-octaoxide
(U30g), me~, or ~6 fo~. me s~pmen~ of LEU
and LLW would be transported in Department of
Transportation (DOT) -approved packages by
commercial carriers. The number of packages per
shipment would be in accordance with regulatory
requirements. Trucks would be Ioadd to capacity, as
determined by either weight or radiological dose
Mtations.

RADTRAN combines user-determined
demographic, transportation, packaging, and
material factors with hdth physics data to cdcdate
the expected radiological consequences of accident-
free and accident risk of transporting radioactive
materiaL Tables G.1-l and G.1-2 give the isotopic
compositions used for wh materird type considered.
HEU was assumed to be 93-percent U-235; even
though the average assay of surplus HEU was

Tdle G.1-l. Isotopic Composition by Percent of Uranium Mate&k

Wkrti U-232 u-234 U-235 u-236 U-238

~U (93%U-235) o 1 93.1 0.5 5.4

DU (0;2% U-235)” 4.OX1O-6 3.6x103 0.2 0 99.8

NU (0.71% U-235) 4.OX1O4 5.4X1O-3 0.71 0 99.3

LEU1 (0.9% U-235) 4.OX1O4 9.5X1O-3 0.9 3.3X1W3 99

LEU4 (4% U-235) 4.OX1O-6 3.3X10”2 4 1.5x10-2 96

Spec%c activi@ 2.2X104 6.2 2.1X1O-3 6.3x102 3.3X104

‘(curieklop)

SoumwOm 1995W3.
T&le G.1-2. Contribution by Isotope to Toti Speci@ActiviQ (curies per Hlogram)

Ma@rM U-232 u-234 U-235 U-236 U-238 Toti

HEU (93%U-235) o 6.2x10-2 2.OX1O-3 3.2X104 1.8x1V5 6.4x102

DU (0.2% U-235) 8.8X104 2.2X104 4.2x104 O 3.3X104 1.4X103

~ (0,71% U-235) 8.8X104 3.4X104 1.5X105 o 3.3X104 1.6xl~3

LEU1 (0.9% U-235) 8.8X104 5.9xlo~ 1.9X1O-5 2.1X104 3.3X104 1.8xl&3

LEU4 (4% U-235) 8.8X104 2.1X1O-3 8.4x10-5 9.5xlo~ 3.2X104 3.4X1O-3

Sourcti 0~ 1995X3.

G-1
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estimated to be lower, 93 percent was used in
transportation analyses to assess the highest potential
impact. The blendstock materials were NU with
0.71-percent U-235 or DU with 0.2-percent U-235.
The product materials were fuel feed material with
Apercent U-235 or LLW with 0.9-pement U-235.

The transport index is a iegulato~ charwteristic of a
package and is equal to the radiation dose rate in
mi~rem per hour at a distance of 1 meter (m) (3.3
feet [ft]) from the outside of the package. The
transport index values were estimated to be the
maximum allowed by regulatory requirements, as
indicated by regulatory checks incorporated in
RADTRAN. These regulatory checks limit the
product of the number of packages and the transport
index (of each package) to a value of about 16. The
quantity of material per package, number of
packages per truc~oad, and number oftructioads
per year were estimated.

The transportation accident model in RADTRAN
assigns accident probabilities to a set of accident
categories. For the ~ck analysis, the eight accident-
severity categories defined in Nuclear Regulatory
Commission’s (NRC) Final Environmental
Statement on the Transportation of Radioactive
Material by Air and Other Modes (NUREG-0170,

[ Dwember 1977)wereused.Theleast severe accident
category (Category ~ represents low magnitudes of
crush force, accident-impact velocity, fire duration,
or puncture-impact speed. The most severe category
(Category ~) represents a large crush force, high-
impact velocity, high puncture-impact speed, an

I88-kilometer per hour -) (54.6-mti) co~sion
into the side of the vehicle, and a 982 Celsius ~C)
(1,800 Fahrenheit ~F]) fire lasting 1.5 hrs to produce
a release of HEU. The release fractions for Category
WII accidents were conservatively estimated to be
0.1 for the stricfly controfied SST shipments of ~U
and 1 for other shipments.

Unit risk factors for radiological exposure from
transportation were calculated in terms of fatal
cancers for each type of material to be shipped a
distance of 1 km (0.62 mi) in mr~, suburban, tid
urban population zones. These unit risk factors are
presented in Table G.1-3. The RADTWN code was
used to estimate population and occupational doses
(unit dose factors) for transportation of each material
over 1 ti (0.62 mi) in each population zone. The unit

G-2

,.. ~.,’ ;.-- . ... . -’,. :.’-,,,,. ; -4-...’.,

dose factors were converted to unit risk factors by
mtitiplying the occupational accident-free unit dose
factors by 4.0x104 cancers per person-rem and the
pubfic accident-free and accident unit dose factors by
5.0x10A cancers per person-rem ~CW 1991X22),

Radiologicd exposures from handting of uranium
materials during loading and unloading of trucks
were estimated per shipment (trucUoad) as shown in
Table G.1+. It was estimated that there would be

‘two cargo banders and 35 other workers within 50 m
(165 ft) of the loading/unloading operations.
Accident-free risks to cargo handlers and other
workers were summed for determining total health
impacts.

Table G.1-5 presents the computed health risks per
year from the trmport of HEU to blending sites for
each dtemativ~ Table G.1+ presents the risks from
the transport of blendstock materials; and
Table G.1–7 presents the risks from transporting
commercial reactor fiel feed material and LLW from
blending sites to either a fuel fabrication plant or
LLW disposd site.

For these calculations, distances and the fractions for
rural, suburban, and urban populations for each
intersite route were estimated using the ~ERSTAT
routing code. Among the routes considered, the
average population distribution for rural, suburban,
and urban were 78, 20, md 2 percent, respectively.
Annual radiological transportation impacts were
calculated by multiplying route distance by the
number of shipments and then multiplying by the
sum of the products of the rurrd distance fraction and
rud unit risk factor, the suburban distance fraction
and suburban unit risk factor, and the urban distance
fraction and urban unit risk factor. Tables G.1-5,
G.1-6, and G. 1-7 also include estimates of
nonradiological impacts due to air pollution and
highway accidents. Fatalities from potential air
pollution were estimated using 1.0x10-7 cancer
fatalities per urban kilometer. Highway accident
fatalities were estimated from national statistics
using 1.5x10-8rud, 3.7x10-9suburban, and 2.1x109
urban for occupational risks per kilometer, and
5.3x10-8 rural, 1.3x10-8 suburban, and 7.5x10-9

I urban for nonoccupational risks per kilometer.

Table G.1-8 presents a summary of the cumulative
annual ~sportation health impacts for all blending
options.
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Tdle G.1-5. Annual Heatih Effects From ~ansportation of High@ Entihed Uranium (93-Percent U-235) From Y-12 Phnt b Blending Pbnts

Radiologida Nonradiologidb

Air
Population Accident Accident-Free Accident Pollution

Total

I H@th
Sbipmentsc Distance Rural Suburban Urban Pubfic crew Pubfic crew Effectd

D-tination (per year) (h) (%) (%) (%)
UNH Blending to Fuel Feed Material

2.5x10+

1.2X104

2.4x10A

o

7.2x10-5

3.4X1O-5

6.7x10-5

o

6.9x10-6

3.3X1O-6

1.1X1O-5

o

7.4X104

501X104

7.2x10A

3,1X104

1

1

2

0

1.3X1O-6

6.2x10-7

1.2X1O-6

o

l.lxlo~

6.0x10-5

9.8x10-5

1.9X1O-5

3.OX1O4

3.OX1O4

3.0X104

2.9X104

B&W - 6 526

NFs 6 247

SRS 6 479

Y-12 6 0

UNH Blending to LLW

B&W 22 526

MS 22 M7
SRS 22 479

Y-12 22 0
~6 Blending to Fuel Feed Material

B&W 105 526
MS 105 247

Meti Blending to LLW
Next deleted.]

68

68

71

0

31

31

27
0

2.6x10-5

1,2X1O-6

4.1X1O-5

o

1.1X1O-3

1.1X1O-3

1.1X1O-3

1.1X1O-3

9.3X104

4.4X104

8.7x104

o

2.6x104

1.2X104

2.5x104

o

2.7x10-3

1.9X1O-3

2.6x10-3

1.1X1O-3

2.7x10-7

1.3X1O-7

2,3x10-7

o

3.9xlo~

2,2X104

3.6x10q

7.1X1O-5

68

68

71

0

31

31

27

0

1

1

2

0

1.2X104

5.7X1W5

1.3X1O-2

8.9x103
5.3X1O-3

5,2x10-3

4.4X1O-3

2.1X1O-3

1.3X1O-3

5.9xlo~
1.3X1O-6

6.0x10-7

1.9X1O-3

1.1X1O-3
68

68

31

31

1

1

Y-12 33 0 0 0 0 0 1.1X104 1.6x10-5 o 0 0 1.7X10-3

a Cancerfatilties.
b Fatilties.
c A stipment is a mc~oad.

I d Rtimated fattities peryear.
Sowti Nm modelresults.

o
&
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maiol~da Nonradiolo@db

Air
A&dent A&dent-_ A&aent PoUution

TotiHdti
Destination Makri~ Sbipmen& Distanm Pubtic crew Pubtic Cmw Effdd

ori@ (per year) ~)
Meti

Fedd Y-12 DU~.2 20 466 2.OX1O-5 3.2x10A 1.OX1O-3 7.4X104 2.1X104 2.2X1O-5 2.3x10-3
I ~ext deleti.]

a Caomrftitics.
b F@tics.
c A stipmcntis a tictioti

IdRdmatcdfatrditicspcryear.
NOWG-n@ Htic Wti@oL
So= ~ modelmalts.

T&k G.I-7. &n&He&h E#ects From ~apotin of Fuel FeedM&ti & tiw-~el Wmti
From the Bk&g Pbt to Des-n

maiol@da Nonradiol@db

Awiaent Awident-h Accident Air PoUution

ToM Hdtb

I Destination D-w PubEc crew Pubfic crew EffMc
ori@ b)

Uranyl Nitrate Hexabydrated (&Pe~t Enriebment)

B&W ABB-CE 1,301 1.2X104

B&W B&W o 0
B&W GE 801 6.4x10-5

B&W . SNPC 4,422 2.8xl@

B&W WCFF 607 4.9X1O-5

NFs ABB~ 1,095 9.7X1O-5
B&W 595 5.OX1O-5
GE 860 6.8X1O-5
SNPC 4,216 2.5x10A

NFs WCFF 519 4.1X1O-5

2.7x10-3
2.3xlti
1.8x10-3
8.6X1O-3
1.4X1O-3
2.3x10-3

1.4X1O-3
1.9X1U3
8.2x10-3
1.2X1W3

3.8x10-3
3.4X1O-3
3.6x10-3
4.7X1O-3
3.6x10-3

3.7X1O-3
3.6x10-3
3.6x10-3
4.6x1W3

35X1W3

7.1X1O-3

o
4.6x10-3
2.7x10-2
3.5X1O-3

6.0x10-3
3.3X1O-3
5.1X1O-3
2.6x102
3.OX1O-3

2.OXIO-3
o

1.3X1O-3
7.7X1O-3
9.9xlo~

1.7X1O-3
9.4xlo~
1.4X1O-3
7.4X1O-3

85xl@

3.1X104
o

2.1X104
8.7x10q
1.5X104

2.3x104

9.2X1O-5
2.7x104
8.3xlti
15X104

1.6x10-2
3.6x10-3
1.2X10-2
4.9X1O-2

9.6x10-3
1.4X1O-2

9.3X1O-3
1.2X1O-2
4.7X1U2

8.8X1W3

I
I

I

—— .-————-—.————.——. —



D
isposition

ofSurplusH
ighly

E
nriched

U
ranium

F
iw

l
E

IS

G
4

—
.-.

—
_—

--—
.

-
r



.-. . . _-. . .. .. ... . . ---- . . . .— - . .- -. .. _—_—_. —_ ———. —— ——.——. -_-—... . -— ———

I

I

T&k G.1-7. Annti He& E#ecti From ~po~n of Fuel Feed M@@ and bw-tiel Wwte
From the Bhmding Pti to Destination40tiued

mdiologitia Nomdiologidb .

Addent Auident-k Accident * PoMution

~~ Hdti

~tion Wme Pnbfic Cmw Pnbfic Cmw Eff-tc

Ofigin m)
MeMg (0.9-Pement Etitient)

Y-12 NTs 3,181 1.2X104 5.2X1O-3 3.6x10-3 1.7X1O-2 4.8x10-3 4.1X104 3.1X102

~ext deleted.]

a mcer ftities.
b F~tim, -

c Wtimatedfa~ties per y-.
d ~em ~o~d ~ 70 ~fip~~ (~cMti) ~r y-. ,’

e ~ere wodd & 40 stiprnentsperYW. .

f mm wotid ~ 20 tipments perym.
g ~em wo~d ~ 5g stipmen$ pery~.

NOW~B-C~~ Brown-Boverititivation En@eerin& G~ned Mutic Wltin@o~ S~iemm NuclearPower~rporatio~ WCFF=Wmtin@ometilumtia Fuel .
Facifity.

so~ ~ mtiel ~~~. ,.

T&k G.14. CumutiveAnnd He&h Im~ts From Wanspotin of High~, Entihed Uranium and Other M@& ~
for tih Bknding Option

mdiologiaa Nomdiolo@dD

*
Accid&t Accident-k Accident PoUution

Ofigin of
,!

Blending Co&e~on B1~tig Toti H~h :

Wte@ site site Ktitionc Pnbtic Cmw PubEc Cmw Effwtd 2~
~ Blending to Fud Feed Wteti m

1.7X104 4.1X1O-3 6.1x10-3 1.1X1O-2 3.OX1O-3 4.6x104 2.4x10-2
~ .-

Pdud GE B&W ~B-CE
4.7X1O-5 1.6x10-3 1.OX1O-3 1.5X104 1.2X1O-2 9

PaduA GE B&W B&W 5.6x10-3 3.5X1U3 g
Paduti . GE B&W GE l.lxlo~ 3.1X10-3 5.9X1O-3 8.2x10-3 ‘2.3x10-3 3.6x10A 2,OX1O-2 g’
Paducab GE B&W SNPC 3.2X104 9.9X1O-3 6.9x10-3 3.1X1W2 8.7x10-3 1.OX1O-3 5.8x10-2 =.

. 7.OX1O-3 2.oxla3 3.OX1O4 1.8x10-2 sMUA ~ GE B&W Wm 9.6x10-5 2.7x10-3 5.8x10-3
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T&h G.14. CumuMvehnti Heati Impacts From ~ansportation of High@ Entihed Uranium and Other Matetih
forEwh Blending OptionAontinued

~diologicrda Nonradiologidb

Kir
Accident Accident-Free Accident Pollution

Origin of
Blending Convemion Blending Toti HaJth
Materird Site Site - D@tinationc Pubfic Crew Pubtic Crew Effectd

~H Blending to Fuel Feed Materbd (Continued)

Piketon

Piketon

Piketon

‘Piketon

Piketon

Piketon

Piketon

Piketon

Piketon

Piketon

Piketon

Piketon

Piketon

PAeton

Hanford

Hanford

Hanford

Hanford

H~ford
Honford

Hanford

Hanford

Hanford

Hanford
~ Hanford
w

Hanford

GE

GE

GE

GE

GE

GE

GE

GE

GE

GE

GE

GE

GE

GE

ms

ms

NPs

NPs

SRS

SRS .

SRS

SRS

SRS

Y-12

Y-12

Y-12

Y-12

Y-12

B&W

B&W

B&W

B&W

B&W

NPs

ms

NPs

ms

NPs

SRS

SRS

B&W

GE

SNPC

Wcm

ABB-CE

B&W

GE

SNPC

WCPP

~B-CE

B&W

GE

SNPC

Wcm

~B-CE

B&W

GE

SNPC

Wcw
ABB-CE

B&W

GE

SNPC

Wcw

ABB-CE

B&W

9.9X1O-5

1.2X104

3.OX1O4
9.1X1O-5

1,6x10A

9.9X1O-5
8.9x10-5

3.2x10A
4.9X1O-5

1.2X104
9.1X1O-5
l.lxlo~

2.8x10q
8.3x10-5
2.3x10A
l.lxlo~

1.7X104
3.9xlo~
1.6x10q
2,OX1O4
1.5X104

1.7X104
3.5X104
1.4X104

2.2X104
1.7X104

2.7x10-3

3.2x10-3

9.5X1O-3

2.6x10-3

4.OX1O-3

2.8x10-3

2,6x10-3

9.9X1O”3

1.7X1O-3

3.1X1O-3

2.5x103

3,OX1O-3

9.OX1O-3

2.4x10-3

4.7X1O-3

2.2X1O-3

3.7X1O-3

1.1X102

3.3X1O-3

4.1X1V3

3.2x10-3

3.7X1O-3

1.0X10-2

3.OX1O-3

4.7X1O-3

3.5X1O-3

5.8x10-3

5.9X1O-3

6.9x10-3

5.8x10-3

6.1x10-3

5,8x10-3

5.8x10-3

6.9x10-3

5.7X1O-3

5.9X1O-3

5.8x10-3

5.9X1O-3

6.8X1W3

5.7X1O-3
5.1X1O-3

4.7X1O-3

4.9X1O-3

6.0x1U3

4.9X1O-3

5.OX1O-3

4.8x10-3

4.9X1O-3

5.9X1O-3

4.8x10-3

5.1X1U3

4.9xlo-3-

6.9x10-3

8.6X1O-3

3.OX1O-2

6.6X1O-3

1.ixlo-2

7.4X1O-3

6.8X1O-3

3.1X1O-2

3.9X1O-3

8,0x10-3

6.3x1U3

7.9X1O-3

2.8x10-2

5.9X1O-3

1.3X1O-2

6.1x10-3

1.1X1O-2

3.3X1O-2

9.5X1O-3
1.2X1O-2

9.OX1O-3

1.1X1O-2

3.2x10-2

8.7x10-3

1.4X1O-2

1.OX1O-*

2,OX1O-3

2.4x10-3

8.4x10-3

1.9X1O-3

3.1X1O-3

2.1X1O-3

1.9X1O-3

8.7x10-3

1.1X103

2.3x10-3

1.8xi0-3

2.2X103

7.9X1O-3

1.7X1O-3

3.7X1O-3

1.7X1O-3

3.OX1O-3

9.4X1O-3

2.7x10-3
3.3X1O-3

2.6x1U3

3.OX1O-3

9.OX1O-3

2,5x10-3

3.8x10-3

2.9X1O-3

2,6x10A

4.4X104

1.OX1O-3

3.2x10A

5.1X104

3.5X104

3.6x10a

1.1X1O-3

1.9X104

3.5X104

2.4x104

3.9xlo~

9.4xlo~

2,8x104

5.OX1O4

1.9xlo~

4.1X104

1.1X1O-3

3.5X104
4.1X104

2.7x10A

4.5X104

1.OX1O-3

3.3X104

5.6x10A

4.OX1O4

1.8x10-2

2.1X1O-2

5.6x10-2

1.7X1O-2

2.5X10-2

1.9X1O-2

1.8x10-2

5.8X1O-2

1.3X1O-2

2.OX1O-2

1.7X1O-2

2.OX1O-2

5,3X102

1.6x10-2
2,7x10-2

1.5X1O-2

2,3x10-2

6,1x102

2,1X1O-2

2.5x1U2

2.OX1O-*

2.3x102

5.8x10-2

2.OX1O-2

2.8x10-2

2.2X1O*
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Disposition of Surplus Highly
Enriched UraniumFinal EIS

G.2 6M, WE B RADIOAC-
~TEWS S~~NT
PACmG~G ~ST SEQ~NCE

h addition to meeting standards demonstrating it can
withstand normal conditions of transport without loss
or dispersd of its radioactive contents, the model 6M,

~pe B packaging used for Department of Energy
(DOE) shipments must survive certain severe
hypothetical accident conditions that demonstrate
resistance to impact, puncture, fire, and, water
submersion. Test conditions do not dupticate =ident
environments but, rather, produce damage equivalent
to extreme and ufiely accidents. The 6M, Type B
packaging is judged as surviving extreme sequentird
testing if it retains all its contents except for
minuscule allowable releases, and the dose rate
outside the packaging does not exceed 1 reti at a
distance of 1 m from the package surface. Drum sizes
(outer package) can vary from 38 to 416 liters
(10 to 110 gflons).

The complete sequence of tests is fisted below:

●

●

Drop TML A 9-m (3@fi) drop onto a flat
essentially unyielding, horizontal
surface, striking the surf~e in a position
for which maximum damage is ex~td

Puncture Test. A l-m (40-inch) drop
onto the upper end of a 15-centimeter
(6-inch) diameter solid, vertical,
cyfindricd, mild steel bar mounted on an
essentially unyielding, horizontal
surface.

G-14

.,*

●

Thermal T&t. An exposure for not less
than 30 minutes to a heat flux not less
than that of a radiation environment of
800 ‘C (1,475 ‘F) with an emissivity
coefficient of at least 0.9.

Water-kmersion Test A subjation to
water pressure equivalent to immersion
under a head of water of at least 15 m
(50 ft) for not less than 8 hours.

The reWlatory test conditions for the 6M, ‘~pe B
packaging and other similar packaging are much
more demanding than they might appear. For
example, au impact on a very hard surface (desert
ctiche) at over 322 W (200 mph) is not as Wely
to deform the packaging as would a drop of 9 m
(30 ft) onto an unyielding -et.

A ~picd 6M, me B packaging approved for use by
DOE is covered by Certificate of Compliance

I Number 9965, dated February 16,1996.

The 6M, Type B packaging is made up of severrd
component parts each playing an integd engineered
role in containment and confinement of the
radioactive material being shipped. The applicable
DOE Safety Amdysis Report for Packaging provides
additiond detail that shows that the package provides
a high level of public safety regardless of the
accidental conditions it might encounter during
transportation. Nthough 6M, ~pe B packaging
have been involved in severe accidents, the integrity
of the p~kaging has never been compromised.
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Federal, State; and bcal Agencies/
OrganiwtionsAndividw~s contacted

Appen& H ~
Federal, Stite, and Local

Agencies/Orgatizatiomflnditiduals Contacted

This appendix identifies the various agencies
contacted during the preparation of the Disposition of
Surplus Highly Enriched Uranium Environmental
Impact Statement (HEU EIS). The various agencies
were contacted to actively soticit site-specific data
regdatory compliance requirements; Feded, State,
and local laws; or Executive Orders’ that may be
applicable to the proposed alternatives considered in
tis EIS. ,>

Babcock &Wilcox
Naval Nuclear Fuels Division

Babcock &Wilcox Fuel Company
Commercial Nuclear Fuel Plmt

Campbe~ County, Virginia
Office of County Administrator .

City of GreenviUe,Tennessee
Water Department

City of Jonesborough, Tennessee
Water Dep~ent

Commonwealth of Virginia
Department of Environment @titY
Water Regiod Office

Commonwealth of Virginia
Department of Health

I Office of Water Programs

Commonwealth of Virginia
Department of Historic Resources

Commonwealth of Virginia
Department of Transposition

Commonwealth of Virginia
Game and Mand Fisheries

Department of Environment and Conservation
Regional Office
Environment Epidemiologic Program

The Department of Energy has dso requested certain
agencies and organizations to cooperate during the
preparation of the HEU EIS. The Environmental
Protection Agency and the Utited States Enrichment
Corporation have agreed to cooperate with the
Department of Energy and signed memorandums of
understanding, which are included in this appendix.

Erwin Chamber of Commerce
Erwin Tennessee .

Erwin Utities
Erwin, Tennessee

Hood Distribution Center
National flood hurance Program

Dr. Kerry Gatie, M.D.
Tennessw State Herdth Department, Epidemiology

H4th Hazard Control

Lynchburg Airport
Airport Director

Lynchburg Chamber of Commerce
I Lynchburg, Virginia

Nationrd ~atic Data Center

Nuclear Fuel Services
Erwin, Tennessee

Patrick A. W, Epidemiologist
Environmbntrd Epidemiology
NashviUe,Tennessee

State of South Carotia
Department of Health and Environment
Protection Division
Bureau of Air @tity

H-1
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Disposition of Surplus Highly
Enriched UraniumFinal EIS

State of Tennessee
Attorney General’s Office
Environment Protwtion Division

I State of Tennessee
Department of Health and Environment

State of Tennessee
Division of Underground Storage Tanks

I State of Tennessee
Department of Transportation
Map Sales Department

I State of Tennessee
State Wlldtife Division

Tri-Cities Airport
FfiAirport Dir~tor

Urdcoi County, Tennessee
County Executive, Paul Mom

Unicoi County, Tennessee
Department of Health

U.S. Department of Agrictiture
National Resources Conservation Service

U.S. Department of Agricdture
Soil Conservation Service

U.S. Department of the Interior
Geologicrd Survey
NashviHe, Tennessee

U.S. Department of the Interior
Geologicrd Survey
Reston, Virginia

U.S. Department of the Interior
Geological Survey
Richmond, Virginia

U.S. Department of the Interior
Nationrd Park Service

1U.S. Department of Transportation
Federrd Aviation Administration

Virginia Game and Hand Fisheries

Virginia Polyt=hnic Institute and State University
Department of Crop and Soil Environmental
Sciences

Viginia Polytmhnic kstitute and Stite University
Viginia Water Resoumes Resemh Center

Wayne Scott
Scott’s Farm
Ewin, Tennessee

U.S. Department of Commerce
Federrd Emergency Management Agency
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UNITED STATES ENVIRONMENTAL PROTEC~ON AGENCY

. WASHINGTON, D.C. 20460

Mr. J. David Nulton, Director
NEPA Compliance and Outreach

‘Office of Fissile Materials Disposition
U:S. Department of Energy
,1000 Independence Avenue, S.W.
Washington, D;C, 20585

OFFC-E &
ENFORCEWWAND

mMnWCEASU~E

Dear, Mr. Nulton:

Thank you for your letter dated May 2, 1995, fiviting our ~
participation as.a potential cooperating agency in the
preparation of the Environmental Impact Statement (EIS) for the

‘Disposition of Surplus. Highly Enriched Uranium (HEU). We would

be pleased to be a cooperating agency.

In order to define our specific involvement, we have
enclosed a Memoran~um of Understanding (MOU) to be signed by both
agencies. This MOU has been coordinated by the staffs a$ EPA and
DOE. . After signature, we, .request’that the MOU be sent to the .EPA
point of contact. EPA Office of Federal Activities will
distribute copies of the MOU internally.to the appropriate.
program offices.

. . .

.,

In response to the questions posed in your May 2, 1995,
memorandum, we offer the following response. We were. asked to

comment on the issues. identified for analysis and if there were
., any additional issues. .Concerning the “EIS alternatives,.we

suggest that DOE discuss: the form of the material, the location

for treatment and storage of the matertal, any uses of the
blended down material, and if applicable, how and where it will
be disposed. Through the Clean Water Act Section 102, and the “
Safe Drinking Water Act Section .1428, s~a,tes have developed
comprehensive state groundwater protection programs and state
wellhead protection programs to protect priority areas for future
water supplies. We recommend that DOE work with the appropriate
state agencies to ensure that adequate groundwater .prote’ction
approaches are developed in determining the disposal and .Storage
locations for the material.

J...—
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We appreciate the opportunity to work along with DOE on this
projegt. If you have any questions, please ‘call me at (202), 260-
5053. Our staff contact on the issue is SusanOffer,dalat (2o2)
260-5059.

Sincerely, . .5

Enclosure
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f
chard E. Sanderson .

irector
,. Office of Federal .Act~vities .. . .
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MEMORANDUM OF UNDERSTAND~G
BET,WEEN THE DEPARTMENT OF ENERGY AND THE

ENV~O~TAL PROTECTION AGENCY AS A COOPERAT~G AGENCY
oNmE ENV~ONMENTAL ~pACT STATEMENT FOR THE
DISPOSITION OF SURPLUS HIGHLY ENRICHED URAN~

. .

The purpose of this document is to establish a framework for technical cooperation between
the Department of ,Energy (DOE) and the Environment Prot~tion Agency (EPA)
concerning the ‘development of the. Environment Impact Statement (EIS) for the Disposition
of SUrplus Highly Enriched Uranium @EU). DOE is the. lead agency and EPA is a

,cooperating .agency. When countersign by both parties, the following paragraphs will .
provide the basis’ for the roles between the two agencies as they conduct techni~
coordination, on issues of .mutud concern.

This memorandum of understanding ~0~ pertains to the exchange of information on
technid issues. It does not abrogate, rdter, or ‘in my way rnodi& existing or fiture
environment compliance.or clwup agreemenfi, other enfor~ble agr~ments, any .
permitting or regulatory requirement, or enforcement! actions. Further, it will not rdter
EPA’s responsibilities. under the National Environment Poficy Act ~PA) and .Section 309
of the Clm” Air Act to provide scoping comments and conduct an official review of the draft
and find EIS. This MOU will in no way affect state actions’ or policy with respect to
specific DOE sites. Funds and other resotirces will not be exchanged as a result of this
MOU.

. .

The DOE has responsibility for compliance with the r~uirements of NEPA and preparation
of the draft and final EIS. Accordingly, DOE agrees:

to provide EPA with “EIS information on ar=s for which DOE would like EPA
. .technid review and comments. These arm include but are not limited to

radiation; mixed waste, risk management, transpo@tion, ground water, and .
NEPA implemeritation;

to invite EPA to participate in intemd and extemrd m=tings concerning areas
that DOE would like EPA technid review and comments. These areas
include; but are not limif~ to, radiation, mixed waste, risk management,
transportation, ground water, md NEPA implementation;

? to provide copies of the draft and find EIS as soon as practical to allow EPA
sufficient time to review and comment on these documents;

1

Enclosure

—



NOTE. The m=tings mentioned above will: assist EPA’s understanding of
the HEU EIS. and relatd ‘issues, assist DOE in =rly identification and
resolution. of EPA issues, and thereby exP~ite review of ~~ d~ft ad find
EIS..

to consult with EPA reg~ding mitigative m=sures to be included in the EIS;

to indicate in the draft and find EIS cover page that EPA is a cooperating
agency. Also, the draft and find EIS will include, in the introductory section,
a statement that describes EPA’s role as a cooperating agency, and EPA’s

, NEPA and Section 309. CAA authorities.
. .

. The EPA agrees:..

~ to assist DOE in defining issues and concerns to be addressed in the EIS. This
will be done as part of EPA’s participation in document review m~tings.

to provide information in those areas that EPA has regulatory authority and/or
technical expertise, fiat include, but =e not. limit~ to, radiation~ mix~ waste~
risk ‘management, transportation; ground water, and NEPA implementation.

to review &d comment, in a timely manner, on those sections of the draft and
find EIS document where EPA has specific technicrd. expertise and/or
regulatory authority.

The Agency points of contact for this MOU are

EPA

Mr. Richard E. Sanderson
Director ~
Office of Federal Activities
Environmental Protection Agency
401 M Str&t, SW
Washington, D.C. 20460

202-260-5053

DOE

Mr. J. David Nulton
Director
Office of NEPA Compliance and

Oytrach
Office of Fissile Materials Disposition
Department of Energy
1000 Independence Avenue, SW
Washington, D.C. 20585

202T586-4513

2
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This agreement will be eff=tive upon signature by both EPA and DOE. It mn be modifid
by mutual agreement only and in writing. It can be terminated either when the NEPA
process is completd fissuance of DOE’s rword of dwision), or when written notice is given
by either agency.

EPA Approval: DOE Approval:

Dir=tor ~Dir=tor
Office of Fderal Activities Offi= of NEPA Compliance and
Environmental Protwtion Agency Outreach
401 M Street, SW Office of Fissile Materials Disposition
Washington, D.C. 20460 Department of Energy “

1000 Independence Avenue, SW
Washington, D.C. 20585
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USEC
United States

- Enrichment Corporation

July 21, 1995

!“

Mr. J. David Nulton ‘
Office of Fissile Materials Disposi~on ~-l)
Forrestd Building
U. S. Department of Energy
1000 Independence Avenue S.W..

~ Washington, D.C. 20585

Dear M. Nulton:

‘.
United States
Enrichment Corporation

2 Democracy Center
6903 Rockledge Drive ~
Bethesda, MD 20817

Tei: (301)564-3200
Fax (301).564-3201

Enclosed is the signed Memorandum of Understandi~ concerning cooperation on the ~
Environmental Impact Statement ~or.Di~osition of High& Enriched Uranium. We look forward
to working with your agency in this important endeavor.

Please contact meat (301) 564-3409 or Pat~ck ‘Gotian at”564-3412, to discuss matters
related to the addressed above. . .

Sincerkly,

T. Michael Taimi
Envirunmentd Poticies and Assurances Nfidnager

Enclosure

1

Otices in Paducah, Kentucky Pofismouth, Ohio Washington, DC

I —. ,.



MEMORANDUM OF UNDERSTANDING. :
.. .BEtiEEN THE DEPARTMENT OF ENERGY AND THE “

UNiTED STATES E~RICHMENT CORPOWTION FOR COOPEWTION ON THE
PREPARATION OF AN ENVIRONMENTAL IMPACT STATEMENT FOR THE

DISPOSITION OF SURPLUS HIGHLY ENRICHED u~NluM .

. .

July ’7, 1995 :

. . .,

The purpose of, this ‘document is. to establish a framework for technical cooperation
between the Depatient of Energy (DOE) and the United States Enrichment Corporation
(USEC) concerning tie development of the, Environmental Impact Statement (EIS) on the
disposition of surplus highly erifitihad uranium descibed in DOE’S No~ce Of Intent ~ .
published in the Ftiera/Reglsfer. DOE’is the iead agency in the preparation of this EIS,
with USE,Ccooperating on relevant portions. When signed by both parties, the following
paragraphs will govern the coordination between the two agencies as they conduct o
technical coordination on issues of mutual concern. ‘,. . .

This memorandum of understanding ‘(MOU) pertains to the exchange of information on ‘
technical issues. It does not abrogate, alter, or in any way modify existing or future c
agreements between DOE and USEC .or in anyway alter their rights or responsibilities.
DOE and USECwill each fund their OM a@vities under this MOU and no funds and other
resources will be exchanged as a result of this ~QU.,.

The Department “has respons~tility for compliance with the requirements of NEPA and
preparation.of the draft and,final EIS. Therefore, DOE agrees: ... .

●

●

●

●

.,

To provide.USEC~tii~ormation:on areas for which DOE would like USEC
technioal review and W-mments.,.

To invite :USECto pa~cipate in internal and external meetings concerning
scheduling and in areas for which DOE would like USEC technical review
and comments. These technical areas include, but. are not. limited to, o
uranium materials, “blending services; and transpofiation.

To provide copies of all drdfts as soon as practical to help allow USEC
suticient time to review and comment on these documents.

To consult with U.SECregarding mitigative measures to be included in the
EIS.

—— - -——.-— -. . .-.-,. —. --=----- --.,—. ..-—
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The USEC agrees:

● To assist DOE in.defining issues.and mnmrns to be addressed in the EIS.
This will be done as part. of USEC’S participation in document review
meetings. ~ . .

.. . .

● ✎ To,provide information in those areas that USEC has responsibility and/or
technical expertise,

● ~~TQ ‘review and comment, in a timely rnanher,~on. all drafts of the EIS
~document. ,~,. ~,

.

The agency points of @ntact for this MOU are:

USEC’

Mr. T. Michael Tairni .
Environmental Assurance and Policies .
Manager. ~

,United States Enrichment Corporation ,
Two Democracy Center . .
6903 Rockledge Drive
>Bethesda, Maryland 20817

(301) 564-3409 ~ ‘.’

DOE

Mr. J, David Nulton
Director; NEPA Compliance&Outreach
Office of Fissile Materials Disposition
U:S. Depaflment of Energy
1000 Independent@.Avenue, S.W.
Washington, D.C. 20585. .

(202) 5864513

,.
. .

This ag~eement will be effective upon Signature of both USEC and DOE. It can be
modified by ,mutualagreement only and in writing. If can be terminated either when the
NEPA process is completed (issuanceof DOES.record of.decision) or when written notice
is g’iveby either agency.

USEC Approval: DOE”Approvai:

‘ ?k . 2\ \-8 Y
.

Mr. ~. Michael Taimi ~ ~
. .

United States Enrichment
Corporation

1

—— ——
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Applicable tis, Regubtions,
d Otbr Requirements

AppenW I
Applicable Laws, Re@ations, and Other Reqtiremenk

1.1 mODUC~ON

This appendix identifies and presents the
environment standards and statutory r~uirements
that may apply to the disposition of surplus higtiy
enriched uranium (HEU). These statutes and
regulations provide the standard against which to
evaluate the abifity of potential blending sites to meet
environment, safety, and herdth requirements.

Table 1.1-1 lists applicable Federd environment
statutes, regulations, and Executive Orders for tie

proposed action. The table also identifies the
associated permit, approval, and consultation
requirements gener~y required to implement any
alternative. Table I. 1-2 lists applicable State
environmental, safety, and health statutes and “
re@ations for Tennessee, South Carolin& Viginia,
North tiohz Ohio, and ~ntuc~, and Table 1.1-3
provides a list of selected Department of Energy
@OE) environmen~ safety, and h~th orders.

I-1
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Federal Envtionmental S~tes, Re@Mns, and Orders

I R60urce EM-hveI Potential Appticabih&. Permits,.
Category Statut*egulatiotiOrder Citation R=ponsible Agency Approvals, Consultations, and Notifications

Air Resources CleanAirAct,
as amended

National Ambient Air Qudi~
Standards mAAQSIState
Implementation Plans

Standards of Performance for
New Stationary Sources

National Emission Standards
forHazardousAir Pollutants
~HAP)

Prevention of Significant
Deterioration @SD)

Noise ContmlAct of 1972

Water CleanWaterAct
Resources

National Pollutant Discharge
Ehation System
~DES) (Swtion 402
of Clew WaterAct)

Drtiged or Ffl Material -
(SNtion404 of Ckan Water
ActlRiversandHarbors
AppmpriationsActof 1899)

42 USC 7401 et seq. Environment
ProtectionAgency
@PA)

42 USC 7409 et seq. EPA

42 USC 7411 EPA

42 USC 7412 EPA

42 USC 7470 et seq. EPA

42 USC 4901 et seq. EPA

33 USC 1251 et seq. EPA

33 USC 1342 EPA

33 Usc 1344 Us. Army corps of
33 USC 401 et seq. Engineers

Requires sources to meet standards and obtain permits to satisfy:
National Ambient Air Qutity Standards, State kplementation
Plans, Standards of Performance for New Stationary Sources,
~HAP), and Prevention of Significant Deterioration @SD).

Requires compliance with primary and swondary ambient air quality
standards governing S02, NOX,CO, 03, Pb, and PMIO and emission
Kmits/reduction measures as designated in each state’s State
hplementation Plan.

Establishes contro~emission standards and recordkeeping
requirements for new or modified sources specifically addressed by
a standard.

Requires sources to comply with emission levels of carcinogenic or
mutagenic pollutants; may require a preconstruction approval,
depending on the process being considered and the level of emissions
that will result from the new or mdlfied source.

Appfies to areas that are in compliance with National Ambient Air
Quti~ Standards ~AAQS). Requires comprehensive
preconstruction review and the application of BestAvailable Control
Technology to major stationary sources (emissions of 100 tons/year)
and major modifications; requires a preconsmction review of air
quality impacts and the issuance of a cons~ction permit from the
responsible State agency setting fofi emission timitations to protect
the PSD increment.

Requires facilities to maintain noise levels that do not jeopardize the
health and safety of the pubtic.

Rquires EPA or State-issued permits and compliance with provisions
of permits regarding discharge of effluents to surface waters.

Requires permit to discharge ernuents Pollutants) to surface waters
and stormwatew, permit modifications are requird if discharge
effluents are altered.

Rquires permits to autioti tie discharge of dredgti or fill matend
into navigable waters or weflands md to authorize certain structures
or work in or tiwting navigable waters.



..——- -.—. . --——.. . . ---- .- .-—. .. . ... ----- . . ...—-—- ..-. --——- ———..-. .-. ——..-—-—.--—- = ——.- —.—.--— ..-.-.

I
I

I

Tdle 1.1-1. Federal Envkonmentil SWtes, Re@titins, and Orders—Continued

R=ource E~-Uvel Potential Appficabifi~: Permits,
Category S@tut~egulatiotiOrder Citation Responsible Agency Approvals, Consulhtions, and Notifications

Water WildandScenicRiversAct 16 USC 1271 et seq. Fish and Wildlife Consultation rwuired before construction of any new Federd proj=t
associated wi~ a river designated as wild and-scenic or under study
in order to minimim and mitigate any adverse effects on the physicrd
and blologicrd properties of the river.

Service wSFWS),
Bureau of Land
Management
Forest Service,
Nationrd Park
Service

EPA

Water Resources
Council, Federal
Emergency
Management

Resources
(continued)

Requires permits for constructiotioperation of underground injection
wells and subsequent discharging of effluents to ground aquifers.

Requires consultation if project impacts a floodplain.

Safe DrinkingWaterAct 42 USC 300f et seq.

Executive Order 11988:
Hoodplain Management

3CFR,1977 Comp.,
p. 117

Agen~y, Council on
Environmentrd
Quatity (CE@

U.S. Army corps of
Engineers~SFWS

DOE

Executive Order 11990:
Protection of Wetlands

Compliance with Hoodphdti
Wetlands Environmental
Review Requirements

3 CFR, 1977 Comp.,
p. 121

10 cm 1022

Requires Federd agencies to avoid the long- and short-term adverse
impacts associated with the destruction or modification of wetbmds,

Requires DOE to comply with rdl applicable floodplrdflwetlands
environmental review requirements.

42 USC 6901
et seq.~L 98-616

EPA Requires notification and permits for operations involving huardous
waste treatment, storage, or disposal facilities; changes to site
hmardous waste operations could require amendments to RCRA
hmardous waste permits involving public hetings,

Hwardous
Wastes and
Soil “
Resources

Resource Conservation and
Recove~ Act (RCRA)/
Hmardous and Solid Waste
Amendments
of 1984

42 USC 9601
et seq.~L 99499

EPA Requires cleanup and notification if there is a release or threatened
release of a hmardous substanc% requires DOE to enter into

Comprehensive
Environmental Response,
Compensation, and
Liability Act of 1980
(CERCLA)/Supe@nd
Amendments and
ReauthoriutionAct of 1986
(SARA)

Interagency Agreements with EPAand state to control the cleanup of
each DOE site on the National Priorities List ~PL).

——.
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E Ttile I.I-I. Federal Environmental Stitutes, Re@btins, and Orders—Continued

R=ource EIS-Level Potential Applimbility: Permi@,
Category Statut~egulatiodOrder Cihtion Responsible Agency Approvals, Consultati;;s, and Notifications

Communitv Environmental PL 102426 EPA Amends CERCLA(40 CFR 300) to establish a process for identifying,Hazardous
Wastes and
Soil
Resources
(continued)

Biotic
Resources

Respons; Facilitation Act

Farmland Protection Policy
Act of 1981

Federal Facility Compliance
Act of 1992

Federal bnd Policy and
Management Act

Fish and Wildl~e
Coordination Act

Bald and Golden Eagle
Protection Act

Migratory Bird TreatyAct

WildernessAct of 1964

WildFree-Roaming Horses
and Burros Act of 1971

7 USC 4201 et seq. Soil Conservation
Service

42 USC 6961 States

43 Usc 1701 Federal and State land
planning agencies

16 USC 661 et seq. USFWS

16 USC 668 et seq. USWS

16 USC 703 et seq. USFWS

16 USC 1131 et seq. Department of
Commerce (DOC)
and Department of
Interior @O~

16 USC 1331 et seq. DOI

prior to the termination of Federal activities, property that does not
contain contamination. Requires prompt identification of parcels that
will not require remediation to facilitate the transfer of such property
for economic redevelopment purposes.

DOE shall avoid any adverse effects to prime and unique ftiands.

Waives sovereign immuni~ for Federal facilities under RCRA and
requires DOE to develop plans and enter into agreements with states
as to specific management actions for specific mixed waste streams,

Requires Federd andor State land-planning agencies to retain Federal
ownership of public lands unless it is determined that disposal of
such parcel will serve the national interest.

Requires consultation on the possible effects on wildlife if there is
construction, modification, or control of bodies of water in excess of
10 acres in surface area.

Consultations should be conducted to determine if any protected birds
are found to inhabit the area. If so, DOE must obtain a permit prior
to moving any nests due to construction or operation of tritium
supply and recycling facilities.

Requires consultation to determine if there are any impacts on
migrating bird populations due to cons~ction or operation of tritium
supply and recycling facilities. If so, DOE will develop mitigation
measures to avoid adverse effects.

DOE shrdl consult with DOCDOI and minimize impact.

DOE shrdl consult with DOI and minimize impact.

-. .—.-——.—
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Tdle I.I-l. Federal Environmental Statutes, Re@btions, and Orders—Continued

Resource EM-Uvel Potential Apphubitity: Permits,
Category Statut~egulatiotiOrder Citation Responsible Agency Approvals, Consultations, and Notifications

Biotic Endangered Species Act of
Resources 1973
(continued)

Cultural National Historic
Resources Preservation Act of 1966, as

amended

Archaeological and Historical
Preservation Act of 1974

Archaeological Resources
Protection Act of 1979

American Indian Religious
Freedom Act of 1978

Native American Graves
Protection and Repatriation
Act of 1990

Executive Order 11593:
Protection and Enhancement
of the Cultural Environment

Worker Safety Occupational Safety and
and Health Health Act (OSHA)

OSHA Guidelines

Hazard Communication
Standard

Other Atomic Energy Act of 1954

National Environmental
Policy Act (NEPA)

16 USC 1531 et seq. USFWSNational
Marine Fisheries
Service

16 USC 470 et seq. President’s Adviso~
Council on Historic
Preservation

16 USC 469 et seq. DOI

16 USC 470aa DOI
et seq.

42 USC 1996 DOI

25 USC 3001 DOI

3 CFR 154,1971- DOI
1975 Comp., p.
559

5 USC 5108 OSHA

29 Usc 660 OSHA

29 CFR 1910.1200 OSHA

42 USC 2011 DOE

42 USC 4321 et seq. CEQ

Requires consultation to identify endangered or threatened spmies and
their habitats, assess DOE impacts thereon, obtain necessary
biological opinions and, if necess~, develop mitigation measures to
reduce or eliminate adverse effects of construction or operation.

DOE shall consult with the State Historic Preservation Officer (SHPO)
prior to construction to ensure that no historicrd properties will be
affected.

DOE shall obtain authorization for any disturbance of archaeological
resources.

DOE shall obtain authorization for any excavation or removal of
archaeological resources.

DOE shall consult with local Native American tribes prior to
construction to ensure that their religious customs, traditions, and
freedoms are preserved.

DOE shall consult with local Native American tribes prior to
construction to guarantee that no Native American graves are
disturbed.

DOE shall aid in the preservation of historic and archaeological data
that may otherwise be lost during construction activities.

Agencies shall comply with all applicable worker safety and health
legislation (including guidelines of 29 CFR 1960) and prepare, or
have available, Material Safety Data Sheets.

Agencies shall comply with all applicable worker safety and health
legislation (including guidelines of 29 CFR 1960) and prepare, or
have available, Material Safety Data Sheets,

DOE shall ensure that workers are informed of, and trained to handle,
all chemical hazards in the DOE workplace.

DOE shall follow its own standards and procedures to ensure tie safe
operation of its facilities.

DOE shrdl comply with NEPAimplementing procedures in accordmce
with 10CFR 1021.

.
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Tdle I.I-I. Federal Envkonmentil Statutes, Re@btins, and Orders—Continued

Resource EM-~vel Potentird Applicability: Permits,
Category Statut~egulatiotiOrder Citation Responsible Agency Approvals, Consultations, and Notifications

Otier ToxicSubstances Control Act 15 USC 2601 et seq,
(continued) CSCA)

Hazardous Materials 49 USC 1801 et seq.
Transport
Action Act

Hazardous Materials 49 USC 1801
Transportation Un#orm
Safety Act of 1990

Emergency Planning and 42 USC
Community Right-To-Know et seq.
Act Of 1986

1001

Executive Order 12088: 3 CFR, 1978 Comp.,
Federal Complimce with p, 243
Pollution Control Standards

Executive Order 11514 3 CFR, 1966-1970
Protection and Enhancement Comp., p, 902
of Environmental Quality

Pollution Prevention Act of
1990

Executive Order 12114
Environment Effects
Abroad Major Federd
Actions

Executive Order 12843:
Procurement Requirements
and Poticies for Feded
Agencies for Ozone-
Depleting Substances

- -.

42 USC 11001-
11050

January 4,1979

April 21,1993

EPA DOE shall comply with inventory reporting requirements andchemicd
control provisions of TSCA to protect the public from the risk of
exposure to chemicals; TSCA imposes strict limitations on use and
disposal of PCB-contarninatd equipment.

Department of DOE shall comply with the requirements governing hazardous
Transportation materials and waste transportation.
@OT)

DOT Restricts shippers of highway route-controlled quantities of
radioactive materials to use only permitted carriers.

EPA Requires the development of emergency response plans and reporting
requirements for chemical spills and other emergency release, and
imposes right-to-how reporting requirements covering storage and
use of chemicals which are reported in toxic chernicrd release forms.

Office of Management Requires Federrd agency landlords to submit to OMB an annual plan
and Budget -

CEQ

EPA

Department of State
CEQ

EPA

f~r the control of~nv~ronmentd pollution and to consult with EPA
and State agencies regarding the best techniques and methods.

Requires Federd agencies to demonstrate leadership in achieving the
environmental quality goals of NEPA; provides for DOE
consultation with appropriate Federal, State, and local agencies in
carrying out their activities as they affect the environment.

Establishes a national policy that pollution should be reduced at the
source and requires a toxic chemical source reduction and recycling
report for an owner or operator of a facility required to file an annual
toxic chemical release form under Section 313 of SARA.

Enable responsible officirds of Federal agencies having ultimate
responsibility for authorizing and approving actions encompassti by
this order to be informed of pertinent environment considerations
and to tie such considerations into account, with other pertinent
considerations of nationrd policy, in ting decisions regarding such
actions.

Requires Feded agencies to minimize procurement of ozone
depleting substances and conform their practices to comply with
Tifle M of CfeanAirActAmendments reference stratospheric ozone
protection and to r~ognize the increasingly tited avdabtity of
~ass I substances unti find phaseouL

l
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Tdle 1.1-1. Federal Envtionmentil Statutes, Repktins, and Orders—Continued

R~ource EIS-Uvel Potentird Applimbility: Permits,
Category Statut~egulatiotiOrder Citation Rwponsible Agency Approvak, Consultations, and NotifiMtiom

Requires Feded agencies to achieve 50 permnt reduction of agency’s
totrd releases of toxic chemids to the environment and offsite
transfers, to prepare a written faci~ty pollution prevention plan not
later than 1995, and to pubticly report toxic chemicals entering any
waste stream from Feded faci~ties, including any releases to the
environrnen6 and to improve lmrd emergency planning, response,
and accident notification.

Requires Feded agencies to develop affirmative pr~urement poticies
and establishes a shared responsibility between the system program
manager and the recycting commutity to effect use of rwycled items
for prmurement.

Requires Feded agencies to identify and address as appropriate,
disproportionately high and adverse human health or environment
effects of its programs, policies, and activities on minority
populations and low-inmme populations.

Other Executive Order 12856
(continued) Feded Compliance with

Right-To-fiow hWS and
Pollution Prevention
Requirements

August 3,1993 EPA

Ex~utive Order 12873:
Feded Acquisition,
R=ycting, and Waste
Prevention

Ex=utive Order 12898:
Federd Actions to Address
Environmentrd Justice in
Minority Populations and
hw-Income Populations

NuclearWrotePoliq Act of
1982

Executive Order 10480:
Further Providing For the
Administration of the
Defense Mobili=tion
Program

Executive Order 12148:
~oodplain Management

October 20,1993

February 11,1994

EPA

EPA

DOE shall dispose of radioactive waste per standards of 40 CFR 191.42 USC
et seq.

0101 EPA

Delegates to the Dir-tor, FEMA, with authority to redelegate, the
priorities and allocation functions conferred on the President by Tltie
I of the DefenseProductionAct of 1950, as amended.

August 1953

July 20,1979

April 3,1984

Federrd Emergency
Management
Agency -A)

Transferred functions and responsibilities associated with Federrd
emergency management to the Dirwtor, FEMA, The order assigns
the director, FEMA, the responsibility to estabfish Federd policies
for and to coordinate rdl civil defense and civil emergency planning,
management, mitigation, and assistanw functions of Executive
Agencies.

Establishes the NCS. The NCS consists of the telwornmunications
assets of the entities represented on the NCS of Principals and an
administrative structure consisting of the Executive Agent, the NCS
Committee of Principals, and the Manager,

. .

Exwutive Order 12472 National
Communication
System @CS)

. Assignment of Nationrd
Security and Emergency
Preparedness
Telwommunications

~ Functions

———— ——
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g T&h I.1-l. Federal Entionmenti S~tes, Re~Mns, and 0rders40ntinued

Rwu~ EM-hvel Potential Appfieabtity: Permi@
Category StatuW@atiodOrder Citation Responsible Agency Approv~ consu]tatio~ and Notifiwtions

Other Mecutive Order12656:
(continued) Assignment of Emergency

Preparedness
Responsibfities

Executive Order11988:
Noodplain Management

. . ‘Executive Order 12580
Superfund hplementation

May 24,1977 VW.Agencies This order assigns emergency preparedness responsibi~tim to Feded
departments and agencies.

3CFR, 1977 Comp., VM.Agencies Directs Feded agencies to estabfish procedures to ensure that the
p. 117 EPA potentird effects of flood hoards and floodplti management are

consideti for any action undetien in a floodplain and that
floodplain impacts be avoided to the extent practicable.

Janu~ 23,1987 Var.Agencies Delegates to the heads of exautive departments and agencies the
responsibility for undeting remedid actions for releases, or
threatened releases that are not on the National Priority fist and
removal actions other than emergencies where the release is from any
facility under thejurisdiction or control ofexautivedepartments and
agencies.

T&le 1.I-2. State Envtionmental S~tes, Re@&ns, and Orders

Resoume Category ~lation Citation RtiponsibIe Agency Potential Applimbdity~ermits
O& Ridge

Reservation, and
Nuclear Fuel
Servi~,Tenn~

Air Resources

Water Resources

H-dous Wastes
and Soil Resources

.-.

Tennessee Air Pollution Control TN Rules, Division of TN Air Pollution Con@ol
Regulations Air Pollution Board

TennesseeWaterQ~li~ ControlAct TN Code, ~de 69, TN Water Qutity Control
Chapter 3 Board

Tennessee Underground Storage Tti TN Rules, TN Division of
Program Regulations Chapter 12W-1-15 Underground Storage

Tti Programs

Permit required to construct modify, or
operate an air contaminant source; sets
figitive dust requirements.

Authority to issue new or modify etisting
NPD~ permits required for a water
discharge sourm.

Permit required prior to construction or
modification of an underground storage

TennesseeHwrdow Wrote TN Code, Titie 68, TN Division ofSotid Waste Permit ~uired to construc~ modify, or
Management Act Chapter 46 Management operate a -OUS waste mtmen~

storage, or disposd facfity.
Tennessee Sofid Waste Processing and TN Roles, TN Division of Sotid Waste Permit requirti to construct or operate a sotid

Dispod Re@ations Chapter 12W1-7 Management waste processing or disposd fatity.

—
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R-urce CatWory ~lation Cihtion Responsible Agency Pofintid Appficabiti@Eermi@

Tennessee State fiautive Order on TN State fi~utive ~ Division of Water Constipation witi responsible agency.Biotic R=ources
Order

~ Code, Tide 70,
Chapter 8

TN Code, Titie 70,
Chapter 8-301 et
seq.

TN Code, Titie 69,
Chapter 3

TN Code, Tide 39,
Chapter 17-311

Qutity Control

TN Wddtife Resources
Agency

TN Wlldfife Resources
Agency

Wetiands

Tennessee ~reatened Wtilve Species
ConsemationAct of 1974

TennesseeRarePht Protectionand
ConsemationActof 1985

Consultation with responsible agency.

Constipation with responsible agency.

Permit required prior to alteration of a
wethmd.

Forbids a person to offend or intentionrdly
desecrate venerated objects including a
place of worship or burial.

Forbids a person from disinterring a corpse
that has been buried or otherwise interred.

Requires notification if Native American
remains are uncovered.

TN Division of Water
Qu#lty Control

TN Historical Commission

TennesseeWaterQuality ContmlAct

Tennessee Des=ration of Venerated
Objects

Cultud Resources

TN Code, Tide 39,
Chapter 17-312

TN Comp. Rules and
Regulations,
Chapter 400-9-1

TN Code, Titie 11,
Chapter 15-101

TN Historid Commission

TN Hlstoricd Commission

Tennessee Abuse of Corpse

Native American hdian Cemetery
Removal and Reburid

Grantspower to the state to restrict
constructionon land deemed as a
“protective”easemen~

Tennessee ~otective &sements TN State Government

Worker Safety and
Health

No State-level legislation identified’

Savannah RiverSi@
South Carolina

Air Resources SC Department of Health
and Environment
Control (SCD~C)

SC and GA

Permit required prior to construction or
modification of an air contaminant source.

South Carolina Pollution ContmlActl
South Carolina Air Pollution Control
Regulations and Standards

Augusta-Aiken Air Qurdi~ Control
Region

SC Code, Tide 48,
Chapter 1

Requires Savannah River Site and
surrounding communities in the 2-state
region to attain NAAQS.

Establishes standards for radioactive air
emissions.

40 CFR81.114

SC Code, ~tie 13,
Chapter7

SCDHECSouth Cawlina Atomic Energy and
Radiation ContmlAct
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Ttile 1.1-2. Stite Envtionmental Statutes, Re~&ns, and Orders—Continued

Rmource Category Legislation Citation R=ponsible Agency Potential Applicabitity~errnits
Water Resources South Carolina Pollution ControlAct SC Code, Title 48,

Chapter 1
South Carolina Water Qurdity Standards SC Code, ~tie 61,

Chapter 68

South Carolina Safe Drinking WaterAct SC Code, Title 44,

Hazardous Wastes and South Carolina Undemround Stora~e
Soil Resources

Biotic Resources

Cultural Resources

Worker Safety and
Health

Babcock & Wilcox,
Virginia

Air Resources

Tanh Act -

South Carolina Solid Waste Regulations

South Carolina Industrid Solid Waste
Disposrd Site Regulations

South Carolina Hazardous Waste
Management Act

South Carolina Solid Waste
Management Act

South Carolina Nongame and
Endangered Species Consemation Act

South Carolina Institute of Archaeology
and Anthropology

No State-level legislation identified

Virginia Air Pollution Control Law

Chapter 55

SC Code, Tide 44,
Chapter 2

SC Code, Titie 61,
Chapter 60

SC Code, Title 61,
Chapter 66

SC Code, Title 44,
Chapter 56

SC Code, Tifle 44,
Chapter 96

SC Code, Title 50,
Chapter 15

SC Code, Title 60,
Chapter 13-210

VACode
10.1-1300 et. seq.

SCDHEC

SCDHEC

SCDHEC

SCDHEC

SCDHEC

SC Pollution Control
Authority

SCDHEC

SCDHEC

SC Wildlife and Marine
Resources Department

SCState Historic
Preservation Office

VADepartment of Air
PoUution Control

Permit required prior to construction or
modification of a water discharge source.

Permit required prior to construction or
modification of a water discharge source.

Establishes drinking water standards.

Permit required prior to construction or
modification of an underground storage
tank.

Permit required to store, collect, dispose, or
transport solid wastes.

Petit required for industrial solid waste
disposd systems.

Permit required to operate, construct, or
modi~ a hazardous waste treatment,
storage, or disposd facitity.

Establishes standards to treat, store, or dispose
of solid waste.

Consult with SC Wildlife and Marine
Resources Department and minimize
impact.

Consult with SC State Historic Preservation
Officer, and minimize impact.

Permit required for any new source; operating
permit required for any non-exempt sourcq
and perforrnmce, monitoring, and reporting
required for both new and existing sources.
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T&le 1.1-2. State Environmental Statutes, Re@titins, and Orders—Continued

Raource Category h~slation Citation Responsible Agency Potential Applieabifity~emik

StateAir Pollution ControlRelations StateAir Pollution VA StateAir Pollution Permit requirti for any new sourcq operating
permit required for any non-exempt sourc~
and performance, monitoring, and reporting
required for both new and existing sources.

Control Board
Regulations
(SAPCBR)
120

State Water Control Law VA Code
62.1

Control Board

Permits required for any discharges that fdl
under the VA NPDES progrm, VA
Pollution Abatement progrm, Pretreatment
progrm, and the VAWater Protection
Program.

Permits required for any discharges that fdl
under the VA NPDES progrm, VA
Pollution Abatement program, Pre@eatment
progrm, and the VAWater Protection
Program.

Required to identify and properly store,
transport, and dispose of hazardous wastes
as identified by regulations.

Required to identify and properly store,
transport, and dispose of hazardous wastes
as identified by regulations,

Consultation with responsible agency.

VA Department of
Environmental Qurdity

Water Resources

VADepartment of
Environmental Quatity

Virginia Regulations VA Code
680

VAWaste Management
Board

VA Department of Waste
Management

VADepartment of
Conservation and
Recreation

VADepartment of Game
and Inland Fisheries

VADepartment of
Agriculture and
Consumer Services

VA Department of
Environmental Quatity

VADepartment of Labor
and hdustry

Hazardous Wastes and Krginia WasteMana~ementAct VA Code 10.1
Soil Resources

Vhginia Waste Management
Regulations

VR 672

VA Code
10.1-580-571

Vrginia Erosion and Sediment Act

Adoption of Federrd list of threatened and
endangered species. Consultation with
responsible agency.

Requires contact with endangered species
coordinator.

VACode
29,1-563-570

Biotic Resources Erginia Endangered Species Act

VACode
3.1-1020-1030

Wrginia Endangered Plant and Znsect
Species Act

Consultation with responsible agency.VA Code
10.1-1200-1221

NA

Wrginia Environmental Quality Act

Worker Safety and
Health

T
w

State plan stat~ administers OSHA
regulations
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Applicable bws, Regulations,
and Other Requirements

T&le 1.1-3. Sehcted Department of Ener~ Environment, Safe@, and Health Orders

DOE
Order Order ~tie

I 1300.2A

I 1360.2B

3790.lB

4330.4B

I 4700.1

[ 5400,1

5480.19

I 5480.20A

5480.21

5480.22

5480.23

5482,1B

5484.1

5530.lA

I 5530.3

5530.4

I 5530.5

5630.12A

5632.lC

5700,6C

5820,2A

I

0151.1

[ 0225.1

I 0231.1

I 0232,1

I 0420.1

[ 0425.1

I 0440.1

I
I 0451.1

I 0460.1

I 0460.2

I 0470.1
1

Department of Energy Technical Standards Program

Unclassified Computer Seeurity Program

Feded Employee Occupational Safety and Hedti Program

Maintenmce Management Program

Project Management System

Geneti Environmentrd Protection Program

Conduct of Operations Requirements for DOE Faefities

Personnel Sel=tion, Qutifieation, and Trtining, Requirements for DOE Nuclear Factities

Unreviewd Safety Questions

Twhnicd Safety Requirements

Nuclear Safety Analysis Reports

Environment, Safety, and Health Apprtisd Program

Environmentrd kotition, Safety, and Herdth Protection bformation Reporting Requirements

Accident Response Group

Radiologicd Assistanw Program

Acrid Measuring System

F4eti Radiologicd Monitoring and Assessment Center

Safeguards and SWurity k~tion and Assessment Program

Protection and Control of Safeguards and Seetity kterats

Qutilty Assurance

Radioactive Waste Management

Comprehensive Emergency Management System
~ext deleti]

Accident Investigations

Environment, Safety, and Hedti Reporting

Owurrence Reporting and Processing of Operations ~ormation

Facfity Safety

Startup and Restart of Nuclear Facfities

Worker Protection Management for DOE Feded and Con@actorEmployees
~ext dele~]

National Environment Poficy Act Compliance Program

Packaging and Transportation Safety

Department Materirds Transportation and Packaging Management

Safeguards and Seeurity Rogram

.,
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United States Enrichment
Co~oration Privatization Act

AppenW J
United States Enrichment Corporation Privatization Act

@rovisiom pe*ng to transfers and sda
of Russian and Department of Energy uranium]

H.R. 3019, BALANCED BUDGET DOWN PAMNTACT
&ubtic Law 104-134, signedApfl 26,1990

rITLE Hf-RESCISSIONS AND O~SETS

CHAPTER l—ENERGY~ WATER DE~LOP~NT

Subchapter A—United Sbtes Enritient Corporation Privatition

IEC. 3101. SHORT ~E.

rhis subchapter may be cited as the USEC
privatization Act.

SEC, 3112. ~ TRANS~RS AND SWES.

(a) Transfers and Sales by the Secretary: The
Secretary shall not provide enrichment services or
transfer or sell any uranium (including natural
uranium concentrates, natural uranium hextiuoride,
or enriched uranium in any form) to any person except
as consistent with this section.

(b) Russian HEU

(1) On or before December 31, 1996, the United
States Executive Agent under the Russian HEU
Agreement shall transfer to the Secretary without
charge title to an amount of uranium hexafluoride
equivalent to the natural uranium component of low-
enriched uranium derived from at least 18 metric tons
of highly enriched uranium purchased from the
Russian Executive Agent under the Russian HEU
Agreement. The quantity of such uranium
hexafluoride defivered to the Secretary shall be basal
on a tails assay of 0.30 [percent] U-235. Uranium
hexafluoride transfemed to the Secretary pursuant to
this paragraph shall be deemed under United States
law for dl purposes to be of Russian origin.

(2) Within 7 years of the date of enactment of this
Act, the Secretary shall sell, and receive payment for,
the uranium hexafluoride transferred to the Secretary

pursuant to paragraph (l). Such uranium hexafluoride
shd be sold—

(A) at any time for use in the United States for the
purpose of overfeeding;

(B) at anytime for end use outside the United States;

(C) in 1995 and 1996 to the Russiaa Executive Agent
at the purchase price for use in matched sales pursuant
to the Suspension Agreement; or,

(D) in calendar year 2001 for consumption by end
users in the United States not prior to January 1,2002,
in volumes not to exceed 3,000,000 pounds U308
equivrdent per year.

(3) With resp~t to W enriched uranium delivered to
he United States Executive Agent under the Russian
~U Agreement on or after January 1, 1997, the
United States Executive Agent shd, upon request of
the Russian Executive Agent, enter into an agreement
to deliver concurrently to the Russian Executive
Agent an amount of uranium hexafluoride equivalent
to the natural uranium component of such uranium.
An agreement executed pursuant to a request of the
Russian Executive Agent, as contemplated in this
paragraph, may pertain to any deliveries due during
any period remaining under the Russian HEU
Agreement. The quantity of such uranium
hexafluoride delivered to the Russian Executive
Agent shall be based on a tails assay of 0.30 U-235.

J-1
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Disposition of Surplus Highly
Enriched Uranium Final EIS

Title to uranium hexafluoride delivered to the
Russian Executive Agent pursuant to this paragraph
shall transfer to the Russian Executive Agent upon
delivery of such material to the Russian Executive
Agent, with such delivery to tde place at a North
American facility designated by the Russian
Executive Agent. Uranium hextiuoride delivered to
the Russian Executive Agent pursuant to this
paragraph shall be deemed under U.S. law for dl
purposes to be of Russian origin. Such uranium
hexafluoride maybe sold to any person or entity for
delivery and use in the United States only as
permitted in subsections (b)(5), O)(6) and O)(7) of
this section.

(4) In the event that the Russian Executive Agent
does not exercise its right to enter into an agreement
to t~e delivery of the natural uranium component of
any low-enriched uranium, as contemplated in
paragraph (3), within 90 days of the date such low-
snriched uranium is delivered to the United States
Executive Agent, or upon request of the Russian
Executive Agent, then the United States Executive
4gent shd engage an independent entity through a
competitive selection process to auction an amount
)f uranium hextiuoride or U308 (in the event that

he conversion component of such hextiuoride has
)reviously been sold) equivalent to the natural
lranium component of such low-enriched uranium,
An agreement executed pursuant to a request of the
Russian Executive Agent, as contemplated in this
paragraph, may pertain to any deliveries due during
any period remaining under the Russian HEU
Agreement. Such independent entity shall sell such
uranium hexafluoride in one or more lots to any
person or entity to maximim the proceeds from such
sales, for disposition consistent with the limitations
set forth in this subsection. The independent entity
shall pay to the Russian Executive Agent the
proceeds of any such auction less all reasonable
transaction and other administrative costs. The
quantity of such uranium hexafluoride auctioned
shall be based on a tils assay of 0,30 U-235. Title to
~ranium hexafluoride auctioned pursuant to this
]aragraph shall transfer to the buyer of such material
~pondelivery of such material to the buyer. Uranium
lexafluoride auctioned pursuant to this paragraph
;hall be deemed under United States law for all
)urposes to be of Russian origin.

J-2

(5) Except as provided in paragraphs (6) and (7),
uranium hexafluoride delivered to the Russian
Executive Agent under paragraph (3) or auctioned
pursuant to paragraph (4), may not be delivered for
consumption by end users in the United States either
directly or indirectly prior to January 1, 1998, and
thereafter only in accordance with the following
schedule:

Annwl Minimum Deliveries to End Users

(dlions of lb
Year U30* equivalent)

1998 2
1999 4
2000 6
2001 8
2002 10
2003 12

2004 14
2005 16
2006 17
2007 18
2008 19

2009 andeach year 20
theretier

:6) Uranium hextiuoride delivered to the Russian
Executive Agent under paragraph (3) or auctioned
pursuant to paragraph (4) maybe sold at any time as
Russian-origin natural uranium in a matched sale
pursuant to the Suspension Agreement, and in such
case shall not be counted against the annual
maximum deliveries set forth in paragraph (5),

[7) Uranium hexafluoride delivered to the Russian
Executive Agent under paragraph (3) or auctioned

pursuant to paragraph (4) maybe sold at any time for
use in the United States for the purpose of
~verfeeding in the operations of enrichment
Facilities.

:8) Nothing in this subsection (b) shall restrict the
;ale of the conversion component of such uranium
lextiuoride.

:9) The Secretary of Commerce shall have
.esponsibifiw for the administration and enforcement

Iof ~he limitations set forth in this subsection, The
Secretary of Commerce may require any person to
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provide any certifications, information, or take any
action that may be necessary to enforce these
timitations. The United States Customs Service shti
maintain and provide any information required by the
Secretary of Commerce and shall take any action
requested by the Secretary of Commerce which is
necessary for the administration and enforcement of
the uranium delivery limitations set forth in this
section.

(10) The President shall monitor the actions of the
United States Executive Agent under the Russian
HEU Agreement and shrdl report to the Congress not
later than December 31 of each year on the effect the
low-enriched uranium delivered under the Russian
HEU Agreement is having on the domestic uranium
mining, conversion, and enrichment industries, and
the operation of the gaseous diffusion plants. Such
report shall include a description of actions taken or
proposed to be taken by the President to prevent or
mitigate any material adverse impact on such
industries or any loss of employment at the gaseous
diffusion plants as a result of the Russian HEU
Agreement.

(c) Transfers to the Corporation:

(1) The Secretary shall transfer to the Corporation
without charge up to 50 metric tons of enriched
uranium and up to 7,000 metric tons of natural
uranium from the Department of Energy’s st~kpile,
subject to the restrictions in subsection (c)(2).

(2) The Corporation shall not deliver forcomrnercid
end use in the United States—

(A) any of the uranium transferred under this
subsection before January 1, 1998;

(B) more than 10 pement of the uranium @yuranium
hexafluoride equivalent content) transferred under
this subsection or more than 4,000,000 pounds,
whichever is less, in any calendar year after 1997; or

(C) more than 800,000 separative work units
contained in low-enriched uranium transferred under
this subsection in any calendar year.

(d) hventory Sales:

(1) In addition to the transfers authorized under
subsections (c) and (e), the Secretary may, from time

to time, sell natural and low-enriched uranium
(including low-enriched uranium derived from
highly enriched uranium) from the Department of
Energy’s stockpile.

(2) Except as provided in subsections @), (c), and
(e), no sale or transfer of natural or low-enriched
uranium shW be made unless—

(A) the President determines that the material is not
necessary for national security needs,

(B) the Secretary determines that the sale of the
material wi~ not have an adverse material impact on
the domestic uranium mining, conversion, or
enrichment industry, taking into account the sales of
uranium under the Russian HEU Agreement and the
Suspension Agreement, and

(C) the price paid to the Secretary wfll not be less
than the fair market value of the material,

(e) Government Transfers: Notwithstanding
subswtion (d)(2), the Secret~ may transferor sell
enriched uraniurn—

(1) to a Federrd agency if the matefird is transferred
for the use of the rweiving agency without any resale
or transfer to another entity and the material does not
meet cornmercird specifications;

(2) to any person for national security purposes, as
determined by the Secretary; or

(3) to any State or local agency or nonprofit,
charitable, or educational institution for use other
than the generation of electricity for commercial use.

(~ Savings Provision: Nothing in this subchapter
shd be read to modify the terms of the Russian HEU
Agreement.

,
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