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DEPARTMENT OF DEFENSE Secretary, DIA Science and Technology DEPARTMENT OF ENERGY
Advisory Board, Washington, DC

Office of the Secretary 20340-1328 (202) 231-4930. Record of Decision for Long-Term

Defense Intelligence Agency, Science  SUPPLEMENTARY INFORMATION: The entire mr:g;m:n.:;ﬂnm o Daphatnd

and Technology Advisory Board meeting is devoted to the discussion of
Closed Panel Mymlrlg s classified information as defined in AGENCY: Department of Energy.
Section 552b(c)(1), Title 5of the U.S.  ACTION: Record of Decision.
AGENCY: Department of Defense, Defense
Intelligence Agency. : Code. and therefore will be closed to the  gypmary: The Department of Energy
ACTION: Notice public. The Board will receive briefings  (“DOE" or “the Department”) issued the
' : on and discuss several current critical Final Programmatic Environmental
SUMMARY: Pursuant to the provisions of  intelligence issues and advise the Impact Statement for Alternative
Subsection (d) of Section 10 of Public Director, DIA, on related scientificand  Strategles for the Long-Term
Law 92-463, as amended by Section 5 technical matters. Management and Use of Depleted
of Public Law 94-409, notice is hereby August 4, 1999, Uranium Hexafluoride (Final PEIS) on
g:(-n that a closed meeting of the DIA Patsicia L TWP' April 23, 1999. DOE has considered the
fence and Technology Advisory board 2 gt environmental impacts, benefits, costs,
has been scheduled as follows: mf’ OSDF “’"‘;’, g‘_“f""" Liatson and institutional and programmatic
DATES: 12 August 1999 (9 amto 4 pm). » Department ense. needs assoclated with the ma ment
ADDRESSES: The Defense Intelligence ' K Do¢- 99-20481 Filed 8-9-99. 8:45am]  and use of his approximaiely 700,000
,. B, W z BLUNG CODE £001-10-M metric tons of depleted uranium
Azg;?&s IB&;ling AFB, Washington, DC e I‘l" DOUEY. }?Oi h‘l“ d;"l'l‘;“"
to promptly convert the depleted UF,
Domald R Culp o CSAF Exeentive " DEPARTMENT OF DEFENSE invenioty to depleted uranjusm axide,

depleted uranium metal, or a

Aoy Bourd, Washinmd | ENCIRY  Office of the Secretary of Defense  combination of both. The depleted
20340-1328 (202) 231-4930. uranium oxide will be used as much as
Department of Defense Wage possible and the remaining depleted

SUPPLEMENTARY INFORMATION: The entire  Committee; Notice of Closed Meetings uranturnoxide will be siored foc

meeting s devoted to the discussion of
: potential future uses or disposal, as
classified information as defined in Pursuant to the provisions of section 1 oqcary At this time, the Department

Section 552b{c)(1). Title 5 of the U.S. 10 of Public Law 92-463, the Federal
Coxle, and therefore will be closed tothe  Advisory Committee Act, notice is fﬁ;;ﬂ-ﬁ'?ﬁ:ﬂ: :.,c:‘g]“;m ﬂ;mpgﬂ
public. The Board will receive briefings  hereby given that closed meetings of the depleted uranium metal are

on and discussion several current Department of Defense Wage Committee ’
critical intelligence Issues and advise “1mx- held on Seplenix‘rs;: 1999, amﬂﬁ: :::::?:::M t:‘o'\;v::lr)kt:’;s
the Director, DIA. on related scientific September 14, 1999, September 21, these options ﬁmhrrogersuam tothis
and technical matters. 1999, and September 28, 1999, at 1000 Record of Decision (ROD), any proposal
Dated: August 4, 1999, a.m. in Room A105, The Nash Building. 1o proceed with the siting, construction,
Patricia L. Toppings, 1400 Key Boulevard, Rossyln, Virginla.  and operation of a facility or facilities
A:mn.m- OSD Federal Register Liaison Under the provisions of section 10{d)  will involve additional review under the
Officer, Department of Defense, of Public Law 92-463, the Department Natfonal Em-.lmnnwnl.\l Policy Act
[FR Doc. 99-20480 Filed 8-9-99; 8:45 am| of Defense has determined that the (NEPA). DOE anticipates that
BILUNG COOE 6001-10-M meetings meet the criteria to close approximately 4,700 cylinders
meetings to the public because the containing depleted UF, that are located
matters to be considered are related to At the East Tennessee Technology Park
DEPARTMENT OF DEFENSE internal rules and prad ices of the (rorml)' known as the K-25 S"[')- in
Department of Defense and the detatled  Odk Ridge, Tennessee. would be
Office of the Secretary wage data to be considered were shipped to a conversion facility. Uses
Defense Intelligence Agency, Science  Obtained from officlals of private fﬂfﬁ?&ﬁfﬁ?ﬂﬁhﬂmﬁ%
and Technology Advisory Board establishments with a guarantee that the applications that may be developed by
Closed Panel Meeting data will be held in confidence. the private sector.
However, members of the public who . 3
AGENCY: Department of Defense, Defense ADDRESSES: The Final PEIS and ROD are
Ir::llf;enw Agency. e may wish to do so are Invited to submit  ,y41able on the Office of Environment,
ACTION: Notice. material in writing to the chalrman Safety and Health NEPA home page at
concerning matters belleved to be http//www.eh.doe.gov/nepa or on the
SUMMARY: Pursuant to the provisions of  deserving of the Committee’s attention.  Office of Nuclear Energy, Science and
Subsection (d) of Section 10 of Publie Additional information concerning Technology (NE) home page at htp://

Law 92-463, as amended by Section 5 the meetings may be obtained by writing  www.ne.doe.gov, You may request
of Public Law 94-409, notice Is hereby 1o the Chairman, Department of Defense  coples of the Final PEIS and this ROD

given that a closed meeting of the DIA Wage Committee, 4000 Defense by calling the toll-free number 1-800-
Science and Technology Advisory Pentagon, Washington, DC 20301-4000.  517-3191, by faxing requests to (301)
Board has been scheduled as follows. Datodt Aueust 4. 1959 903-4905, by making requests via the
DATES: 17 Au_ﬁ:lst 1999 8 amto 4 pm). b g ’ depleted UFs home page at http://
ADDRESSES: The Defense Intelligence Patricia L. Toppings, web.ead.anl.gov/uranium/finalpels.cfm,
Agency, 200 MacDill BLVD, Alternate OSD Federal Register Lialson via electronic mail to

Washington, DC, 20340, Officer, Dopartment of Defense. scott. harlow®hgq.doe.gov., or by mailing
FOR FURTHER INFORMATION CONTACT: Maj  [FR Doc. 99-20483 Filed 8-9-99:8:45am]  them to: Scott E. Harlow, NE, U.S,
Donald R. Culp, Jr., USAF, Executive BLUNG CODE §001-10-M Department of Energy, 19901 German-
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town Roed, Germantown, Maryland
20874

FOR FURTHER INFORMATION CONTACT. For
information on the alternative strategies
for the long-term management and use
of depleted UFg, comact Scott Harlow at
the address listed above. For general
information on the DOE NEPA process,
please cantact: Carol Borgstrom,
Director, Office of NEPA Policy and
Assistance (EH-42), LLS. Department of
Energy, 1000 Independence Aveniae,
SW., Washingron, D.C. 20685, (202)
5864600 or 1-800-472-2756.

SUFPLEMENTARY INFORMATION:

L. Backgrournd

Depleted UFy results from the process
of making uranium suitable for use as
fuel for nuclear power planis or for
military applications. The use of
uranium In these applications requlres
increasing the proportion of the
uranium-235 isotope found in natuiral
uranium through an isotople separation

55 called uranium enric hment.
aseows diffusion s the enrichment
process currently used in the United
States, The depleted UF, that 1s
produced as a result of enrlchment
typlcally contains 0.2 percent to 0.4

reent uranium-235 and 1s stored as a
solld in large metal cylinders at the
gasecns diffusion facilities.

Large-scale uranium enrichment in
the United States began as pant of
atomde bomb development during
Warld War II. Uranium enrlchment
activities were subsequently continued
under the LS, Atomic Energy
Commission and its successor agencies
including DOE. The K-25 Plant {now
called the East Tennessee Technology
Park) at OQak Ridge, Tennessee, was the
first of the three gaseous diffusion
plants constructed to produce enriched
viranium. The LLS, program o enrich
uranium was conducted first to suppon
U.5. natlonal security activities and
later (by the late 1960s) 10 provide
enriched uranium-235 for fuel for
commercial nuclear power plants in the
United States and abroad. The K-25
plant ceased operation in 1985, bat
uranium enrichment continues at both
the Paducah Site in Kentucky and the
Partsmouth Site in Ohio. These two
plants are now operated by USEC Inc.
(formerly known as the United States
Enrichment Corporation), created by
law In 1993 wo privatize the uranium
enrchment program. Depleted UF; is
stored as a solid at all three sites In steel
evlinders. Each eyvlinder halds
approximately 9 1o 12 metric tons of
material. The cylinders usually are
stacked twa layers high in outdeor areas
called "yards.”

DOE madmtains an active eylinder
management program o improve
storage conditlons in the cylinder yards,
to monitor cylinder Integrity by
conducting routine Inspections for
breaches (leaks), and o perform
cylinder maintenance and repairs as
needed. The resulis of these
management activitles ensure that
eylinders are stored with mdplmam
risks o workers, members of the general
public, and the environment at the sites.
Because storage began in the early 1950s
and the cylinders are stored outdoors,
many of the evlinders now show
evidence of external comrosion, Eight
cylinders out of the 46,422 that were
filled by DOE or its predecessor
agencies have developed leaks. Because
thie depleted UF; Is a solld at candoor
armdien temperatures and pressures, it
Is not readily released from a eylinder
fellowing a breach.

DOE has an inegrated program plan
that has been in place since December
1594 10 ensure the safe management of
these cylinders. Under this program
plan, if alternative uses for the depleted
uranium were not found 1o be feasible
by approximately the year 2010, DOE
woaild take steps to convert the depleted
UFs to trivranium octacxdde U0y
beginning in the year 2020, LhOs would
be more chemilcally stable than the
depleted UF; and would be safely stored
pending a determination that all or a
portlon of the depleted uranium was no
longer needed. At that point, the UyOg
would be disposed of as low-level waste
(LLW). This program plam was based on
reserving depleted UFs for future
defense needs and for other potential
productive and economically viable
purposes including possible
reenrichment In an atomic vapor laser
Isotope separation plant, conversion to
depleted uranium metal for fabricating
antitank weapons, and use as fuel in
advaneced liguid metal meclear reactors.
Since the time when that program plan
was put into place, several
developments have cocurmed prompting
the need for its revision. These
developments include the passage and
implemenation of the Energy Policy
Act of 1992 that assigned responsibility
fer uranium encichment te the United
States Enrichment Corporation. Alsa,
the demand for antitank weapons has
diminished, and the advanced liguid
metal nuclear reactor program has been
canceled. In additon, stake halders near
the current cylinder storage sites have
expressed concern about the
environmental, safety, health, and
regulatory issuees associated with the
continued sterage of the depleted UF,
Imventory. The selection of a new

Margement sirategdy constituted a
major Federal action and required
preparation af a PEIS.

The Fimal Plan for the Conversion of
Depleted Uranium Hexafluoride (herein
referred to as the “Plan”) submitted 1o
Congress in July 1998 was prepared in
accordance with Public Law 105-204,
which required the Depanment to
prepane ared subimit a plan 1o construct
converslon facilities at both the Pacucah
and Portsmouth diffusion
plants. The Plan was also consistent
with the preferred alternative of the
Final PE[!;':-. to begin conversion of the
depleted UFs inventory to depleted
uranium axlde, depleted uranium metal,
ar a combination of both. The
Department currently expects that
conversion o depleted uranium metal
wotild be performed anly if uses become
available, At this time, the Department
does not believe that long-term storage
as depleted uranium metal and dispasal
as depleted uranium metal are
reasonable alternatives; however, the
Department remains open to exploring
these optlons further. DOE plans to use
the resources and expertise of the
private sector to convert the depleted
UFs imventory. The Department has
procesded 1o Implement its
PrOCLUrEme nl SIratedy 1o award one or
more contracts for the design,
construction, operation, ane
decontarmination and decommissioning
of conversion facllities and suppon
functions. The draft request for
proposals for this procurement,
scheduled tobe issued In the summer
of 1949%, will be based on responses
received from the Department’s request
for expressions of interest issued March
4, 1999, input from Congress amd
stakehalders, the deaft Plan, and the
Final PEIS.

Work on the PEIS began in 1994 with
a request for recommendations for
management strategles for depleted UF;
published in the Federal Regisier
designed to soliclt ideas from industry
amd the general public for the
management and use of depleted LIF,.
The respornses were evaluated and those
that appeared reasonable provided the
basis for the alternatives that were
subsequently assessed In the PEIS, The
technologles that were suggested were
described in The Technology
Assessment Report for the Long-Term
Management of Depleted Urantum
Hexafluoride {(UCRL-AR-120372) and
The Engineering Analysis Report for the
Long-Term Management of Depleted
Lranium Hexafluoride (UCRL-AR-
1240800, The costs associated with the
alternatives analyzed in the PELS are
provided in the Cost Analysis Report for
the Long-Term Management of Depleted
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Uranium Hexafluoride (UCRL-AR-
127650 . Public ing meetings for the
PEIS were held M1mlh, Ohio;
Paducah, Kentucky: and Cak Ridge,
Tennessee, The Draft PEIS was 1ssued In
Deeember 1997, Public hearings on the
Draft PEIS were held in Ponsmaouth,
Ohio; Paducah, Kentucky; Oak Ridge,
Tennessee; and Washington, D.C. Based
on the comments recelved, a revised
version of the document was produced
that included a revision of the preferred
alternative. The Final PELS was mailed
to interested parties and was made
avallable to the public using the World
Wide Web on April 16, 1999,

I1. Purpose and Need for the Agency
Action

The purpose of the PEIS was to
reexamine DOE's long-term
management sirategy for depleted UF,
and alternatives to that strategy. DOE
needs to take this action to respond 1o
eeonomic, environmental, and legal
developments. The PEIS examined the
environmental consequences of
alternative strategies for long-term
storage, use, and disposal of the entire
inventory as well as the no-action
alternative.

1. Alternatives Analyzed in Detail

DOE evaluated the following
alternative strategles for the long-term
management and use of deplersd UFs.

No Actiors Under this alternative,
depleted UF; cyvlinder storage was
assumed 1o continue at the three current
storage sites indefindtely. Potential
environmental Impacts were estimated
through the vear 2030, The activities
assumied to ceeur al the sites under the
no-action alternative include a
comprehensive cylinder monitoring and
maintenance program with routine
eylinder Inspections. ultrasonic
thickness testing of cylinders,
radlological surveys, cylinder painting
o prevent corrasion, eylinder vard
survelllance and maintenance,
construction of four new or improved
eylinder yvards at Paducah and one at K-
25, and relocation of some cylinders at
Paducah and K-25 to the new ar
improved yards, Cylinders were
assumed to be palnted every ten years,
which s consistent with carrent plans.

Long-Term Storage as Depleted UF;.
This alternative includes long-term
storage at a single location and could
Involve storage of cylinders in newly
constructed yvards, buildings, or an
underground mine. The location of such
a long-term storage facility could be at
a site ather than a current storage site.
Continued storage of depleted UF,
cylinders at the three current starage
sites, with existing eylinder

managenent of the entite Inventary,
wald oocur through 2008, and the
Inventory would decrease through 20134
as cylinders are belng consolldated at a
long-term storage Facility, Cylinders
waould be prepared for shipment at the
three current storage sites with
transportation of evlinders o a long-
term storage facility by truck or rail. The
long-term storage facility would include
yards, buildings. er an underground
mine. Transportation and dispasal of
any waste created from the activities
listed above would ocour under this
alternative,

Long-Tenmn Storage as Uranium
Oxicle, Under this alternative, the
depleted UFg would be converted from
depleted UFs to depleted uranium oxide
prior to placement In long-term storage.
Storage in a retrievable form in a facilicy
designed for Indefinite, low-
mainiepance operation would preserve
aceess o the depleted urardume Stocage
in the form of an oxide would be
advantageous in view of long-term
stability and the materlal preferred for
use or disposal at a later date.
Conversion of the depleted UF; 1o
depleted uranium oxide was assumed to
take place in a newly constructed stand-
alone plant dedicated to the converslon
process. Two forms of uranium oxide,
L9 and uranium dioxide (UO:), were
cansidered. Both oxide forms have low
solubllity In water and are relatively
stable over a wide range of
environmental condidons. Two
representative conversion technologies
were assessed for conversion to LUy
and three for conversion o Us. In
addition to praducing de'plel.ed uranium
oxide, comversion would result in the
production of conslderable quantities of
hydrogen Muarice (HE) as a by product,
HF could be converted to anhydroos
hydrogen fluoride (AHE), a
commercially valuable chemical, AHF is
toxic to humans if exposed at high
enough concentratlons, HF Is typically
stared and transported as a liguid, and
inventories produced from the
converslon process potentially could be
sold for use, Aliernatively, HF could be
neutralized by the addition of Hme to
form a solid Nuoride salt, CaFs, which
Is much less toxde than HE. CaFs
potentially could be sold for cammercial
use or could be disposed of elther in a
landfill or LLW disposal facllity
depending on the uranium
concentration and the applicable
regulations at the time of disposal.
Fallowing conversion, the depleted
uranium oxide was assumed 1o be
stared in driams Do bulldings, below
ground vaults, or an underground mine.
The storage Facilities would be designed

1o protect the stored material from
natural forces/degradation by
environmental forces, Once placed in
storage, the drums would require only
routine monitoring and maintenance
activities.

Use as Urandum Oxicle. Under this
alternative, depleted UFs would first he
converted to depleted uranium oxlde
(L0 or La®y), For assessment purposes,
conversion 1o depleted UD: was
assumed. There 1s a variety of current
and potential uses for depleted uranium
oxlde including use as radiation
shielding, use in dense materials
applications other than shielding, use in
light water reactor fuel cveles, and use
in advanced reactor fuel cycles.
Radiation shielding was selected as the
representative use option for detalled
analysis in the PEIS, A conversion
facility would be required 1o conven
UFs o depleted urandum oxide. The
conversion facility would also produce
elther AHF or Cal's as a byproduct.
These materials would be used or
disposed as discussed above,

'se as Urardum Metal In this
alternative. depleted UF; would first be
converted 1o depleted uranium metal.
Slmilar to use as depleted uranium
oxide, the depleted uranium metal was
assurmed 10 be used as the primary
shielding material in casks deslgned to
contain spent nuclear fuel or high-level
waste, The depleted uranium metal
wantld be enclosed between the stainless
steel shells making up the body of the
casks, A conversion facility would be
required to convert depleted UFs to
depleted uranium metal. The
canversion facility would also produce
elther AHF or Cal; as a byproduct.
These materdals would be used ar
disposed as discussed abave. In
additlon, some metal conversion
technologies would also produce large
gquantities af magnesium fluoride as a
byproduct, The magnesium fluoride
would be disposed of either in a
sanitary landfill or LLW disposal facility
depending upon the uranium
concentration and applicable disposal
regulations at the time, The manufacture
of depleted uranium metal casks was
assumed to take place at a stand-alone
industrial plant dedicated to the cask
manufacturing process, The plant would
be capable of receiving depleted
urandum metal from a comversion
facility. manufacturing casks, and
storing the casks until shipment by rall
tea user such as a nuclear power plant
or DOE facility.

Dizspasal. Under the dispesal
alternative, depleted UF; would be
chemically converted 1o a more stable
depleted uranium oxide form and
disposed of below grovund as LLW,

April 2020



Final Supplemental Environmental Impact Statement — Depleted Uranium Oxide
Appendix A — Relevant Federal Register Notices

Federal Register / Vol 64, No. 153/ Tuesday, August 10, 1999/ Notices

43361

Compared with long-term storage,
disposal is considered o be permanent
with no intent to retrieve the material
for future use. Prior to disposal,
canversion of depleted UFs was
assumed to take place at a newly
constriicted stand-alone plant dedicated
to the conversion process. This activity
would be identical o that described
under the 1un5-l.en'n storage as oxlde
alternative. Potentlal Impacts were
evaluated for bath UQ: and UsOg, The
conversion facility would convert
depleted UF,s to depleted uraniam oxide
and would produce either AHF or CalF
as a byproduet. These materials would
be used or disposed as discussed above.
Several disposal options were
conslidered Including disposal in
shallow earthen structures, below
ground vaults, and an underground
mine. In addition, two physical waste
forms were considered, ungrouted waste
and grouted waste,

Grouted waste refers to the solid
material obtained by mixing the
depleted uranium oxide with cement
and repackaging it in dreams, Grouting is
inended o increase structural strength
and stability of the waste and to reduce
the solubility of the waste in water.
However, because cement would be
added to the depleted uranium oxide,
grouting would Increase the total
valume requiring disposal. Groating of
waste was assumed to occur at the
disposal facility.

O s Preferred Allernative. DOE's
preferred alternative for the long-term
rmanagement and use of depleted UF; is
to begin conversion of the depleted UFs
inventary, as soon as possible, to
depleted uranium oxide, depleted
uranium metal, or a combination of
bath, The converslon prodiects, sach as
fluorine, would be used as much as
possible, and the remalning produscts
would be stored for future uses or
disposal. The Department currently
expects that conversion to depleted
uranium metal would be performed
only If ises beeome available, At this
tirme, the Department does not believe
that long-term storage as depleted
uranium metal and dispesal as depleted
uranium metal are reasonable
alternatives; however, the Depariment
remains open to exploring these options
further. [XJEs preferred alternative in
the Draft PEIS was to begin to convert
the depleted UF; inventory to uranium
oxide or depleted uranium metal only as
uses for the material became available.
Several reviewers expressed a desire for
DOE 1o stan comversion as soon as
possible. After consideration of the
comments, DOE revised the preferred
alternative in the Final PEIS 1o call for
the prompt conversion of the material wo

depleted uranium oxide, depleted
wranium metal, or a combination of bath
and long-term storage of that portion of
the depleted uranium oxide that cannot
be pat o irmediate use. Any proposal
1o proceed with the location,
construction, and operation of a facility
or facllitles will Involve additional
review under MEPA and will be subject
to availability of funding. DOE expects
that in the future, uses would be found
for some partion of the converted
materlal. The value of depleted uraniam
ared HF ar CaF: for use is based on their
unique qualities, the size of the
imventery, and the history of uses
aleeady implemented. DOE plans o
continue its support for the
development of Governmeni
applications for depleted uranium
products and to continue the safe
management of its depleted uranium
leventory as long as such inventory
remains in storage prior 1o total
conversion.

IV, Alternatives Dismissed From
Detailed Consideration

Storage and Disposal as Depleted
Uranium Metal. Converslon of depleted
LIFs to depleted uranium metal for long-
term storage and converslon to depleted
uranium metal for disposal were not
analyzed in depth as reasonable
alternatives In the Final PEIS. These
alternatives were rejected because of
higher conversion cost for some
processes wsed to convert LF, to metal,
the lower chemical stability of uranium
metal as opposed o wraniam axide thus
requiring different considerations for
handling and storage. and uncertainty
aver the suitability of depleted uranium
mwtal as a final disposal form. At this
time, the Department does not belleve
that long-term storage as depleted
uranium metal and disposal as depleted
uranium metal are reasonable
alternatives; however, the Department
remains open to exploring these options
further.

Storage and Disposal as Depleted
Uranium Tetrafluoricde (UF). Long-term
storage as depleted LUFy and disposal as
depleted Uk, were also not analyzed in
depth as reasonable alternatives in the
Final PEIS. Although more stable than
LFs, UFy has no Identified direct use,
offers no obvious advantage in required
storage space, and 15 less stable than
oxlde forms, Further, as a disposal forim,
LIF4 1s soluble In water.

V. Summary of Environmental Impacts
The PEIS analyses indicated that the
areas of potential adverse environmental

impacts include human health and
safety impacts, impacts to ground water,
alr quality, and waste management

under certaln condltlons. In additlon,
the Final PELS idemtified net positive
socloeconomic Impacts in terms of
employvment and income for all
alternatives. The most important
potential impacts in these areas are
sigminar #ed in the following paragraphs
{detalled discussions are provided In
the Final PE1S). For all alternatives,
pm.enlial. Impacts in other areas,
including ecologlcal resources, resource
requirements, land use, cultural
resources, and environmental justice, it
was determined to be low to negligible
or entirely dependent an the actual sites
where the alternatives would be
implemented that are, as yet,
unicentifled.

Humean Health and Saferv. Potential
impacts to the health and safety of
workers and members of the public ame
p-nsslble during construction activities,
during normal facllity operations, in the
long-term if ground water
contamination occurs, from facility
aceldents, and from transportation.
During normal facility operations, under
all altermatives, impacts o human
health and safety would be limited 1o
involved workers (persons directly
involved inthe handling of radicactive
or hazardous materials). Involved
workers could be exposed to low-level
radiation emitted by depleted uranium
during the normal course of their work
activitles. The overall mdiation
exposure of workers was estimated to
result in one cancer fatality under the
no-acton alternative, from one to two
cancer fatalities under the long-terin
storage as UFs and the two use
alternatives, and up to three cancer
fatalities under the disposal and
preferred alternatives. For all
alternatlves, except the disposal as
oxide alternative, these exposures were
estimated to be within applicable public
health standards and regulations.

For the disposal as oxide alternative,
if the disposal facility were located ina
“wet” environment {typical of the
Eastern Unired States), the estimated
cose from the use of groundwater at
1,000 vears after the assumed fallure of
the facility would be abowt 100 mrem’
vear, which would exceed the
regulatory dose limit of 25 mrem/vear
specified in 10 CFR Part 61 and DOE
Order S820L2A for the disposal of LLW.
Ina "dry” environment typical of the
Western United States, the analysis
indicated that disposal would not
exceed regulatory 1imits for over 1,000
vears in the future even iF the facility
leaked.

Under all alternatives, workers
(including invalved and noninvalved)
could be injured or killed from on-the-
Jjob accidems unrelated 1o radiation or
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chemical exposure. Using statlstics from
similar activities, under the no-action
alternative, it was estimated that zero
fatalities and about 180 injuries might
occur over the perled from 1999 through
2039, Under all other alternatives, it was
estimated that from one to five faralities
and fram 310 to 4,100 injuries might
occur over the same period.

Accidents are possible that could
release radiation or chemilcals 1o the
environment potentially causing
adverse health effects among workers
and members of the public under all
alternatives. Accidents involving
cylinders are possible under all
alternatives and could have severe
consequences (depending on the
arnount of DUF; released) that would be
primarily lmited to on-site workers
even under the warst condltions, During
a sEvere c}'!1nder accident, it was
estimated that up to three fatalities from
HF exposure would eocur among
narinvalved workers, with the
additional passibility of fatalities among
those directly invelved in the accident
Howewver, because the probability of
such aceidents oceurring is low, they
would not be expected to ocour during
the operational periods considered In
the Final PEIS.

Low probability aceidents invalving
chemicals at a conversion facility were
estimated to have potential
consequences that are much greater than
accidents invelving cylinders. Such
aceidents woiild be possible under the
long-term storage as oxide, use as oxide,
use as metal, disposal, and preferred
alternatives because they would require
conversion of UFs to another chemlcal
form with mpiure of tanks containing
AHF or ammonia estimated to have the
largest potentlal consequences. Such
accidents are expected 1o ocour with a
frequency of less than once in one
million per year of operation. If such a
SEVECE EVENL WeDe 10 eocur, it was
estimated that up to 30 fatalities among
the public and four fatalities among
nonlnvalved workers would be possible.
Although the consequences of cylinder
and chemical accidents could be severe,
these types of accldents are expected to
be extremely rare. The maximum
caleulated risk for these accidents
would be zero fatalities and irreversible
adverse health effects expected for
nonlnvalved workers and the public
combined and one adverse effect (milld
and temporary effects such as wemporary
decrease in kidney function or
respliratory irritation} expected for the
peneral public.

Transportation activities could also
potentially result in adverse health and
safery impacts. Although specific sites
for some of the management activities

(converslon, for example) have not been
iddentified, the Final PEIS analyzed the
potential impacts assoclated with
shipping UFs cylinders to alternative
lecations using representative shipment
lengths and routes, The primary impacts
firem transportation are related to
accldents. The total number of traffic
fatalitles was estimated on the basis of
national traffic statistics for shipments
by bath truck and rail modes for all
alternatives. If shipments were
predominantly by trock, it was
estimated that zero fatalities would be
expected for the no-action alternative,
approximately two fatalitles for the
long-term storage as depleted UF;
alternative, and up to four fatalities for
each of the other alternatives. Shipment
by rail would result in similar, but
slightly smaller, Impacts. Severe
transpontation accidents could also
cause a release of radicactive material or
chemicals from a shipment that could
have adverse health effects. All
alternatives, other than no actlon and
Iong-term storage as UFs, could invalve
the transpartation of relatively large
guantities of chemicals such as
ammonia and AHF because conversion
wiontld be required. Severe accidents
invalving these materials couald result in
releases that caused fatalities with HF
posing the largest potential hazard, For
example, if a severs accident involving
a railcar contalning HE occurred in an
urban area under unfavorable weather
concitlons, It was estimated that up o
30,000 peaple would experience
frreversible adverse effects (such as lung
damage) and 300 fatalities could ooour,
However, because of the low probability
of such accidents, the maximum
caleulaned risk for these accidents
would be zero fatalitdes, I HE were to
be neutralized 1o CaFs at the conversion
facility, the risks associated with its
transportation would be eliminated,

Ground Water Quality, For operations
under all alternatives, uranium
concentrations in grmmd water at the
three current storage sites wionld rermain
below guldelines throughaout the project
duration if cylinder maintenance and
painting activities are performed as
expected. Ground water impacts are
passible under the disposal alternative
if the disposal facility were located in a
et environment, In a dry
environmental setting, ground water
impacts for the severe situation would
be unlikely for at least 1,000 years.

Adr Qurality. Under all alternatives,
impacts to alr quality from constraction
and factlity operations would be within
existing regulatory standards and
guldelines. Under the no-action
alternative, however, if cylinder
malntenance and painting do not reduce

cylinder corrosion rates, It 1s possible
thit eylinder breaches could result in
HF air concentrations greater tham the
regul atory standard level at the K=25
storage sive around the year 2020; HF
concentrations at the Paducah and
Portsmouth Sites were estimated 1o
remaln within applicable standards or
guildelines,

Waste Management. Under all
alternatives requiring conversion, there
is the potential that significant amounts
of fluorine-contalning wastes could be
penerated, [T the HF produced from
conversion were not used, CaFs
venerated from the neutralization of HF
might have to be disposed of as low-
level radicact ive waste,

Socioeconomics, Positive
socloeconomic impacts would occur
under all alternatives. The no-action
alternative would create about 140
direct jobs and generate about 56,1
million in direct income per operational
vear. The storage as UF; alternative
wionld ereate about 610 ta 1,200 direct
Jjobs and generate about $35 10 $65
million in direct income per year. The
other alernatives {long-term storage as
oxlde, use as oxide, use as metal,
disposal, and preferred alternatives)
would have more beneflcial
socloeconomic Impacts, creating about
070 w0 1,600, 1,250 10 1,600, 1.26010
1,600, 900 1o 2,100, and 1,600 to 1,840
direct jobs per year, respectively, and
generating about $55 to 885 million, 579
to 593 million, $79 1o 93 million, £55
o 5120 million, and $8% wo §1 10 millicn
in direct income per year, respectively,
Continued cylinder storage under all
alternatives would result in negligible
impacts on reglonal growth and
housing.

Cumerlative fmpacts, The contimaed
cylinder storage and cylinder
preparation companents of the depleted
UFs management alternatives would
result in environmental impacts that
wotile be expected to be relatively
minor. The estimated cumulative doses
1o members of the general public at all
three sites would be below levels
expected to result in a single cancer
fatallty over the life of the project, and
the annual dose to the off-site
maximally exposed (ndividual would be
considerably below the Environmental
Protection Agency (EPA) maximum
standard of 10 mrem/year from the air
pathway. The cumulative collective
dose to workers at the three sites would
result in one to three additional cancer
faralities over the duration of the
program. Cumulative demands for
water, wastewater treatment, and power
would be well within existing capacities
at all three sites. Relatively small
amounts of additional land would be
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needed for depleted UF; management at
the three current storage sites, The
cumulative impacts of conversion, long-
term storage, and disposal activities
could not be determined because
specific sites and technologies have nat
been designated for these optlons.
Further analyses of cunmalative impacts
would be perfermed as required by
NEPA regulations for any technology or
siting proposals that waould Invalve
these facilities,

Y1, Environmentally Prefecred
Alternative

Cherall, the potential for adverse
environmental impacts tends to be the
smallest for the no-action and long-term
storage alternatives peimacly becaiise
they do not require construction and
operation of conversion facilities or
significant transportation operations.
Although the potential impacts tend to
be small for all alternatives, differences
do exist among the alternatives, The
presence of a conversion facility results
in the potential for both facility and
transportation accidents invalving
hazardous chemicals that could have
severe consequences. However, it must
be recognized that the probability of
such accidents is low, and accident

entlon and mitigative measures are
well established for these types of
industrial activities, In addition,
beneficlal socloeconomic impacts tend
1o be smallest for the no-action and
long-term storage as UF; alternatives
and greatest for those alternatives
invalving conversion. Finally, the
differences in Impacts among the
alternatives tend to be small when
considering the uncertainties related to
the actual processes and technologles
that willl be used and the faet that actual
sites have not been identified, [n
general, because of the relatively small
risks that would result under all
alternatives and the absence of any clear
basis for discerning an environmental
preference, DOE concludes that no
single alternative analyieed in depth in
the Final PEIS is clearly
envirenmentally preferable compared 1o
the other alternatives.

WL Mitigation

Specific mitigation measures may
need 1o be developed as part of the
design of the particular conversion
factlitles. Such measures would be
acdldressed during the preparation of
project-speciflc MEPA reviews.

VI Comments on Final PEIS

The Final PEIS was mailed to
stakeholders in mid-April 1999, and the
EPA issued a notice of availability in the
April 23, 1999, Federal Register. [n

addition, IXE lssued a notice of
availability in the April 25, 1999,
Federal Register. The entire decument
was also made avallable on the World
Wide Web, Comments were received by
five reviewers, and at the same time,
about two dozen responses to the
aforementioned expression of interest
were recelved, The following is a
summary of the comments recelved by
reviewesrs of the Final PEIS;

» Cormmments related to the preferred
alterpative. One reviewer, BNFL Inc.,
refterated their previeus comments that
DOE should have analyzed in depth, the
environmental impacts of converslon of
the depleted Uk to depleted uranium
metal for long-term storage and
disposal. DOE addressed these
comments in volume 3 of the Final PELS
and earlier in this ROD. At this time, the
Department does not belleve that long-
term storage as depleted uranium metal
and disposal as depleted uranium metal
are reasonable alternatives; however, the
Deparl ment remains open to exploring
these options further. Should the
Departmient be persuaded that it is
reasonable 1o convert the depleted UF;
to depleted uranium metal for long-term
storage or disposal. these aliernatives
would be analyeed in detall in future
MNEPA reviews, as necessary.

« General commenis, The U5,
Environmental Protection Agency
cammented that the Department has
adequately addressed its concerns on
this project and suggested that DOE use
a single location for a conversion pilot
plant as it conducts its further planning
and environmental analysis. The
Kentucky Herltage Council
recammended that any previously
uredisturbed areas impacted by the
proposed project be surveyed by a
professional archaeologlst. Should the
Department decide to construct a
conversion facility in the State of
Kentucky, the decision to conduct the
requested survey would be addressed at
that time. The Kentucky Department for
Emvironmental Conservation, Division
of Water, affitmed that the concerns
they raised on the Drafi PEIS have been
acddressed in the Final PEIS. The
Kentucky Department for
Environmental Conservation, Division
of Waste Management. reiterated the
cancerns that were raised in their April
23, 1998, letter regarding the Draft PEIS,
These comments were addressed in
volume 3 of the Final PEIS. The
Kentucky Department for
Ervironmental Conservation,
Underground Stoeage Tank Branch, is
currently waiting for closure reports and
documentation for several tanks from
the Paducah Site. This comment was
forwarded to the site for appropriate

action. Finally, should the Department
decide 1o construct a conversion facility
in the State of Kentucky, the
Department would address the issue of
using on-site landfills for disposal of
waste generated by such a facility at that
time.

IX. Other Factors

Public Law 105-204. In accordance
with this law, the Secretary of Energy
submitted 1o Congress a plan for the
construction of plants at Paducah,
Kenucky, and Portsmouth, Ohlo, 1o
convert its large inventory of depleted
uranium hexafluoride, These proposed
activities would be subject 1o review
under MEPA, The preferred aliernative
is cansistent with this legislation,

Cost. As part of the analysis done 1o
develop a long-term management plan,
the comparative costs associated with
representative technologles for each of
the alernatives were caleulated. The
Cost Analysis Report provided life-eyele
cost estimates for each of the
alternatives and estimates the prinary
capital and operating costs for each
alternat ive reflecting all development,
construction, operating, and
decontamination and decommissioning
costs as well as potential offsetting
revenues from the sale of recycled
materials, The costs are estimated at a
preconceptual design level, Depending
on the technology and the option
selected for disposal, conversion, long-
term storage. and cylinder preparation,
there was a wide variation in the cost of
various altermatives. In general, the no-
action alternative was the least costly,
while the disposal and use as metal
alternat ives were the most costly.

Atomic Vapor Laser [sotope
Separation (AVLISE. USEC Inc.
announced on June 9, 1999, that it
would suspend AVLIS tec hnalogy
development activities. The Final PEIS
had identified that the AVLIS process
could potentially be used to re-enrich
depleted UFs, USEC Inc. has announced
that it will move forward with
evaluating potentially more economical
technology options, such as the Silex
laser enrichment process and gas
centrifuge technology,

X, Decision

DOE has decided that it will select the
preferred alternative from the Final
PEIS. This decision includes the
following actions:

* [DOE will take the necessary steps to
promptly convert the depleted UFs
inventory to depleted aranium oxide,
depleted uranium metal, or a
combination of both. Conversion 1o
depleted uranium metal would eocur
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only when uses for the convented
material are identified.

+ The depleted uranium oxide will be
used as much as possible and the
remaining depleted uranium oxide will
be stoned for potential futiire @ses oF
dispasal, as necessary.

« Any proposal to proceed with the
location, construction, and operation of
a facility ar facilities for conversion of
the depleted UFs toa form other than
depleted UFs will invaolve additional
NEPA review (e, Fm{ecl—ﬁpatiﬁc EIS).

* The proposed facilities 1o be
constructed to support this comversion
decision would be bullt consistent with
the plan submitted as required by Public
Law 105-204.

+ DOE anticipates that approximately
4,700 evlinders comaining depleted UFs
that are lecated at the East Tennessee
Technology Park at Oak Ridge would be
shipped 1o a conversion facility.

# Depleted UFs will be available for
use until all of it has been converted 1o
another form.

XL Conclusion

[OE believes conversion of the
depleted UF; inventory to depleted
uranium oxide as soon as possible is the
prudent and proper decision. Several
factors, including increased chemical
stability, socloeconomic benefits
associated with the conversion, and
puhll: and congressional desire to move
forward with conversion, have
coniributed to this declsion. Conversion
to depleted uranium metal would be
performed only when uses for the
converted material are identified. A
this time, the Department does not
believe that long-term storage as
depleted uranium metal and disposal as
deplered uranium metal are reasonable
alternatives: however, the Department
remains open to exploring these options
further. DOE will continue 1o safely
maintaln the depleted UFs eylinders
while moving forward o implement the
decislons set forth n this ROD,

Isswed in Washington, D.C. this second day
of Auvgust, 1999,

Bill Richardson,

Seeretary of Energy.

[FR Doc. 99-20471 Filed 8-2-99; 8:45 am|
BILLING CODE 450-01-F

DEPARTMENT OF ENERGY

Request for Information on Potential
Studies in the Russian Federation of
Low Dose-Rate Radiation Health
Effects

AGENCY: Office of Envirenment, Safety
and Health, DOE.

ACTION: Request for information.

suMMARY: The LS. Department of
Energy (DOE), announces a request for
information (RFD) on patential studies in
the Russian Federation of low dose-rate
radiation health effects. Specifically,
DOE is interested in receiving
information on new ideas for
epidemlologlc, doslmetric/
bicdosimetric, and/or molecular
epldemiologle studies that would: (1)
Build upon collaborative research
already conducted on workers and
populations in the Southern Urals; or (2)
utilize information on other similar
cohorts in the Bussian Federation.
Information submitted in response to
this RFI will be used io define the scope
of a Request for Applications (REA) that
miay be Issued in late calendar vear
1994,

0ATES: The deadline for receipt of
submissions 1s Cctober 5, 1999,
appressES: U5, Department of Energy,
Office of International Health Programs,
EH-63/270CC, 19901 Germantown
Foad, Germantown, Maryland 20874~
1200

FOR FURTHER INFORMATION CONTACT.
Requests for further information on this
announcement may be directed 1o
Ellzabeth White, Office of Internaticnal
Health Programs (EH-63), L5
Department of Energy, telephone: (301}
903-7582; facsimile: (301) B03-1413;
electronic mail:
elizabeth.white@eh.deegov. Responses
miay be submitted, preferably by
electronic mail or facsimile, to Ms,
White.

SUPPLEMENTARY INFORMATION:
Table of Contents

I, Purpose

II. Background

II. Description of Ongoing JOCRER Projects
IV. Submissions to this RFL

V. Disclaimer

I. Purpose

The Office of International Health
Programs, Office of Environment, Safety
anel Health, in partnership with
ministries of the Bussian Federation,
funds epldemialogle studies of coharts
of workers and populations to evaluate
the health consequences (cancer and
other diseases) of exposure 1o low dose-
rate lonizing radiation. These ongoing
studies are coordinated through the
Joint Coordinating Committee Tor
Radiation Effects Research (JCCRER).
Section [ ("Background™) provides a
description of the JCCRER and Sectlon
I " Description of Ongoing Projects’)
sets forth a description of the
populations camently being siadied in
the Bussian Federation under the
auspices of the JOCRER.

The purpose of this Notice is to
encourage the submission of
information on potential radiation
health effects research. The Cifice of
International Health Programs is
interested in ldeas for new
epidemiologic, dosimetric’
biodosimetric, and/or malecular
epidemiologic studies that would: (1)
Build upon low dose-rate radiation
health effects research already
conducted under the ausplees of the
JECRER in the Southern Urals. In
particular, DOE is looking for ideas for
new projects invelving the worker and
population cohorts (See Section 1)
affected by radlation emitted from the
Mayak Production Association; or (£)
use other similar epldemiologlc and
dosimetric databases in the Russian
Federation to further elucidate the
health effects of chronde low dose-rate
radiatlon exposure. In particular, we are
interested in learning about other
cohorts or potential cohorts of radiation-
exposed workers and populations, and
the potential scientific studies that
could be developed for these cohorts.

[DOE, with the help of its standing
Scientific Review Group, will review
the information submitted in response
ta this RFI for use in defining the scope
of an RFA that may be issued in late
calendar year 1998, DOE anticipates that
approximately $1,000,000 may be
available in fscal vear 2000 to Initiate
new feasibility projects,

I1. Background

The JCCRER is a bilateral Government
committes representing agencies from
the United States and ministries from
the Russian Federation. [t was
established o implement the Agreement
on Cooperation in Research on
Radiatien Effects for the Purpose of
Minimizing the Consequences of
Radicactive Contamination en Health
and the Environment signed on January
1. 1994, by 1.5, Secretary of State
Warren Christopher and Bussian
Forelgn Minister Andrey Kozyrev to
support and facilitate joint cooperative
research.

Radiation research conducted jointly
with the Russian Federation provides a
unlgque apportunity to learn more about
possible risks 1o groups of people from
lengthy exposure to radiation. This
could include people receiving
exposure from uranium mining.
operations of nuclear facilities, transpon
and dispasal of radicactive materials,
the testing and dismantling of nuclear
weapons, radiation accidents, and
grossly contamminated sites or facilities,

Currently, the JCCRER and DOE are
focusing on population and worker
stucies in the Southern Urals reglon of
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halseypi@oro.doegov or check the Web
site at www.oakridge.dee. gov/em/fssab.
SUFFLEMENTARY INFORBATION:

Purpose of the Beard: The purpose of
the Board is to make recommendations
to MOE in the anees of enviconmental
restoration. waste management, and
ralated activities.

Tentative Agenda

& o.m.—Introductions. averview of
meeting agenda and logistics [Dave
Maosby JE B &

B:15 a.m.—Past year evaluation—Board
and itﬁkﬂhﬂ‘i der survey results,
what worked, whal can be
improved (Facilitator)

0:50 a.m,—Break

10:05 a.m.—Fast vear evaluation
continued

10:45 a.m.—Summaries and Qf&A on the
most important issues to DOE, TN
Department of Environment &
Conservation, and EPA [Facilitator)

11:30 a.m.—~Lunch

12:30 pom—Environmental
Management Committes {Luther
Gihson)

* Accomplishments and impacts

= Review FY 2004 Work Plan

s [dentify issues for FY 2005

» Assipnment of new issues/issues
MHATIRETS

1:30 pom—Stewardship Committes
[Ben Adams)

+ Accomplishments and impacts

= Review FY 2004 Work Plan

# [dentify issues for FY 2005

= Assignment of new issues/issues
mmanagers

2:30 p.m.—Hreak

2:45 p.m.—Public Outresch Committee
[Committes Chairl

. a‘l.ccnmplinhmants and impacts
+ Review FY 2004 Work Plan
s [dentify issues for FY 2005

3:15 pom.—Board Finance Committes
Kerry Trammell)

» Accomplishments and impacts
» Review FY 2004 Work Plan
+ [dentify issues for FY 2005

3:45 p.m.~Convene Board meeting to
elect officers and conduct other
business as neaded

» Public Comment Period
4:45 p.m.—Set date for next retreat and
adjourn

Pulblic Participation: The mesting is
open to the public. Written statemants
may be filed with the Committee sither
before or after the meeting, Individuals
who wish to make oral statements
pertaining to agenda items should
contact Pat Halsey ot the address or
telephone number listed above.

Requests must be received five days

prior to the meeting and reasonable
provision will be made to include the
presentation in the agenda. The Deputy
Designated Fedaral Officer is
empowered to condud the meeting in a
fashion that will facilitate the orderly
conduct of business. Each individual
wishing to make public comment will
b provided a maximum of five minutes
to present their comments. This Federal
Regisler notice is being published less
than 15 days prior to the meating due
to program matic issues that had 1o be
regolved prior o the meeting date.

Minutes: Minutes of this meeting will
be available for public review amd
copying al the Department of Energy’s
Information Center at 475 Oak Ridge
Turnpike, Oak Ridge. TN between &
a.m. and 5 p.m. Monday through Friday,
or by writing to Pat Halsay, Department
of Energy Oak Ridge Operations Office,
PO, Box 2001, EM=00, Ouk Ridge, TN
37831, or by calling her at [B65) 576—
4025,

Tzewnd at 'Wa:dt'ulnmu. D, om July 20,
2004,
Rachel M. Samuel,
Drepuity Advisory Comenitter Manage ment

oer,

[FR Doc, 04-17048 Filed ?-26-04: 5:45 am]
WLLMNG CODE E450-01-P

DEFARTMENT OF ENERGY

Record of Declslon for Construction
and Operation of a Depleted Uranium
Hexafluorlde Converslon Facllity at the
Portsmouth, OH, Site

AGENHCY: Department of Energy.
ACToN: Record of decision.

summany: The Department of Energy
[DOE) prepared a Final Environmental
Impact Statement for Constrection and
Operation of @ Deplefed Uraniwm
Hexafluoride Conversion Facility at the
Fortsmouth, Cihie, Site [FEIS] (DOES
ElS-0360). The FEIS Notice of
Availability was published by the U5
Environmental Protection Agency (EPA)
in the Federal Regisier (60 FR 34161) on
June 18, 2004. In the FEIS, DOE
considered the potential envirommental
impacts from the construction,
operation, maintenance, and
decontamination and decommissioning
(D&M of the proposed depleied
uranium hexafluoride (DUFs)
conversion facility at three alternative
locations within the Portsmouth site,
including transporation of cylinders
[DUF ;, normal and enriched UFs, and
emply) currently stored at the East
Tennessee Technology Park (ETTP) near
Oak Ridge, Tennessee, o Portsmout b:
construction of a new cylinder storage

yard at Fortsmouth (if required) for the
ETTP cylinders; transportation of
depleted uranium convarsion products
and waste materials to a disposal
Facility; transportation and sale of the
aqueous hydrogen Auoride (HF)
produced as a conversion co-product;
and neutralization of aqueous HF to
caleium Auoride (CaF;) and its sale or
disposal in the event that the aguecus
HF product is not sold. An option of
shipping the ETTP cylinders to the
Paducah, Kentucky, site has also been
considersd, a5 has an aption of
expanding operations by increasing
through put (through efficiency
improvements or by adding a fourth
conversion line) or by extending the
period of oparation. A similar EIS was
issued concurrently for construction
and operation of a DUF, conversion
facility ot DOE's Paducah site (DOES
EIS-0259).

DOE has decided o construct and
operate the conversion feility in the
west-central portion of the Portsmouth
site, the preferred alternative identified
in the FEIS as Location A.
Groundbreaking for construction of the
facility will commence on or befsne July
a1, 2004, as anticipated by Public Law
[Pub. L.) 107—206. Cylinders currently
storad at the ETTF site will ba shipped
to Portsmouth: a new cylindar vard will
be constructed. if necessary. based on
the availability of stompge vard space
whean the evlinders are received. The
aqueons HE produced during
conversion will be sold for use, pending
approval of authorized release limits, as
appropriste.

ADDRESSES: The FEIS and this Record of
Decision [ROD) are available on the
DOE National Environmental Policy Act
[NEFA) Web site at hifp://
www.eh.doe.govinepa and on the
Deplated UF, Management Information
MNetwork Web site at http://
warbead, anl goviuranium, Copies of the
FEIS and this ROD may be requested by
e-mail at Ports_INFa@an! gov, by toll-
free telephone al 1-B66=-530-0944, by
toll-free fax at 1-866-530-0%43, or Za
contacting Gary S, Hartman. Oak Ri
Operations Cifice, LS, Department of
Energy, SE-30-1, P.O. Box 2001, Oak
Ridge. Tennesses 37831,

FOR FURTHER INFORMATION CONTACT: For
information on the conversion facility
construction and opecation, contact
Gary Hartman at the address listed
above, For general information on the
DOE NEPA process, contact Carol
Borgstrom, Director, Office of NEPA
Policy and Compliance (EH=42), U5,
Department of Energy, 1000
Indepandence Avenue, SW.,
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Washington, DC 20585, 202=566-4600,
or leave a message at 1-800-472-2756.
SUPPLEMENTARY INFORMATION:

1. Background

The United States has produced DUFs

since the early 10508 as part of the

cess of enriching natural uranium for
E:nnh civilian and military applications.
Production took place at three gaseous
diffusion plants &DP&;}. first at the K-
25 site (now called ETTF) at Ouk Ridge,
Tennessee, and subsequent]y at
Paducah, Kentucky. and Portsmouth,
Ohio. The K=25 plant ceased
anrichment operations in 1985, and the
Portsmouth plant ceased enrichment
operations in 2001, The Paducah GDF
continues o operate,

Approximately 250,000 1 (275,000
tans) of DUF, is presently stored in
about 16,000 cylinders at Portsmouth
and about 4,800 cylinders at ETTE. The
majority of the cylinders weigh
approximately 12 t (14 tons) each, are 48
inches (1.2 m) in diameter, and are
stored on outside pads, DOE has been
looking at allernatives for managing this
inventory. Also in storage are 3,200
cylinders at Portsmouth and 1,100
eylinders at ETTP that contain enriched
UFsor normal UFs (collectively called
“non-DUF." cylindars) or are empty.
[The non-DUFs cylinders would not be
processed in the conversion facility.]
The Portsmouth FEIS considers the
shipment of all ETTF evlinders to
Portsmouth, as well as the management
of both the Portsmouth and ETTF non-
DUF s exlinders at Portsmauth.

As a first step, DOE evaluated
potential broad management options for
its OUF, inventory in a Programmatic
Environmental Impact Statement for
Alternative Strategios for the Long-Termn
Management and Use of Depleted
Lranivm Hexaflveride (DUF,; PEIS)
(DOEEIS—0264) issued in April 19949, In
the PEIS Record of Decision (64 FR
43358, August 10, 1999), DOE decided
to promptly convert the DUF; inventory
to a mom stable uranium oxide form
and stated that it would use the
depleted uranium oxide as much as
possible and store the remaining
depleted uranium oxide for potential
future uses or disposal, as necessary. In
addition, DOE would convert DUF, to
depleted uranium metal, but only if uses
for metal were available. DOE did not
select specific sites for the conversion
facilities but reserved that decision for
subsaquent NEPA review. Today's
Record of Decision announees the
outcome of that site-specific NEFPA
review, DOE is also issuing today a
saparate but related ROD announcing
the siting of a DUF; conversion facility
at Paducah, Kentucky.

Congress enacted two laws that
directly addressed DOE's management
of its DUF; inventory. The first law,
Pub. L. 105=204, signed by the President
in July 1998, required the Secretary of
Energy to prepare a plan 1o commence
construction of, no later than january
31, 2004, and to operate an on-site
facility at each of the GDPs at Paducal,
Kentucky, and Portsmouth, Ohio, to
treat and recycle DUF,, consistent with
MEFA. The second law, Pub., L. 107=
206, signed by the President on August
Z, 2002, required that no later than 30
days after enactment, DOE must award
a contract for the scope of work
described in its Request for Proposals
[RFF) issued in October 2000 for the
design, construction, and operation of a
DUF, conversion facility at each of the
Department’s Paducal, Kentucky, and
Portsmouth, Ohio, gaseous diffusion
sites, It also stipulated that the contract
require groundbreaking for construction
to ocour no later than July 31, 2004, at

hath sites.

In response to these laws, DOE issued
the Final Plan for the Conversion of
Depleted Uranium Hexaflnoride os
Required by Public Law 105-204 in July
1080, and awarded a contract (o
Uranium Disposition Services (UDS] for
construction and operation of two
conversion facilities on August 20,
2002, consistent with NEPA.

On September 18, 2001, DOE
published a Motice of Intent (NO1) in the
Federal Register (66 FR 45123)
announcing its intention to prepare an
EIS for the proposed action to construet,
operate, maintain, and decontaminate
and decommission two DUF,.
conversion facilities: One at Portsmouth
and one at Paducah. Following the
enactment of Pub. L. 107-206, DOE
mevaluated the appropriate scope of its
site-specific NEPA review and decided
to prepare two separate E15s, one for the
plant proposed for the Paducah site and
a second for the Portsmouth site. This
change in approach was announced in
the Federal Register on April 28, 2003
(68 FR 22368).

The two draft conversion facility ElSs
were mailed to stakeholders in late
Movember 2003, and a Notice of
Availability was published by the EFA
in the Federal Register on Movember 28,
2003 (68 FR 66824). Comments on the
draft EISs were accepted during a 67-
day review period that ended on
February 2, 2004, DOE considered these
comments and prepared two FE1Ss, The
Maotice of Availability for the two FEISs
was published by the EPA in the
Federal Register (69 FR 34161) on June
18, 2004.

IL. Purpose and Need for Agency Action

DOE needs to convert its inventory of
DUF, to more stable chemical formis)
for use or disposal. This need follows
dirsctly from (1) the decision presented
in the August 1999 ROD for the PEIS,
namely. to begin conversion of the DUF
inventory as soon as possible. and (2)
Puhb. L. 107-206, which directs DOE to
award a contract for construction and
operation of conversion facilities at both
the Paducah site and the Portsmouth
site,

1. Alernatives

Noe Action Alternative. Under the no
action alternative, conversion would not
oceur. Current cylinder management
activities (handling, inspection,
monitoring, and maintenance) would
continue: Thus the status quo would be
maintained at Portsmouth and ETTP
indefinitely.

Action Alternatives. The proposed
action evaluated in the FEIS is to
construct and operate a coOnversion
facility at the Portsmouth site for
conversion of the Portsmouth and ETTP
DUF inventories into depleted uranium
oxide (primarily trinranium octacx de
[UsDs]) and other conversion products,
The FEIS review is based on the
conceplual conversion facility design
proposed by the selected contractor,
UDS, The UDS dry conversion process
is a continuous process in which DUF,
is vaporized and converted to a mixture
of wraninm oxides (primarily [a04) by
reaction with steam and hydrogen in a
Fluidized-bad conversion unit. The
hydrogen is generated from anhydrows
ammonia [(NH;). The dapleted UsOy
powder is collected and packaged for
disposition in bulk bags {large-capacity,
ﬂlmE'I::'B,. fAexible hags?irgrﬁthe ﬁ:tﬁi 4
cylinders to the extont practicable,
Equipment would also be installed to
collect the aqueous HF (also called HF
acid) m-pmﬂucl and process it into HF
at concentrations suitable for
commercial resale. A backup HF acid
neutralization system would convert up
to 100% of the HF acid to CalFa for sale
or disposal in the future, if necessary.
The conversion products would be
transported to a disposal facility or o
users by truck or rail. The conversion
Facility will be desipned with three
paralle]l processing lines to convert
13,500 t (15,000 tons) of DUF, per vear,
requiring 18 years to convert the
FPortsmouth and ETTP inventories,

Thres alternative locations within the
site were evaluated, Locations A
[preferred), B, and C. The proposed
action includes the transportation of the
cylinders currently stored at the ETTP
site to Portsmouth. In addition, an
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option of transporting the ETTP
cylinders to Paducah was considerad, as
was an option of expanding conversion
facility operations.

Alternative Locetion A [ Preferred
Altermmative), Location A is the preferned
location identified in the FEIS for the
conversion facility and is located in the
west-central portion of the site,
encompassing 26 acres (10 ha). This
location has three existing structures
that wene formerly used to store
containerized lithium hydroxide
monohydrate. The site was rough
graded, and storm water ditch systems
were installed. This location was
identified in the RFP for conversion
services as the site for which bidders
were to design their proposed facilities,

Alternative Location B, Location B is
in the southwestern portion of the site
and encompasses approximately 50
acres (20 hal. The site has two existing
structures built as part of the gas
cantrifuge enrichment project that was
begun in the eary 19608 and was
terminated in 1985. USEC is currently
in the process of developing and
demonstrating an advanced enrichment
technology based on gas centrifuges. A
licanse for a lead test facility to be
operated at the Portsmouth site was
issued by the ULS, Nuclear Regulatory
Commission (NRC) in February 2004.
The lead facility would be located in the
existing gas centrifuge buildings within
Location B. In addition, USEC
announced in Janwary 2004 that it
planned to site its American Centrifuge
Facility at Portsmouth, although it did
not identify an exact location.
Therefore, Location B might not be
available for construction of the
conversion facility,

Alternative Location C. Location C is
in the southeastern portion of the site
and has an area of about 78 acres (31
ha). This location consists of a level to
very gently rolling grass field. It was
graded during the construction of the
Portsmouth site and has been
maintained as grass fields since then.

Under the action alternatives, DOE
evaluated the impacts from packaging,
handling, and transporting depleted
uranium oxide conversion product
(primarily Us0g) from the conversion
facility to a low-level waste (LLW)
disposal facility that would be (1)
selected in & manner consistent with
DOE policies and orders and (2)
authorized to receive the conversion
products by DOE (in conformance with
DOE orders), or licensed by the NRC (in
conformance with NRC regulations), or
an NRC Agreement State agency (in
conformance with state laws and
regulations determined to be equivalent
to NEC regulations). Assessment of the

impacts and risks from on-site handling
and disposal at an LLW disposal facility
has been deferred to the disposal site’s
site-specific NEPA or licensing
documents. While the FELS presants the
impacts from transporting the DUF
conversion products to both the
Envirocare of Utah, Inc., facility and the
Mevada Test Site (NTS), DOE plana to
decide the specific disposal location(s)
for the depleted U0 conversion
product after additional NEPA review,
a3 necessary. Accordingly, DOE will
continue to evaluate its disposal options
and will consider anv further
information or comments relevant ko
that decision. DOE will give a minimum
45-day notice before making its specific
disposal decision and will provide any
additional NEPA analysis for public
review and comment.

The following alternatives were
considered but not analyzed in detail in
the FEIS: Use of Commercial Conversion
Capacity, Sites Other Than Portsmouth,
Alternative Conversion Processes, Long-
Term Storage and Disposal Alternatives,
Transportation Modes Other Than
Truck and Rail, and One Conversion
Plant Alternative,

IV. Summary of Environmental Impacts
The FEIS evaluated potential impacts

from the range of alternatives described
above. The impact areas included
Iuman health and safety, air quality,
noise, water and soil, socioeconomics,
ecological resources, waste
management, resouToe requireaments,
land wse. cultural resources,
snvironmental justice, and cumulative
impacts. In general, the impacts are low
for both the no action and the proposed
action alternatives. Among the three
alternative locations considered at the
Portsmouth site for the conversion
facility. there are no major differences in
impacts that would make one location
clearly environmentally preferable, The
discussion below summarizes the
mesults of the FEIS impact analyses,
highlighting the differences among the
alternatives.

Human Health and Safety—Nomnal
Opeerations and Transportation. Under
all alternatives, it is estimated that
potential exposures of workers and
members of the general public to
radiation and chemicals would be well
within applicable public health
standards and regulations, UDS would
confirm, prior o conversion or at the
initiation of the conversion operations,
that polychlorinated biphenyl (FCE)
releases to the workplace from the paint
coating of some cylinders manufactured
prior to 1978 would be within
applicable Qcoupational Safety and
Health Administration [OSHA) limits.

Transportation by rail would tend to
cause fewer impacts than by truck
primarily because of exhaust emissions
from the trucks and the higher number
of shipments for trucks than for rail. The
aption of converting the aqueous HF to
CaF; and transporting the CaF; toa
disposal facility would resalt in
increased shipments. The impacts
associated with transportation of
uranium oxide product to a disposal
facility in the western United States by
truck would be about the same if bulk
bags are used or two filled cylinders are
loaded onto a truck. If only one cylinder
is loaded onto a truck. the impacts
would be higher because of the
increased number of shipments.

Human Health and Safety—
Accidents, DOE has extensive
experience in safely storing, handling,
and transporting eylinders containing
LIFs (depleted, normal, or enriched). In
addition. the chemicals used or
generated at the conversion facility are
commaonly used for industrial
applications in the United States, and
there are well-established accident
prevention and mitigative measures for
their storage and transporation.

Under all alternatives, it is possibila
that sccidents could release radiation or
chemicals to the environment,
potentially affecting both the workers
and memgers of the general public. It is
also possible that, similar to other
industrial facilities, workers could be
imjured or killed as a result of on-the-job
accidents unrelated to radiation or
chemical exposure. Similarly, during
transportation of materials, hoth crew
members and members of the public
may be injured or killad as a result of
traffic accidents,

Three kinds of accidents have the
largest possible conseguences: (1) Those
involving the DUF s cylinders during
storage and handling under all
alternatives, (2) those involving
chemicals used or generated by the
conversion process at the conversion
site [in particular NHa and aqueous HF)
under the action alternatives, and [3)
those occurring during transportation of
chemicals and eylinders under the
action alternatives, The severity of the
consgquences from such accidents
would depend on weather conditions at
the time of the accident, and, in the case
of the transportation accidents, the
location of the accident, and could be
significant. However, those accidents
would have a low estimated probahility
of aceurring, making the risk low. (Risk
is determined by multiplying the
consequences by the probability of
OECUTTEnGS),

Under the no action alternative, the
risks associated with cvlinder storage
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and handling would continue to exist as
long as the cylinders are there.
However. under the action alternatives,
the risks associated with both the
cvlinder accidents and the chemical
accidents would decline over time and
disappear at the completion of the
conversion project.

In comparing truck versus rail
transportation, even though the
consequeances of rail accidents are
generally higher (because of the larger
cargo load per railear than per truck).
the accident probabilities tend to be
lower for railcars than for trucks. Asa
result, the risks of accidents would be
about the same under either option.

Afr Cuality and Noise. Under the
action alternatives, the total (modeled
plus background value) concentrations
due to emissions of most criteria
pollutants—such as sulfur dioxide,
nitrogen oxides, and carbon monoxide—
would be well within applicable air
quality standards. For construction, the
primary concern would be particulate
matter (FM) released from near-ground-
level sources. Total concentrations of
PM o and PMa s (PM with an
aerodynamic diameter of 10 pm or less
and 2.5 pm or less, respectively) at the
construction site boundaries would be
close to or above the standards because
of the high background concentrations.
On the basis of maximum background
values from 5 vears of monitoring at the
nearest monitoring station, excesdance
of the annual PM- s standard would be
unavoidable because the background
concentration already excends the
standard. Construction activities would
be conducted so as o minimize further
imﬁlm:b'. on ambient air quality.

‘ater and Soil. During construction
of the eonversion facility,
concentrations of any potential
contaminants in soil, surface water. or
groundwater would be kept well within
applicable standards or guidelines by
implementing storm water management,
sediment and erosion controls, and good
construction practices. During
oparations, no impacts would be
expectad because no contaminated
liguid effluents are anticipated.

poioeconomics. Under the action
alternatives, construction and operation
of the conversion facility would create
more jobs and personal income in the
vicinity of the Portsmouth site than
would be ible under the no action
alternative. The number of jobs would
be approximately 190 direct and 260
total during construction, and 160 direct
and 320 total during operations.

Ecology. For the action alternatives,
the total area disturbed during
conversion facility construction would
be up to 65 acres (26 ha). Although

vegetation communities in the disturhed
area would be impacted by a loss of
habitat, impacts could be minimized
[e.g.. by appropriate placement of the
facility within each location). and
negligible long-term impaects o
vegetation and wildlife are expected at
all locations. Impacts to wetlands could
be minimized, depending on where
exactly the facility was placed within
each location and by maintaining a
buffer near adjacent wetlands during
construction. During construction, trees
with exfolisting bark (such as shaghark
hickory or dead trees with loose bark]
that can be nsed hy the Indiana bat
(federal- and state-listed as endangered)
as roosting trees during the summer
would be saved if possible.

Waste Managemen!, Under the action
alternatives, waste generated during
construction and operations would have
negligible impacts on the Portsmouth
site waste management operations, with
the exception of possible impacts from
disposal of CaFa. If the aquecus HF were
not sold but instead neutralized to CaFs,
it is currently unknewn whether (1) the
CaFz could be sold, (2) the low uranium
content would allow the CaFs to be
disposed of as nonhazardous solid
waste, or (3] disposal as LLW would ba
required. The low level of uranium
contamination expected (fe., less than 1
ppm) suggests that sale or disposal as
nonhazardous solid waste would be
most likely, Waste management for
disposal as nonhazardons waste could
be handlad through appropriate
planning and design of the facilities. [f
the CaF; had to be disposed of as LLW,
it could represent a potentially large
impact on waste managenent
operations,

The U produced during
conversion would amount to about 5%
of Portsmouth’s annual projected LLW
volume.

Cylinder Praparation at ETTE. The
cylinders at ETTP will require
preparation for shipment by either truck
or rail. Three evlinder preparation
options were considered for the
shipment of noncompliant cylinders:
cylinder ove ks, shipping “as-is™
under a LS. Department of
Transportation (DOT) exemption, and
use of a eylinder transfor facility (there
are no current plans to build such a
facility at ETTP). The operational
impacts (¢.g., storage, handling, and
maintenance of cylinders) from any of
the options would be small and limited
primarily to external radiation exposune
of involved workers. If a decision was
made to construct and operate a transfer
facility at ETTP in the future, additional
MEPA review would be conducted.

Conversion Product Sale and Use,
The conversion of the DUF inventory
produces products having some
potential for reuse. These products
include aqueous HF and Cals, which
are commaonly used as commercial
materials, DOE is currently pursuing the
establishment of anthorization limits
[allowable concentration limits of
uranium) in these products to be able to
frec-release them to commercial users.
In addition, there is a small potential for
reise of the depleted uranium oxide
product.

D&D Activities. DED impacts would
be primarily from external radiation to
involved workers and would be a small
fraction of allowable doses. Wastes
generated during D&D operations would
b disposed of in an appropriate
disposal facility and would result in low
impacts in comparison with projectad
site annual generation volumes.

Cumulative fmpocts. The FEIS
analyses indicated that no significant
cumulative impacts at either the
Portsmouth or the ETTP site and its
vicinity would be anticipated due to the
incremental impacts of the proposed
action when added to other past,
present, and reasonably foreseeable
future actions.

Ciption of Expanding Conversion
Facility Operations. The throughput of
the Portsmouth facility could be
increased either by making process
efficiency improvements or by adding
an additional {(fourth) process line. The
addition of & fourth process line at the
Portsmouth facility would require the
installation of ad ditional plant
equipment and would result in a
nominal 33% increase in throughput
comparad with the current base design.
This throughput increase would reduce
the time necessary to convert the
Portsmouth and ETTP DUF, inventories
by about 5 years. The construction
impacts prasented in the FEIS would be
the same if a fourth line was added,
becanse the analyses in the FEIS used a
footprint sized to accommodate four
process lines, In general, & 33% increase
in throughput would not result in
significantly greater environmental
impacts during operations than with
three parallel lines. Although annual
impacts in certain arcas might increase
up to 33% [(proportional to the
throughput increase)], the estimated
annual impacts during operations
would remain well within applicable
guidelines and regulations, with
collective and cumulative impacts being
quite low,

The conversion facility operations
could be extended to process any
additional DUF, for which DOE might
assume responsibility by operating the
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facility longer than the currently
anticipated 18 vears, With routine
facility and equipment maintenance and
periodic equipment replacements or
upgrades, it is believed that the
conversion facility could be operated
safalv bayond this time period. If
operations were extended bevond 18
vears and if the operational
characteristics [e.g.. estimated releases
of contaminants to air and water) of the
facility remained unchanged. it is
expectad that the annual impacts would
be essentially unchanged.

V. Environmentally Preferred
Alternative

In general, the FEIS shows greater
impacts for the no action alternative
than for the proposed action of
constructing and operating the
conversion facility mainly becanse of
the relatively higher radiation exposures
of the workers from the cylinder
management operations and cyvlinder
vards and because the cylinders and
associated risk would remain if no
action occurred. However, considering
the uncertainties in the impect estimates
and the magnitude of the impacts. the
differences are not considered to be
significant. The no action alternative
has the potential for groundwater
contamination with uranium over the
long-term: this adverse impact is not
anticipated under the proposed action
alternatives, Beneficial sociceconomic
impacts would be higher for the action
alternatives than for the no action
alternative,

The impacts associated with
transportation of materials among sites
would be comparahle whether the
transportation is by truck or rail.

With all alternatives, there is the
potential for some high-consequence
sccidents to oceur, The risks associated
with such accidents can only be
completely eliminated when the
convarsion of the DUF, inventory has
been completed.

Although there are some differences
in impacts among the three alternative
Iocations for the conversion facility,
thess differences are small and well
within the uncefainties associated with
the methods used to estimate im pacts.
In general, because of the relatively
small risks that would result under all
alternatives and the absence of any clear
hasis for discerning an environmental
preference, [MIE concludes that no
single alternative analyzed in depth in
the FEIS is clearly cmr[mnmcnl.a?l}'
preferable compared to the other
alternatives,

VI. Commuents on Final EIS

The Final EIS was mailed to
stakeholders in early June 2004, and the
EPA issued a Motice of Availability in
the Federal Register on June 18, 2004,
The entire document was also made
available on the World Wide Web, Two
comment letters were received on the
DUF, Conversion Facility Final EISs,
The State of Nevada indicated that it
had no comments on the Final E[Ss and
that the meosal was not in conflict
with state plans, goals, or objectives,
The U.5, Environmental Protection
Apency, Region 5 in Chicago, stated that
the Portsmouth Final EIS adequately
address its concerns, and that it concurs
with the Preferred Alternative and has
no further concerns.

Dewcizion
I. Bases for the Decision

DOE considered potential
environmental impacts as identified in
the FEIS {including the information
contained in the classified appendix);
oost; applicable rgulatary
requirements: Congressional direction
as included in Pub. L. 105-204 and Pub.
L. 107=206; agreements among DOE and
the States of Ohio, Tennessee, and
Kentucky concerning the management
of DUF ;. currently stored at the
Portsmouth, ETTP, and Paducah sites,
respectively: and public comments in
arriving at its decision. In deciding
among the three alternative locations at
the Portsmouth site for the conversion
facility, DOE considered environmental
factors, site preparation requirements
affecting construction, availability of
utilities, proximity to cylinder storage
areas, unE potential impacts to current
or planned site operations, DOE has
determined that Location A is the best
alternative. DOE believes that the
decision identified below best meats its
programmatic goals and is consistent
with all the regulatory requiraments and
public laws,

II. Decision

DOE has decided to implement the
actions described in the proferred
alternative from the FEIS at Location A.
This decision includes the following
actions:

+ DOE will construct and operate the
conversion facility at Location A within
the Portsmouth site. Construction will
commence on or before July 21, 2004, as
intended by Congress in Pub, L, 107=
206.

+ DUFs evlinders currently storad at
ETTF will be shipped to Portsmouth for
conversion: a new cylinder vard will be
constructed, if necessary, based on the

availability of storage yard space when
the eylinders are received.

« All shipments to and from the sites,
including the shipment of UFs eylinders
[DUF s and non-DMUF,) currently stored
at ETTP to Portsmouth, will be
conducted by either truck or rail, as
appropriate, Cylinders will be shipped
in a manner that is consistent with DOT
regulations fior the transportation of UF,
cylinders.

= Although efficiency improvements
can be accomplished, which would
increase the conversion facility's
throughput and decrease the operational
period, DOE has decided not to add the
fourth processing line to the conversion
Eacl]t at this time.

urrent cylinder management
activities (handling, inspection,
monitoring. and maintenance] will
continue, consistent with the Depleted
Uranium Hexafluoride Management
Flan included in the Ohio EPA
Director's final findings and orders
effective February 1998 and March
2004, which cover actions needed to
meel safely and environmental
requirements, until conversion could be
accomplished.

¢ The aqueous HF produced during
conversion will be sold for use, pending
approval of authorized release limits as
appropriate. If necessary, CaFs will be
produced and reused. pending approval
of authorized release limits, or disposed
of as appropriate.

¢ The depleted UsOy conversion
product will be reused to the extent
possible or packaged for disposal in
empiied cylinders at an appropriate
disposal facility. DOE plans to decide
the specific disposal location(s) for the
deplated U0y conversion product after
additional appropriate NEPA review.
Accordingly, DOE will continue to
evaluate its disposal options and will
consider any further information or
commeants relevant to that decision.
DOE will give a minimum 45-day notice
before making the specific disposal
decision and will provide any
supplemental NEPA analysis for public
review and comment.

Il Mitigation

On the basis of the analyses
conducted for the FEIS, the DOE will
adapt all practicable messares, which
are described below, to avoid or
minimize adverse environmental
impacts that m jr resull from
constructing an npa rating a conversion
Facility at Location A. Thess measures
are e:ﬁmr explicitly part of the
alternative or are already performed as
part of routine operations.

+ The conversion facility will be
designed, constructad, and operated in
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accordance with the comprehensive set
of DOE requirements and applicable
regulatory requirements that have been
established to protect public health and
the environment. These requirements
encompass a wide variety of areas,
including radiation protection, facility
design criteria, fire protection,
emergency preparedness and response,
and operational safety requirements.

¢ Cylinder management activities will
be conducted in accordance with
applicable DOE safety and
environmental requirements, including
the Cylinder Management Plan.

« Temporary impacts on air quality
from fugitive dust emissions during
reconstruction of cylinder yards or
construction of any new facility will be
controlled by the best available
practices, as necessary, to comply with
the established standards for PMyo and
PMa.s.

¢ During construction, impacts to
water quality and soil will be
minimized through implementing storm
water management, sediment an
erosion controls, and good construction
practices consistent with the Soil,
Erosion, and Sediment Control Plan and
Construction Ma ment Plan.

e If live trees with exfoliating bark are
encountered on construction areas, they
will be saved if possible to avoid
destroying potential habitat for the
Indiana bat.

Issued in Washington, DC, this 20th day of
July, 2004,

Paul M. Golan,

Principal Depuly Assistant Secretary for
Environmental Management.

IFR Doc. 04-17048 Filed 7-26-04; 8:45 am|
BILUNG COODE ¢450-01-P

DEPARTMENT OF ENERGY

Record of Decision for Construction
and Operation of a Depleted Uranium
Hexafluoride Conversion Facllity at the
Paducah, KY, Site

AGENCY: Department of Energy.
ACTION: Record of decision.

SUMMARY: The Department of Energy
(DOE) prepared a Final Environmental
Impact Statement for Construction and
Operation of a Depleted Uranium
Hexafluoride Conversion Facility at the
Paducah, Kentucky, Site (FEIS) (DOE/
EIS-0359). The FEIS Notice of
Availability was published by the U.S.
Environmental Protection Agency (EPA)
in the Federal Register (69 FR 34161) on
June 18, 2004. In the FEIS, DOE
considered the potential environmental
impacts from the construction,
operation, maintenance, and

decontamination and decommissioning
(D&D) of the proposed depleted
uranium hexafluoride (DUFg)
conversion facility at three alternative
locations within the Paducah site,
including transportation of depleted
uranium conversion products and waste
materials to a disposal facility:
transportation and sale of the aqueous
hydrogen fluoride (HF) produced as a
conversion co-product; and
neutralization of aqueous HF to calcium
fluoride (CAF;) and its sale or disposal
in the event that the aqueous HF
product is not sold. An option of
shipping the East Tennessee Technology
Parg (ETTP) cylinders to the Paducah
site has also been considered, as has an
option of expanding operations by
increasing efficiency or extending the
period of operation. A similar EIS was
issued concurrently for construction
and operation of a DUF4 conversion
facility at DOE's Portsmouth, Ohio, site
(DOE/EIS-0360).

DOE has decided to construct and
operate the conversion facility in the
south-central portion of the Paducah
site, the preferred alternative identified
in the FEIS as Location A.
Groundbreaking for construction of the
facility will commence on or before July
31, 2004, as anticipated by Public Law
(Pub. L.) 107-206. The aqueous HF
produced during conversion will be
sold for use, pending approval of
authorized release limits, as
appropriate.

ADDRESSES: The FEIS and this Record of
Decision (ROD) are available on the
DOE National Environmental Policy Act
(NEPA) Web site at http://
www.eh.doe.gov/nepa and on the
Depleted UF, Management Information
Network Web site at http://
web,ead.anl.gov/uranium. Copies of the
FEIS and this ROD may be requested by
e-mail at Pad_DUFé&@anl.gov, by toll-
free telephone at 1-866-530-0944, by
toll-free fax at 1-866-530-0943, or by
contacting Gary S. Hartman, Oak Ridge
Operations Office, U.S. Department of
Energy, SE~30-1, P.O. Box 2001, Oak
Ridge. Tennessee 37831.

FOR FURTHER INFORMATION CONTACT: For
information on the conversion facility
construction and operation, contact
Gary Hartman at the address listed
above. For general information on the
DOE NEPA process, contact Carol
Borgstrom, Director, Office of NEPA
Policy and Compliance (EH-42), U.S.
Department of Energy, 1000
Independence Avenue, SW.,
Washington, DC 20585, 202-586-4600,
or leave a message at 1-800-472-2756.

SUPPLEMENTARY INFORMATION:

I. Background

The United States has produced DUF,
since the early 1950s as part of the
process of enriching natural uranium for
both civilian and military applications.
Production took place at three gaseous
diffusion plants (GDPs), first at the K-
25 site (now called ETTP) at Oak Ridge.
T . and subsequently at
Paducah, Kentucky, and Portsmouth,
Ohio. The K=25 plant ceased
enrichment operations in 1985, and the
Portsmouth plant ceased enrichment
operations in 2001. The Paducah GDP
continues to operate.

Approximately 440,000 t (484,000
tons) of DUF, is presently stored at
Paducah in about 36,200 cylinders. The
majority of the cylinders weigh
approximately 12 t (14 tons) each, are 48
inches (1.2 m) in diameter, and are
stored on outside pads. DOE has been
looking at alternatives for managing this
inventory. Also in storage at Paducah
are approximately 1,940 cylinders of
various sizes that contain enriched UF,
or normal UF (collectively called “non-
DUF,” cylinders) or are empty. [The
non-DUFg cylinders would not be
processed in the conversion facility.)

As a first step, DOE evaluated
potential broad management options for
its DUF, inventory in a Programmatic
Environmental Impact Statement for
Alternative Strategies for the Long-Term
Management and Use of Depleted
Uranium Hexafluoride (DUFs PEIS)
(DOE/EIS-0269) issued in April 1999, In
the PEIS Record of Decision (64 FR
43358, August 10, 1999), DOE decided
to promptly convert the DUFg inventory
to a more stable uranium oxide form
and stated that it would use the
depleted uranium oxide as much as
possible and store the remaining
depleted uranium oxide for potential
future uses or disposal, as necessary. In
addition, DOE would convert DUF, to
depleted uranium metal, but only if uses
for metal were available. DOE did not
select specific sites for the conversion
facilities but reserved that decision for
subsequent NEPA review. Today's
Record of Decision announces the
outcome of that site-specific NEPA
review. DOE is also issuing today a
separate but related ROD announcing
the siting of a DUF, conversion facility
at Portsmouth, Ohio.

Congress enacted two laws that
directly addressed DOE’s management
of its DUF¢ inventory, The first law,
Public Law 105-204, signed by the
President in July 1998, required the
Secretary of Energy to prepare a plan to
commence construction of, no later than
January 31, 2004, and to operate an on-
site facility at each of the GDPs at
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accordance with the comprehensive set
of DOE requirements and applicable
regulatory requiraments that have bean
astablished to protect public health and
the environment. These requirements
encompass 4 wide variety of areas,
including radiation protection, fcility
design criteria, fire rmtedinn.
emergency prepanedness and response,
and Ep!-rali-:mal safaty requiremants.

+ Cylinder managament activities will
be conducted in accordance with
applicable DOE safety and
environmental requirements, including
the Cylinder Management Plan.

» Temporary impacts on air quality
from fugitive dust emissions during
reconstruction of cylinder yards or
construction of any new facility will be
controlled by the best available
practices. as necessary, to comply with
the established standards for PMyo and
PM: s,

+ [During construction. impacts to
winter quality and soil will be
minimized through imj:lﬁmentin storm
waber management, sediment an
arosion controls, and good construction
practices consistent with the Soil,
Erosion, and Sediment Control Plan and
Construction Management Plan.

* [f live trees with exfoliating bark are
encountered on construction areas, they
will be saved if possible to avoid
destroying potential habitat for the
Indiana bat.

Issued in Washington, DC. this 20th day of
Tuly, 2004,

Paul M. Golan,
Eﬁﬂp‘]:pﬂ]ﬂapﬂl?' Asﬁjsranr.i:'moran'fo.r
WL [ ’ T
|FE Do, 04170448 Filed 7-26-04; 845 am]
BILLUNG COOE $450-01—P

DEPARTMENT OF ENERGY

Record af Decision lor Construction
and Operation of a Depleted Uranlum
Hexalluoride Conversion Facility at the
Paducah, KY, Site

AGENCY: Depariment of Energy.
ACTION: Record of decision.

suUMMARY: The Department of Energy
[DOE) prepared a Final Environmental
[mpact Statement for Construction and
Operation of a Depleted Uranium
Hexafluoride Conversion Facility at the
Paducah, Kentucky, Site [FEIS) (DOES
ElS=0350), The FEIS MNotice of
Availability was published by the LS.
Environmental Protection Agency (EFA]
in the Federal Register (60 FE 34161) on
June 18, 2004. In the FEIS, DOE
considered the potential environmental
impacts from the construction,
operation, maintenance, and

decontamination and decommissioning
(DD of the proposed depleted
uranium hexafluoride (DUFs)
conversion facility at three alternative
locations within the Paducah site.
including transportation of depleted
uranium conversion prodwcts and waste
materials to a disposal facility;

trans portation and sale of the aqueous
hydrogen fluoride (HF) produced as a
conversion co-product; and
neutralization of aqueous HEF to calcium
fluoride (CAF:) and its sale or disposal
in the event that the agquesus HF
product is not sold. An option of
shipping the East Tennessae Technology
Park (ETTPF) eylinders to the Paducah
site has also been considered, as has an
option of expanding operations by
inereasing elficiency or extending the
period of operation. A similar EIS was
issued concurrently for construction
and operation of a DUF, conversion
facility at DOE's Portsmouth, Ohio, site
(DOE/EIS-0360),

DOE has decided to construct and
operate the conversion facility in the
south-central portion of the Paducah
site, the preferred altermative identified
in the FEIS as Location A.
Groundbreaking for construction of the
facility will commence on or before July
31, 2004, as anticipated by Public Law
[Fub. L.} 107=206. The aqueous HF
produced during conversion will be
sold for wse, pending approval of
authorized release limits, as
appropriate.

ADDRESSES: The FEIS and this Record of
Decision (ROD) are available on the
DOE National Environmental Policy Act
[MEPA) Web site at http:/f

www.ihdoe govinepa and on the
Depleted UF, Managament Information
Metwork Web site at http/y

welr ead, anl goviuraniem. Copies of the
FELS and this ROD may be natq-m.qled by
e-mail al Pod_DUFS@anl.gov, by toll-
free telephone at 1-B66-530-0944, by
toll-frea fax at 1-866-5330-0943, or ?'
contacting Gary 5. Hartman, Oak Ridge
Operations Office, US. Departmeant of
Energy. SE=30-1, P.0O. Box 2001, Qak
Ridge, Tennesses 37831,

FOR FURTHER INFORMATION CONTACT: For
information on the conversion facility
construction and operation, contact
Gary Hartman at the address listed
above, For general information on the
DOE NEPA process, contact Carol
Borgstrom, Director, Office of NEFA
Policy and Compliance (EH—42). 115,
Departmant of Energy, 1000
Independance Avenus, SW.,
Washington, DC 20585, 202-586—4600,
of leave o message ot 1=B00—472=2756.
SUPPLEMENTARY INFORMATION:

I. Background

The United States has produced DUF .
since the sarly 19508 as part of the
process of enriching natural wranium for
both civilian and military applications.
Production teok place at three giseous
diffusion plants (GOPs). first at the K-
25 site (now called ETTF) ot Guk Ridge,
Tannesses, and subsequently at
Faducah, Kentucky, and Portsmouth,
Ohic, The K=25 plamt ceased
enrichment operations in 1985, and the
FPortsmouth plant ceased enrichment
aperations in 2001, The Paducah GDP
contimues to operate.

Approximately 440,000 t (484,000
tons) of DUF, is presently stored at
FPaducah in about 36,200 cylinders, The
majority of the cylinders weigh
approximately 12t [14 tons) esch, are 48
inches (1.2 m) in diameter, and are
stored on outside pads. DOE has been
looking at alternatives for managing this
inventory. Also in storage at Paducah
are approximately 1,940 cylinders of
various sizes thot contain enriched UFs
or normal UFg (collectively called “non-
DUF" eylinders) or are ompty, [The
non-DUFs cylinders would not be
processed in the conversion facility.]

As a first step, DOE avaluatad
potential broad management options for
its DUF g inventory in a Programmatic
Environmental Impact Statement for
Alternative Strategies for the Long-Term
Management and Use of Depleted
Uraninm Hexafluorida (DUF, PEIS)
[DOEEIS—0269) issued in April 1990, In
the PEIS Record of Decision (64 FR
43358, August 10, 19064), DOE decidad
to prom ply convert the DUF; inventory
toa more stable uranium oxide form
and stated that it would uss the
depleted uranium oxide as much as
possible and store the remaining
depleted uranium oxide for potential
Future wses or disposal, as necessary. In
addition, DOE would convert DUF,, to
depleted uraninm metal, but only if uses
for metal were avallable. DOE did not
select specific sites for the conversion
facilities but reserved that decision for
subsequent NEPA review. Today's
Record of Decision announces the
outeome of that site-specific NEPA
review. DOE is also issuing today a
separate but related ROD announcing
the siting of a DUF, eonversion facility
at Portsmouth, Ohio.

Congress enacted two laws that
directly addressed DOE's management
of s DUF, inventory. The frst law,
Public Law 105-204, signed by the
Fresident in July 1998, required the
Secretary of Energy to prepare a plan to
commenca construction of. no later than
January 31, 2004, and to operate an ons
site facility at each of the GDPs at
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Paducah, Kentucky. and Portsmouth,
Ohio, to treat and recycle DUF,,
consistent with NEPA. The second law,
Public Law 107-206, signed by the
President on August 2, 2002, required
that no later than 30 days after
enactment, DOE must award a contract
for the scope of work described in its
Request for Proposals (RFP) issued in
October 2000 for the design,
construction, and operation of a DUF,
conversion facility at each of the
Department’s Paducah, Kentucky, and
Portsmouth, Ohio, gascous diffusion
sites. It also stipulated that the contract
require groundbreaking for construction
to occur no later than July 31, 2004, at
both sites.

In response to these laws, DOE issued
the Final Plan for the Conversion of
Depleted Uranium Hexafluoride as
Required by Public Law 105-204 in July
1099, and awarded a contract to
Uranium Disposition Services (UDS) for
construction and operation of two
conversion facilities on August 29,
2002, consistent with NEPA.

On September 18, 2001, DOE
published a Notice of Intent (NOI) in the
Federal Register (66 FR 48123)
announcing its intention to prepare an
EIS for the proposed action to construct,
operate, maintain, and decontaminate
and decommission two DUF,
conversion facilities: One at Portsmouth
and one at Paducah. Following the
enactment of Public Law 107-206, DOE
reevaluated the appropriate scope of its
site-specific NEPA review and decided
to prepare two separate EISs, one for the
plant proposed for the Paducah site and
a second for the Portsmouth site. This
change in approach was announced in
the Federal Register on April 28, 2003
(68 FR 22368).

The two draft conversion facility EISs
were mailed to stakeholders in late
November 2003, and a Notice of
Availability was published by the EPA
in the Federal Register on November 28,
2003 (68 FR 66824). Comments on the
draft EISs were accepted during a 67-
day review period that ended on
Fei;ruary 2, 2004. DOE considered these
comments and prepared two FEISs, The
Notice of Availability for the two FEISs
was published by the EPA in the
Federal Register (69 FR 34161) on June
18, 2004.

IL. Purpose and Need for Agency Action

DOE needs to convert its inventory of
DUF4 to more stable chemical form(s)
for use or disposal. This need follows
directly from (1) the decision presented
in the August 1999 ROD for the PEIS,
namely, to begin conversion of the DUF,
inventory as soon as possible, and (2)
Public Law 107-206, which directs DOE

to award a contract for construction and
operation of conversion facilities at both
the Paducah site and the Portsmouth
site.

III. Alternatives

No Action Alternative. Under the no
action alternative, conversion would not
occur. Current cylinder management
activities (handling. inspection,
monitoring, and maintenance) would
continue; thus the status quo would be
maintained at Paducah indefinitely.

Action Alternatives. The proposed
action evaluated in the Fh'lgis to
construct and operale a conversion
facility at the Paducah site for
conversion of the Paducah DUF,
inventory into depleted uranium oxide
(primarily triuranium octaoxide [U;Os))
and other conversion products, The
FEIS review is based on the conceptual
conversion facility design proposed by
the selected contractor, UDS. The UDS
dry conversion process is a continuous
process in which DUFy is vaporized and
converted to a mixture of uranium
oxides (primarily UyOg) by reaction with
steam and hydrogen in a fluidized-bed
conversion unit. The hydrogen is
generated from anhydrous ammonia
(NHa). The depleted UsO5 powder is
collected and d for disposition
in bulk bags (large-capacity, strong,
flexible bags) or the emptied cylinders
to the extent practicable. Equipment
would also be installed to collect the
aqueous HF (also called HF acid) co-
product and process it into HF at
concentrations suitable for commercial
resale. A backup HF acid neutralization
system would convert up to 100% of the
HF acid to CaF:; for sale or disposal in
the future, if necessary. The conversion
gmduc!s would be transported to a

isposal facility or to users by truck or
rail. The conversion facility will be
designed with four parallel processing
lines to convert 18,000 t (20,000 tons) of
DUF, per year, requiring 25 years to
convert the Paducah inventory.

Three alternative locations within the
site were evaluated, Locations A
(preferred). B, and C. In addition, an
option of transporting the ETTP
cylinders to Paducah rather than to
Portsmouth was considered, as was an
option of expanding conversion facility
operations.

Alternative Location A (Preferred
Alternative). Location A is the preferred
location for the conversion facility. It is
located south of the administration
building and its parking lot,
immediately west of and next to the
primary location of the DOE cylinder
vards and east of the main plant access
road. This location is an L-shaped tract
consisting mostly of grassy field.

However, the southeastern section is a
wooded area. A drainage ditch crosses
the northern part of the site, giving the
cylinder yard storm water access to
Kentucky Pollution Discharge
Elimination System (KPDES) Outfall
017. This location is about 35 acres (14
ha) in size and was identified in the RFP
for conversion services as the site for
which bidders were to design their
proposed facilities.

Alternative Location B. Location B is
directly south of the Paducah
maintenance building and west of the
main plant access road. The northern

rt of this location is mowed grass and

as a slightly rolling topography. The
southemn part has a dense covering of
trees and brush, and some high-voltage
l;ower lines cross it, limiting its use.

his location has an area of about 59
acres (23 ha).

Alternative Location C, Location C is
east of the Paducah pump house and
cooling towers. It has an area of about
53 acres (21 ha). Dykes Road runs
through the center of this location from
north to south. Use of the eastern half
of this location could be somewhat
limited because several high-voltage
power lines run through this area.

Under the action alternatives, DOE
evaluated the impacts from packaging.
handling. and transporting depleted
uranium oxide conversion product
(primarily UsOg) from the conversion
facility to a low-level waste (LLW)
disposal facility that would be (1)
selected in a manner consistent with
DOE policies and orders and (2)
authorized to receive the conversion
products by DOE (in conformance with
DOE orders), or licensed by the U.S.
Nuclear Regulatory Commission (NRC)
(in conformance with NRC regulations),
or an NRC Agreement State agency (in
conformance with state laws and
regulations determined to be equivalent
to NRC regulations). Assessment of the
img:lcts andlrisks from o:ll-site hla?dling
and dis; at an LLW dis acilit
has bmmfemd to the disl;;ss:l sile'sy
site-specific NEPA or licensing
documents. While the FEIS presents the
impacts from transporting the DUF,
conversion products to both the
Envirocare of Utah, Inc., facility and the
Nevada Test Site (NTS), DOE plans to
decide the specific disposal location(s)
for the depleted UsOs conversion
product aﬂer additional NEPA review,
as necessary. Accordingly. DOE will
continue to evaluate its disposal options
and will consider any further
information or comments relevant to
that decision. DOE will give a minimum
45-day notice before making its specific
disposal decision and will provide any
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additional NEPA analysis for public
review and comment.

The following alternatives were
considered but not analyzed in detail in
the FEIS: Use of Commercial Conversion
Capacity, Sites Other Than Paducah,
Alternative Conversion Processes, Long-
Term Storage and Disposal Alternatives,
Transportation Modes Other Than
Truck and Rail, and One Conversion
Plant Alternative,

V. Summary of Environmental Im pacts

The FEIS evaluated potential impacts
from the range of alternatives described
above. The impact areas included
human health and safety. air quality,
noise, water and soil, socioeconomics,
ecological resources, waste
management, EsOUrce requirements,
lamd use, enltural resaurces,
environmental justice, and cumulative
impacts. [n general, the impacts are low
for both the no action and the proposed
action alternatives. Among the three
alternative locations considered at the
Paducah site for the conversion facility,
there are no major differences in
impacts that would make one location
clearly environmentally preferable, The
discussion below summarizes the
results of the FEIS impact analyses,
highlighting the differences among the
alternatives.

Human Health ard Safety—Normal
Operations and Transportation. Under
all alternatives, it is estimated that
potential exposures of workers and
members of the general public to
radiation and chemicals would be well
within applicable public health
sta ndardl; and regulations. UDS would
confirm, prior to conversion or at the
initistion of the conversion operations,
that polychlorinated hiphenyl (FCH)
releasas to the workplace from the paint
coating of some cylinders manufactured
prior to 1978 would be within
applicable Occupational Safety and
Health Administration (OSHA) limits.
Transportation by rail would tend to
causs fewer impacts than by truck
primarily because of exhaust emissions
from the trucks and the higher number
of shipments for trocks than for rail. The
option of converting the agueous HF to
CaF> and transporting the CaF: to a
disposal facility would result in
increased shipments. The impacts
associated with transportation of
uranivm oxide product to a disposal
facility in the western United States by
truck would be about the same if bulk
bags are used or two flled cylinders are
loaded onto & truck. [fonlv one cylinder
i loaded onto a truck, the impacts
would he higher becauss of the
increasad number of shipments.

Hurman Health and Safely—
Aceidents. DOE has extensive
experience in safely storing, handling,
and transporting cylinders containing
UFs (depleted. normal. or enriched). In
addition, the chemicals used or
generated at the conversion facility are
commaonly used for industrial
applications in the United States, and
thers are well-established sceident
prevention and mitigative measures for
their storage and transportation.

Under all alternatives, it is possible
that accidents could release radiation or
chemicals to the envimonment,
potentially affecting both the workers
and members of the general public. It is
also possible that, similar to other
industrial facilities, workers could be
injured or killed as a result of on-the-job
accidents unrelated to radiation or
chemical exposure. Similarly, during
transpotation of materials, both crew
members and members of the public
may be injured or killed as a result of
traffic accidents.

Three kinds of accidents have the
largest possible consequances: (1) Those
involving the DUF; cylinders during
storage and handling under all
alternatives, (2] those involving
chemicals used or generated by the
conversion process at the conversion
site {in particular NHa and agueous HF)
under the action alternatives, and (3]
those ccourring during transportation of
chemicals and eylinders under the
action alternatives. The severity of the
econsequences from such accidents
would depend on weather conditions at
the time of the sccident, and, in the case
of the transportation accidents, the
location of the accident, and could be
significant. However, those accidents
would have a low estimated probahility
of cecurring, making the risk low. (Risk
is determined by multiplying the
consequences by the pm‘g‘abigill}' of
occurrence).

In comparing truck versus rail
transportation, even though the
consequences of rail accidents are
generally higher (because of the larger
cargo load per railcar than per lmc?].
the accident probahilities tend to be
lower for railcars than for trucks, As a
result, the risks of accidents would be
about the same under either option.

Under the no action alternative, the
risks associated with cylinder storage
and handling would continue to exist as
long as the cylinders are there,
However, under the action alternatives,
the risks associated with both the
cvlinder accidents and the chemical
accidents would decline over ime and
disappear at the completion of the
project.

Afr Crality and Noijse. Under the
action alternatives, the total (modeled
plus background value) concentrations
due to emissions of most criteria
pollutants=—=such as sulfur dioxide,
nitrogen oxides, and carbon monoxide—
would he well within applicable air
guality standards. For construction, the
primary concern would be particulate
matter [PM] released from near-ground-
level sources. Total concentrations of
PMioand PM:s (PM with an
agrodynamic diameter of 10 um or less
and 2.5 pm or less, respectivelv] at the
construction site boundaries would be
close Lo or above the standards because
of the high background concentrations.
Accordingly, construction activities
would be conducted so as to minimize
further impacts on ambient air quality.

Water and Soil, During construction
of the conversion facility,
concentrations of any potential
contaminants in soil, surface water, or
groundwater would be kept well within
applicable standards or guidelines by
implementing storm water management,
sediment and erosion controls, and good
construction practices. During
operations, no impacts would be
expected because no contaminated
liquid effluents are anticipated.

Sociesconomics. Under the action
alternatives, construction and operation
of the conversion facility would create
mare johs and personal income in the
vicinity of the Paducah site than would
be posaible under the no action
alternative. The number of johs would
be approximately 190 direct and 200
total during construction, and 160 direct
and 330 total during operations.

Eeology. For the action alternatives,
the total area disturbed during
conversion facility construction would
be up to 45 acres (18 ha). Although
vegetation communities in the disturbed
area would be impacted by a loss of
habitat, impacts could be minimized
[eng.. by appropriate placement of the
facility within each location), and
negligible long-term impacts to
vegetation and wildlife are expected at
all locations. Impacts to wetlands could
be minimized. depending on where
exactly the facility was placed within
each location and by maintaining a
buffer near adjacent wetlands during
construction. Construction of the
conversion facility in the eastern
portion of Location € could impact
potential habitat for cream wild indigo
[state-listed as a species of special
concern) and compass plant (state-listed
as threatened). For construction at all
three locations, potential im pacts to
forested arcas could be avoided if
temporary construction areas were
placed in previously disturbed
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locations. During construction, trees
with exfoliating bark [such as shaghark
hickory or dead tress with loose bark)
that can be used by the Indiana bat
[federal- and state-listed as endangened)
as roosting trees during the summer
would be saved if possible,

Waste Management. Under the action
alternatives, waste generated during
construction and operations would have
negligible impacts on the Paducah site
waste management operations, with the
exception DF‘WSSEbIE impacts from
disposal of CaFs. If the agueous HF were
not sold but instead neutralized to CaFs,
it is currently unknown whether (1) the
CaF: could be sold, (2] the low uranium
content would allow the CaF; ta be
disposed of as nonhazardous solid
waste, or (3) disposal as LLW would be
requirgd. The low level of uraninm
contamination expected (f.e.. less than 1
ppm) suggests that sale or disposal as
nonhazardons solid waste would be
maost likely, Waste management for
disposal as nonhazardous waste could
he handled through appropriate
planning and design of the facilities. If
the CaF: had to be disposed of as LLW,
it could mpresent a potentially large
impact on waste management
operations,

The Uy produced during
conversion would amount to about 0%
of Paducah's annual projected LLW
volume.

Ciption of Shipping ETTF Cylinders to
Paducal, The cylinders at ETTP would
require preparation for shipment by
either truck or rail. Three cylinder
preparation options were considered for
the shipment of noncompliant
cylinders: cylinder overpacks, shipping
“as-is” under a L5, Department of
Transportation [DOT) exemption, and
use of a cylinder transfer facility (there
are no current plans to build such a
facility at ETTP). The operational
impacts (2.2, storage, handling, and
maintenance of cylinders] from any of
the options would be small and limited
primarily to external radiation exposure
of involved workers, The annual
impacts from conversion operations at
Paducah would remain the same,
however the conversion period would
be approximately 3 vears longer, [fa
decision was made to construct and
operate a transfer facility at ETTF in the
future, additional NEPA review would
be conducted.

Conversion Froduct Sale and Use.
The conversion of the DUF, inventary
produces products having some
potential for reuss. These products
include aqueous HF and CaFz, which
are commonly used as commercial
materials, DOE is currently pursuing the
establishment of authorization limits

{allowable concantration limits of
uranium) in these products to be able to
frew-relsase them to commercial users.
In addition, there is a small potential for
reuse of the depleted uranium oxide
product.

DED Activities. D&D J'm]pa.ds would
be primarily from external radiation to
involved workers and would be a small
fraction of allowable doses. Wastes
generated during D&D operations would
be disposed of in an appropriate
disposal facility and would result in low
impacts in comparison with projected
site annual generation volumes.

Cumulative Impacts. The FEIS
analyses indicated that no significant
cumulative impacts at the Paducah site
and its vicinity would be antici pated
due to the incremental impacts of the
proposed action when added to other

51, present, and reasonably

reseeable future sclions,

Optien of Expanding Conversion
Facility Cperations. The throughput of
the Paducah facility could be increased
by making process efficiency
improvemeants. Such an increase would
not be expected to significantly change
the overall environmental impacts when
compared with those of the current
plant design.

The conversion facility operations
could be extended to process any
additional DUF, for which DOE might
assume responsibility by operating the
facility longer than the currently
anticipated 25 years. With routine
facility and equipment maintenance and
periodic equipment replacements or
upgrades, it is believed that the
conversion facility could be operated
safely bevond this time period. If
operations wen extended beyvond 25
vears and if the operational
characteristics (e.g.. estimated releases
of contaminants to air and water) of the
facility remained unchanged. it is
expected that the annual impacts would
be essentially unchanged.

V. Environmentally Preferred
Alternative

[n general, the FEIS shows greater
impacts for the no action alternative
than for the pmgwed action of
constructing and operating the
conversion facility mainly becanse of
the relatively higher radiation exposures
of the workars from the cylinder
management operations and cylinder
vards and becanse the cylinders and
associated risk would remain if no
action oceurred. However, considering
the uncertainties in the impact estimates
and the magnitude of the impacts, the
differences are not considered to be
significant. The no action alternative
has the potential for groundwater

contamination with uranivm over the
long-term; this adverse impact is not
anticipated under the proposed action
alternatives, Benefic [ursnciaemnﬂmic
impacts would be higher for the action
alternatives than for the no sction
alternative,

The impacts associated with
transportation of materials among sites
would be comparable whether the
transportation is by truck or rail.

With all alternatives, there is the
potential for some high-consequence
accidents to occur. The risks associated
with such aceidents can only be
completely eliminated when the
conversion of the DUF; inventory has
been completed.

Although there are some differences
in impacts among the three alternative
locations for the conversion facility,
these differences are small and well
within the uncertainties associated with
the methods used to estimate impacts.
In general, because of the relatively
small risks that would result under all
alternatives and the absence of any clear
basis for discerning an environmental
preference, DOE concludes that no
single alternative analyzed in depth in
the FEIS is clearly environ mentalrly
preferable compared to the other
alternatives,

VI. Comments on Final EIS

The Final EIS was mailed to
stakeholders in early June 2004, and the
EPA issued a Notice of Availahility in
the Federal Register on June 18, 2004,
The entire document was also made
available on the World Wide Web, Two
comment letters were received on the
DUF, Conversion Facility Final ElSs.
The State of Mevada indicated that it
had no comments on the Final ElSs and
that the proposal was not in conflict
with state plans, goals, or objectives.
The U5, Envircnmental Protection
Agency, Region 5 in Chicago, stated that
the Portsmouth Final EIS adeguately
address its concerns, and that it concurs
with the Preferred Alternative and has
no further concerns.

Decision
1. Buses for the Decision

DOE considered potential
environmental impacts as identified in
the FEIS (including the information
contained in the classified appendix);
cost; applicable regulatory
requirements; Congressional direction
as included in Public Law 105-204 and
107-206; agreements among DOE and
the States of Ohio, Tennessee, and
Kentucky concerning the management
of DUFs currently stored at the
Fortsmouth, ETTP, and Paducah sites,
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respectively; and public comments in
arriving at its decision. In deciding
among the three alternative locations at
the Paducah site for the conversion
facility, DOE considered environmental
factors, site preparation requirements
affecting construction, availability of
utilities, Ermtimil,].r to cylinder storage
areas, and potential impacts to current
or planned site operations. DOE has
determined that Location A is the best
alternative. DOE balieves that the
decision identified below best mests its
programmatic goals and is consistent
with all the regulatory requirements and
public laws.

I1. Decision

DOE has decided to implement the
actions described in the preferred
alternative from the FEIS at Location A,
This decision includes the following
actions:

+ DOE will construct and operate the
conversion facility at Location A within
the Paducah site. Construction will
commence on or before July 31, 2004, as
intended bw Congress in Public Law
107206,

+ All shipments to and from the
conversion site, including any potential
shipments of non-DUF, eylinders
currently stared at ETTP to Paducah,

will be conducted by either truck or rail.

a5 appropriate. Cylinders will be
shipped in a manner that is consistent
with DOT regulations for the
transportation of UFs cylinders.

+ Current cylinder management
activities (handling, inspection,
monitoring, and maintenanca) will
continue, consistent with the Cylinder
Project Management Plan for Depleted
Uranium Hexafluoride, effective
October 2003, which cover actions
neaded to meet safety and
environmental requirements, until
conversion could be accomplished.

* The agueons HF produced during
conversion will be sold for use, pending
approval of authorized release limits as
appropriate, If necessary, CaF; will be
produced and reused, pending approval
of authorized melease limits, or disposed
of as appropriate.

# The deplated Uys conversion
product will be reused to the extent
possible or packaged for disposal in
emptied cylinders at an appropriate
disposal facility. DOE plans to decide
the specific disposal location(s) for the
depleted UyOy conversion product after
additional appropriate NEPA review.
Accordingly, DOE will continue to
evaluate its disposal options and will
consider any further information or
comments relevant to that decision.
DOE will give a minimum 45-day notice
before making the specific disposal

decision and will provide any
supplemental NEPA analysis for public
review and comment.

1. Mitigation

O the basis of the analyses
conducted for the FEIS, the DOE will
adopt all practicable measures, which
are described below, to avoid or
minimize adverse environmental
impacts that may result from
constructing and operating a conversion
facility at Location A. These measures
are either explicitly part of the
alternative or are already performed as
part of routine operations,

* The conversion facility will be
designed, constructad, and operated in
accordance with the comprehensive set
of DOE requirements and applicable
regulatory requirements that have been
established to protect public health and
the environment. These requirements
encompass a wide variety of aroas,
including radiation protection, facility
design criteria. fire protection.
emergency preparedness and response,
and operational safety requirements,

» Temporary impacts on air quality
from fugitive dust emissions during
reconstruction of cylinder yards or
construction of any new facility will be
controlled by the best available
practices, as necessary, to comply with
the established standards for PM; and
PM..s.

» During construction, impacts to
water quality and soil will be
minimized through implementing storm
water management, sediment and
erosion controls, and good construction
practices consistent with the Soil,
Erosion, and Sediment Control Plan and
Construction Management Plan.

« If live trees with exfoliating bark are
encountered on construction areas, they
will be saved if possible to avoid
destroving potential habitat for the
Indiana bat.

Issued in Washington, DC this 20ih day of
Tuly 2004,
Paul M. Galan,
Principal Deputy Assistant Secredary for
Environmental Management.
[FR Doc, 04-17050 Filed 7-26-04; 845 am]
EILLUMG CODE B450=01-0

DEPARTMENT OF ENERGY

Federal Energy Regulatory
Commission

[Docket No. CPO4-368-000]

El Pasc Natural Gas Company; Notice
of Request for Authorization

Tuly 2, 2004,

Take notice that on June 25, 2004, El
Paso Natural Gas Company (El Paso),
P.0O. Box 1067, Colorado Springs.
Colorado 80004, filed in Dockat Mo,
CPO4=368=000, a request pursuant (o
section 157.216(b) and 157.208(h) of the
Commission's Regulations (16 CFR
157.214) to abandon, by remowval, its 7.1
mile 1034 inch diameter Mevada Loop
Line (Line Mo, 2112), and replace two
segments of its 16 inch diameter Mevada
Loop Line (Line No, 2121), totaling 17.2
miles, located in Mohave County.
Arizona, all as more fully set forth in the
application on file with the Commission
and open for public review.

Any guestions regarding this
application should be directed to Robert
T. Tomlinson, Director, Regulatory
Affairs, El Paso Natural Gas Company,
P.0O. Box 1087, Colorado Springs,
Colorado, 80944, at [719) 520-3766.

This filing is available for review at
the Commission or may be viewed on
the Commission's Web site at fittp/
wiww ferc gov using the “eLibrary™ link.
Emter the docket number excluding the
last three digits in the docket number
field 1o access the document. For
assistance, pleass contact FERC Online
Support at
FERCOnlineSupport@ferc.gov or call
toll-fres at (BGG) 2086-3676, or for TTY,
contact (202) 502=8650. Protests,
comments and interventions may be
filed electronically via the Internet in
lien of paper; ses, 18 CFR
385,200 1{ad( 1}(iii) and the instructions
on the Cammission’s Web site under the
“g-Filing” link. The Commission
strongly encourages interveners to file
electronically.

Any person of the Commission's staff
may, within 45 davs after issuance of
the instant notice by the Commission,
file pursuant to Rule 214 of the
Commission’s Procedural Rules (18 CFR
365.214) a motion to intervens or notice
of intervention and pursuant to section
157.205 of the Regulations under the
Matural Gas Act (18 CFR 157.205) a
protest to the request. If no protest is
filed within the time allowed therefore,
the proposad activity shall be desmed to
be authorized effective the day after the
time allowed for filing a protest. If a
protest is filed and not withdrawn
within 30 days after the time allowed
for filing a protest, the instant request
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DEPARTMEMNT OF EDUCATION

The Historically Black Colleges and
Universities Capltal Financing
Advieory Board

AgeNCY: The Historically Black Colleges
and Universities Capital Financing
Board, Department of Education.
ACTION: Motice of an opan maating.

SUMMARY: This notice sets forth the
schedule and proposed agenda of an
u :mmiuf open meeting of the
istorically Black Colleges and
Universitias Capital Financing Advisory
Board. The notice also describes the
functions of the Board. Notice of this
mesting is required by Section 10{a)(2)
of the Federnl Advisory Commities Act
and is intended to notify the public of
thair opportunity to attand.
DATES: Friday, April 20, 2007,

Tirve: 10 a.m.=2 pom.

ADDRESSES: Xavier University,
University Center Building, 1 Drexel
Drive, New Orleans, Louisiana 70125,
FOR FURTHER IMFORMATION CONTACT: Don
E. Watson, Executive Direcior,
Historically Black College and
University Capital Financing Program,
19090 K Strect. NW.,, Washington, D
20006 telephome: (202) 219-7037; fox:
(202) 502-7677; e-mail:
denald.watsen@ed gov.

Individuals who use a
telecommunications device for the deaf
(TDO) may call the Federal Information
Relay Service (FRS] a1 1-B00—877-5339,
Monday through Friday between the
hours of 8 a.m. and & p.m., Esstern
Standard Time.

SUPPLEMENTARY INFORMATION: The
Historically Black College and
University Capital Financing Advisory
Board [Board) is authorized by Title 101,
Part D, Section 347 of the Higher
Education Act of 1865, as amended in
vang (2o ULS.C. 1066f). The Board is
ostablished within the Department of
Education to provide advice and
counsel to the Secretary and the
designated bonding authority as to the
maost effective and efficient means of
implementing construction financing on
historically black college and university
campuses and to adviss Congrass
regarding the progress made in
implementing the program. Specifically,
the Board will provide advice as to the
capital needs of Historically Black
Colleges and Universities, how thosa
nesds can be mat through the program,
and what additional steps might be
takan to improve the operation and

provide guidanes for 2007 activities,
and to make recommendations to the
Secratary on the current capital needs of
Historically Black Colleges and
Universities.

Individuals who will need
accommodations for a disability in order
to attend the meating (e.g., interpreting
services, assistance listening devices, or
materials in alternative format] should
notify Don Watson at 202 219=7037, no
later than April 5. 2007, We will attemps
to meed requests for accommodations
after this date but cannol guarantes their
availability. The meeting site is
aceessible to individuals with
disabilities.

An opportunity for public comment is
availalile on Friday, April 20, 2007
betwaen 12:15 pom~12:45 p.m. Those
members of the public interested in
submitting written comments may do so
by submitting them to the sttention of
Don E. Watson, 1990 K Street, KW,
“'alsllil‘l;lnnn. [, I:l:,.' F':rl'l:hi:,r. ﬁl.l!:ril 13,
2007,

Records are kept of all Board
procesdings and are available for public
inspaction at the Offica of the
Historically Black College and
University Capital Financing Advisory
Board (Board), 1990 K Street, MW.,
Washington, DC 20006, from the hours
of 9 a.m. to 5 p.m.. Eastern Standard
Tima Monday through Friday (EST).

Electronic Aceess to This Docuiment :
You may view this document. as well as
all other documents of this Depart ment
pubilished in the Federal Register, in
text or Adobse Portabla Document
Format (PDF] on the Internet at the
following site: httpafwwwv.od govinews/
Jederegister.

To use PDF vou must have Adobe
Acrobat Reader, which is available free
at this site, If vou have questions about
using POF. call the U5, Government
Primting Office (GPO), tall free ot 1-B88—
203=6498; or in the Washington, DC,
area ol (202] 512=15340,

Mote: The official versbon of this document
i the document published in the Federal
Register. Froe Imernet acoess 10 the afficial
adition of the Federal Register and the Code
of Federal Regulations Is available on GPO
Acoess at: hitp: v gpoaceess. govnare’
irtex frtml

James F. Manning,
Delogated the Autherily of Assiclant Secrelarny

DEFARTMEMT OF EMERGY

Motice of Availability of a Draft
Supplement Analysis for Disposal of
Depleted Uranium Oxide Conversion
Product Generated From Doe's
Inventory of Depleted Uranium
Hexafluoride

AGENCY: Department of Enargy.

ACToN: Maotice of avatlability of & draft
supplement analysis.

SUBIMARY: THOE has prepared a Drafi
Supplement Analysis [SA] pursuant to
DOE regulations implementing the
Mational Environmental Policy Act
[NEPA), 10 CFR 1021.314, The draft SA
addresses DOE's proposal to dispose of
the depleted wranium oxide conversion
product at either the OE-ownad low-
level mdicactive waste disposal facility
at the Novada Test Site [N‘]I‘EB or at
EnergySolutions LLC. a commerncial
low-level waste disposal facility in
Clive, Utah [EnergySolutions; formerly
known as Envirocare of Utsh, [ne.).

In April 19949, the US. Department of
Energy ([E] published a Programmatic
Environmental Impact Statement (PEIS)
for management of its Depleted
Uranium Hexafluoride (DUFg)
inventory. The PELS included a generic
wssesament of the Ij:i:ﬁptml] of :[-lrl:]g'!l,l,:ﬂ
wranium oxide conversion product (as
U0 or UG:) and concluded that
disposal of aither product in shallow
earthen structures, vaulis, or mines
would adequately protect human health
and the environment over the time
period considered, as long as the
disposal facility is located in a dry
enviconmant and appropristely
engineered (e.g.. the cover material is
maintainsd). Subsequently, [OE
prepared site-spacific f[uas
Environmental Impact Statements (ElSs)
for construction and operation of DUF,
conversion facilities at the DOE's
Paducah, Kentucky, and Portsmouth,
Ohio, sites in the Final Environmental
Impact Statement for Construction and
Opaeration of 5 Depleted Uraniom
Hexafluoride Conversion Facility at the
Paducah, Kentucky Site, DOEEIS-0358,
and the Final Environmental lmpact
Statement for Construction and
Operation of a Depleted Uraniom
Hexafluoride Conversion Facility at the
Portsmouth. Ohio Site, DOESE]1S—k:360.
DOE published its Record of Decision
for Construction and Operation of a
Deplated Uranium Haxafluoride
Conversion Facility at the Paducah,

; . - Jor Postsecondary Education. g rt
implementation of the construction - Kentucky Site, and Record of Decision
financing program. [FR Doc. E7-5090 Filed 4-2-07; 8:4% am] for Construction and Oparation of a
The purpose of this meeting is to BILLNG CO0E 4000-in-p Depleted Uranium Hexafluoride
review current program activities, Conversion Facility at the Portasmouth,
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Ohio Site (RODs) on July 27, 2004 (69
FR 44640 and 69 FR 44654).

In ewch site-specific ROD, DOE
announced its Fctsmn to implement
the actions described as the preferred
alternative in the corresponding
conversion facility EIS, which included
the following actions:

« DOE will construct and operate a
conversion facility at Location A within
each of the Paducah and Portsmouth
sites.

+ All shipments to and from the
conversion facility sites, including any
potential shipments of non-DUF,
cylinders currently stored at the East
Tennessee Technology Park (ETTF], will
be conducted by sither truck or rail. s
appropriate. Cylinders will be shipped
in & manner that is consistent with 1.5,
Department of Transportation (DOT)
n:;%u]utlo ns for the shipment of UF,
cylindars.

« Current cvlinder management
activities [handling. inspection,
monitoring, and maintenance) will
cantinue, consistent with Cylinder
Project Management Plan for Depleted
Uranium Hexaflluoride, effective
October 2003, which covers actions
neaded to meet safety and
cnvimnmcnlul requirements, wntil
conversion can be accomplished,

¢ The aqueous Ilydmﬂuurm acid (HF)
produced during conversion will be
sold for use. If necessary, calcium
fuaride (CaFs) will be produced and
reused. or disposed of as appropriate,

+ The depleted uranium oxide
conversion product will be reused to the
extent pos-si%]e of packaged in emptiad
cylinders for disposal at an appropriate
disposal facility, DOE plans to decide
the specific disposal location(s) for the
depleted wranium oxide conversion
product after additional appropriate
NEPA review. Accordingly, DOE will
continue to evaluate its disposal options
and will consider any further
information or comments relevant to
that decision. DOE will give a minimum
45-day notice before making the specific
disposal decision and will provide any
supplemental NEPA analvsis for public
review and comment.

The conversion facility RODs did not
declare a decision regarding the location
for disposal of depleted wranium oxide
conversion product, The reason DOE
did not make its disposal decision at the
time it issued the RODs for construction
and operation of the two DUF&
conversion Eacilities is that it discovered
that it had, through an oversight, not
sarved copies of the draft and final site-
apecific EISs (DOE 2004a, b to the
States of Ulah, home of
EnergySolutions, and Mevada, home of
NTS, as required in 40 CFR 1502.10. As

a result. each ROD states DOE's
intention to decide the specific disposal
location(s) for the depleted uraninm
oxide conversion product after
additional appropriate NEPA review.

This draft SA addresses the additional
appropriate NEPA review committed to
in the earlier RODs. The draft SA
identifies no significant new
circumstances or information relevant to
snvironmental concerns that bear on
[MIE's decisions on disposal locations or
the impacts of those decisions, Based on
the draft SA that is the subject of this
Motice, DOE believes that a
supplemental EIS is not needed to
5u|1 rl amending the conversion

y RODs to decide the disposal

!nrahnn for the deplated wranium oxide
conversion product. The depleted
wranium oxide conversion product may
be disposed either at the
EnergySolutions low-level waste
disposal facility or at the NTS low-level
waste disposal facility. DOE plans to
issue amended RODs under the
conversion facility E15s no sooner than
45 davs from the publication of this
Motice,

paTES: DOE will consider all public
comments on this matter submitted by
May 18, 2007,

ADDRESSES: Comments should be
submitted electronically via the Web at
hitp:fiweb ead.anl goviuraniumd or by
regular mail. Written comments can be
mailed to: DU Disposal Supplement
Analysis Comment, Argonne MNational
Laboratory, Building 000, Mail Stop 3,
9700 5. Cass Avenue, Argonne, IL
B30,

FOR FURTHER INFORMATION CONTACT.
Copies of the Supplement Analysis for
Disposal of Depleted Uranium Oxide
Conversion Product Generated From
DOE's Inventory of Depleted Uranium
Hexafluoride (DOE/EIS=0350/0360-5A~
001] is available on the Depleted UF,
Muanagement Information Network at:
http:ffweb ead.anl govinranium/, and
on DOE's NEFA Web site at http://
wiww.eh. doe.gov/nepafwhatsnew. himl.
To request printed copies of this
document, please write: DU Disposal
Supplement Analysis Comment,
Argonne National Laboratory, Building
@00, Mail Stop 3, 9700 5. Cass Avenue,
Argonne, IL 60430,

For further information on DOE's
MEF A process, contact: Ms. Carol
Borgstrom, Director, Office of NEPA
Policy and Compliance, GC=20, U5,
Department of Energy, 1000
Independence Avenue, SW.,
Washington, DC 20585, Telephone:
202=586=4600, of laave a message at
1-B00—4T2-2756.

SUPPLEMENTARY INFORMATION: [lraniwm
Disposition Services, LLC (UDS) began
construction of the DUF; conversion
facilities at Paducah, Kentucky and
Portsmouth, Ohio in July 2004, The
main products from the conversion of
DOE's inventory of DUF; will be
depleted uranium oxide conversion
product and aqueons hydrogen fuoride
(HF). The quantities of depleted
uraninm oxide conversion product
produced annually will be
approximately 10,800 metric tons [t)
(11.800 tons) at Portsmowth and 14.3001
{15,800 tons) at Paducah., TDS is
planning to sell the HF product to a
commercial user.

In addition to depleted uraniom oxide
conversion product, two other products
from the conversion process require
disposal: (1) Emptied DUFs cylinders
and (2] a relatively small quantity of
CaF: [approximately 161 [20 tons] at
Portsmouth and 241t [26 tons] at
Paducah annually). UDS is planning to
use the emptied cylinders as disposal
containers for the depleted uraninm
oxide conversion product. Therefore,
the emptied cylinders would become
part of the depleted wranium oxide
waste stream. Any cylinders not used as
disposal containers would be disposed
of as low-leval waste at an appropriate
facility in compliance with applicable
regulations, The small quantity of CaFs
would be disposed with the nnused
depleted uranium oxide. Therefore. the
unused depleted uranium oxide, most of
the emptied cylinders, and the small
quantity of CaFs wonld be sent to the
same disposal facility.

The PEIS considerad the
environmental impacts of six alternative
strategies for long-term management of
DOE's DUFg inventory. The alternative
strategios included: (1) Options for
continued storage of DUF, in cylinders
at the three sites where it was stored
{Paducah, KY, Portsmouth, OH, and
ETTP in Oak Ridge, TN]: (2] long-term
storage as DUF, at a consolidated site;
(3) conversion of the DUF s to an oxide
follawed by long-term storages; (4)
conversion to an oxide or depleted
uraminm metal followed by use: (5]
conversion to an oxide followed by
disposal; and (6] no action. The analyses
of the long-term storage and disposal
alternatives included the transportation
of the depleted wranium oxide to
generic storage or disposal sites located
155 mi (250 km), 620 mi [1.000 km), or
3,100 mi (5,000 km) from the conversion
facilities, DOE analyzed the impacts of
depleted uranium conversion product
disposal using generic assumplions
about disposal site characteristics,
rather than actual characteristics for any
particular disposal site. A technical
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support document for the PEIS
investigated the feasibility of depleted
uranium disposal at six low-level waste
disposal facilities based on waste
acceptance criteria, available capacity.
and disposal cost [Depleted Uranitm
Storage and Disposal Trade Study:
Summary Report, ORNLTM=2000/10],
This document and subsequent follow-
up studies have verified that the only
currently operating dry-environ ment,
low-level waste disposal facilities that
are feasible for disposal of the depleted
uranium oxide conversion product are
the MTS and EnergySolutions facilities,
Like the PEIS, site-specific E1Ss for
each conversion facility assumed that
depleted wranium oxide would be
classified as low.level waste. This
assumption is consistent with a recent
rulmg%)' the LS, Nuclear Regulatory
Commission [MEC] in the licensing
proceeding for a commercial uranivm
enrichment facility (NRC 2005a.b.c.d
and 2006a.b]. The site-specific EISs
stated that the disposal facility (or
facilities) would be (1) selected in a
manner consistent with DOE policies
and orders. and [2) authorized or
licensed to receive the conversion
products by DOE (in conformance with
MIE orders), the NRC (in conformance
with NRC regulations), or an NRC
agreament state agency (in conformance
with state laws and regulations
determined to be aquivalent to NRC

ulations).

P%JOE is now proposing to amend the
site-specific RODs to decide that the
depleted uranium oxide conversion
product may be disposed of at either the
NT35 or the EnergySolutions low-level
waste disposal facilities. Accordingly,
MOE has meamd the draft 5A that is
the subject of this Notice. All other
aspects of the depleted DUF ; conversion
program remain as previously described
in the site-specific EISs and RODs,

The draft 5A identifies no significant
new circumstances or information
relevant to environmental concerns that
bear on DOE's decisions on disposal
locations or the impacts of those
decisions. Since issuance of the two
site-specific DUF, conversion facility
final ElSs, the ollowing circumstances
have changad. In May 2006, & contract
was signed with Selvay Fluorides, a
commercial vendor, for purchase of the
HF co-product. On June 2, 2006, the
NRC issued an order that determined
that the Envirocare (now
EnergySolutions) site near Clive, Utah,
appears o be suitable for near-term
disposal of depleted uranium, The
transportation campaign has been
slightly modified to include more
cylinders per railcar with fewer
shipments per year. Impacts from the

maodified campaign for bath operations
and accident scenarios are projected to
be about the same as those presentad in
the site-specific EISs.

DOE believes, based on the analysis in
the deaft SA, that disposal at either NTS
or EnergySolutions low-level waste
disposal facilities are reasonable
alternatives, Regarding the alternative of
disposal at the EnergySolutions facility,
DOE believes that adeguate NEPA
documentation exists to support
disposal of any unused deplated
uraninm oxide conversion product as
well as for emptied DUF, cylinders that
waotld be used for disposal containers
and the small quantity of CaF that
would be generated during the
conversion process. With respact to NTS
low-level waste facility, the draft 5A
analyses show that there is adequate
MEPA coverage for all actions leading
up to delivery at the NTS and that site-
specific NEPA coverage at the NTS is
adequate for disposal of up to 60,000 m?
of nnused depleted uranium oxide
converaion product. Furthermors,
upeoming reviews of the NTS site-wide
EIS will evaluate disposal of additional
uranium oxide conversion product
volumes at NTS, Accordingly, DOE
balieves that a supplemental EIS (or an
environmental assessment) is not
needed to support amending the site-
spacific RODs to address disposal of the
depleted uwranium oxide conversion
product.

DOE plans to issue amended RODs
under the conversion facility EISs no
sooner than 30 days after issuance of the
final 5A. DOE will consider all public
comments on the draft SA submitted by
May 18, 2007,

Issuad in Washington, DC, March 27, 2007,
Mark W. Frei,

Daparty Assistan! Secnrlary for Program
Planning and Budgel.

IFR Doc. E7-60:30 Filed 4-2-07; 8:45 am]|
BILUNG CODE B450-01-P

DEPARTMENT OF ENERGY

Notice of Extension of Time lo Submit
Scoplng Comments on the
Frogrammatic Environmental Impact
Slatement for the Global Muclear
Energy Partnership

AGENCY: Office of Muclear Energy, ULE.
Department of Energy.

ACTION: Motice of extension of time to
submit scoping comments.

SUMMARY: [n response to public
raquests, the Department of Enargy
(DOE) announces an extension of time
to submit comments on the proposed
scopa, alternatives, and environmental

issues to be analyzed in the
Programmatic Environmental Impact
Statement for the Glohal Nuclear Energy
Partnership (GNEF PEIS). This date has
been extended 1o June 4, 2007, therehy
giving an additional 61 days to provide
comments.

ADDRESSES ! Pleass diract comments,
suggestions, or relevant information on
the GNEP PEIS to: Mr. Timothy A.
Frazier, GNEP PEIS Docoment Manager,
Office of Nuclear Energy, UL5,
Department of Energy, 1000
Independence Avenue, SW.,
Wushingtun. DC 20585-011%;
Telephone: B6=645=7803, Fax: G-
645-7 807, e-mail to: GNEP-
PEIS@nuclear.energy.gov, Ploase mark
envelopes, faxes, and e-mails: "GNEP
PEIS Comments.” Additional
information on GNEP may be found at
hitpiwwiv.gnep.energy.gov.

FOR FURTHER INFORMATION CONTACT: For
general information on DOE's National
Environmental Policy Act (NEPA)
process, please contact: Ms, Carol M.
Horgstrom, Director, Office of NEPA
Policy and Compliance, GC-20, ULS.
Department of Energy, 1000
Independence Avenune, SW.,
WaEhinﬁtun, DC 20585—0103, 202-586—
4600, or by leaving a message at 1=E00=
472-2756. Additional information
regarding DOE's NEPA activities is
available on the DOE NEPA Web site at
httpfwnww.eh.doegovinepa, This
notice is available at hitp://
www.efndoe.govimepa and futp:y
WWW. G . el ergy. gov.

SUPPLEMENTARY INFORMATION: On
January 4, 2007, DOE published &
Motice of Intent (NOI) {72 FR 331) to
prepare the GNEP PEIS pursuant to the
Mational Environmental Policy Act of
1960, as amended . 42 U.5.C. 4321 of
seq., and the Council on Environmental
Quality’s (CEQ's] and DOE's regulations
implementing NEPA, 40 CFR parts
1500-1508 and 10 CFR part 1021,
respectively. With the publication of the
MOI. DOE began the PEIS scoping
period and invited Federal, state, and
local governments, Mative American
Tribes, industey, other organizations,
and the public to provide comments on
the proposed scope, alternatives, and
environmental issues to be analyzed in
the GNEF PEIS. In response to public
requests, DOE is now extending the time
for submittal of scoping comments an
additional &1 days from April 4. 2007,
o June 4, 2007, DOE will consider all
comments received during the scoping
period in preparing the GNEP PEIS. Late
comments will be considerad to the
extent practicable.
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operation of SURTASS LEA sonar and
implamentation of mitigation and
monitoring measures. The Draft SEIS/
S0EIS evaluates the environmental
impacts associated with two action
alternativis and a No-Action
Alternative. The primary difference
between the action alternatives is that
the MNavy's preferred alternative reduces
the annual permitted allowance of LFA
sanar trmnsmissions from 432 hours
[Alternative 1) to 255 hours [Alternative
2] per ship. The Draft SEIS/SOEIS and
associated analyses will also ba used to
support consultations associated with
reqquired regolatory permits and
authorizations effective in 2017,

The Diraft SEIS/SOELS was distributed
to approptiate fedoral, state, and local
agencies and organizations, Native
.r‘l.shsk,an and Mative Tribal governments
and organizations, and other interested
parties. The Draft SEIS/S0EIS is
available for public viewing and
downloading ot the following project
Wil qite: Irl'fp:.l".."wllw.snrfuss-f}u-
eis.com, Compact dise copies of the
Drraft SEIS/SOEIS are available upon
request from: SURTASS LFA Sonar
SEISISOELS Program Manager, 4350
Fairfax Drive, Suite G0, .ﬁ.r]'inglun. VA
222031632, Email: eisteam@surtass-
Ifa-sis.com. Compact discs of the Draft
SEISMOEIS are available for public
review at the following public libraries:

1. Jascksomville Public Library, 303 N, Laara
Streat, Jacksonville, FL J2z0e

2, Camden County Public Library, 1410
Hwy 40 E. Kingsland, GA 31548:

3, Ben May Maln Library. 701 Governmeant
Strat, Mobile, AL 3o6nz:

4. Maridian-Landerdale County Public
Library, 2517 7ah Streer, Megldian, M3
A9301:

5, New Orbeans Public Library, 219 Loyala
Awomus, Now Orleans, LA 70112

. Houston Public Library, 500 McKinnny
Streat, Howston, TX 77002

7. New Hanover County Public Library,
201 Chesmut Steeer, Wilmingron, NC ga401;

&, Anne Arundel County Public Librany,
1410 Wesit Stroot, Annapolis, MD 21401;

4, Charleston County Public Library, 65
Calhoumn Stresd, Charleston, SC 20401

A0, Mary I, Protlow Anchor Branch
Library, 111 W, Ocean View Avenue,
Morfolk, VA 2as5009;

11. Partland Public Library, 5 Momument
Srlllm. Poriland, ME 041017

12. Providence Public Library, 150 Empire
Streat, Providence, RI 02603

13, Boston Public Library, 700 Boylston
Strect, Bostan, MA 02116,

14. The Seattle Public Libsary, 1000 Fourth
Avamrn, Seattls, WA 08104,

15, Los Angeles Public Library, 630 W, 5th
Streat, Los Angeles, CA 900715

16, San Francisco Public Library, 100
Larkin Streatl, San Franciseo, CA 84102:

17. Qrogon State University, 250 Winter
Streat NE., Salem, OF 97301;

14, Alaska Resources Library and
Information Services. 3211 Providence Drive,
Anchorage, AK 98S08:

19, Hawail State Library, 478 South King
Stroot, Honolula, HI S6813;

2. Minves M. Floros Mamorial Public
Libwary, 254 Martyr Stroot, Hagitfia, Guam
oaa10; and

1. The Feleti Barstow Public Library, Pago
Pags, American S, 9676

Written comments on the Draft SEIS/
S0EIS can be submitted by mail:
SURTASS LFA Sonar SEIS/S0EIS
Program Manager, 4350 Fairfax Drive,
Suite 600, Arlington, VA Z2203=1632,
or by Email: sisteam@suntass-{fa-
afs.com. All written comments must be
postmarked by October 11, 2016 1o
ensure that they bocome pan of the
official record. All timely comments
will b addressed in the Final SEISS
S0EIS. Mo public hearings or meetings
will b hislel.

Drated: Auguest 18, 2016,

. Mam,

Liewitenart, Judge Advocafe Gonerals Corps,
LS. Navy, Alternele Fedeml Register Ligison
Officar,

[FR Dosc. 200 620600 Filled 8-25-16: 845 am]
EILLING QODE J80-FF-#

DEFARTMENT OF ENERGY

Nedice of Intent To Prepare a
Supplemental Environmental Impagt
Statement for Disposition of Depletled
Uranium Oxide Conversion Product
Generated From DOE's Inventory of
Depleted Uranium Hexalluaride

AGENCY: L5, n|:|1m:|1|1|:||.1 rlem:rg].'.
ACTION: Motice of intent.

SUMMARY: The U5, Dapartment of
Energy [[MIE] announces its intention to
prepare a Supplemental Environmental
Impact Statement (SELS] for its proposal
to disposition depleted uramivm oxide
(DUCk] conversion product from its
depleted uranium hexafluoride (DUF )
conversion facilities at the Paducah,
Kentucky, and Portsmouth, Ohio, sites
at up to three offsite low-level waste
disposal facilities, The Draf
Supplemerntal Envirenmental Impact
Staternent for Disposition of Daplated
Urenaiwim Cride Corversion Produet
Generated from DOE's Inverttery of
Depleted Uraninm Hexaflueride (DOE/
Els—0a58-51; DOE/EIS-0360-51] will
analyze potential environmental
impacts from the proposed action to
ieentify 6 final disposition lecation or
Iocations for the DUOy conversion
product from both operating DUF,
conversion fcilities.

The proposad scope of the draft SEIS

ineledes an Jlnn]}'uis of |a:|-'|||:||.| il

environmental impacts from activities
associated with the transportation to
and disposition of depleted uranium
oxide at three proposad disposition
locatbon alternatives: the DOE-owned
low-level mdioactive waste disposal
facility at the Nevada National Security
Site (WMNS55) in Nye County, Nevada: the
EnergySalutions, LLC (formerly known
as Envirocare of Utah, Inc.] low-level
waste disposal facility in Clive, Utah;
and the newly identified location at the
Waste Contral Specialists, LLC (WCS)
low-level wasta disposal facility in
Andrews, Texas.

ADDRESSES: (Juestions conceming the
project of requests to be placed on the
document distribution list can be sent
to: Ms. Jaffet Ferer-Torres, National
Environmental Policy Act [NEPA)
Document Manager, Office of
Environmental Managament, UL5.
]'Jc.nfnmmqml of Energy, EM=4.22, 1000
Independence Avenue SW.,
Washington, DU 20585; or to DUFS_
NEPAGem.dos.gov. Additional
information regarding the SEIS is
available at: hit po/fwww.energy.goviem’
dis positfon-uranivm-oxide-conversion-
depleted-uranivm-hexafluoride.

FOR FURTHER INFORMATION COMTACT: For
further information on DOE's DUF .
long-term management and disposal
program, please contact Ms., Jaffet
Ferrer-Torres, ULS. Department of
Energy at the above ADDRESSES.

For information on ME's NEPA
process, please contact Ms. Carol M.
Borgstrom, Director, Office of NEPA
Policy and Compliance, LLS.
Department of Energy, 10040
Independencs Avenus SW.,
Washington, DC 20585-0103;
Telephone: (202) 586—4600, or leave a
message al [BO0) 472=2756; or email at
askNEPARIg. doe.gov.
SUFPFLEMENTARY INFORMATION:
Buckground

The use of uraninm as foel for nuclear
powar plants of for military applications
risquires increasing the proportion of the
uranium-235 issope BcrunJ in natural
uranium, Industrial wranium
enrichment in the United States bagan
as part of atomic bomb developmant
during World War Il Uranium
enrichment for both civilian and
military uses was continued by the LLS.
Atomic Energy Commission and its
successof agencies, including DOE.
Uranium enrichment by gassous
diffusion was carried out at three
locations: the Paducah Site in Kentucky.
the Portsmouth Site in Ohio, and the
East Tennessea Technology Park in Oak
‘Riqlg«r. Tennessss.
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DUF; resulis from the uranium
enrichment process. The DUF, that
remains after enrichment typically
contains 0.2 percent to 0.4 percent
uranium-235 and has been stored as a
solid in large metal cylinders at the
gaseous diffusion uranium enrichment
facilities. The DUFs must be converted
into a more stable form for disposal, The
conversion process results in DUOy; and
aqueous hydmogen fluoride ? (HE). DOE's
existing inventory has over 760,000
metric tons (MT) {1 MT = 1,000
kilograms, approximately 2,206 pounds)
of DUF. Approximately 54,000 MT, or
7% of this total, has already been
converted at the end of calendar year
2015. DUF, is stored as a solid in steel
cylinders that each hold approximately
10 to 14 MT of material. These cylinders
are stacked two layers high in outdoor
areas known as “yards.” The Paducah
Hite has approximately 44,000 DUF,
cylinders, and the Portsmouth Site has
approximately 19,000 DUF cylinders,
for a total of about 63,000 eylinders. All
DUF . cylinders produced at facilities in
Tennesses wen: i::mviuu sly transported
to the Portsmouth Site. Operating at
planned capacity. the conversion plants
would produce approximately 10,800
MT (11,900 tons) of DUOy annually at
Portsmouth and 14,300 MT (15,800
tons) of DUOs annually at Paducah. The
duration to convert the inventory of
DUFs to DUk is expected to be 18
vears for the Portsmeuth DUF,
inventory and 25 years for Paducah's
larger DUF, inventory.

Relationship 1o Existing NEPA Analvses

This SEIS represents the third phase
of an environmental review process
being used to evaluate and implement
the DUF long-term management
program. As a first step and pursuant to
Council on Environmental Quality
(CEQ) and DOE NEPA implementing
regulations at 40 CFR parts 1500-1508
and 10 CFR part 1021, respectively,
[MIE evaluated potential broad
management options for its DUF .
inventory in the Programmatic
Environmental Impact Statement for
Alternative Strategies for the Long-Term
Management and Use of Depleted
Uranium Hexafluoride (DUF, PEIS)
(DOE/EIS-0268) issued in April 1989
(64 FR 10099; April 23, 10949). In the
DUF ¢ PEIS Record of Decision (ROD)
(64 FR 43258; August 10, 1999), DOE
decided to promptly convert the DUFg
inventory to a more stable uranium
pxide form and stated thet it would use
the depleted uranium oxide as much as
poss-[bl.lne and store the remaining

# The HF produced during conversion will be
recycled into commercial product.

depleted uranium oxide for potential
future uses or disposal, as necessary.
DOE did not select specific sites for the
conversion facilities or disposal at that
time, but reserved that decision for
subsequent MEP A review.

I June 2004, DOE issued two E1Ss for
construction and operation of DUF,
conversion facilities and other actions at
its Paducah. Kentucky and Portsmouth,
Ohio sites (69 FR 24161; June 18, 2004).
Both the Final Environmental Impact
Staterment for Construction and
Operation of a Depleted Uranitm
Hexafluoride Conversion Facility af the
Paducah, Kentucky Site (DOEEIS—
03549) and the Final Environmental
Impact Statement for Constrrction and
Operation of a Depleted Uranitm
Hexafluoride Conversion Facility af the
Partsmmeuth, Ohio Site [DOE/EIS-0360)
were prepared as a second phase of the
environmental review process to
evaluate and implement DOE's DUF,
long-term management program. These
ElSs evaluated the potential
environmental impacts of transportation
and disposition of depleted wranium
oide at two potential off-site locations:
at the DOE-owned low-level radicactive
waste disposal facility at the Nevada
Test Site [now known as NNSS), and at
Envirocare of Utah, Inc. (now known as
EnemySalntions, LLC), a commercial
loww-level waste disposal faeility in
Clive, Utah. RODs were puldished for
both of these ElSs an July 27, 2004 (69
FE 44640, 60 FR 44654). However, DOE
deferred a decision on the
transportation and disposition of the
conversion product and committed to
addressing that action at a later date.

In 2007, DOE prepared a draft
Supplement Analysis [(SA), in
accordance with DOE NEFA
implementing regulations at 10 CFR
1021.314, in order to determine whether
there were substantial changes to the
proposal or significant new
circumstances ar information relevant to
environmental concerns that require
Hmpum‘liun of a Supplemental E15 to

ecide disposition locations committed
to in the 2004 RODs. DOE made the
Draft Supplement Analysis for
Location(s}] to Dispose of Depleted
Uranium Oxide Conversion Product
Grenerated from DOE's Invertory of
Depleted Uraniwm Hexafluorde ([DOES
ElS-0350-5A~1 and DOE/EIS-0360-
5A=1] publicly available on April 3.
2007 (72 FR 15860), The comments
received associated with the scope of
the draft 5A suggested consideration of
WCS's Andrews, Texas, site as a
reasonable alternative, which will be
considerad in this SEIS. DOE
determined that more time was needed
to allow for resolution of regulatory

questions at the disposal sites and did
not issue & fnal SA.

In August 2014, the WCS facility near
Andrews, Texas, was granted a license
amendment by the Nuclear Regulatory
Commission that would allow disposal
of bulk uranium. As a result, DOE
assumes, for purposes of planning, that
WCS may be a new reasonable
alternative as a disposal site for
depleted uraninm oxide conversion
priduct, After due consideration of the
existing DOE NEPA analyses
summarized above, and any changes in
the disposition activities currently being
considered, DOE determined in March
2016 that a Supplemental EIS is
warranted given that there are
substantial changes to the proposal (in
this case, a new alternative disposal site
is under consideration], or potentially
ﬂiBniﬁr.a nt new circumstances or
information relevant to environmental
concerns given the time lapse sinee the
2004 ElSs.

Purpose and Need lor Agency Action

The purpose and need for this action
is to dispose of DU, that results from
converting DOEs DUF, inventory to a
more stable chemical form. This need
follows directly from the decisions
presented in the 2004 RODs for
construction and operation of DUF,
conversion facilities and other NEPA
actions at its Paducah, Kentucky and
Portsmauth, Ohio sites, that deferred
DOE's decision related to the
transportation to and disposal of
depleted uranium oxide at potential off-
site facilities.

Alternatives Considered

The proposed scope of the draft SEIS
includes an analvsis of the potential
impacts from three action alternatives
and the No Action alternative (in
accordance with 40 CFR 1502.14).
Under the No Action alternative,
transportation to and disposal of the
conversion product at an offsite low-
level waste disposal facility would nat
ocout and refilled cvlinders of DU,
conversion product would remain at the
DUFs conversion facility sites at DOE"s
Paducah and Portsmouth sites. The SEIS
will also analyze and compare the
potential impacts from three action
alternatives that include transportation
to and disposal of DU, at three
proposed alternative locations,
including government-owned and
privately-owned facilities: (1) The DOE-
owned Area 5 waste disposal facility at
the MMNSS; (2] the Energy Solutions LLC,
low-level waste disposal facility in
Clive, Utah; and (3] the newly identified
location at the WCS federal low-lovel
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waste disposal facility in Andrews,
Texas.

The SEIS analysis will include a
review of available environmental data
and information: comparative analyses
of potential environmental and human
health and safety impacts of DUG,
disposal at the three alternative
locations (including updated
information for the two offsite disposal
locations previouwsly identified and
studied in the 2004 EISs); analyses of
the potential environmental impacts of
transporting DU, by rail or truck to
each alternative site; and an evaluation
of the Mo Action alternative.

[dentification of Environmental Issues

The SEIS will examine patential
public health and safety effects and
environmental impacts from the
proposed action. This notice is intended
to inform agencies and the public of
DOE's proposal. Although the following
is not intended to be all inclusive or o
imply any predetermination of impacts,
these general categories of impacts will
be considerad in the SEIS: Land use;
geology, soils, and geologic hazards,
including seismicity: water resources
(surface water and groundwater):
hinlogical resouroes; protectid,
threatened and endangered species,
including species of special concern:
human health and safety (both routine
operations and potential aceidents): air
quality; noise; cultural and historic
rsources: waste management;
environmental justice: and
BOCIBCONOIMICS.

Public Participation in the SEIS Process
A public scoping process is optional
for DOE Supplemental ElSs (10 CFR
1021.311(f), and there will be none for
this project. However, DOE will provide
opportunities for public review and

comment, including public hearings, on
the draft SEIS,

SEIS Preparation and Schedule

DOE expects to issue the draft SEIS in
2016.

Issued a1 Washington, DC, on August 19,
201G
Frank Marcinowski,

Acting Assistant Secrefary for Environrmental
Management.

|FE Do 2016-20501 Filed 8-25-16; 245 am)]
EILLIMNG CODE E50-01-F

DEFPARTMENT OF ENERGY

Federal Energy Regulatory
Commission

[Docket Mo, ER1E-2119-000]

Hartree Partners, LP; Supplemental
Notice That Initial Market-Based Rate
Filing Includes Request for Blanket
Section 204 Authorization

This is a supplemental notice in the
above-referenced procesding of Hartree
Partners, LP's application for market-
hased rate authority, with an
accompanying rate tariff, noting that
such application includes a request for
blanket authorization, under 18 CFR
part 34, of future issuances of sacurities
and assumptions of liability.

Any person desiring to intervens or to
protest should file with the Federal
Energy Regulatory Commission, B8
First Street NE., Washington, DC 20426,
in accordance with Rules 211 and 214
of the Commission’s Rules of Practice
and Procedure (18 CFR 385.211 and
385.214). Anvons filing a motion to
intervene of prolest must Serve a copy
of that document on the Applicant.

Motice is hereby given that the
deadline for filing protests with regard
tes the applicant’s request for blanket
authorization, under 18 CFR part 34, of
future issuances of securities and
assumptions of liability, is September &,
2016,

The Commission encourages
electronic submission of protests and
interventions in lieu of paper, using the
FERC Online links at fittpe:/f
www ferc.gov. To facilitate electronic
service, persons with Internet access
who will eFile a document and/or be
listed as a contact for an intervenor
must create and validate an
eRegistration account using the
eRegistration link. Select the eFiling
link to log on and submit the
intervention or protests.

Persons unable to file electronically
should submit an original and 5 copies
of the intervention or protest to the
Federal Energy Regulatory Commission,
G686 First Streat NE.. Washington, DC
20426,

The filings in the above-referenced
proceeding are accessible in the
Commission's eLibrary system by
clicking on the appropriate link in the
above list. They are also available for
electronic review in the Commission's
Public Reference Room in Washington,
. There is an eSubscription link on
the Wab site that enables subscribers to
receive email notification when a
document is added to a subscribad
docket(s). For assistance with any FERC
Online service, please eamail

FERCCnlineSu pportaferz.gov or call
[B66) 2082676 (toll frea). For TTY, call
[z02) 502-8654,

Diatad: August 19, 2016,
Kimberly 1. Bose,
Secrelury.
IFR Doc. 2006-20435 Filod 8-25-16; 8:45 am)
EILUNG CODE 6717-01-F

DEFARTMENT OF ENERGY

Federal Energy Regulatory
Commizgion

Combined Notice of Filings #1

Take notice that the Commission
received the following electric corporate
filings:

Docket Numbers: EC16=117=000,

Applicants: Morthern States Power
Company, a Wisconsin corporation.

Description: Second Supplement to
Mav 10, 2016 Application of Northern
States Power Company, a Wisconsin
corporation for Authorization under
FPA Section 203 to Acquire
Jurisdictional Assets.

Filed Date: 8/16/16.

Accession Number: 201608165184,

Comments Due: 5 pom. ET 9/6/16.

Docket Numbers: EC16=168-000,

Applicants: NRG Renew LLC, Four
Brothers Holdings, LLC, Granite
Mountain Renewsbles, LLC, [ron
Springs Renewables, LLC.

Description: Joint Application for
Approval Under Section 203 of the
Federal Power Act and Request for
Expedited Action of NRG Renew LLC, ot
al.

Filed Date: 8118116,

Accession Number: 20160816-53349.

Comments Due: 5 pom. ET 9/8/16.

Take notice that the Commission
recaived the following exempt
wholesale generator filings:

Docket Numbers: EG16-136-000,

Applicants: Boulder Solar [I, LLC.

Description: MNotice of Self-
Certification of Exempt Wholesale
Generator Status of Boulder Solar I1,
LLC.

Filed Date: 8/19/16.

Agcession Number: 20160810-5125.

Comments Due: 5 pan. ET 909016,

Take notice that the Commission
received the following electric rate
filings:

Docket Numbers: ER10=2980-007;
ER10=-2083-007,

Applicants: Castleton Power, LLC,
Castleton Energy Services, LLC,

Description: Notice of Non-Material
Change in Status of Castleton Power,
LLC, et al.

Filed Date: 8/19/16.
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and Development [QECD) and
developed by participating countries
with the support of the OECD. 115
participated in the PLAAC Main Study
data collection in 2012, conducted a
national supplement in 2014, and in
this submission requests to conduct the
FIAAC 2017 National Supplement data
collection from February to September
2017 with a nationally representative
sample of 3,800 adults ages 16-74, in a
new sample of 80 primary sampling
units [PSUs].

Dated: August 31, 2016,
Kate Mullan.

Acting Direclor, Information Collection
Clearance Division, Office of the Chiefl Privacy
Officer, Office of Managemendt,

IFR Do 2016-213748 Filed B-6-16; 845 am)
BILLING CODE 4000=0=F

DEPARTMENT OF ENERGY

Notiee of Intent To Prepare a
Supplemental Environmental Impact
Statement for Disposition of Depleted
Uranium Oxide Converslon Product
Generated From DOE's Inventory of
Depleted Uranlum Hexallucride;
Correction

aGENCY: U5, Department of Energy.
ACTION: Motice of intent; correction.

suMMARY: The Department of the Energy
[DOE] published a document in the
Federal Register (81 FR 58921) on
August 26, 2016, announcing a Notice of
[ntemt to Prepare a Supplemental
Environmental Impact Statement for
Disposition of Depleted Uraninm Owxide
Conversion Product Generated from
DOE's Inventory of Depleted Uranium
Hexafluoride, The document contained
an error regarding the agency that
granted the amendment to the Waste
Control Specialists facility near
Andrews. Texas, to allow disposal of
depleted uranium, This document
corrects that ermr.

FOR FURTHER INFORMATION COMTACT: For
further information on DOE's DUF
longterm mansgement and di?csu]
program, please contact Ms. Jaffet
Ferrer-Torres, Mational Environmental
Policy Act (NEPA) Document Manager,
Office of Environmental Management,
.5, Department of Energy, EM-4.22,
1000 Independence Avenune SW.,
Washington, DC 20585,

Correclion

In the Federal Register (61 FR 58921)
of August 26, 2016, FR Doc. 2016
20501, on page 58622, third column,
first paragraph, the first sentence is
corrected to read: “In August 2014, the
WS facility near Andrews, Texas, was

granted a license amendment by the
Texas Commission on Environmental
Cality that would allow disposal of
large quantities of depleted wraninm.”
Issued in Washinglon, DC. on August 31,
EF6,
Mark Senderling,
Acting Associate Principel Daputy Assistont
Secrelary for Regulalory and Policy Affairs.
[FR Doc. 201 6-21428 Filed $-6i-16; 8:45 am|
BILLMG CODE 8450=01=F

DEPARTMENT OF ENERGY

Federal Energy Regulatory
Commission

[PFroject No. 14328-002]

Columbia Basin Hydropower; Notlee of
Intent To File License Application,
Filing of Pre-Application Document,
Approving Use of the Traditional
Licensing Process

a. Type of Filing: Notice of Intent to
File License Application and Request to
Lse the Traditional Licensing Process.

h. Piﬂjer.'t No.: 14320002,

c. Date Filed: lune 27, 2016.

d. Submitted By: Columbia Basin
Hydropower,

&. Name of Profect: Banks Lake
Pu.mE.h:d Storage Project.

L. Location: On Banks Lake and
Franklin I. Roosevelt Lake, in Grant
and Douglas Counties, Washington. The
project occupies about 65 acres of
United States lands administered by
Bureau of Beclamation.

g. Filed Purswant to: 16 CFR 5.3 of the
Commission’s regulations,

h. Potential Applicant Contact: Tim
Culbertson, Columbia Basin
Hydropower, P.0. Box 219, Ephrata,
WA OBEZ3: (500) 7TH4-2227; email:
TCulbertson@chhydropower.org.

i. FERC Contact: Karen Sughrue at
[202) 502=8556; or email at
karen. sughrue@ferc,gov.

j. Columbia Basin Hydropower filed
its request to use the Traditional
Licensing Frocess on June 27, 20016,
Columhia Basin Hydropower provided
public notice of its request on August 4,
2016. In a letter dated August 31, 2016,
the Director of the Division of
Hydropower Licensing approved
Columbia Basin Hydropower's reguest
o use the Traditional Licensing Process.

k. With this notice, we are initiating
informal consultation with the ULS. Fish
and Wildlife Service and/or NOAA
Fisheries under section 7 of the
Endangered Species Act and the joint
agency regulations thereunder at 50
CFR, part 402; and NOAA Fisheries
under section 305(b) of the Magnuson-
Stevens Fishery Conservation and

Management Act and implementing
regulations at 50 CFR 600,020, We are
also initiating consultation with the
Washington State Historic Preservation
Officer, as required by section 106,
Mational Historic Preservation Act, and
the implementing regulations of the
Advisory Council on Historic
Preservation at 36 CFR 800.2.

1. With this notice, we are designating
Columbia Basin Hydropower as the
Commission's non-fedaral
representative for carrying out informal
consultation pursnant to section 7 of the
Endangered Species Act and section
a05(b) of the Muﬁnumn-ﬁtwens Fishery
Conservation and Management Act: and
consultation pursnant to section 106 of
the National Historic Preservation Act.

m. Columbia Basin Hydropower filed
& Pre-Application Document (PAL:;
including a proposed process plan and
schedule) with the Commission,
pursuant to 18 CFR 5.6 of the
Commission's regulations.

n. A copy of the PAD is available for
review at the Commission in the Public
Reference Room or may be viewed on
the Commission's Web site (http://
wiww, fere.gov), using the “eLibrary™
link. Enter the docket number,
excluding the last three digits in the
docket number field to access the
document. For assistance, contact FERC
Omline Support at
FERCONIineSupportdferc.gov, [BG6)
208-3676 (toll Fres), or (202) 502-8659
[TTY). A copy is also available for
inspection and reproduction at the
address in paragraph h,

o. Registar online at fttp:
www. ferc.govidocs-filing/
esuhseriptionasp to be notified via
email of new filing and issuances
related to this or other pending projects,
For assistance. contact FERC Online
Support.

Datecl: August 31, 2016,

Kimberly I3, Bose,

Secratarny.

[FR Do, 2006-21420 Filod 9-6-16; #:45 am!
ESLLING CODE 4747-01-p

DEPARTMENT OF ENERGY

Federal Energy Regulatory
Commission

[Docket No. ER16=-2509=-000]

Rutherford Farm, LLC; Supplemental
Matice That Initial Market-Based Rate
Filling Includes Request for Blanket
Section 204 Authorization

This is & supplemental notice in the
above-referenced proceeding Rutherford
Farm, LLC's application for market-
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6. Continuation Awards: In making a
continuation award under 34 CFR
75.253, the Secretary considers, among
other things: Whether a grantee has
made substantial progress in achieving
the goals and objectives of the projeck;
whether the grantee has expended funds
in a manner that is consistent with its
approved application and budget; and,
if the Secretary has established
performance measurement
requirements, the performance targets
in the grantee’s approved application.

In making a continuation award, the
Secretary also considers whether the
grantee is operating in compliance with
the assurances in its approved
application, including those applicable
to Federal civil rights laws that prohibit
discrimination in programs or activities
receiving Federal financial assistance
from the Department (34 CFR 100.4,
104.5, 106.4, 108.8, and 110.23).

7. Project Director's Meeting:
Applicants approved for funding under
this competition must attend a two-day
meeting for project directors at a
location to be determined in the
continental United States during each
year of the project. Applicants may
include the cost of attending this
meeting in their proposed budgets as
allowable administrative costs.

VIL Other Information

Accessible Format: Individuals with
disabilities can obtain this document
and a copy of the application package in
an accessible format (e.g., braille, large
print, audiotape, or compact disc) on
request to the program contact person
listed under FOR FURTHER INFORMATION
CONTACT.

Electronic Access to This Document:
The official version of this document is
the document published in the Federal
Register. You may access the official
edition of the Federal Register and the
Code of Federal Regulations at:
www.govinfo.gov. At this site you can
view this document, as well as all other
documents of this Department
published in the Federal Register, in
text or Portable Document Format
(PDF). To use PDF you must have
Adobe Acrobat Reader, which is
available free at the site.

You may also access documents of the
Department published in the Federal
Register by using the article search
feature at: www.federalregister.gov.
Specifically, through the advanced
search feature at this site, you can limit
your search to documents published by
the Department.

Dated: December 21, 2018.
James C. Blew,

Acting Assistant Deputy Secretary for
Innovation and Improvement.

[FR Doc. 2018-28284 Filed 12-27-18; 8:45 am|
BILLING GODE 4000-01-P

DEPARTMENT OF ENERGY

Notice of Availability of Supplemental
Environmental Impact Statement for
Disposition of Depleted Uranium Oxide
Conversion Product Generated From
DOE's Inventory of Depleted Uranium
Hexafluoride

AGENCY: Office of Environmental
Management, U.S. Department of
Energy.

ACTION: Notice of availability and public
hearings.

SUMMARY: The 1U.S. Department of
Energy (DOE), Office of Environmental
Management, announces the availability
of the Draft Supplemental
Environmental Impact Statement for
Disposition of Depleted Uranium Oxide
Conversion Product Generated from
DOE’s Inventory of Depleted Uranium
Hexafluoride (Draft SEIS) (DOE/EIS—
0359-51; DOE/EIS-0360-51). DOE also
announces three web-based public
hearings to receive comments on the
Draft SEIS. The Draft SEIS evaluates the
potential environmental impacts
associated with the transportation to
final disposition of depleted uranium
{DU) oxide conversion product from its
depleted uranium hexafluoride (DUFy)
conversion facilities at the Paducah,
Kentucky, and Portsmouth, Ohio, sites
at three alternative offsite low-level
radinactive waste disposal facilities: The
DOE-owned low-level radinactive waste
disposal facility at the Nevada National
Security Site (NNSS) in Nye County,
Nevada; the Energy Solutions low-level
radioactive waste disposal facility in
Clive, Utah; and the Waste Control
Specialists LLC (WCS) low-level
radinactive waste disposal facility in
Andrews, Texas.
DATES: DOE is inviting public comments
on the Draft SEIS starting with the date
of publication of this Notice and ending
on Monday, February 11, 2019. DOE
will host three web-based public
hearings to receive comments on the
Draft SEIS. Comments submitted during
this public comment period will be
considered in preparation of the Final
SEIS. DOE will consider late comments
to the extent practicable. DOE will
conduct web-based public comment
hearings on the dates indicated below:
» Tuesday, January 22, 2019 from
2:00-4:00 p.m., Web-based

* Wednesday, January 23, 2019 from
4:00-6:00 p.m., Web-based

e Thursday, January 24, 2019, from
7:00-9:00 p.m., Web-based
ADDRESSES: Comments on the Draft SEIS
maybe be submitted by any of the
following methods:

+ Mail: Ms. Jaffet Ferrer-Torres,
Document Manager, Office of
Environmental Management,
Department of Energy, EM—4.22, 1000
Independence Avenue SW, Washington,
DC 20585. Note: Comments submitted
by U.S. Postal Service may be delayed
by mail screening.

* Email: DUF6_NEPA@em.doe.gov.

* WebEx Meeting Room (during
scheduled dates see Web-based Public
Hearing Information Section):

O hitps://doe.webex.com/join/dufé
nepa (Copy and Paste into web
browser).

« DU Oxide SEIS Wehsite: http://
www.energy.gov/em/disposition-
uranium-oxide-conversion-depleted-
uraninm-hexafluoride.

This NOA, the Environmental
Protection Agency NOA, and the Draft
SEIS will be posted on the DOE NEPA
website at hittp://energy.gov/nepa. These
documents, and additional materials
relating to this Draft SEIS, will be also
available on the DU Oxide SEIS website
at: http://www.energy.gov/em/
disposition-uranium-oxide-conversion-
depleted-uranium-hexafluoride.

FOR FURTHER INFORMATION CONTACT: For
further information about this Draft
SEIS, please contact Ms. Jaffet Ferrer-
Torres, U.S, Department of Energy at the
mailing addresses listed in ADDRESSES.
For information on DOE’s NEPA
process, please contact Mr. William
Ostrum, Acting NEPA Compliance
Officer, Office of Regulatory
Compliance, U.S. Department of Energy,
1000 Independence Avenue SW,
Washington, DC 20585; or email at
askNEPA@hq.doe.gov.

SUPPLEMENTARY INFORMATION:

The Draft SEIS has heen prepared in
accordance with Council on
Environmental Quality (CEQ) and DOE
NEPA implementing regulations at 40
CFR parts 1500-1508 and 10 CFR part
1021, respectively. The Draft SEIS
evaluates the potential impacts from
three Action Alternatives and the No
Action alternative (in accordance with
40 CFR 1502.14). Under the No Action
alternative, transportation to and
disposal of the conversion product at an
offsite low-level waste disposal facility
would not occur and refilled eylinders
of DU oxide conversion product would
remain in storage at DOE's Paducah and
Portsmouth sites.
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Preferred Alternative

DOE does not have a prelerred
alternative for the disposal of depleted
uraninm, but does identity factors that
DOE plans to consider in developing a
preferred alternative or alternatives for
inclusion in the Final SEIS. These
factors are discussed in the SUMMARY
and chapter four of the Draft SEIS. The
preferred alternative could be a
combination of two or more alternatives.
DOE invites public comments on these
factors and any additional factors that
should be considered in the selection of
a preferred alternative and why.

Next Steps

Following the end of the public
comment period, DOE will consider
public comments on the Draft SEIS in
preparing the Final SEIS. After issuing
the Final SEIS, DOE will consider the
environmental impacts presented in the
Final SEIS, along with other appropriate
information in proposing its decision(s)
related Lo the disposal of depleted
uranium for an Amended Record of
Decision.

Web-based Public Hearing Information

Registration details are included
helow and are also available on the DOE
EM SEIS project website (See
ADDRESSES section). If you are joining
the web-based public hearing via
internet, copy and paste the link below
to login to the WebEx Meeting Room,
then follow prompts after entering the
access code. If you are joining the web-
hased public hearing via phone, dial the
UJS Toll number below and follow
prompts to enter access code. For Global
Call in numbers, visit the DU Oxide
SEIS website. Documents and the
presentation for the public hearing will
he made available at http://
www.energy.goviem/disposition-
uranium-oxide-conversion-depleted-
uranium-hexafluoride, as well as shared
during live web-based public hearings.
Comments will be accepted during the
web-based public hearing, by mail, by
email, and through submittal of
comment forms on the DU Oxide SEIS
wehsite. Persons who wish to speak may
sign up to speak before each meeting by
submilting a request to DUF6_NEPA@
em.doe.gov.

+ Join web-based public hearing via
WebEx Meeting Room:

O https://doe.webex.com/foin/dufé_
nepa (Copy and Paste into web
browser).

s Juin web-based public hearing by
phone:

@ 1S Toll: 1-415-527-5035 (For
Global Call-In Numbers visit DU Oxide
SEIS website).

O Access code: 988 230 782 #.

Public Reading Rooms and Libraries
Copies of the Draft SEIS are available
at http://www.energy.gov/em/
disposition-uranium-oxide-conversion-
depleted-uranium-hexafluoride. Copies

may also be found for public review at
the locations listed below:

District of Columbia

U.S. Department of Energy

Freedom of Information Act Electronic
Reading Room:

https:/fwww.energy.gov/management/
office-management/operational-
management/freedom-information-
act/reading-room

Nevada

Nevada Site Office, U.S. Department of
Energy

Public Reading Room

755 Hast Flamingo Road, Room 103

Las Vﬂgas, NV 89110, (702) 704-5106.

Amargosa Valley Library

629 K Farm Road

HCR 69 Box 401-T

Ammgnsn‘ NV 89020, (775) 372-5340.

Clark County Library

1401 E Flamingo Road

Las Vegas, NV 89119, (702) 507-3400.

Indian Springs Library

7156 Gretta Lane

P.O. Box 629

Indian Springs, NV 80018, (702) 879—
3045,

Las Vegas Library

833 N Las Vegas Boulevard

Las Vﬂgns. NV 89101, (702) 507-3500.

Pahrump Community Library,

701 S. Fast Street

Pahrump, NV 80048, (775) 727-5930.

Tonopah Public Library,

167 S Central Street

Tonopah, NV 89049, (775) 462-3374.

Utah

Tooele City Public Library
1268 W Vine Street
Tooele, UT 84074, (435) 882-2182.

Texas

Andrews County Library
100 NW 1st Street
Andrews, TX 70714, (432)-523-9819.

Kentucky

[1.5. DOE Environmental Information
Center

Emerging Technology Center (Room
221)

5100 Alben Barkley Drive

Paducah, KY 42001, (270) 554-3004.

McCracken County Public Library
555 Washington Street
Paducah, KY 42003, (270) 442-2510.

Ohio

11.S. DOE Environmental Information
Center

Ohio State Endeavor Center

1862 Shyville Road (Room 207)

Piketon, OH 45661, (740) 260-8896.

Portsmouth Public Library

1220 Gallia Street

Portsmouth, OH 45662, (740) 354-5688.
Scioto County Law Library

602 Seventh Street (Room 306)
Portsmouth, OH 45662, (740) 355-8259.

Individual commentators’ names and
addresses (including email addresses)
received as part of oral statements at the
public hearings or comment documents
on this Draft SEIS normally are part of
the public record. DOE plans to
reproduce comment documents in their
entirety in the Final SEIS, as
appropriate, and to post all comment
documents received in their entirety on
the DU oxide SEIS websile at the close
of the public comment period. Any
person wishing to have his/her name,
address, or other identilying
information withheld from the public
record of comment documents must
state this request prominently at the
beginning of any comment document.
DOE will honor the request to the extent
allowable by law. All submissions from
organizations or businesses will be
included in the public record and open
to public inspection in their entirety.

Issued at Washington, DC on December 20,
2018,

Elizabeth A. Connell,

Aecting Associate Frincipal Deputy Assisfant
Secretary for Regulatory and Policy Affairs.
[FR Doc. 2018-28249 Filed 12-27-18; 8:45 am)
BILLING CODE 6450-01-P

DEPARTMENT OF ENERGY

Study on Macroeconomic Qutcomes of
LNG Exports: Response to Comments
Received on Study

AGENCY: Office of Fossil Energy,
Department of Energy.

AGTION: Notice of response to comments.

FE Docket No.
Jordan Cove ENergy PrOJECE, L.P .. ittt e s ne e e es e eS8 E e es R SRR R e e et eaen£n e ener e 12-32-LNG
GUIT LNG LIGUaTact o GoMiBig: LLIE ... iocoun s esinns srns sassssinmesis s asmse 4 125 £ pmsel £xAmS a4 s £ A0 =SS 42 5 s« R 2 12-101-LNG
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as applicable; (2) set forth in the

heading the name of the applicant and
the project number of the application to
which the filing responds; (3) furnish

the name, address, and telephone
number of the person protesting or

intervening; and (4) otherwise comply

with the requirements of 18 CFR
385.2001 through 385.2005. All
comments, motions to intervene, or

protests must set forth their evidentiary
basis and otherwise comply with the

requirements of 18 CFR 4.34(b). All
comments, motions to intervene, or

protests should relate to the surrender
application that is the subject of this
notice. Agencies may obtain copies of

the application directly from the
applicant. A copy of any protest or
maotion to intervene must be served
upon each representative of the
applicant specified in the particular
application. If an intervener files
comments or documents with the

Commission relating to the merits of an
issue that may affect the responsibilities

of a particular resource agency, they

must also serve a copy of the document
on that resource agency. A copy of all

other filings in reference to this

application must be accompanied by
proof of service on all persons listed in

the service list prepared by the
Commission in this proceeding, in
accordance with 18 CFR 4.34(b) and
385.2010.

Dated: December 20, 2018,
Nathaniel J. Davis, Sr.,
Depuly Secretary.

[FR Doc. 2018-28263 Filed 12-27-18; 8:45 am)]

BILLING CODE &717-01-P

ENVIRONMENTAL PROTECTION
AGENCY

[ER-FRL-8043-1]

Environmental Impact Statements;
MNotice of Availability

Hesponsible Agency: Office of Federal
Activities, General Information 202—
564=5632 or hitps://www.epa.govinepa/

Weekly receipt of Environmental Impact

Statements

Filed 12/17/2018 Through 12/20/2018

Pursuant to 40 CFR 1506.9.

Notice

Section 309(a) of the Clean Air Act

reqquires that EPA make public its
comments on EISs issued by other

Federal agencies. EPA’s comment letters

on ElSs are available at: hitps://

cdxnodengn.epa.govicdx-enepa-public/

action/eis/search

EIS No. 20180320, Final, BLM, WY, Lost
Creek Uranium In-Situ Recover
Project Modifications, Review Period
Ends: 01/26/2019, Contact: Annette
Treat 307-328—4314

EIS No. 20180321, Final, DOE, CA,
Remediation of Area IV and the
Northern Buffer Zone of the Santa
Susana Field Laboratory, Review
Period Ends: 01/28/2019, Contact:
Stephanie Jennings 805-842-3864

EIS No. 20180322, Draft, APHIS, PRO,
Rangeland Grasshopper and Mormon
Cricket Suppression Program,
Comment Period Ends: 02/11/2019,
Contact: Jim Warren 202-316-3216

EIS No. 20180323, Draft Supplement,
DOE, KY, Disposition of Depleted
Uranium Oxide Conversion Product
Generated from DOE’s Inventory of
Depleted Uranium Hexafluoride,
Comment Period Ends: 02/11/2019,
Contact: Jaffet Ferrer-Torres 202-586—
0730

EIS No. 20180324, Draft, BLM, AK,
Coastal Plain Oil and Gas Leasing
Program, Comment Period Ends: 02/
11/2019, Contact: Nicole Hayes 907-
271-4354

Amended Notices

EIS No. 20180272, Draft, USN, NV,
Fallon Range Training Complex
Maodernization, Comment Period
Ends: 02/14/2019, Contact: Sara
Goodwin 619-532—4463 Revision to
FR Notice Published 11/16/2018:
Extending the Comment Period from
01/15/2019 to 02/14/2019.

Dated: December 21, 2018.

Robert Tomiak,

Director, Office of Federal Activities.

[FE Doc. 201828208 Filed 12-27-18; 8:45 am]

BILLING CODE 6560-50-P

ENVIRONMENTAL PROTECTION
AGENCY

[EPA-HQ-OPP-2009-0879; FRL-9987-26]
Environmental Modeling Public
Meeting; Notice of Public Meeting

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Notice.

SUMMARY: An Environmental Modeling
Public Meeting (EMPM) will be held on
Wednesday, January 30, 2019, This
Notice announces the location and time
for the meeting and provides tentative
agenda topics. The EMPM provides a
public forum for EPA and its
stakeholders to discuss current issues
related to modeling pesticide fate,
transport, exposure, and ecotoxicity for
pesticide risk assessments in a
regulatory context.

DATES: The meeting will be held on
January 30, 2019 from 9:00 a.m. to 4:30
).

. Requests to participate in the meeting
must be received on or before January 7,
2019,

To request accommodation of a
disability, please contact the person
listed under FOR FURTHER INFORMATON
CONTACT, preferably at least 10 days
prior to the meeting, to give EPA as
much time as possible to process your
request.

ADDRES$SES: The meeting will be held at
the Environmental Protection Agency,
Office of Pesticide Programs (OPF), One
Potomac Yard (South Building), First
Floor Conference Center (5-1200), 2777
S. Crystal Drive, Arlington, VA 22202.
FOR FURTHER INFORMATION CONTACT:
Rebecca Lazarus or Andrew Shelby,
Environmental Fate and Effects Division
(7507P), Office of Pesticide Programs,
Environmental Protection Agency, 1200
Pennsylvania Ave. NW, Washington, DC
20460-0001; telephone number: (703)
347-0520 and (703) 347-0119; fax
number: (703) 305-0204; email address:
lazarus.rebecca@epa.gov and
shelby.andrew@epa.gov.
SUPPLEMENTARY INFORMATION:

I. General Information

A. Does this action apply to me?

You may be potentially affected by
this action if you are required to
conduct testing of chemical substances
under the Toxic Substances Control Act
(TSCA), the Federal Food, Drug, and
Cosmetic Act (FFDCA), or the Federal
Insecticide, Fungicide, and Rodenticide
Act (FIFRA). Since other entities may
also be interested, the Agency has not
attempted to describe all the specific
entities that may be affected by this
action. The following list of North
American Industrial Classification
System (NAICS) codes is not intended
to be exhaustive, but rather provides a
guide to help readers determine whether
this document applies to them.
Potentially affected entities may
include:

* Agriculture, Forestry, Fishing and
Hunting NAICS code 11.

+ Utilities NAICS code 22.

+ Professional, Scientific and
Technical NAICS code 54.

B. How can I get copies of this document
and other related information?

The docket for this action, identified
by docket identification (ID) number
EPA-HQ-0OPP=2009-0879, is available
at http://www.regulations.gov or at the
Office of Pesticide Programs Regulatory
Public Docket (OPP Docket) in the
Environmental Protection Agency
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through Innovative Partnerships
(EQUIP) project was undertaken in
order to advance the Department’s
understanding of how to best increase
access to high quality innovative
programs in higher education. An
invitation to participate and an
explanation of this proposed
experimental site would be published
separately in the Federal Register. This
experimental site project is designed to
explore ways to increase access for low-
income students to high-quality
innovate programs in higher education
through the engagement of institutions
of higher education (IHEs) with non-IHE
providers and quality assurance entities
that can develop new quality assurance
processes for student and taxpayer
protection. The data and information
collected can provide valuable guidance
for the Department in determining
future policy in these areas.

Dated: January 30, 2019,
Kate Mullan,
Acting Director, Information Collection
Clearance Program, Information Management
Branch, Office of the Chief Information
Officer.
|[FE Doc, 2019-00919 Filed 2-4-19; 8:45 am]
BILLING CODE 4000-01-P

DEPARTMENT OF ENERGY

Extension of Public Comment Period,
Draft Supplemental Environmental
Impact Statement for Disposition of
Depleted Uranium Oxide Conversion
Product Generated from DOE's
Inventory of Depleted Uranium
Hexafluoride

AGENCY: Office of Environmental
Management, U.S, Department of
Energy.

ACTION: Extension of public comment
period.

SUMMARY: On December 28, 2018, a
Federal Register Notice was issued that
announced the availahility of the U.S.
Department of Energy (DOE) Office of
Environmental Management’s Draft
Supplemental Environmental Impact
Statement for Disposition of Depleted
Uranium Oxide Conversion Product
Generated from DOE's Inventory of
Depleted Uranium Hexafluoride (Draft
SEIS) (DOE/EIS-0359-51; DOE/EIS—
0360-51). The Federal Register Notice
also announced three web-based public
hearings that occurred on January 22 to
24, 2019, to obtain public comments.
DOE is extending the public comment
period for the Draft SEIS from February
11, 2019, to March 4, 2019.

DATES: DOE extends the public
comment period on the notice

published at 83 FR 67250 ta March 4,
2019. DOE will consider all comments
submitted or postmarked by March 4,
2019. Comments submitted to DOE
concerning the Draft Supplemental
Environmental Impact Statement prior
to this announcement do not need to be
resubmitted as a result of this extension
of the comment period.

ADDRESSES: Written comments on the
Draft Supplemental Environmental
Impact Statement (SEIS) may be
submitted by mail or email and
additional information is found on the
Depleted Uranium Oxide SEIS website:

¢ Mail: Ms. Jaffet Ferrer-Torres,
Document Manager, Office of
Environmental Management,
Department of Energy, EM—4.22, 1000
Independence Avenue SW, Washington,
DC 20585.

* Email: DUFE NEPA@em.doe.gov.

¢ DU Oxide SEIS website: http://
www.energy.govi/em/disposition-
uranium-oxide-conversion-depleted-
uranium-hexaffuoride.

FOR FURTHER INFORMATION CONTACT: For
further information, please contact Ms.
Jaffet Ferrer-Torres, DOE Document
Manager at the addresses listed in
ADDRESSES. For information on DOE’s
NEF A process, please contact Mr.
William Ostrum, Acting NEPA
Compliance Officer, Office of Regulatory
Compliance, U.S. Department of Energy,
1000 Independence Avenue SW,
Washington, DC 20585; or email at
askNEPA@hg.doe.gov.

SUPPLEMENTARY INFORMATION: The Draft
Supplemental Environmental Impact
Statement for Disposition of Depleted
Uranjum Oxide Conversion Product
Generated from DOE'’s Inventory of
Depleted Uranium Hexafluoride
evaluates the potential environmental
impacts associated with the
transportation to final disposition of
depleted uranium oxide conversion
product from its depleted uranium
hexafluoride conversion facilities at the
Paducah, Kentucky, and Portsmouth,
Ohio, sites at three alternative offsite
low-level radioactive waste disposal
facilities: the DOE-owned low-level
radioactive waste disposal facility at the
Nevada National Security Site in Nye
County, Nevada; the Energy Solutions
low-level radioactive waste disposal
facility in Clive, Utah; and the Waste
Control Specialists LLC low-level
radioactive waste disposal facility in
Andrews, Texas. The public comment
period has been extended to March 4,
2019, to respond to requests for an

extension of the public comment period.

Issued at Washington, DC, on January 30,
2019,

Elizabeth A. Connell,

Acting Associate Principal Deputy Assistant
Secrelary for Regulatory and Policy Affairs.

|FR Doc. 2019-01063 Filed 2-4-1% 8:45 am]|
BILLING GODE 6450-01-P

DEPARTMENT OF ENERGY

Fusion Energy Sciences Advisory
Committee

AGENCY: Office of Science, Department
of Energy.
ACTION: Notice of open meeting.

SUMMARY: This notice announces a
meeting of the Fusion Energy Sciences
Advisory Committee. The Federal
Advisory Committee Act requires that
public notice of these meetings be
announced in the Federal Register.
DATES: March 12, 2019; 8:30 a.m. to 5:00
p-m. March 13, 2019; 8:30 a.m. to 12:00
nooin.

ADDRESSES: Canopy by Hilton, 940 Rose
Avenue, North Bethesda, Maryland
20852.

FOR FURTHER INFORMATION CONTACT: Dr.
Samuel J. Barish, Acting Designated
Federal Officer, Office of Fusion Energy
Sciences (FES); U.S. Department of
Energy; Office of Science; 1000
Independence Avenue SW, Washington,
DC 20585; Telephone: (301) 003-2017.
SUPPLEMENTARY INFORMATION:

Purpose of the Board: The purpose of
the Board is to provide advice on a
continuing hasis to the Director, Office
of Science of the Department of Energy,
on the many complex scientific and
technical issues that arise in the
development and implementation of the
fusion energy sciences program.

Tentative Agenda Items

+ FES Perspective

* Nuclear Physics Long-Range Planning
Activity Perspective

High Energy Physics Long-Range
Planning Activity Perspective

* FES Community: Status of their Long-
Range Strategic Planning Activity
National Academies of Science,
Engineering, and Medicine Burning
Plasma Report

Public Comment

Adjourn

Note: Remote attendance of the FESAC
meeting will be possible via Zoom,
Instructions will be posted on the FESAC
website (htip://science.energy.gov/fes/fesac/
ni.'.'f.-iing.‘a'f) prior to the meet ing and can also
be obtained by contacting Dr, Barish by email
sam.barish@science.doe.gov or by phone
(301) 903-2917.

-
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Number(s) in the title line, or Venture
Glohal Calcasieu Pass Change in Control
in the title line to include all applicable
dockets in this notice. Please Note: If
submitting a filing via email, please
include all related documents and
attachments (e.g., exhibits) in the
original email correspondence. Please
do not include any active hyperlinks or
password protection in any of the
documents or attachments related to the
filing. All electronic filings submitted to
DOE must follow these guidelines to
ensure that all documents are filed in a
timely manner. Any hardeopy filing
submitted greater in length than 50
pages must also include, at the time of
the filing, a digital copy on disk of the
entire submission.

Calcasien Pass’ Notice and any filed
protests, motions to intervene, notices of
intervention, and comments are
available for inspection and copying in
the Office of Regulation, Analysis, and
Engagement docket room, Room 3E-
042, 1000 Independence Avenue SW,
Washington, DC 20585, The docket
room is open between the hours of 8:00
a.m. and 4:30 p.m., Monday through
Friday, except Federal holidays.

The Notice and any filed protests,
motions to intervene, notices of
intervention, and comments will also be
available electronically by going to the
following DOE/FE Web address: http://
www.fe.doe.gov/programs/
gasregulation/index.hitmi.

Signed in Washington, DC, on January 16,
2020.

Amy Sweeney,

Director, Office of Regulation, Analysis, and
Engagement, Office of Oil and Natural Gas.
[FR Doc. 2020-01069 Filed 1-22-20; 8:45 am)]
BILLING CODE 6450-01-P

DEPARTMENT OF ENERGY

[OE Docket No. EA-275-C]

Application To Export Electric Energy;
NorthPoint Energy Solutions Inc.

AGENCY: Office of Electricity,
Department of Energy.
ACTION: Notice of application.

summARY: NorthPoint Energy Solutions
Inc. (Applicant or NorthPoint) has
applied to renew its authorization to
transmit electric energy from the United
States to Canada pursuant to the Federal
Power Act.

DATES: Comments, protests, or motions
to intervene must be submitted on or
before February 24, 2020,

ADDRESSES: Comments, protests,
maotions to intervene, or requests for
more information should be addressed

to: Office of Electricity, Mail Code: OE-
20, U.S. Department of Energy, 1000
Independence Avenue SW, Washington,
DC 20585-0350. Because of delays in
handling conventional mail, it is
recommended that documents be
transmitted by overnight mail, by
electronic mail to Electricity. Exports@
hq.doe.gov, or by facsimile to (202) 586-
8008,

SUPPLEMENTARY INFORMATION: The
Department of Energy (DOE) regulates
exports of electricity from the United
States to a foreign country, pursuant to
sections 301(b) and 402(f) of the
Department of Energy Organization Act
(42 11.5.C. 7151(h) and 7172(f)). Such
exports require authorization under
section 202(g) of the Federal Power Act
(16 U.S.C. 824a(e)).

On December 21, 2000, DOE issued
Order EA—275-B, which authorized
NorthPoint to transmit electric energy
from the United States to Canada as a
power marketer for a ten-year term
using existing international
transmission facilities appropriate for
open access. The authorization expires
on April 7, 2020. On December 20,
2019, NorthPoint filed an application
(Application or App.) with DOE for
renewal of the export authorization
contained in Order No. EA-275-B for an
additional ten-year term.

NorthPoint states in its Application
that it “does not own, operate, or
control any electric generation,
transmission, or distribution facilities in
the United States, nor is it affiliated
with any owner of electric generation,
transmission, or distribution facilities in
the United States.” App. at 4.
NorthPoint states that it “is a wholly
owned subsidiary of SaskPower, a
Provincial Crown corporation of the
Government of Saskatchewan, Canada”™
and that “SaskPower is engaged in the
generation of power from
predominantly thermal sources and the
transmission, distribution, and sale of
such power to wholesale and retail
customers within Saskatchewan.” Id. At
2. NorthPoint further states that “[alny
power purchased by NorthPoint for
export to Canada will be surplus to the
needs of the entities selling power to
NorthPoint.” Id. at 4. The existing
international transmission facilities to
be utilized by the Applicant have
previously been authorized by
Presidential permits issued pursuant to
Executive Order 10485, as amended,
and are appropriate for open access
transmission by third parties.

Procedural Matters: Any person
desiring to be heard in this proceeding
should file a comment or protest to the
application at the address provided

above. Protests should be filed in
accordance with Rule 211 of the Federal
Energy Regulatory Commission’s (FERC)
Rules of Practice and Procedure (18 CFR
385.211). Any person desiring to
become a party to this proceeding
should file a motion to intervene at the
above address in accordance with FERC
Rule 214 (18 CFR 385.214). Two (2)
copies of such comments, protests, or
motions to intervene should be sent to
the address provided above on or hefore
the date listed above.

Comments and other filings
concerning NorthPoint’s application to
export electric energy to Canada should
be clearly marked with OE Docket No.
EA-275-C. Additional copies are to be
provided directly to Matthew T. Rick,
John & Hengerer LLP, 1629 K Street NW,
Suite 402, Washington, DC 20006, and
to General Council, SaskPower—
Corporate & Regulatory Affairs, 2025
Victoria Avenue, Regina, Saskatchewan,
Canada S4P 081,

A final decision will be made on this
application after the environmental
impacts have been evaluated pursuant
to DOE’s National Environmental Policy
Act Implementing Procedures (10 CFR
part 1021) and after DOE determines
that the proposed action will not have
an adverse impact on the sufficiency of
supply or reliability of the U.S. electric
power supply system.

Copies of this application will be
made available, upon request, for public
inspection and copying at the address
provided above, by accessing the
program website at hittp://energy.gov/
node/11845, or by emailing Matthew
Aronoff at matthew.aronoff@hq.doe.gov.

Sig[m{l in Wﬂsliiugmn, DC, on January 15,
2020,

Christopher Lawrence,

Management and Program Analyst,
Transmission Permitting and Technical
Assistance, Office of Electricity.

[FR Doc. 2020-01076 Filed 1-22-20; 8:45 am)
BILLING GODE 6450-01-P

DEPARTMENT OF ENERGY

National Nuclear Security
Administration

Amended Record of Decision for the
Installation and Operation of a
Depleted Uranium Hexafluoride
Conversion Facility at the Portsmouth,
Ohio Site

AGENCY: National Nuclear Security
Administration, Department of Energy.
ACTION: Amended record of decision.

SUMMARY: The Department of Energy
(DOE)/Mational Nuclear Security
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Administration (NNSA) is announcing
this amendment to the July 2004 Record
of Decision (ROD]) for the Final
Environmental Impact Statement for
Construction and Operation of a
Depleted Uranium Hexafluoride
Conversion Facility at the Portsmouth,
Ohio, Site (FEIS) (DOE/EIS-0360). In
this amended ROD, DOE/NNSA is
announcing its decision to implement
its preferred alternative for the
construction and operation of a depleted
uranium hexalluoride (DUFg)
conversion facility at the Portsmouth,
Ohio, a DOE Office of Environmental
Management (EM) site. This amended
ROD addresses DOE/NNSA’s intent to
construct and operate a fourth process
line within the conversion facility, as
previously analyzed in the
aforementioned FEIS.

FOR FURTHER INFORMATION CONTACT: For
further information on the addition of
the fourth processing line, please
contact Ms. Casey Deering, Director,
Office of Secondary Stage Production
Modernization, Office of Defense
Programs, National Nuclear Security
Administration, telephone (202) 586—
6075; or by email to casey.deering@
nnsa.doe.gov.

For information on NNSA’s NEPA
process, please contact Mr. John
Weckerle, NEPA Compliance Officer,
National Nuclear Security
Administration, Office of General
Counsel, Telephone (505) 845-6026; or
by email Lo john.weckerle@
nnsa.doe.gov. This Amended Record of
Decision 18 available on the internet at
http://energy.govinepa.
SUPPLEMENTARY INFORMATION:
Background

In June 2004, DOE issued the Final
Environmental Impact Statement for
Construction and Operation of a
Depleted Uranium Hexafhioride
Conversion Facilify af the Portsmouth,
Ohio, Site (FEIS} (DOE/EIS-0360). In the
2004 FEIS, DOE analyzed the potential
environmental impacts from the
construction, operation, maintenance,
and decontamination and
decommissioning (D&D) of the proposed
depleted uranium hexafluoride (DUF)
conversion facility at three alternative
locations within the Portsmouth site.
DOE reviewed Lransportation of
cylinders (DUFs, normal and enriched
UF¢, and empty) stored at the East
Tennessee Technology Park (ETTP) near
Oak Ridge, Tennessee, to Portsmouth;
construction of a new cylinder storage
yard at Portsmouth (if required) for the
ETTP cylinders; transportation of
depleted uranium conversion products
and waste materials to a disposal

facility; transportation and sale of the
aqueous hydrogen fluoride (HF)
produced as a conversion co-product;
and neutralization of aqueous HF to
calcium fluoride (CaF.) and its sale or
disposal in the event that the aqueous
HF product is not sold. An option of
shipping the ETTP eylinders to the
Paducah, Kentucky, site was also
considered, as was an option of
expanding operations by increasing
throughput (through efficiency
improvements or by adding a [ourth
conversion line) or by extending the
period of operation. The EIS analyzed
the No Action Alternative and three
alternative locations within the plant,
all of which utilized the same proposed
equipment and processes. Location A,
the prelerred Alternative, was located in
the west-central portion of the site;
Location B was located in the
southwestern portion of the site, and
Location C was located in the
southeastern portion of the site. A
similar EIS was issued concurrently for
construction and operation of a DUFs
conversion facility at DOE EM’s
Paducah site (DOE/EIS—03549). In the
July 27, 2004, ROD (69 I'R 44649), DOE
chose Alternative Location A and
announced its decision to install three
of the four processing lines analyzed in
the EIS at Portsmouth.

DOE/NNSA now announces its
decision to add the fourth processing
line analyzed in the 2004 EIS. The
process alteration to add the fourth
process line is in response to the
government’s need to meet high purity
depleted uranium (HPDU) demand to
execute DOE/NNSA mission
requirements. Neither commercial nor
Y-12 capabilities exist o convert DUL
to DUF,4 to support depleted uranium
metal production. This line will use
utility equipment and materials
identical to those currently in operation.
The process will be altered slightly to
praoduce DUF, that will be provided to
a commercial vendor for additional
processing.

The United States has produced DUF,
since the early 1950s as part of the
process of enriching natural uranium for
both civilian and military applications.
The EM sites at Partsmouth and
Paducah are currently charged with
converting approximately 70,000 DU
cylinders into an impure oxide (UO,) for
disposition as waste or for reuse. The
Portsmouth site currently has three
process lines in place for this
conversion with space designed into the
process building to accept a fourth line.
This space is the proposed location Lo
accept the additional equipment items
and provide the DUFs conversion to
DUF..

The Portsmouth DUF Conversion
Facility was commissioned to process
the DUF stored in cylinders into a more
stable chemical form (UQ,). Current
DUF; cylinder inventory at Portsmouth
is ~19,000 cylinders with 18 years of
processing needed to complete DUF, to
UQy conversion. Portsmouth has three
operable process lines to accomplish
this mission; each line is capable of
processing approximately one standard
48" cylinder per 24-hour workday. The
Portsmouth DUFg Conversion Facility
and its infrastructure were designed and
constructed to support four process
lines, however only three lines were
installed. The physical configuration of
the building has already been
satisfactorily evaluated in the FEIS to
supporl a fourth process line with
respect [o seismic design criteria and
natural phenomenon hazards. There is
adequate space Lo support an additional
process line with respect to the
tollowing equipment, utilities and
support systems: Electrical power,
sanitary water, process water, cooling
waler, hydrogen, nitrogen, potassium
hydroxide, hydrofluoric acid handling,
cylinder movement, material handling,
instrument air, fire suppression,
heating, ventilation, and air
conditioning (HVAC), decontamination,
emission controls, waste handling, and
environmental monitoring. This utility
equipment is identical to equipment
currently in operation at the facility.
The Portsmouth DUFg Conversion
Facility meets the DOE criteria for a
Hazard Category 3 Nuclear l'd(,LllL%

Currently the facility reacts the DUF,
with Ha [_hyt]rngml] and H>0O (steam) to
praduce the UJO,. This reaction
generates hydrogen {luoride (HF) as a
production/conversion co-product in
molar proportion to the reaction.
Potassium Hydroxide (KOH) is used in
an oft gas scrubber to neutralize the IF
vapor which is not collected for resale.
As decided in the ROD, the aqueous HF
produced during conversion will be
sold for use, as appropriate. Il necessary,
CaF, (Calcium Fluoride) will be
produced and dispositioned.

Amended Decision

DOLE/NNSA is amending DOE’s
previous decision (69 FR 44649). DOE/
NNSA will install the fourth conversion
line and will slightly alter the process
when reacting the DUFs. Typically, as
stated above, the DUF; is reacted with
H> and 1.0 (steam) to produce the UQO,.
The altered process will still react DU
with I but will omit the H-O (steam)
from the initial part of the conversion
process. The N> will still be used as an
inert motive force gas and the off gas
will still be scrubbed with KOH. At the
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end ol the process, H2O (steam) will
then be used, but only to dilute the
generated HI' to the desired
concentration (molarity). The HF will
still be stored in tanks to be sold for use,
or converted to CaF», as described
above. The resulting product, DUFy, will
be provided to a commercial vendor for
additional processing. This operation
avoids having to provide for subsequent
disposition of the UO, and provides a
strategic commodity that can be used in
NNSA programs.

Basis for Decision

Implementing this decision supports
DOE’s continuing need to convert its
inventory of DUFg to a more stable
chemical form for use or disposal, as
defined in the Final Environmental
Impact Statement for Construction and
Operation of a Depleted Uranium
Hexafluoride Conversion Facility at the
Portsmouth, Ohio, Site (FEIS) [DOE/
FIS-0360). In this instance, the use will
be the production of DUL'4 that can be
provided to a commercial vendor for
later conversion into metallic depleted
uranium for government use. The
current proposal does not represent a
substantive change to operations,
aclivilies, and associated impacts
assessed in DOE/EIS-0360. Any
applicable updates related to the
International Building Code and lite
salely codes will be incorporated into
the NNSA Conversion Project new
equipment design. The proposed
conversion to DUF,; would reduce the
UO;, quantity that would need to be
dispositioned at a commercial facility
(sold, re-used, or disposed of as waste),
as a quantity of DUF; would be
converted to DUI; and HE instead of
oxide. Processes and equipment used
for this purpose would be similar or
identical to those associated with
current conversion activities. The total
amount of DU planned for transport
would remain unchanged [rom
quantities evaluated in the 2004 EIS;
however, the form of a small percentage
of the transported material would
change. Radiological impacts from
handling/transportation hetween the
two material forms are comparable. In
the event of a container or equipment
breach, a release of DUy would result
in reduced hazards in comparison to
that of depleted uranium oxide because
DUF, would be slightly less prone to
becoming airborne.

In addition, the planned
transportation destinations for oxide
involve greater distances than the
proposed destination options for DUF,.
Finally, less HI will be generated
during the conversion to DUF, as

compared Lo the conversion Lo oxide
material.

Signed in Washington, DC, this 23rd day
of December 2019, for the United States
Department of Energy.

Lisa E. Gordon-Hagerty,

Under Secretary for Nuclear Security,
National Nuclear Security Administration.
|FR. Doc. 2020-01074 Filed 1-22-20; 8:45 am|
BILLING CODE 6450-01-P

DEPARTMENT OF ENERGY

Federal Energy Regulatory
Commission

Combined Notice of Filings #1

Take natice that the Commission
received the [ollowing electric corporate
filings:

Dockel Numbers: EC20-32-000.

Applicants: Commonwealth Edison
Company.

Description: Application for
Authorization Under Section 203 of the
Federal Power Act, et al. of
Commonwealth Edison Company.

Filed Date: 1/14/20.

Accession Number: 20200114-5227.

Comments Due: 5 pm. ET 2/4/20.

Take notice that the Commission
received the following exempt
wholesale generator filings:

Docket Numbers: EG20-65-000.

Applicanis: La Chalupa, LLC.

Description: Notice ol Sell-
Certification of Exempt Wholesale
Generator Status of La Chalupa, LLC.

Filed Date: 1/16/20.

Accession Number: 20200116-5048.

Comments Due: 5 p.m. ET 2/6/20.

Take natice that the Commission
received the following electric rate
filings:

Docket Numbers: ER10-1801-004;
ER10-1805-005; ER10-2370-003.

Applicants: The Connecticut Light
and Power Company, NSTAR Electric
Company, Public Service Company of
New Hampshire.

Description: Updated Market Power
Analysis for Northeast Region of the
Eversource Companies.

Filed Date: 12/23/19.

Accession Number: 20191223-5280.

Comments Due: 5 p.m. ET 2/21/20.

Docket Numbers: ER10-2502—-007;
ER10-2472-006; ER10-2473-006;
ER11-2724-007; ER11-4436-005;
ER18-2518-002; ER19-645-001.

Applicants: Black Hills Colorado
Electric, LLC, Black Hills Colorado IPP,
LLC, Black Hills Colorado Wind, LLC,
Black Hills Electric Generation, LLC,
Black Hills Power, Inc., Black Hills
Wyoming, LLC, Cheyenne Light I'uel &
Power Company.

Description: Amendment to June 27,
2018 Updated Market Power Analysis of
the Black Hills MER Sellers for the
Northwest Region.

Filed Date: 1/14/20.

Accession Number: 20200114-5224.

Comments Due: 5 p.m. ET 2/4/20.

Docket Numbers: ER20-419-002.

Applicants: ITC Midwest LLC.

Description: Tariff Amendment:
Amendment to CIAC Agreement Filing
ta be effective 1/19/2020.

Filed Date: 1/15/20.

Accession Number: 20200115-5117.

Comments Due: 5 p.m. ET 2/5/20.

Docket Numbers: ER20-553-001.

Applicants: Sierra Pacitic Power
Company.

Description: Tariff Amendment:
Service Agreement No. 16—00054; Battle
Mountain LGIA Amendment to be
effective 12/11/2019.

Filed Date: 1/16/20.

Accession Number: 20200116-5057.

Comments Due: 5 p.m. ET 2/6/20.

Docket Numbers: ER20-806-000.

Applicants: Midcontinent
Independent System Operator, Inc.,
Otter Tail Power Company.

Description: § 205(d) Rate Filing:
2020-01-15_SA 3404 OTP-NSP FSA
(J436 J437) Hankinson-Ellendale to be
effective 3/16/2020.

Filed Date: 1/15/20.

Accession Number: 20200115-5111.

Comments Due: 5 p.m. ET 2/5/20.

Docket Numbers: ER20-807-000.

Applicants: Rulf Solar LLC.

Description: Baseline eTaritt Filing:
Ruff Solar, LLC MBR Application to be
effective 4/1/2020.

Filed Date: 1/15/20.

Accession Number: 20200115-5122.

Comments Due: 5 p.m. ET 2/5/20.

Docket Numbers: ER20-808-000.

Applicants: PJM Inlerconnection,
L.L.G.

Description: § 205(d) Rate I'iling:
Original ISA, SA No. 5548; Queue No.
AC1-076 AE2-134 to be effective
12/16/2010,

Filed Date: 1/15/20.

Accession Number: 20200115-5124.

Comments Due: 5 p.m. ET 2/5/20.

Docket Numbers: ER20-800-000.

Applicanis: Nevada Gold Energy LLC.

Description: § 205(d) Rate Filing:
Notice of Succession to be effective
1/1/2020,

Filed Date: 1/16/20.

Accession Number: 20200116-5000.

Comments Due: 5 p.m. ET 2/6/20.

Docket Numbers: ER20-810-000.

Applicants: Southwestern Public
Service Company.

Description: Tariff Cancellation:
Golden Spread Electric Cooperative,
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APPENDIX B: EVALUATION OF THE HUMAN HEALTH EFFECTS
OF TRANSPORTATION

B.1 INTRODUCTION

Transportation of any commodity involves a risk to transport crew members and members of the
public. This risk results from transportation-related accidents. Transport of certain materials, such
as hazardous or radioactive materials or waste, can pose an additional risk due to the unique nature
of the material itself. To permit a complete appraisal of the environmental impacts of the
alternatives, this appendix to the Final Supplemental Environmental Impact Statement for
Disposition of Depleted Uranium Oxide Conversion Product Generated from DOE’s Inventory of
Depleted Uranium Hexafluoride (DU Oxide SEIS) assesses the human health risks associated with
the transportation of radioactive waste on public railways and highways.

This appendix provides an overview of the approach used to assess the human health risks that
could result from transportation. The topics in this appendix include the scope of the assessment,
packaging, determination of potential transportation routes, analytical methods used for the risk
assessment (for example, computer models), and important assumptions. In addition, to aid in
understanding and interpreting the results, specific areas of uncertainty are described with an
emphasis on how those uncertainties may affect comparisons of the alternatives.

The risk assessment results are presented in this appendix in terms of “per-shipment” risk factors,
as well as the total risks for a given alternative. Per-shipment risk factors provide an estimate of
the risk from a single shipment. The total risks for a given alternative are estimated by multiplying
the expected number of shipments by the appropriate per-shipment risk factors.

B.2 SCOPE OF ASSESSMENT

The scope of the transportation risk assessment, including transportation activities; potential
radiological and nonradiological impacts; transportation modes; and receptors, is described in this
section. Additional details of the assessment are provided in the remaining sections of this
appendix.

B.2.1 Transportation-Related Activities

The transportation risk assessment estimates the human health risks related to transportation for
each alternative. This includes incident-free risks from being in the vicinity of a shipment during
transport or at stops, as well as accident risks. It also considers the potential effects of Intentional
Destructive Acts, such as acts of sabotage or terrorism.

B.2.2 Radiological Impacts

For each alternative, radiological risks (that is, those risks that result from the radioactive nature
of the materials) were assessed for incident-free (normal) transportation conditions and accidents.
The radiological risk associated with incident-free transportation conditions would result from the
potential exposure of people to external radiation in the vicinity of a shipment. The radiological
risk from transportation accidents would come from the potential release and dispersal of
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radioactive material into the environment during an accident and the subsequent exposure of
people, or from an accident where there is no release of radioactive material but there is external
radiation exposure, albeit very small, to the unbreached containers.

Radiological impacts are calculated in terms of radiation dose and associated health effects in the
exposed populations. The radiation dose calculated is the total effective dose equivalent (see
Title 10 of the Code of Federal Regulations [10 CFR] Part 20), which is the sum of the effective
dose equivalent from external radiation exposure and the 50-year committed effective dose
equivalent from internal radiation exposure. Radiation doses are presented in units of roentgen
equivalent man (rem) or millirem (mrem) (one-thousandth of a rem) for individuals and
person-rem for populations. The impacts are further expressed as health risks in terms of latent
cancer fatalities (LCFs) in exposed individuals and populations using dose-to-risk conversion
factors recommended by the Interagency Steering Committee on Radiation Standards
(DOE 2003). A health risk conversion factor of 0.0006 LCF per rem or person-rem of exposure
is used for both the public and workers (DOE 2003).

B.2.3 Nonradiological Impacts

In addition to radiological risks posed by transportation activities, vehicle-related risks are assessed
from nonradiological causes (that is, causes related to the transport vehicles, not the radioactive
cargo). Nonradiological transportation risks, which would be incurred for shipments of any
commodity, are assessed for accidents involving transportation of radioactive waste (DU oxides
and other low level wastes [i.e., emptied cylinders]). Nonradiological accident risk refers to the
potential occurrence of transportation accidents that result in fatalities unrelated to the
characteristics (for example, radioactive nature) of the cargo. For this analysis, state-specific
fatality rate data along the routes for truck and train transports were used to determine the
nonradiological risks (i.e., traffic fatalities) associated with transportation.

Nonradiological risks during incident-free transportation conditions could also be caused by
potential exposure to increased vehicle exhaust emissions. As explained in Section B.6.2 of this
appendix, the health effects of these emissions were not explicitly considered, but to add context,
Chapter 4, Sections 4.1.2, 4.2.2, 4.3.2, and 4.4.2 of this DU Oxide SEIS compare the transportation
emissions from the Action Alternatives to total regional transportation emissions.

B.2.4 Transportation Modes

Two options were evaluated for delivery of DU oxide and other radioactive wastes (i.e., ancillary
low-level radioactive waste [LLW] and mixed LLW [MLLW] and empty and heel cylinders) to
off-site disposal sites: truck and train/truck, as appropriate. The following waste disposal sites
were evaluated under the truck and train options:

e EnergySolutions near Clive, Utah,
e Nevada National Security Site (NNSS) in Nye County, Nevada, and
e Waste Control Specialists LLC (WCS) near Andrews, Texas.
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For train shipment to NNSS, the DU oxide containers would be transferred to trucks from the
railcars at an intermodal facility, which was assumed to be located at Barstow, California, and then
delivered to NNSS by truck.

B.2.5 Receptors

Radiation-related transportation risks were calculated and are presented separately for workers and
members of the general public. The workers considered are truck crew members involved in
transportation and inspection of the packages. The general public includes all persons who could
be exposed to a shipment while it is moving or stopped during transit. For incident-free operation,
the affected population includes individuals living within 805 meters (0.5 mile) of each side of the
road. Several scenarios were also evaluated for impacts on hypothetical maximally exposed
individuals (MEIs). For example, an MEI could be a resident living near the highway who is
exposed to all shipments transported on the road. Refer to Section B.6.3 for a description of the
MEI scenarios that were analyzed. For accident conditions, the affected population includes
individuals residing within 80 kilometers (50 miles) of the accident, and the MEI would be an
individual located 330 feet (100 meters) directly downwind from the accident (NRC 1977). The
risk to the affected population is a measure of the radiological risk posed to society as a whole by
the alternative being considered. As such, the impact on the affected population was used as the
primary means of comparing impacts among the alternatives.

B.3 PACKAGING AND TRANSPORTATION REGULATIONS

This section provides a high-level summary of radioactive materials packaging and transportation
regulations. Regulations pertaining to the transportation of radioactive materials are published by
the U.S. Department of Transportation (DOT) (49 CFR Parts 106, 107, and 171-178) and U.S.
Nuclear Regulatory Commission (NRC) (10 CFR Parts 20, 61, and 71). Interested readers are
encouraged to visit the cited resources for current specifics or to review DOT’s Radioactive
Material Regulations Review (RAMREG-12-2008) (DOT 2008) for a comprehensive discussion
of radioactive material regulations.

B.3.1 Radiological Packaging Regulations

The primary regulatory approach to promote safety from radiological exposure is the specification
of standards for the packaging of radioactive materials. Packaging represents the primary barrier
between the radioactive material being transported and radiation exposure to the public, workers,
and the environment. Transportation packaging for radioactive materials must be designed,
constructed, and maintained to contain and shield its contents. The type of packaging used is
determined by the total radioactive hazard presented by the material within the packaging. For
analyses of radioactive waste transports in this DU Oxide SEIS, two basic types of packaging were
used: Industrial, and Type A. Specific requirements for these packages are detailed in
49 CFR Part 173, Subpart 1. All packages are designed to protect and retain their content under
normal conditions.

In this DU Oxide SEIS, because of low specific activity of the waste, industrial packaging is used
to transport materials that, because of their low concentration of radioactive materials, present a
limited hazard to the public and the environment. Industrial packaging is a subset of Type A
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packaging. Type A packaging is designed to protect and retain its contents under normal transport
conditions.  Packaging requirements are an important consideration for transportation risk
assessment.

Radioactive materials shipped in Type A containers, or packagings, are subject to specific
radioactivity limits identified as A1 and A2 values in 49 CFR 173.435. In addition, external
radiation limits, as prescribed in 49 CFR 173.441, must be met. If the material qualifies as low
specific activity, as defined in 10 CFR Part 71 and 49 CFR Part 173, it may be shipped in a
shipping container such as Industrial or Type A Packaging (49 CFR 173.427); see also
RAMREG-12-2008 (DOT 2008).

Type A packaging is designed to retain its radioactive contents in normal transport. Under normal
conditions, a Type A package must withstand the following:

e Operating temperatures ranging from -40 to 70 degrees Celsius (-40 to 158 degrees
Fahrenheit);

e External pressures ranging from 0.25 to 1.4 kilograms per square centimeter (3.5 to
20 pounds per square inch);

e Normal vibration experienced during transportation;

e Simulated rainfall of 5 centimeters (2 inches) per hour (for 1 hour);

e Free fall from 0.3 to 1.2 meters (1 to 4 feet), depending on the package weight;
e Water immersion tests;

e Impact of a 6-kilogram (13-pound) steel cylinder with rounded ends dropped from 1 meter
(3.3 feet) onto the most vulnerable surface; and

e A compressive load of five times the mass of the gross weight of the package for 24 hours,
or the equivalent of 13 kilopascals (1.9 pounds per square inch), multiplied by the vertically
projected area of the package for 24 hours.

B.3.2 Transportation Regulations

The regulatory requirements for packaging and transporting radioactive materials are designed to
achieve the following four primary objectives:

e Protect persons and property from radiation emitted from packages during transportation
by specific limitations on the allowable radiation levels;

e Contain radioactive material in the package (achieved by packaging design requirements
based on performance-oriented packaging integrity tests and environmental criteria);

e Prevent nuclear criticality (an unplanned nuclear chain reaction that could occur as a result
of concentrating too much fissile material in one place); and
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e Provide physical protection against theft and sabotage during transit.

DOT regulates the transportation of hazardous materials in interstate commerce by land, air, and
water. DOT specifically regulates the carriers of radioactive materials and the conditions of
transport such as routing, handling and storage, and vehicle and driver requirements. DOT also
regulates the labeling, classification, and marking of radioactive material packagings.

NRC regulates the packaging and transportation of radioactive material for its licensees, including
commercial shippers of radioactive materials. In addition, under an agreement with DOT, NRC
sets the standards for packages containing fissile materials and Type B packagings.

The U.S. Department of Energy (DOE), through its management directives, orders, and contractual
agreements, ensures the protection of public health and safety by imposing standards on its
transportation activities equivalent to those of DOT and NRC. According to 49 CFR 173.7(d),
packagings made by or under the direction of DOE may be used for transporting Class 7 materials
(radioactive materials) when the packages are evaluated, approved, and certified by DOE against
packaging standards equivalent to those specified in 10 CFR Part 71.

DOT also has additional requirements that help reduce transportation impacts. Some requirements
affect drivers, packaging, labeling, marking, and placarding. Others specifying the maximum dose
rate from radioactive material shipments help reduce incident-free transportation doses.

B.4 EMERGENCY RESPONSE

The U.S. Department of Homeland Security (DHS) is responsible for establishing policies for, and
coordinating civil emergency management, planning, and interaction with, Federal Government
agencies that have emergency response functions in the event of a transportation incident. In the
event a transportation incident involving a radioactive waste occurs, guidelines for response
actions are outlined in the National Response Framework (DHS 2016a).

The Federal Emergency Management Agency, an organization within DHS, coordinates Federal
and state participation in developing emergency response plans and is responsible for the
development and the maintenance of the Nuclear/Radiological Incident Annex (DHS 2016b) to
the National Response Framework (DHS 2016a). The Nuclear/Radiological Incident Annex to
the National Response Framework describes the policies, situations, concepts of operations, and
responsibilities of the Federal departments and agencies governing the immediate response and
short-term recovery activities for incidents involving release of radioactive materials to address
the consequences of the event.

DHS has the authority to activate Nuclear Incident Response Teams, which include DOE
Radiological Assistance Program teams that can be dispatched from regional DOE offices in
response to a radiological incident. These teams provide first-responder radiological assistance to
protect the health and safety of the general public, responders, and the environment and to assist
in the detection, identification and analysis, and response to events involving radiological or
nuclear material. Deployed teams provide traditional field monitoring and assessment support, as
well as a search capability.
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DOE uses DOE Order 151.1C, Comprehensive Emergency Management System (DOE 2005), as
a basis to establish a comprehensive emergency management program that provides detailed,
hazard-specific planning and preparedness measures to minimize the health impacts of accidents
involving loss of control over radioactive material or toxic chemicals. DOE provides technical
assistance to other Federal agencies and to state and local governments. Contractors are
responsible for maintaining emergency plans and response procedures for all facilities, operations,
and activities under their jurisdiction and for implementing those plans and procedures during
emergencies. Contractor and state and local government plans are fully coordinated and
integrated. In addition, DOE established the Transportation Emergency Preparedness Program to
ensure its operating contractors and state, tribal, and local emergency responders are prepared to
respond promptly, efficiently, and effectively to accidents involving DOE shipments of radioactive
material. This program is a component of the overall emergency management system established
by DOE Order 151.1C.

In the event of a radiological release from a shipment along a route, local emergency response
personnel would be the first to arrive at the accident scene. It is expected that response actions
would be taken in the context of the Nuclear/Radiological Incident Annex (DHS 2008). Based on
their initial assessment at the scene, training, and available equipment, first responders would
involve state and Federal resources as necessary. First responders and/or state and Federal
responders would initiate actions in accordance with the DOT Emergency Response Guidebook
(DOT 20164a) to isolate the incident and perform actions necessary to protect human health and the
environment (such as evacuations or other means to reduce or prevent impacts on the public).
Cleanup actions are the responsibility of the carrier. DOE would partner with the carrier, shipper,
and applicable state and local jurisdictions to ensure cleanup actions meet regulatory requirements.

To mitigate the possibility of an accident, DOE issued DOE Manual 460.2-1A, Radioactive
Material Transportation Practices Manual for Use with DOE Order 460.2A (DOE 2008a). As
specified in this manual, carriers are expected to exercise due caution and care in dispatching
shipments. According to the manual, the carrier determines the acceptability of weather and road
conditions, whether a shipment should be held before departure, and when actions should be taken
while en route. The manual emphasizes that shipments should not be dispatched if severe weather
or bad road conditions make travel hazardous. Current weather conditions, the weather forecast,
and road conditions at the point of origin and along the entire route would be considered before
dispatching a shipment.

B.5 METHODOLOGY

The transportation risk assessment is based on the alternatives described in Chapter 2 of this DU
Oxide SEIS. Figure B-1 summarizes the transportation risk assessment methodology. After the
DU Oxide SEIS alternatives were identified and the requirements of the shipping campaign were
understood, data were collected on material characteristics and accident parameters.
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Figure B-1 Transportation Risk Assessment

Potential transportation impacts calculated for this SEIS are presented in two parts: impacts from
incident-free or routine transportation and impacts from transportation accidents. Impacts from
transportation accidents are further divided into nonradiological and radiological impacts.
Nonradiological impacts could result from transportation accidents in terms of traffic fatalities.
Radiological impacts of incident-free transportation include impacts on members of the public and
crew from radiation emanating from materials in the shipment. Radiological impacts from
accident conditions consider all reasonably foreseeable scenarios that could damage transportation
packages, leading to releases of radioactive materials to the environment.

Impacts from transportation accidents are expressed in terms of probabilistic risk, which is the
probability of an accident multiplied by the consequences of that accident and summed over all
reasonably foreseeable accident conditions. This analysis also considers hypothetical maximum
reasonably foreseeable transportation accidents with the highest consequences under each
alternative. Hypothetical transportation accident conditions ranging from low-speed
“fender-bender” collisions to high-speed collisions with or without fires were analyzed. Accident
frequencies and consequences were evaluated using a method developed by NRC and described
in the Final Environmental Impact Statement on the Transportation of Radioactive Materials by
Air and Other Modes, NUREG-0170 (Radioactive Material Transportation Study) (NRC 1977);
Shipping Container Response to Severe Highway and Railway Accident Conditions,
NUREG/CR-4829 (Modal Study) (NRC 1987); and Reexamination of Spent Fuel Shipping Risk
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Estimates, NUREG/CR-6672 (Reexamination Study) (NRC 2000). Radiological accident risk is
expressed in terms of additional LCFs, and nonradiological accident risk is expressed in terms of
additional traffic fatalities. Incident-free risk is also expressed in terms of additional LCFs.

Transportation-related risks were calculated and are presented separately for workers and members
of the general public. The workers considered were the truck crew members transporting the
radioactive materials and the inspectors. The general public included all persons who could be
exposed to a shipment while it is moving or stopped during transit.

The first step in the ground transportation analysis was to determine the distances and populations
along the routes. The Transportation Routing Analysis Geographic Information System
(TRAGIS) computer program (Johnson and Michelhaugh 2003) was used to identify routes and
the associated distances and populations for purposes of analysis. The TRAGIS computer program
is a geographic information system-based transportation analysis computer program used to
identify the highway, and rail routes for transporting radioactive materials within the United States
that were used in the analysis. Both the road and rail network are 1:100,000-scale databases, which
were developed from the U.S. Geological Survey digital line graphs and the U.S. Bureau of the
Census Topological Integrated Geographic Encoding and Referencing System. The population
densities along each route were derived from 2000 U.S. Census Bureau data (Johnson and
Michelhaugh 2003). The features in TRAGIS allow users to determine routes for shipment of
radioactive materials that conform to DOT regulations, as specified in 49 CFR Part 397. State-
level U.S. Census data for 2010 (DOE 2012) were used in relation to the 2000 Census data to
project the population densities to 2020 levels.

The information from TRAGIS, along with the properties of the material being shipped and
route-specific accident frequencies, was entered into the Radioactive Material Transportation Risk
Assessment (RADTRAN) 6.02 computer code (SNL 2013) to calculate incident-free transport and
accident risks on a per-shipment basis. The risks under each alternative were determined by
summing the products of per-shipment risks for each waste type by the corresponding number of
shipments.

The RADTRAN 6.02 computer code (SNL 2013) was used for incident-free and accident risk
assessments to estimate the impacts on populations, as well as for incident-free assessments
associated with MEIs. RADTRAN 6.02 was developed by Sandia National Laboratories to
calculate radiological risks associated with the transportation of radioactive materials by a variety
of modes, including truck, train, airplane, ship, and barge.

The RADTRAN 6.02 (SNL 2013) population risk calculations included both the consequences
and probabilities of potential exposure events. For incident-free transportation, the probability of
exposure is assumed to be 1 and the exposure pathway is direct radiation emanating from the
transportation packages. The RADTRAN 6.02 code accident consequence analyses included the
following exposure pathways: cloud shine, ground shine, direct radiation (from loss of shielding),
inhalation (from dispersed materials), and resuspension (inhalation of resuspended materials)
(SNL 2013). The collective population risk is a measure of the total radiological risk posed to
society as a whole by the alternative being considered. As such, the collective population risk was
used as the primary means of comparing the various alternatives.
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The Risks and Consequences of Radioactive Material Transport (RISKIND) computer code
(Yuan et al. 1995) was used to estimate the doses to MEIs and populations for the worst-case
maximum reasonably foreseeable transportation accident. The RISKIND computer code was
developed for DOE’s Office of Civilian Radioactive Waste Management to estimate potential
radiological consequences and health risks to individuals and the collective population from
exposures associated with the transportation of spent nuclear fuel; however, this code is also
applicable to transportation of other types of cargo, as the code can model complex atmospheric
dispersion and estimate radiation doses to MEIs near the accident. Use of the RISKIND computer
code as implemented in this DU Oxide SEIS is consistent with direction provided in A Resource
Handbook on DOE Transportation Risk Assessment (DOE 2002b).

The RISKIND calculations were conducted to supplement the collective risk results calculated
using RADTRAN 6.02 (SNL 2013). Whereas the collective risk results provide a measure of the
overall risks of each alternative, the RISKIND calculations are meant to address areas of specific
concern to individuals and population subgroups if a postulated accident were to take place.
Essentially, the RISKIND analyses are meant to address “what if” questions, such as “what if |
live next to a site access road?” or “what if an accident happens near my town?”

B.5.1 Transportation Routes

To assess incident-free and transportation accident radiological impacts, route characteristics were
determined for the following off-site shipments that would occur as part of routine operations:

e LLW from the Paducah Site, Kentucky to EnergySolutions near Clive, Utah; NNSS,
Nevada; and WCS, near Andrews, Texas; and

e LLW from the Portsmouth Site, Ohio; to EnergySolutions near Clive, Utah; NNSS,
Nevada; and WCS, near Andrews, Texas.

Off-Site Route Characteristics

Route characteristics that are important to the radiological risk assessment include the total
shipment distance and population distribution along the route. The specific route selected
determines both the total potentially exposed population and the expected frequency of
transportation-related accidents. Route characteristics for routes analyzed in this DU Oxide SEIS
are summarized in Table B-1. Rural, suburban, and urban areas were characterized according to
the following breakdown (Johnson and Michelhaugh 2003):

e Rural population densities range from 0 to 54 persons per square kilometer (0 to
140 persons per square mile);

e Suburban population densities range from 55 to 1,284 persons per square kilometer (140
to 3,326 persons per square mile); and

e Urban population densities include all population densities greater than 1,284 persons per
square kilometer (3,326 persons per square mile).
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The affected population for route characterization and incident-free dose calculation includes all
persons living within 805 meters (0.5 mile) of each side of the transportation route.

Table B-1 Off-Site Transport Truck/Train Route Characteristics

Population Density in Zone?

Nominal Distance Traveled in Zones (number per square Number of
Distance (kilometers) kilometers) Affected
Origin Destination | (kilometers) | Rural | Suburban | Urban | Rural | Suburban | Urban | Persons®
Truck
Paducah, NNSS, NV 3,208 2,600 549 60 12 341 1882 528,550
KY EnergySolutions, 2,580 2,038 477 65 14 470 1,819 594,191
uT
WCS, TX 1,695 1,313 353 29 16 398 1,825 343,020
Portsmouth, |[NNSS, NV 3731 2,970 686 74 13 357 1988 688,430
OH EnergySolutions,
uT 3,080 2,313 715 52 15 329 1,842 584,480
WCS, TX 2,284 1,495 738 51 21 384 1,857 656,906
Barstow, NNSS, NV¢
CA 337 3167 21 1.0 4 216 1,900 12,230
Train
Paducah, Barstow, CA® 3,389 2872 467 50 8.0 411 2,531 546,675
KY EnergySolutions,
uT 2,763 2,256 440 67 9 456 2,434 613,427
WCS, TX 2,007 1,408 550 50 14 444 2,859 648,848
Portsmouth, |Barstow, CA® 4,029 3,192 707 130 8.9 445 3,141 | 1,202,036
OH EnergySolutions,
uT 3,243 2,298 772 173 12 455 2,044 | 1,170,781
WCS, TX 2,947 1,776 1,034 137 17 482 2,369 | 1,364,154

Key: CA = California; KY = Kentucky, NNSS = Nevada National Security Site; NV = Nevada; OH = Ohio, TX = Texas,
UT = Utah.
@ Population densities were projected to 2020 using state-level data from the 2010 U.S. Census (DOE 2012) and assuming state
population growth rates from 2000 to 2010 continue to 2020.
b For off-site shipments, the estimated number of persons residing within 0.5 mile along the transportation route, projected

to 2020.

¢ Because NNSS does not have a rail yard, truck transport from a nearby rail yard would be required.
Note: Because all numbers are rounded to nearest digit, total distance may be different from some of individual segments.

The analyzed train and truck routes for off-site shipments of radioactive waste from Paducah and

Portsmouth sites to disposal sites are shown in Figures B-2 and B-3.
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B.5.2 LLW Waste Shipments

Transportation of all LLW was assumed to occur in certified or certified-equivalent packaging on
exclusive-use vehicles. Use of legal-weight, heavy combination trucks was assumed for highway
transportation. Type A packages (in this DU Oxide SEIS, industrial packages) would be
transported on common flatbed or covered trailers.

For transportation by truck, the maximum payload weight was considered to be about
48,000 pounds (21,770 kilograms), based on the Federal gross vehicle weight limit of
80,000 pounds (36,288 kilograms) (23 CFR 658.17). While there are large numbers of multi-
trailer combinations (known as longer combination vehicles) with gross weights in excess of the
Federal limit in operation on rural roads and turnpikes in some states (DOT 2000), for evaluation
purposes, the load limit for the legal truck was based on the Federal gross vehicle weight. The
width restriction is about 102 inches (2.59 meters) (23 CFR 658.15). Length restrictions vary by
state, but were assumed for purposes of analysis to be no more than 48 feet (14.6 meters).

The LLW that would be transported under the alternatives in this DU Oxide SEIS are mainly DU
oxide in the repurposed and qualified DU hexafluoride (DUFs) cylinders (a low specific activity
[LSA] waste) or in bulk bags.%* Other containers such as intermodal or cargo containers could be
used for transporting the non-conforming DUFs cylinders, if they are volume-reduced. Table B-2
lists the types of containers assumed for the analysis, along with their volumes and the number of
containers in a shipment. A shipment is defined as the amount of LLW transported on a single
truck.

In general, the number of shipping containers per truck and per train are based on the current
practice and the proposed approach by the Portsmouth/Paducah Project Office (PPPO 2018),
limited by the dimensions and weight of the shipping containers, the Transport Index,® and the
transport vehicle dimensions and weight limits.

It was assumed that the LLW transported to a disposal site (for example, NNSS) would meet the
disposal facility’s waste acceptance criteria. Under all Action Alternatives, DU oxides and empty
and heel cylinders (i.e., cylinders that are considered deficient for transporting radioactive wastes)
are transported to a disposal site. It is expected that a total of about 69,000 DU oxides cylinders
and about 14,000 empty and heel cylinders would be transported from both Paducah and
Portsmouth to a disposal site. On the average, each cylinder would contain 10 metric tons (about
22,000 pounds) of DU oxides. It is assumed that all empty and heel cylinders contain about 23
kilograms (50 pounds) DUFs that has been neutralized using potassium hydroxide. In addition,
there is a very small amount of LLW and MLLW that is generated annually.

84 As described in Chapter 2, Section 2.1.2 of this DU Oxide SEIS, small quantities of DU oxide may also be stored
in 55-gallon drums. The DU oxide stored in these drums would result in fewer DU oxide cylinders or bulk bags
being generated. Therefore, transportion of the drums is not specifically analyzed, but the impacts of transportion of
these drums would be encompassed by the transport of DU oxide in cylinders or bulk bags.

8 The Transport Index is a dimensionless number (rounded up to the next tenth) that is placed on the label of a
package to designate the degree of control to be exercised by the carrier. Its value is equivalent to the maximum
radiation level in millirem per hour at 1 meter from the package (10 CFR 71.4 and 49 CFR 173.403).
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Table B-2 LLW Type and Associated Container Characteristics?

Container
Volume Container Mass Shipment
Waste Type Container (cubic feet)® (pounds)® Description
DU Oxide LLW (LSA) 48G 139 30,600 1 per truck; 6 per
railcar
DU Oxide LLW (LSA) 48X 108.9 25 530 1 perrt;‘lcc':re per
DU Oxide LLW (LSA) 48Y 142.9 32,760 1 perrt;‘lcc':re per
Volume-Reduced Empty and intermodal 690 60.000 1 per truck; 2 per
Heel Cylinders (LLW/LSA) container ' railcar
DU Oxide LLW (LSA) bulk bag 266 24,000 2 perrt;‘fc';;rs per
CaF, (LSA) bulk Bag 266 26,500 1 per truck; 4 per
railcar
Misc. MLLW or LLW (LSA) | 55-gallon drums 7.35 600 80 per truck, 160
per railcar
Intact Empty and Heel see cylinders See cylinders NAC 2 per truck; 6 per
Cylinders (LLWI/LSA) 48XIYIG 48X/YIG railcar

Key: LLW = low-level radioactive waste; LSA = low specific activity waste; MLLW = mixed low-level radioactive waste

& Containers and transport packages identified in this table were used to determine the transportation impacts for purposes of
analysis.

b Container interior minimum volume for the 48X/Y/G and exterior volume for the intermodal container.

¢ Filled container maximum mass. Container mass includes the mass of the container shell, its internal packaging, and the
materials within.

4 Generally trucks are weight limited and railcars are space limited, but the weight of the empty and heel cylinders in not the
limiting factor for transportation. Therefore, a truck could carry 2 empty or heel cylinders and the weight capacity would not
be exceeded.

Source: LLNL1997; MHF 2015

In general, the number of shipping containers per truck and per railcar are based on the current
practice and the proposed approach by the Portsmouth/Paducah Project Office (PPPO 2018),
limited by the dimensions and weight of the shipping containers, the Transport Index,®® and the
transport vehicle dimensions and weight limits.

It was assumed that the LLW transported to a disposal site (for example, NNSS) would meet the
disposal facility’s waste acceptance criteria. Under all Action Alternatives, DU oxides and empty
and heel cylinders (i.e., cylinders that are considered deficient for transporting radioactive wastes)
are transported to a disposal site. It is expected that a total of about 69,000 DU oxides cylinders
and about 14,000 empty and heel cylinders would be transported from both Paducah and
Portsmouth to a disposal site. On the average, each cylinder would contain 10 metric tons (about
22,000 pounds) of DU oxides. It is assumed that all empty and heel cylinders contain about 23
kilograms (50 pounds) DUFs that has been neutralized using potassium hydroxide. In addition,
there is a very small amount of LLW and MLLW that is generated annually.

% The Transport Index is a dimensionless number (rounded up to the next tenth) that is placed on the label of a
package to designate the degree of control to be exercised by the carrier. Its value is equivalent to the maximum
radiation level in millirem per hour at 1 meter from the package (10 CFR 71.4 and 49 CFR 173.403).
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As indicated in Section B.2.4, two transportation options are considered: train and truck. Under
the truck option, one DU oxide cylinder is transported per truck. Under the train option, each train
would consist of 10 gondola railcars, each containing six DU oxide cylinders. It is expected that
there would be a maximum of 24 train shipments or 1,440 truck shipments per year from each
conversion site (i.e., Paducah or Portsmouth) to a disposal site. Two empty or heel cylinders are
transported per truck. The LLW and MLLW is transported only by truck using 55-gallon (208-
liter) drums because of the small amount of waste generated and the small number of shipments
required (one truck shipment per year from each conversion site).

As described in Chapter 2, Section 2.2.2, as another shipping option, DOE could ship 12 DU oxide
cylinders per railcar using an Articulated Bulk Container (ABC) railcar. Trains consisting of 10
ABC railcars, carrying 12 cylinders in each railcar, could be used to transport the DU oxide to the
disposal site. One hundred twenty cylinders could be shipped in a 10-ABC railcar train versus 60
cylinders in a 10-gondola railcar train. The same number of DU oxide cylinders would be shipped
each year in half the number of train shipments. Similarly, half the number of shipments (385
train shipments from Paducah and 191 train shipments from Portsmouth) would be needed to
transport the entire inventory of DU oxide cylinders to a disposal site. The differences that would
result from using ABC railcars versus gondola railcars are discussed in this appendix.

B.5.3 Radionuclide Inventories

Radionuclide inventories are used to determine accident risks associated with a hypothetical
release of a portion of the radioactive cargo. To simplify the analysis and provide conservatism,
the compositions of the DU oxide were assumed to be the maximum concentrations of each
radionuclide per radioisotope. Table B-3 shows the radionuclide concentrations in curies per one
metric ton of depleted uranium oxide.

Table B-3 Depleted Uranium Oxide
Radionuclide Concentrations

Curies per Metric ton of

Radionuclides DU Oxide
Main Nuclides
Thorium-234 2.84x10?
Uranium-234 5.27x1072
Uranium-235 4.58x1073
Uranium-238 2.84x101
Impurities
Americium-241 3.75%10®
Technitium-99 2.29x10*
Neptunium-237 3.13x10
Plutonium-238 1.74x106
Plutonium-239 2.26x10°

Source: PPPO 2018; LLNL 1997
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B.6 INCIDENT-FREE TRANSPORTATION RISKS
B.6.1 Radiological Risk

During incident-free transportation of radioactive materials, a radiological dose results from
exposure to the external radiation field that surrounds the shipping containers. The population
dose is a function of the number of people exposed, their proximity to the containers, their length
of time of exposure, and the intensity of the radiation field surrounding the containers.

Radiological impacts were determined for crew members and the general population during
incident-free transportation. For truck shipments, the crew members were the drivers of the
shipment vehicles. The general population analyzed included persons residing within 805 meters
(0.5 mile) of the truck route (off-link), persons sharing the road (on-link), and persons at stops.
Exposures to workers loading and unloading shipments at Paducah or Portsmouth were not
included in this analysis, but were subsumed within occupational exposures for site workers (see
Chapter 4, of this DU Oxide SEIS). Exposures to inspectors were evaluated and are presented
separately, as discussed in Section B.6.3.

Collective doses for the crew and general population were calculated using the RADTRAN 6.02
computer code (SNL 2013). The radioactive material shipments were assigned an external dose
rate based on their radiological characteristics. The waste container dose rate at 1 meter (3.3 feet)
from its surface, or its Transport Index, depends on the distribution and quantities of the
radionuclides, the waste density, the shielding provided by the packaging, and the self-shielding
provided by the waste mixture. If a waste container had a high external dose rate that could exceed
a Transportation Index of 10, it would be categorized as an exclusive-use shipment and would
have further transport and dose rate limitations. All exclusive-use shipments must meet a
regulatory limit of 10 millirem per hour at 2 meters (6.6 feet) from the outer lateral surface of the
transport vehicle (10 CFR 71.47 and 49 CFR 173.441).

Based on the radionuclide concentrations shown in Table B-3, a dose rate of 1 millirem per hour
at 1 meter (3.3 feet) was assigned to packages containing DU oxides. This is a conservative dose
rate estimate based on a maximum dose rate of 2-millirem per hour, at a 30-centimeter (1-foot)
distance from the surface of the DU oxide cylinder (PPPO 2018). The dose rate is based on
information collected at Paducah and Portsmouth during decades of cylinder monitoring. Because
of the low radioactive contents in the empty and heel cylinders and in the shipments of LLW and
MLLW, a dose rate of 0.01 millirem per hour at 1 meter (3.3 feet) from the transporter was
assumed. Correspondingly, for the volume-reduced empty and heel cylinders in an intermodal
shipping container, a dose rate of 0.05 millirem per hour at 1 meter (3.3 feet) from the transporter
was used.

To calculate the collective dose, a unit risk factor was developed to estimate the impact of
transporting a single shipment of radioactive material over a unit distance of travel in a given
population density zone. The unit risk factors were combined with routing information, such as
shipment distances in various population density zones, to determine the risk for a single shipment
(a shipment risk factor) between a given origin and destination. Unit risk factors were developed
on the basis of travel on interstate highways and freeways, as required by 49 CFR Parts 171 to
178, for highway-route-controlled quantities of radioactive material within rural, suburban, and
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urban population zones by using RADTRAN 6.02 (SNL 2013) and its default data. In addition, it
was assumed that, for 10 percent of the time, travel through suburban and urban zones would
encounter rush-hour conditions, leading to lower average speed and higher traffic density.

The radiological risks from transporting the waste were estimated in terms of the numbers of LCFs
among the crew and the exposed population. A health risk conversion factor of 0.0006 LCF per
rem or person-rem of exposure was used for both the public and workers (DOE 2003).

B.6.2 Nonradiological Risk

Nonradiological risk (vehicle-related health risk) resulting from incident-free transport of
radioactive materials may be associated with the generation of air pollutants by the transport
vehicles used during shipment. The vehicle-related health risk under incident-free transport
conditions is the excess latent mortality resulting from inhalation of vehicle emissions. The
estimation of hypothetical fatalities from exposure to vehicle emissions was deleted from
RADTRAN 5 (Neuhauser et al. 2000) and its recent revisions, because of the extreme uncertainties
known to be associated with particulate inhalation models. Therefore, no risk factors were
assigned to the vehicle emissions analyzed in this DU Oxide SEIS. Chapter 4, Sections 4.1.2,
4.2.2, 4.3.2, and 4.4.2 analyze the air quality impacts related to vehicle emissions under each
alternative.

B.6.3 Maximally Exposed Individual Exposure Scenarios

Maximum individual doses for routine off-site transportation were estimated for transportation
workers, as well as for members of the general population.

For truck shipments, four hypothetical scenarios were evaluated to determine the MEI in the
general population. These scenarios are as follows (DOE 2002a):

e A resident living 30 meters (98 feet) from the highway used to transport the shipping
containers;

e A person caught in traffic and located 1.2 meters (4 feet) from the surface of the shipping
containers for 60 minutes;

e A person at a rest stop or gas station 20 meters (66 feet) from the shipping containers for
60 minutes; and

e A service station worker at a distance of 16 meters (52 feet) from the shipping container
for 50 minutes.

Hypothetical MEI doses were accumulated over a single year for all transportation shipments.
However, for the scenario involving an individual caught in traffic next to a shipping container,
the radiological exposures were calculated on a per event basis. Because a potentially large
number of trucks would leave the Paducah or Portsmouth Sites over a year’s time, it is possible
that an individual could be exposed to multiple shipments. The MEI dose for an individual stuck
in traffic next to a shipping container would equal the single event exposure dose (shown in
Table B-6 in Section B.8 below) multiplied by the number of exposure events. For example, if an
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individual were stuck in traffic next to a shipping container for 1 hour 10 times (total exposure
duration of 10 hours), the MEI dose would be 24 millirem (2.4 millirem per hour per stop x 10
hours).

The transportation worker would be a truck or train crew member who could be a DOE employee
or a driver for a commercial carrier. In addition to complying with DOT requirements, a DOE
employee would also need to comply with 10 CFR Part 835, which limits worker radiation doses
to 5 rem per year; however, DOE’s goal is to maintain radiological exposure as low as reasonably
achievable (ALARA). DOE has therefore established an Administrative Control Level of 2 rem
per year (DOE 2017). A commercial truck driver who has been trained as a radiation worker is
subject to Occupational Safety and Health Administration regulations, which limit the whole body
dose to 5 rem per year (29 CFR 1910.1096(b)), and the DOT requirement of 2 millirem per hour
in the truck cab (49 CFR 173.411). Commercial truck drivers who have been trained as radiation
workers would have the same administrative dose limit as DOE employees; therefore, for purposes
of analysis, a maximally exposed driver would not be expected to exceed the DOE Administrative
Control Level of 2 rem per year (DOE 2017). For a truck driver who is not trained as a radiation
worker, the maximum annual dose is limited to 100 millirem (10 CFR 20.1301).

Other workers would include inspectors who would inspect the truck and its cargo along the route.
An inspector was assumed to be at a distance of 1 meter (3.3 feet) from the cargo for a duration of
1 hour per event.

The following two hypothetical scenarios were also evaluated for railcar shipments (DOE 2002a):

e Arail yard worker working at a distance of 10 meters (33 feet) from the shipping container
for 2 hours;

e Aresident living 200 meters (650 feet) from a rail stop during classification and inspection
for 20 hours.

The maximally exposed transportation worker (excluding drivers) for both truck and train
shipments would be an individual inspecting the cargo at a distance of 1 meter from the shipping
container for 1 hour.

B.7 TRANSPORTATION ACCIDENT RISKS
B.7.1 Methodology

The off-site transportation accident analysis considered the impacts of accidents during the
transportation of materials. Under accident conditions, impacts on human health and the
environment could result from the release and dispersal of radioactive material. Transportation
accident impacts were assessed using an accident analysis methodology developed by NRC. This
section provides an overview of the methodology; detailed descriptions of are found in the
Radioactive Material Transportation Study, NUREG-0170 (NRC 1977); Modal Study,
NUREG/CR-4829 (NRC 1987); and Reexamination Study, NUREG/CR-6672 (NRC 2000).
Accidents that could potentially breach the shipping container were represented by a spectrum of
accident severities and radioactive release conditions. Historically, most transportation accidents
involving radioactive materials have resulted in little or no release of radioactive material from the
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shipping container. Consequently, the analysis of accident risks evaluated accidents ranging from
high-probability accidents of low severity to hypothetical high-severity accidents that have a
correspondingly low probability of occurrence. The accident analysis calculated the probabilities
and consequences from this spectrum of accidents.

To provide a reasonable assessment of radioactive waste transportation accident impacts, two types
of analysis were performed. First, an accident risk assessment was performed that takes into
account the probabilities and consequences of a spectrum of potential accident severities using
methodologies developed by NRC (NRC 1977, 1987, 2000). For the spectrum of accidents
considered in the analysis, the RADTRAN 6.02 code (SNL 2013) sums the product of
consequences and probability over all accident severity categories to obtain a probability-weighted
risk value referred to in this appendix as “dose risk,” to the population within 50 miles, which is
expressed in units of person-rem. Second, to represent the maximum reasonably foreseeable
impacts on individuals and populations should an accident occur, maximum radiological
consequences were calculated in an urban or suburban population zone for an accidental release
with a likelihood of occurrence greater than 1 chance in 10 million per year using the RISKIND
computer program (Yuan et al. 1995).

For accidents in which a waste container remains undamaged, population and individual radiation
exposures from the waste package were evaluated for the time needed to recover the container and
resume shipment. The collective dose over all segments of the transportation routes was evaluated
for an affected population to a distance of 805 meters (0.5 mile) from the accident location. This
approach is consistent with that used in incident-free transport public dose calculations, which
considers those individuals within a distance of 805 meters from the route (NRC 1977). When the
package remains undamaged, people would receive a dose only from external radiation from the
package. In general, the external dose to individuals in this population would be inversely
proportional to the square of the distance of the affected individuals from the accident. Any
additional dose to those residing beyond 805 meters from the accident would be negligible. The
dose to an individual (first responder) was assumed to be equal to that of the inspector dose.

B.7.2 Accident Rates

Whenever material is shipped, the possibility exists that a traffic accident could result in vehicular
damage, injury, or a fatality. An accident fatality is the death of a person who is killed instantly
or dies within 30 days due to injuries sustained in the accident. Even when drivers are trained in
defensive driving and take great care, there is a risk of a traffic accident.

To calculate accident risks, vehicle accident and fatality rates were taken from data provided in
State-Level Accident Rates for Surface Freight Transportation: A Reexamination,
(Saricks and Tompkins 1999) and updated, as discussed below. Accident rates are generically
defined as the number of accident involvements (or fatalities) in a given year per unit of travel in
that same year. Therefore, the rate is a fractional value, with the accident involvement representing
the numerator of the fraction and vehicular activity (total travel distance in truck kilometers) its
denominator. Accident rates were generally determined for a multi-year period. For assessment
purposes, the total number of expected accidents or fatalities was calculated by multiplying the
total shipment distance for a specific case by the appropriate accident or fatality rate.
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No reduction in accident or fatality rates was assumed, even though radioactive material carrier
drivers are better trained and utilize well-maintained equipment. Saricks and Kvitek (1994) points
out that shippers and carriers of radioactive material generally have a higher-than-average
awareness of transportation risk and prepare cargoes and drivers for such shipments accordingly.
This preparation should have the twofold effect of reducing component and equipment failure and
mitigating the contribution of human error to accident causation.

A review of truck accidents and fatalities by the Federal Carrier Safety Administration indicated
that state-level accidents and fatalities were underreported (UMTRI 2003). For the years 1994
through 1996, which formed the bases for the analysis in the Saricks and Tompkins report, the
review identified that accidents were underreported by about 39 percent and fatalities were
underreported by about 36 percent. Therefore, the state-level truck accident and fatality rates in
the Saricks and Tompkins report were increased by factors of 1.64 and 1.57, respectively, to
account for the underreporting in the analyses for this DU Oxide SEIS.

For truck transportation, the calculated accident rates were specifically for heavy combination
trucks involved in interstate commerce. Heavy combination trucks typically used for radioactive
material shipments are rigs composed of a separable tractor unit containing the engine and one to
three freight trailers connected to each other. Truck accident rates were computed for each state
based on statistics compiled by the Federal Highway Administration, Office of Motor Carriers,
from 1994 to 1996 (Saricks and Tompkins 1999; adjusted for underreporting using UMTRI 2003).

For off-site transport of radioactive waste, a weighted average accident and fatality rate was
calculated based on the state-level distances traveled and their associated accident and fatality
rates. The accident and fatality values selected were the state-level accident and fatality rates
provided in Saricks and Tompkins (1999; adjusted for underreporting using UMTRI 2003). The
rates in Saricks and Tompkins (1999) are cited in terms of accident and fatality per car-kilometer
and railcar-kilometer traveled. For DU oxide in cylinders and intact empty and heel cylinder
transport by train, the accident and fatality rate was based on 10 gondola railcars per train (PPPO
2018), and for the disposal at NNSS an additional 60 truck shipments of DU oxides or 30 truck
shipments of empty and heel cylinders from an intermodal facility (considered to be Barstow,
California), because there is no direct rail access to NNSS. The selected accident and fatality rates
used in this DU Oxide SEIS are limited to the rates in those states where truck and train shipments
would travel while transporting wastes from Portsmouth or Paducah to the evaluated disposal sites.
For trucks, the selected state-level rates are those associated with total accidents and fatalities on
interstate highways and primary roads.

B.7.3 Accident Severity Categories and Conditional Probabilities

Accident severity categories for potential radioactive waste transportation accidents are described
in the Radioactive Material Transportation Study (NUREG-0170) (NRC 1977) for radioactive
waste in general. NUREG-0170 was used to estimate conditional probabilities associated with
accidents involving transportation of radioactive materials. The NUREG-0170 analysis was
primarily performed using best engineering judgments and presumptions concerning cask
response.

As discussed earlier, the accident consequence assessment considered the potential impacts of
severe transportation accidents. In terms of risk, the severity of an accident must be viewed in
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terms of potential radiological consequences, which are directly proportional to the fraction of the
radioactive material within a cask that is released to the environment during the accident. Although
accident severity regions span the entire range of mechanical and thermal accident loads, they are
grouped into accident categories that can be characterized by a single set of release fractions and,
therefore, can be considered together in the accident consequence assessment. The accident
category severity fraction is the sum of all conditional probabilities in that accident category.

In this DU Oxide SEIS, consistent with the analysis approach used in the 2004 EISs (DOE 2004a,
2004b), the severity categories and the conditional probabilities are based on NUREG-0170 (NRC
1977). Furthermore, radiological consequences are calculated by assigning package release
fractions to each accident severity category. The release fraction is defined as the fraction of the
material in a package that could be released from the package as the result of an accident of a given
severity. Release fractions take into account all mechanisms necessary to cause release of material
from a damaged package to the environment. The release fractions used are those reported in NRC
(1977) for both LSA drums and NRC Type A packages. It is assumed that for the higher severity
categories all materials within the cylinders involved in an accident would be released and 1
percent of these materials would be aerosolized in all accidents with 5 percent of the aerosolized
particles being in the respirable size range (NRC 1977; DOE 1994, DOE 2002b). Assuming the
use of finely divided DU oxide powder is very conservative because the DU oxide powder that
results from conversion operations at Paducah and Portsmouth is roll-compacted with particle sizes
generally much larger.

For the accident risk assessment, the RADTRAN 6.02 computer code (SNL 2013) sums the
product of the consequences and probabilities over all accident categories to obtain a probability-
weighted risk value referred to in this appendix as “dose risk,” which is expressed in units of
person-rem.

B.7.4 Atmospheric Conditions

Because it is impossible to predict the specific location of an off-site transportation accident,
generic atmospheric conditions were selected for the risk and consequence assessments. On the
basis of observations from National Weather Service surface meteorological stations at over
177 locations in the United States, on an annual average, neutral conditions (Pasquill Stability
Classes C and D) occur 58.5 percent of the time, and stable (Pasquill Stability Classes E, F, and
G) and unstable (Pasquill Stability Classes A and B) conditions occur 33.5 percent and 8 percent
of the time, respectively (DOE 2002a). The neutral weather conditions predominate in each
season, but most frequently in the winter (nearly 60 percent of the observations).

Neutral weather conditions in Pasquill Stability Class D compose the most frequently occurring
atmospheric stability condition in the United States and are thus most likely to be present in the
event of an accident involving a radioactive waste shipment. Neutral weather conditions are
typified by moderate wind speeds, vertical mixing within the atmosphere, and good dispersion of
atmospheric contaminants. Stable weather conditions are typified by low wind speeds, very little
vertical mixing within the atmosphere, and poor dispersion of atmospheric contaminants. The
atmospheric condition used in RADTRAN 6.02 (SNL 2013) is an average weather condition that
corresponds to a combination of Pasquill Stability Classes D and E.
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The accident consequences for the maximum reasonably foreseeable accident (an accident with a
likelihood of occurrence greater than 1 in 10 million per year) were assessed for both stable (Class
F with a wind speed of 1 meter per second, or 2.2 miles per hour) and neutral (Class D with a wind
speed of 4 meters per second or about 9 miles per hour) atmospheric conditions. The population
dose was evaluated under neutral atmospheric conditions, and the MEI dose under stable
atmospheric conditions. The MEI dose would represent an accident under weather conditions that
result in a conservative dose (that is, a stable weather condition with minimum diffusion and
dilution). The population dose would represent an average weather condition.

B.7.5 Intentional Destructive Acts — Acts of Sabotage or Terrorism

In response to the terrorist attacks of September 11, 2001, DOE continually assesses its measures
in place to minimize the risk or potential consequences of radiological sabotage. While it is not
possible to determine terrorists’ motives and targets with certainty, DOE considers the threat of
terrorist attack to be real and makes all efforts to reduce any vulnerability to this threat.

The impacts of intentional destructive acts are presented here to provide perspective on the risks
that the transportation of the DU oxide could pose should such an act occur. The consequences of
an intentional destructive acts involving radioactive and hazardous material depend on the
material’s packaging, chemical composition, radioactive and physical properties, accessibility,
quantity, and ease of dispersion, as well as on the surrounding environment, including the number
of people who are close to the event. An intentional destructive acts could occur during loading
of the railcars or trucks and transportation activities under any of the alternatives.

The DU oxide is transported as a low specific activity waste. The low-activity nature of the
uranium poses little risk, in general, to human health and the environment, even under accident
conditions, as discussed in Tables B-4 through B-6 of this appendix. The impacts of an intentional
destructive act could be represented by the impacts of any of the reasonably foreseeable accidents
presented in Table B-7 in Section B.8 below. These accidents represent the situations that would
result in the highest amount of released materials without considering the accidents’ probability.
All accident cases (in both urban and suburban areas) indicate a small consequence and risk to the
public and individuals—the highest dose from a release of all materials in one railcar without any
prevention would be about 47 person-rem to the population in the urban area (with a risk of an
LCF of 0.03) and an MEI dose of 6.4 millirem (with an LCF risk of 4x10°).

B.8 RISK ANALYSIS RESULTS

Per-shipment risk factors have been calculated for the collective populations of exposed persons
and for the transport crew for all anticipated routes and shipment configurations. Radiological
risks are presented in per-shipment doses for each unique route, material, and container
combination. Per-shipment radiological risk factors for incident-free transportation and accident
conditions are presented in Table B-4, for DU oxide and in Tables B-4a for the empty and heel
cylinders and LLW and MLLW. These factors have been adjusted to reflect the projected
population in 2020. For incident-free transportation, both dose and LCF risk factors are provided
for the crew and exposed population. The radiological risks would result from potential exposure
of people to external radiation emanating from the packaged waste. The exposed population
includes the off-link public (people living along the route), on-link public (pedestrian and car
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occupants along the route), and public at rest and fuel stops. LCF risk factors were calculated by
multiplying the accident dose risks by a health risk conversion factor of 0.0006 cancer fatality per
person-rem of exposure (DOE 2003).

For transportation accidents, the risk factors are given for radiological impacts in terms of potential
LCFs in the exposed population; for nonradiological impacts, the risk factors are given in terms of
number of traffic fatalities. LCFs represent the number of additional latent fatal cancers expected
among the exposed population in the event of an accident. Under accident conditions, the
population would be exposed to radiation from released radioactivity if the package were breached
and would receive an external radiation dose if the package were not breached. For accidents with
no release, the analysis conservatively assumed that it would take about 12 hours to remove the
package and/or vehicle from the accident area (DOE 2002a). The nonradiological risk factors are
non-occupational traffic fatalities resulting from transportation accidents.

As stated in Section B.7.3, the accident dose is called the “dose risk” because the values
incorporate the spectrum of accident severity probabilities and associated consequences (for
example, dose). The accident dose risks would be very low because the accident severity
probabilities (that is, the likelihood of accidents leading to confinement breach of a package or
shipping cask and release of its contents) would be small, and the content and form of the wastes
(that is, solids) are such that a breach would lead to a semi-dispersible and noncombustible release.
Because RADTRAN 6.02 (SNL 2013) assumes a homogeneous population within a 80-kilometer
(50-mile) radius along the transportation route, it likely overestimates the actual doses because this
assumption theoretically places people directly adjacent to the route, where the highest doses
would be present.

As indicated in Table B-4 (and B-4a), all per-shipment risk factors would be less than one. This
means that no LCFs or traffic fatalities are expected to occur during each transport. For example,
in Table B-4, the risk factors to truck crews and populations from transporting one shipment of
DU oxide from Paducah to NNSS in a cylinder by truck are given as 2.3x10® and 6.2x10 LCF,
respectively. These risk factors can also be interpreted to mean that during a single shipment of
DU oxide LLW, there is a chance of about 1 in 435,000 that an additional latent fatal cancer could
be experienced among the exposed workers from exposure to radiation, and a chance of about 1 in
161,000 that an additional latent fatal cancer could be experienced among the exposed population
residing along the transport route. These chances are essentially equivalent to zero risk. It should
be noted that the maximum dose rate allowed by regulation in the truck cab is less than or equal to
2 millirem per hour.

As discussed in Section B.5.2, shipping DU oxide cylinders in ABC railcars instead of gondola
railcars would result in twice the number of cylinders in a train shipment. Therefore, the per-
shipment radiological risk factors for incident-free transportation and accident conditions would
be expected to be approximately twice those listed in Table B-4 for shipment of DU oxide cylinders
in gondola railcars.®’

57 Although the per-shipment radiological risk factors for incident-free transportation and accident conditions for
shipping DU oxide cylinders in ABC railcars would be expected to be approximately twice those for shipping DU
oxide cylinders in gondola railcars, because there would be half the number of shipments, the total risk for the two
shipping modes would be similar.
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Table B-5 shows the risks of transporting DU oxide LLW to each disposal site under each
alternative using truck and/or train transport methods. The risks were calculated by multiplying
the previously given per-shipment factors by the number of shipments over the duration of the
project and, for radiological doses, by the health risk conversion factors. Table B-5 indicates that
the disposal at NNSS would have a higher radiological risk to the population during incident-free
transport than the other alternatives because this Alternative is farthest from Paducah and
Portsmouth, passes near the largest population, and additional truck transports from an intermodal
facility to NNSS are required for the train transport option.

Nonradiological accident risks (the potential for fatalities as a direct result of traffic accidents)
present the greatest risks, with an estimate of up to 12 fatalities for the duration of the analysis.
Considering the transportation activities analyzed in this DU Oxide SEIS are assumed to occur
over a 34-year period and the average number of traffic fatalities in the United States is about
33,000 per year (DOT 2011) or 1,122,000 fatalities over 34 years, the additional traffic fatality
risk under all alternatives would be very small. See Section B.8 for further discussion of accident
fatality rates.

As discussed in Section B.5.2, shipping DU oxide cylinders in ABC railcars instead of gondola
railcars would result in twice the number of cylinders in a train shipment but half the number of
shipments. Because the same number of DU oxide cylinders would be shipped annually an in
total, the annual and total impacts of incident-free transportion would be expected to be similar.
Because there would be twice the number of cylinders in an ABC railcar shipment versus a gondola
railcar shipment, the impacts of a radiological accident while using ABC railcars, could be
approximately double those of a gondola railcar shpment. However, because there would be half
the number of shipments annually and in total, the annual and total risk of the two shipping modes
would be similar. Emissions and traffic accident fatalities for shipping in ABC railcars would be
less than for shipping in gondola railcars because there would be fewer train shipments.

Table B-5a shows the risks for transporting empty and heel cylinders to each disposal site under
each alternative.
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Table B-4 Risk Factors per Shipment of Depleted Uranium Oxide Cylinders®?

Incident-Free Accident
Crew Population Nonradiological
One-way Risk
Transportation | Kilometers Dose Dose Radiological (traffic
Origin Destination Method Traveled | (person-rem)| LCF" | (person-rem) LCP? Risk® fatalities)®
Truck

EnergySolutions Truck 2,578 3.05x103 1.83x10° 8.11x10° 4.86x106 5x107° 1x10*

Paducah NNSS Truck 3,208 3.78x10°3 2.27x10° 9.92x10° 5.95x106 3x10° 1x10*

WCS Truck 1,695 2.01x10°3 1.20x106 5.25x1073 3.15x10 3x107° 1x10*

EnergySolutions Truck 3,080 3.65x10° 2.19x10° 9.43x10° 5.66x10¢ 5x107° 1x10*

Portsmouth |NNSS Truck 3,731 4.41x10°3 2.64x10° 1.15x10? 6.93x10° 4x10° 2x10*

WCS Truck 2,284 2.73x10° 1.64x10° 7.01x10° 4.20x10¢ 6x107° 2x10*
Train/Truck

EnergySolutions Train 2,763 7.94x1072 4.76x10° 1.07x10? 6.42x105 3x10® 6x10*

WCS Train 2,007 6.12x1072 3.67x10° 9.99x1072 5.99x10° 4x10° 1x10°

Paducah Train 3,389 9.50x107 5.70x10° 1.15x10? 6.93x10°5 2x10°® 1x10°3

NNSS© Truck® 337 3.94x10* 2.36x107 1.04x1073 6.24x107 3x10 6x10¢

TOTALH 23,626 1.19x10! 5.84x10° 1.78x10? 1.07x10* 2x10® 1x10°

EnergySolutions Train 3,243 1.01x10* 6.07x10° 1.38x10? 8.29x10° 4x10° 9x10*

WCS Train 2,947 9.61x107 5.76x10° 1.54x101 9.23x10° 5x10® 1x10°

Portsmouth Train 4,029 1.18x10*! 7.09x105 1.46x101 8.77x10° 4x10 1x10°3

NNSS© Truck® 337 3.94x10* 2.36x107 1.04x1073 6.24x107 3x10 6x10¢

TOTAL 24,266 1.42x10* 8.51x10° 2.09x10% 1.25x10* 4x10° 2x10°3

Key: LCF = latent cancer fatality; LSA = low specific activity waste; NNSS = Nevada National Security Site; WCS = Waste Control Specialists.
& All shipments would contain LLW (LSA).
b Risk is expressed in terms of LCF, except for the nonradiological risk, where it refers to the number of traffic accident fatalities. Radiological risk is calculated for one-way
travel, while nonradiological risk is calculated for two-way travel. Accident dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were
rounded to one non-zero digit.

¢ Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to NNSS via truck.

4 Each train shipment to NNSS would require the transport of 60 cylinders (or 60 truck shipments) from an intermodal facility in Barstow, California.
Note: To convert kilometers to miles, multiply kilometers by 0.6215.
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Table B-4a Risk Factors per Shipment of Empty and Heel Cylinders and LLW and MLLW Drums?

Incident-Free

Accident

Crew Population Nonradiological
One-way Risk
Transportation | Kilometers Dose Dose Radiological (traffic
Origin Destination Method Traveled | (person-rem)| LCF" | (person-rem) LCP? Risk® fatalities)®
Truck- Empty and Heel Cylinders
EnergySolutions Truck 2,578 3.05x10° 1.83x108 8.11x10° 4.86x108 3x10 1x10*
Paducah NNSS Truck 3,208 3.78x10° 2.27x108 9.92x10° 5.95x108 1x101 1x10*
WCS Truck 1,695 2.01x10° 1.20x108 5.25x10° 3.15x10® 1x101 1x10*
EnergySolutions Truck 3,080 3.65x10° 2.19x10°® 9.43x10° 5.66x108 2x101! 1x10*
Portsmouth |NNSS Truck 3,731 4.41x10° 2.64x10°8 1.15x10* 6.93x10°8 2x101 2x10*
WCS Truck 2,284 2.73x10° 1.64x108 7.01x10° 4.20x108 3x101 2x10*
Train/Truck- Empty and Heel Cylinders
EnergySolutions Train 2,763 7.94x10 4.76x107 1.07x10°3 6.42x107 5x10°° 6x10*
WCS Train 2,007 6.12x10* 3.67x107 9.99x10* 5.99x1077 8x10°° 7x10*
Paducah Train 3,389 9.50x10* 5.70x107 1.15x10°8 6.93x107 4x10° 8x10*
NNSS© Truck® 337 3.94x106 2.36x10° 1.04x10° 6.24x107 2x1013 6x10¢
TOTALH 13,507 1.07x10°3 6.41x107 1.47x10°3 8.80x1077 4x10° 9x10*
EnergySolutions Train 3,243 1.01x10°3 6.07x107 1.38x1073 8.29x107 1x10°8 9x10*
WCS Train 2,947 9.61x10* 5.76x107 1.54x1073 9.23x107 1x10°8 1x10°
Portsmouth Train 4,029 1.18x10°® 7.09x107 1.46x10°8 8.77x107 8x10° 1x10°3
NNSS© Truck® 337 3.94x106 2.36x10° 1.04x10° 6.24x10° 2x1013 6x10¢
TOTAL 14,147 1.30x10°3 7.80x10°7 1.77x10°3 1.06x10° 9x10°° 2x10°3
Truck- LLW and MLLW Drums
EnergySolutions Truck 2,578 3.10x10* 1.86x107 2.26x10* 1.35x107 7x10 1x10*
Paducah NNSS Truck 3,208 3.85x10* 2.31x107 2.78x10* 1.67x107 4x101 1x10*
WCS Truck 1,695 2.04x10* 1.23x107 1.43x10* 8.60x108 4x10% 1x10*
EnergySolutions Truck 3,080 3.72x10* 2.23x107 2.52x10* 1.51x107 6x104 1x10*
Portsmouth |NNSS Truck 3,731 4.49x10* 2.69x107 3.21x10* 1.93x107 5x10 2x10*
WCS Truck 2,284 2.78x10* 1.67x107 1.74x10* 1.04x107 8x10 2x10*

Key: LCF = latent cancer fatality; LSA = low specific activity waste; NNSS = Nevada National Security Site; WCS = Waste Control Specialists.
& All empty and heel cylinder shipments would be LLW (LSA).
b Risk is expressed in terms of LCF, except for the nonradiological risk, where it refers to the number of traffic accident fatalities. Radiological risk is calculated for one-way
travel, while nonradiological risk is calculated for two-way travel. Accident dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were
rounded to one non-zero digit.

¢ Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to NNSS via truck.

4 Each train shipment to NNSS would require the transport of 60 cylinders (or 30 truck shipments) from an intermodal facility in Barstow, California.
Note: To convert kilometers to miles, multiply kilometers by 0.6215.
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Table B-5 Total Risks to Crew Members and Populations from Transporting Depleted Uranium Oxide Cylinders under
Each Disposal Alternative

Incident-Free Accident
One-way Crew Population
Number Kilometers Dose Dose Radiological Nonradiological
Origin of Shipments®| Traveled | (person-rem) LCF® (person-rem) LCF® Risk® Risk®
Energy Solutions Disposal Alternative
Truck
Paducah 46,200 119,000,000 141 0.08 374 0.2 3x10* 6
Portsmouth 22,900 70,400,000 83 0.05 215 0.1 1x10* 3
Train
Paducah 770 2,100,000 61 0.04 82 0.05 2x10°8 0.5
Portsmouth 380 1,200,000 38 0.02 52 0.03 2x10°8 0.3
NNSS Disposal Alternative
Truck
Paducah 46,200 148,100,000 175 0.1 458 0.3 1x10* 6
Portsmouth 22,900 85,300,000 101 0.06 264 0.2 9x10°5 4
Train/Truck®
Paducah 46,970 18,200,000 91 0.05 137 0.08 1x103 1
Portsmouth 23,280 9,200,000 54 0.03 79 0.05 1x10° 0.7
WCS Disposal Alternative
Truck
Paducah 46,200 78,200,000 93 0.06 242 0.1 1x10* 6
Portsmouth 22,900 52,200,000 62 0.04 160 0.1 1x10* 4
Train
Paducah 770 1,500,000 47 0.03 77 0.05 2x10° 0.7
Portsmouth 380 1,100,000 37 0.02 58 0.04 2x1073 0.5

Key: LCF = latent cancer fatality; NNSS = Nevada National Security Site; WCS = Waste Control Specialists.
& The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000. Under the Truck Option, the number of shipments
would be those sent directly to the disposal facilities. Under the Train Option, the same number of train shipments would leave either Paducah or Portsmouth under all disposal
site alternatives, but because NNSS does not have a rail connection, train shipments would be shipped to an intermodal facility (which was assumed for analysis to be at
Barstow, California) and then the cargo would be transported by truck to NNSS. Impacts from these additional shipments were included in the tabulated results for the NNSS
under “Train/Truck” in this table.
b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities. Radiological risk is calculated for one-way travel,
while nonradiological risk is calculated for two-way travel. Accident dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded
to one non-zero digit.
Note: To convert kilometers to miles, multiply kilometers by 0.6215.
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Table B-5a Total Risks to Crew Members and Populations from Transporting Empty and Heel Cylinders under Each
Disposal Alternative

Incident-Free Accident
One-way Crew Population
Number Kilometers Dose Dose Radiological Nonradiological

Origin of Shipments?| Traveled | (person-rem) LCF® (person-rem) LCF® Risk® Risk®
Energy Solutions Disposal Alternative
Truck
Paducah 4,242 10,900,000 0.1 8x10° 0.3 2x10* 1x107 0.6
Portsmouth 2,759 8,500,000 0.1 6x10° 0.3 2x10* 6x10° 0.4
Train
Paducah 140 390,000 0.1 7x10°° 0.1 9x10°® 7x107 0.09
Portsmouth 90 290,000 0.09 5x10° 0.1 7x10° 9x107 0.08
NNSS Disposal Alternative
Truck
Paducah 4,242 13,600,000 0.2 1x104 0.4 3x10* 6x10°8 0.6
Portsmouth 2,759 10,300,000 0.1 7x10° 0.3 2x10* 5x10°8 0.5
Train/Truck @
Paducah 4,380 1,900,000 0.1 9x10° 0.2 1x10* 6x107 0.1
Portsmouth 2,850 1,290,000 0.1 7x10° 0.2 1x10* 8x107 0.1
WCS Disposal Alternative
Truck
Paducah 4,242 7,200,000 0.09 5x10° 0.2 1x10* 6x10°8 0.5
Portsmouth 2,759 6,300,000 0.08 5x10° 0.2 1x10* 8x108 0.4
Train
Paducah 140 280,000 0.09 5x10° 0.1 8x10° 1x10 0.1
Portsmouth 90 270,000 0.09 5x10° 0.1 8x10° 1x10® 0.1

Key: LCF = latent cancer fatality; NNSS = Nevada National Security Site; WCS = Waste Control Specialists.
& The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000. Under the Truck Option, the number of shipments
would be those sent directly to the disposal facilities. Under the Train Option, the same number of train shipments would leave either Paducah or Portsmouth under all disposal
site alternatives, but because NNSS does not have a rail connection, train shipments would be shipped to an intermodal facility (which was assumed for analysis to be at
Barstow, California) and then the cargo will be transported by truck to NNSS. Impacts from these additional shipments were included in the tabulated results for NNSS under
“Train/Truck” in this table.
b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities. Radiological risk is calculated for one-way travel,
while nonradiological risk is calculated for two-way travel. Accident dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded
to one non-zero digit.
Note: To convert kilometers to miles, multiply kilometers by 0.6215.
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DOE is also considering the option of transport of DU oxide to the disposal facility using bulk
bags consistent with the analysis presented in the 2004 EISs (DOE 2004a, 2004b). It is estimated
that there would be 20,510 and 9,070 truck shipments and 510 and 230 train shipments from
Paducah and Portsmouth, respectively, using consistent assumptions as those used in the 2004
EISs and this DU Oxide SEIS. Because the amount of DU oxide evaluated in this SEIS is larger
than that evaluated in the 2004 EISs, the bulk bag shipment numbers presented in this DU Oxide
SEIS are proportionally larger than those cited in the 2004 EISs.

In order to estimate the risks from transport of the DU oxide in bulk bags to the EnergySolutions,
NNSS, and WCS disposal facilities, the per-shipment transportation risks to EnergySolutions and
NNSS® were first calculated from the information in the 2004 EISs (DOE 2004a, 2004b). The
per-shipment calculations for the incident-free and accident risks for transporting the DU oxide in
cylinders and bulk bags to EnergySolutions and NNSS were compared to determine the increase
or decrease in radiological risks when bulk bags are used. The most important factors in the dose
to the transportation crew (e.g., truck/train crew) are the characteristics of the cargo (the width and
height), its distance to the crew, and the total exposure time. The dose to the public is primarily a
function of the characteristics of the cargo, speed of the transporter, and population density within
each transportation zone (rural, suburban, and urban). The dose from the accident is a function of
the material at risk (the quantity of DU oxide in the container), severity of accident (release
fraction), environmental (atmospheric) conditions, and the exposed population. Because similar
transport parameters were used for cylinders and bulk bags, the difference in the calculated
dose/risk between these two containers is attributed to their characteristics and associated
capacities.

Based on the above methodology, proportionality constants (ratios of the dose resulting from
shipment of DU oxide in bulk bags to that resulting from shipment of DU oxide in cylinders) were
developed. The calculated proportionality constants that were used to estimate the risks from
transporting DU oxide in bulk bags by truck and train include the overall per-shipment ratios of
crew dose, population dose, and radiological accident dose of 1.1, 1.4, and 2.2 for trucks, and 1.3,
1.2, and 1.8 for trains, respectively.%® Because new analyses for the transport of DU oxide in
cylinders to EnergySolutions, NNSS, and WCS had been performed for this DU Oxide SEIS, the
proportionality constants could be used to estimate the impacts of transporting DU oxide in bulk
bags to the three disposal locations.

Consistent with the Council on Environmental Quality’s instruction to discuss potential impacts
“in proportion to their significance” (40 CFR 1502.2(b)), DOE determines the appropriate level of
detail of impact analysis on a case-by-case basis. DOE determined that more detailed, bulk bag-
specific transportation modeling is not necessary based on these calculated risks and the findings
of the 2004 EISs, which showed that bulk bag transportation would result in similarly small
impacts to workers and the public. The risk calculations for the other packagings, (e.g., DU oxide
in cylinders, empty cylinders, volume-reduced empty cylinders in intermodal containers,

% Transportation of wastes to WCS was not analyzed in the 2004 EISs (DOE 2004a, 2004b).

8 These ratios from the 2004 EISs (DOE 2004a, 2004b) were very similar for EnergySolutions and NNSS.
Therefore, one number was used to summarize each ratio. Because these ratios were very similar for
EnergySolutions and NNSS, DOE expects that similar ratios would apply to WCS. Therefore, these ratios can be
used to estimate impacts for shipment of DU oxide in bulk bags to EnergySolutions, NNSS, and WCS.
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LLW/MLLW in drums), and nonradiological (traffic) accidents are new calculations and are not
based on the analyses from the 2004 EISs.

If the bulk bags are used, then, the empty and heel cylinders also need to be transported to the
disposal sites. It is assumed that the cylinders would be volume-reduced and packaged 10 in a 20-
ft intermodal container and transported one container per truck and two containers per railcar with
10 railcars per train. The 2004 EISs also considered that about 10 percent of the cylinders could
not be accepted at the EnergySolution, therefore, these cylinders would be transported intact to
NNSS. The risks of transporting the volume-reduced cylinders and the intact cylinders are
calculated using the same assumptions used in Table B-5a in this DU Oxide SEIS.

In addition, if DOE is unable to sell the hydrogen fluoride (HF), the HF could be converted to CaF:
for disposal as LLW. Approximately 25,262 bulk bags of CaF2 at Paducah and 13,559 bulk bags
at Portsmouth were analyzed in the 2004 EISs (DOE 2004a, 2004b), while 32,417 bulk bags of
CaF2 at Paducah and 13,554 bulk bags of CaF. at Portsmouth would be expected under the
quantities analyzed in this DU Oxide SEIS.

Table B-5b shows the risks of transporting DU oxide in bulk bags to EnergySolutions, NNSS, and
WCS under each alternative using truck and/or train transport methods. Table B-5¢ shows the
risks for transporting empty and heel cylinders to EnergySolutions, NNSS, and WCS under each
alternative. Table B-5b indicates that disposal at NNSS would have a higher radiological risk to
the population during incident-free transportation than the other alternatives because this location
results in the farthest transportation distances, passes near the largest population, and additional
truck transports from an intermodal facility to NNSS are required for the train transport option.

Nonradiological accident risks (the potential for fatalities as a direct result of traffic accidents)
present the greatest risks, with an estimate of up to 4 fatalities for the duration of the analysis.
Considering the transportation activities analyzed in this DU Oxide SEIS are assumed to occur
over a 32-year period and the average number of traffic fatalities in the United States is about
33,000 per year (DOT 2011), the additional traffic fatality risk under all alternatives would be very
small.

The risks to various exposed individuals under incident-free transportation conditions were
estimated for the hypothetical exposure scenarios identified in Section B.6.3. The maximum
estimated doses to workers and the public MEIs are presented in Table B-6, considering all
shipment types. Doses are presented on a per-event basis (rem per event, per exposure, or per
shipment), because it is generally unlikely that the same person would be exposed to all shipments.
For those individuals that could have multiple exposures, the cumulative dose was calculated.
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Table B-5b Total Risks to Crew Members and Populations from Transporting Depleted Uranium Oxide in Bulk Bags under
Each Disposal Alternative

Incident-Free Accident
One-way Crew Population
Number Kilometers Dose Dose Radiological Nonradiological
Origin of Shipments®| Traveled | (person-rem) LCF® (person-rem) LCF® Risk® Risk®
Energy Solutions Disposal Alternative
Truck
Paducah 20,510 52,900,000 69 0.04 233 0.14 2x104 3
Portsmouth 9,070 27,900,000 36 0.02 120 0.07 9x10° 1
Train
Paducah 510 1,400,000 53 0.03 64 0.04 2x10°8 0.3
Portsmouth 230 700,000 30 0.02 37 0.02 2x10°8 0.2
NNSS Disposal Alternative
Truck
Paducah 20,510 65,800,000 85 0.05 285 0.17 1x10* 3
Portsmouth 9,070 33,800,000 44 0.03 147 0.09 8x10°5 2
Train/Truck®
Paducah 21,020 8,600,000 72 0.04 99 0.06 2x10°8 0.7
Portsmouth 9,300 4,000,000 39 0.02 53 0.03 2x10° 0.4
WCS Disposal Alternative
Truck
Paducah 20,510 34,800,000 45 0.03 151 0.09 1x10* 3
Portsmouth 9,070 20,700,000 27 0.02 89 0.05 1x10* 1
Train
Paducah 510 1,000,000 41 0.02 60 0.04 3x10°® 0.5
Portsmouth 230 700,000 29 0.02 42 0.03 3x10°3 0.3

Key: LCF = latent cancer fatality; NNSS = Nevada National Security Site; WCS = Waste Control Specialists.

@ The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000.

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities. Radiological risk is calculated for one-way travel, while
nonradiological risk is calculated for two-way travel. Accident dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero

digit.

¢ Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to NNSS via truck. There would be 20,510 truck shipments for
the Paducah wastes and 9,070 truck shipments for the Portsmouth wastes, in addition to the regular train shipments of 510 and 230 for Paducah and Portsmouth, respectively..
Note: To convert kilometers to miles, multiply the kilometer numbers by 0.6215.
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Table B-5¢ Total Risks to Crew Members and Populations from Transporting Empty and Heel Cylinders under Each
Disposal Alternative

Incident-Free Accident
One-way Crew Population
Number Kilometers Dose Dose Nonradiological

Origin of Shipments®| Traveled | (person-rem) LCFP (person-rem) LCP® Radiological Risk® Risk®
Energy Solutions Disposal Alternative
Truck (volume-reduced)
4,970 12,700,000 9 0.006 3 0.002 6x107 0.7 4,970
2,550 7,900,000 6 0.003 2 0.001 3x107 0.4 2,550
Train (volume-reduced)
Paducah 250 690,000 0.9 0.0005 1 0.0007 3x107 0.2
Portsmouth 130 420,000 0.6 0.0003 0.8 0.0005 5x107 0.1
NNSS Disposal Alternative
Truck (volume-reduced)
Paducah 4,970 15,800,000 10 0.007 4 0.003 3x107 0.7
Portsmouth 2,550 9,500,000 7 0.004 2 0.001 2x107 0.4
Train/Truck (volume-reduced) ©
Paducah 5,170 2,510,000 20 0.001 2 0.001 2x107 0.2
Portsmouth 2,680 1,380,000 1 0.0008 1 0.0007 3x107 0.2
10 Percent Disposal at NNSS
Truck (intact cylinders)
Paducah 2,730 8,758,800 0.1 0.00006 0.3 0.0002 4x108 0.4
Portsmouth 1,420 5,298,000 0.06 0.00004 0.2 0.0001 3x108 0.2
Train/Truck (intact cylinders)®
Paducah 2,820 1,223,000 0.1 0.00006 0.1 0.00008 4x107 0.08
Portsmouth 1,470 679,000 0.1 0.0008 0.1 0.0007 8x107 0.1
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Incident-Free Accident
One-way Crew Population
Number Kilometers Dose Dose Nonradiological
Origin of Shipments®| Traveled | (person-rem) LCFP (person-rem) LCP® Radiological Risk® Risk®
WCS Disposal Alternative
Truck (volume-reduced)
Paducah 4,920 8,300,000 6 0.004 2 0.001 4x107 0.6
Portsmouth 2,550 5,800,000 4 0.003 2 0.001 4x107 0.4
Rail (volume-reduced)
Paducah 250 500,000 0.7 0.0004 1 0.0007 6x10°7 0.2
Portsmouth 130 380,000 0.5 0.0003 0.9 0.0005 7x107 0.2

Key: LCF = latent cancer fatality; NNSS = Nevada National Security Site; WCS= Waste Control Specialists.

& The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000.

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities. Radiological risk is calculated for one-way travel,
while nonradiological risk is calculated for two-way travel. Accident dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded
to one non-zero digit.

¢ Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to NNSS via truck. There would be 4,920 truck
shipments for the Paducah wastes and 2,550 truck shipments for the Portsmouth wastes, in addition to the regular train shipments of 250 and 130 from Paducah and
Portsmouth, respectively.

4 The intact cylinders represent transport of 10 percent of the total empty and heel cylinders, which are 83,000 (69,000 plus 14,000). The calculated doses and risks are based on
the information provided in Table 5A of this DU Oxide SEIS, assuming that the intact cylinders are transported two per truck and 60 per train. These cylinders are transported
to NNSS, when the disposal facility is other than NNSS. The train shipments to NNSS include 2,730 truck shipments for Paducah and 1,420 truck shipments for Portsmouth in
addition to 90 and 50 train shipments from Paducah and Portsmouth, respectively.

Note: To convert kilometers to miles, multiply the kilometer numbers by 0.6215.
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Table B-6 Estimated Dose to Maximally Exposed Individuals under Incident-Free
Transportation Conditions

Receptor | Dose to Maximally Exposed Individual
Workers
Crew member (truck/train driver) 2 rem per year?
Inspector 2.9x1073 rem per event per hour of inspection
Rail yard worker 1.1x10- rem per event
Public
Resident (along the truck route) 3.1x10® rem per event
Resident (along the rail route) 1.1x107 rem per event
Person in traffic congestion 2.4x1073 rem per event per one hour stop
Resident near rail yard during classification 1.5%10° rem per event
Person at a rest stop/gas station 2.0x107° rem per event per hour of stop
Gas station attendant 2.6x10°5 rem per event

Key: rem =roentgen equivalent man.

& |n addition to complying with DOT requirements, a DOE employee would also need to comply with 10 CFR Part 835,
which limits worker radiation doses to 5 rem per year; however, DOE’s goal is to maintain radiological exposure to achieve
ALARA goals. DOE has therefore established the Administrative Control Level of 2 rem per year (DOE 2017). Based on
the number of shipments, the total crew dose per shipment to two drivers in Table B-4, and the number of commercial trucks
per day (about 6),”° a commercial driver dose would not exceed this administrative control limit. Therefore, the
administrative control limit is reflected in this table (Table B-6) for the maximally exposed truck crew member.

The maximum dose to a crew member, as shown in Table B-6, was based on the assumption that
the same individual would be responsible for driving multiple shipments until the administrative
limit is reached. Note that the potential exists for larger individual exposures under one-time
events of a longer duration. For example, the maximum dose to a person stuck in traffic next to a
shipment of DU oxide LLW for 1 hour was calculated to be 2.4x103 rem (2.4 millirem). This was
generally considered a one-time event for that individual, although this individual may encounter
another exposure of a similar or longer duration in his or her lifetime. An inspector inspecting the
conveyance and its cargo would be exposed to a maximum dose rate of 2.9x10°rem (or
2.9 millirem) per hour if the inspector stood within 1 meter of the cargo for the duration of the
inspection.

A member of the public residing along the route would likely receive multiple exposures from
passing shipments. The total dose to this resident was calculated by assuming all shipments pass
his or her home. The total dose also was calculated assuming that the resident was present for
every shipment and was unshielded at a distance of about 30 meters (98 feet) from the route.
Therefore, the total dose depends on the number of shipments passing a particular point and is
independent of the actual route being considered. Assuming the maximum resident dose provided
in Table B-6 for all radioactive shipments, the maximum dose to this resident on a truck route, if
all the materials were shipped via this route, would be, about 1.4x107 rem (1.4 millirem) for the
estimated 46,150 truck transports from Paducah over 34 years, and about 7.1x10* rem (0.71
millirem) for the estimated 22,850 truck transports from Portsmouth over 22 years. A resident
living along a rail route, if exposed to all train shipments, would receive a dose of about 8.6x10°
rem (0.086 millirem) for the estimated 770 train shipments from Paducah, and 4.2x10° for the
estimated 380 train shipments from Portsmouth. The doses from transporting the empty and heel
cylinders and ancillary LLW and MLLW would be a factor of 100 less, and therefore an

0 The maximum number of truck shipments originates from Paducah with an average number of shipments per year
of 1,440, which leads to an average of about six truck shipments per day.
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insignificant contribution when compared to the doses from DU oxide shipments. CaF2 would
contain little or no radionuclide contamination and therefore transportation of CaF2 would result
in little or no dose.

As discussed in Section B.5.2, shipping DU oxide cylinders in ABC railcars instead of gondola
railcars would result in twice the number of cylinders in a train shipment but half the number of
shipments. Because the same number of cylinders would be shipped annually and in total, the
annual and total radiological impacts of incident-free transportion would be expected to be similar.
Emissions impacts would be smaller due to the reduced number of shipments.

The accident risk assessment and the impacts shown in Table B-5 take into account the entire
spectrum of potential accidents, from minor accidents (i.e., fender-benders) to extremely severe
accidents (i.e., high-speed collisions). To provide additional insight into the severity of accidents
in terms of the potential dose to an MEI and the public, an accident consequence assessment was
performed for a maximum reasonably foreseeable hypothetical transportation accident with a
likelihood of occurrence greater than 1 chance in 10 million per year.

The following assumptions were used to estimate the consequences of maximum reasonably
foreseeable off-site transportation accidents:

e The accident is the most severe with the highest release fraction (high-impact and
high-temperature fire accident [highest severity category]).

e The individual is 100 meters (330 feet) downwind from a ground release accident.

e The individual is exposed to airborne contamination for 2 hours and ground contamination
for 24 hours, with no interdiction or cleanup. A stable weather condition (Pasquill Stability
Class F) with a wind speed of 1 meter per second (2.2 miles per hour) was assumed.

e The population was assumed to have a uniform density to a radius of 80 kilometers
(50 miles) and be exposed to the entire plume passage and 7 days of ground exposure,
without interdiction and cleanup. A neutral weather condition (Pasquill Stability Class D)
with a wind speed of 4 meters per second (8.8 miles per hour) also was assumed. Because
the consequence would be proportional to the population density, the accident was assumed
to occur in an urban’ area with the highest density (see Table B-1).

Table B-7 provides the estimated dose and risk to an individual and population from maximum
reasonably foreseeable truck and train transportation accidents with the highest consequences
under each alternative. Only those accidents with a probability greater than 1x107 (1 chance in
10 million) per year were analyzed. The accident was assumed to be a severe impact in conjunction
with a long fire. The highest consequences for the maximum reasonably foreseeable accident,
based on population dose, would be from accidents occurring in an urban area via all rail routes,
as part of the transport to the EnergySolutions site, and via truck routes as part of the transport to
NNSS.

"L If the likelihood of an accident in an urban area is less than 1 chance in 10 million per year, then the accident was
evaluated for a suburban area.
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Table B-7 Estimated Dose to the Population and to Maximally Exposed Individuals
under the Maximum Reasonably Foreseeable Accident

Material or Maximum Population? MEIP
Waste in the Likelihood Increased
Accident With of the Dose Probability
the Highest Applicable | Accident | Population | (person Dose of a Fatal
Transport Mode | Consequences | Alternatives | (per year) Zone -rem) LCF (rem) Cancer
Truck transportto. | | \v oy Oxide) All 53x107 | Urban 7.7 | 5x10% | 6.4x10° |  4x10®
disposal site®
dT.ra'” ansportto ) | \w(pu Oxide) All 15x107 |  Urban 473 | 3x102 | 3.9x102 |  2x10%
isposal site
Truck transportto | | \ypy oxide) All 38x105 | Suburban | 2 | 1x10° | 6.4x10° |  4x10°
disposal site
Traintransportto || | \vpy Oxide) All 41x10° | Suburban | 11 | 7x10% | 3.9x102 | 2x10%
disposal site®

Key: DU = depleted uranium; LCF = latent cancer fatality; LLW = low-level radioactive waste; MEI = maximally exposed
individual.

& The population extends at a uniform density to a radius of 50 miles. The weather condition was assumed to be Pasquill
Stability Class D, with a wind speed of 8.8 miles per hour.

b The MEI was assumed to be at a distance downwind from the accident that would maximize exposure and to be exposed to
the entire plume of the radioactive release. The weather condition was assumed to be Pasquill Stability Class F, with a wind
speed of 2.2 miles per hour.

¢ The maximum dose and frequency would occur for transports to NNSS.

4 The maximum dose and frequency would occur for transports to EnergySolutions.

¢ The maximum dose and frequency would occur for transports to WCS.

As discussed in Section B.5.2, shipping DU oxide cylinders in ABC railcars instead of gondola
railcars would result in twice the number of cylinders in a train shipment but half the number of
shipments. Because there would be twice the number of cylinders in an ABC railcar shipment
versus a gondola railcar shipment, the impacts of a radiological accident while using ABC railcars,
could be approximately double that of a gondola railcar shipment. However, because there would
be half the number of train shipments annually and in total, the annual and total risk of the two
shipping modes would be similar.

B.9 LONG-TERM IMPACTS OF RADIOACTIVE MATERIAL
TRANSPORTATION

The Final Surplus Plutonium Disposition Supplemental Environmental Impact Statement (DOE
2015a) analyzed the cumulative impacts of the transportation of radioactive material, consisting
of impacts of historical shipments of radioactive waste and used nuclear fuel, reasonably
foreseeable actions that include transportation of radioactive material, and general radioactive
material transportation that was not related to a particular action. The collective dose to the general
population and workers was the measure used to quantify cumulative transportation impacts. This
measure of impact was chosen because it may be directly related to the LCFs using a cancer risk
coefficient. Table B-8 provides an updated summary of the total worker and general population
collective doses from various transportation activities involving the shipment of radioactive
materials. The table shows that the potential impacts of transportation related to this DU Oxide
SEIS would be small compared with the overall transportation impacts.
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Table B-8 Cumulative Transportation-Related Radiological Collective Doses and Latent
Cancer Fatalities (1943 to 2073)

Collective General
Collective Worker Population Dose
Category Dose (person-rem) (person-rem)

. s . a 83-276° 244-723°
Transportation Impacts in this DU Oxide SEIS 71-145¢ 104-217¢
Transportation Impacts from Appendix C of this DU 18-55b 551440
Oxide SEIS, Impacts of the Management of 18-30° 23430
Commercially Generated DUFs

Subtotal 101-331° 299-867"
89-175° 127-260°

Other Nuclear Material Shipments®
Past, Present, and Reasonably Foreseeable DOE Actions 31,400 36,900
Pa_lst, Present, and Reasonably Foreseeable non-DOE 5,380 61,300

Actions

General Radioactive Material Transport (1943 to 2073) 384,000 338,000
Total Collective Dose (up to 2073)f 423,000 437,000
Total Latent Cancer Fatalities? 253 262

Key: DOE = Department of Energy; SEIS = supplemental environmental impact statement.

Range of values from Table B-5, reflecting the sum impact values from Paducah and Portsmouth to each disposal site.

Transport by truck.

Transport by truck/train.

This is the maximum among the three disposal alternatives

From the Final Surplus Plutonium Disposition Supplemental Environmental Impact Statement (DOE 2015a); this reference

provides the details of all contributing actions.

f Total includes the maximum values from the DU Oxide SEIS alternatives. Total may not equal the sum of the contributions
due to rounding. Rounded to nearest 1,000.

9 Total LCFs were calculated assuming 0.0006 LCF per rem of exposure (DOE 2003).

® o o T

The total collective worker dose from all types of shipments that are not associated with this DU
Oxide SEIS (historical, reasonably foreseeable actions; and general transportation) was estimated
to be about 423,000 person-rem (potentially resulting in 253 LCFs) for the period from 1943
through 2073 (131 years) (DOE 2015a). Note the potential doses from transport of radioactive
materials associated with the alternatives evaluated in this DU Oxide SEIS would be very small
and would be insignificant compared to the dose from other nuclear material shipments. The total
general population collective dose was estimated to be about 437,000 person-rem (potentially
resulting in 262 LCFs). The majority of the collective dose for workers and the general population
would be due to the general transportation of radioactive material (see Table B-8). Examples of
these activities are shipments of radiopharmaceuticals to nuclear medicine laboratories and
shipments of LLW to commercial disposal facilities.

The total number of potential LCFs (among the workers and the general population) estimated to
result from radioactive material transportation over the period between 1943 and 2073 would be
about 515 (253 from workers and 262 from the general population) (DOE 2015a). These potential
LCFs averaged over 131 years would lead to about 4 LCFs per year. Over this same period
(131 years), about 75 million people would die from cancer, based on the average annual number
of cancer deaths in the United States of about 573,000, with no more than a 3 percent fluctuation
in the number of cancer fatalities in any given year (CDC 2009 through CDC 2016). The
transportation-related LCFs would be 0.0003 percent of the total number of cancer deaths;

B-37 April 2020



Final Supplemental Environmental Impact Statement — Depleted Uranium Oxide
Appendix B — Evaluation of the Human Effects of Transportation

therefore, this number is indistinguishable from the natural fluctuation in the total annual death
rate from cancer.

B.10 CONCLUSIONS

Based on the results presented in the previous sections, the following conclusions have been
reached (see Tables B-4 to B-7):

e For all alternatives, it is unlikely that transportation of radioactive waste would cause an
additional fatality as a result of radiation exposure, either from incident-free transport or
postulated transportation accidents.

e The highest risk to the public due to incident-free transportation would occur for DU oxide
transport in cylinders by truck under the NNSS Disposal Alternative (722 person-rem, 0.4
LCF) because it is the farthest site among the disposal sites and passes through the largest
population (see Table B-5).

e The highest risk to the crew due to incident-free transportation would occur for DU oxide
transport in bulk bags by train under the NNSS Disposal Alternative (276 person-rem,
0.2 LCF) because it is the farthest site among the disposal sites (see Table B-5).

e The nonradiological accident risks (the potential for fatalities as a direct result of traffic
accidents) present greater risks (up to 12 potential fatalities) than the radiological accident
risks. For comparison, in the United States in 2012, there were over 4,100 fatalities due to
crashes involving large trucks (DOT 2014) and over 32,000 traffic fatalities due to all
vehicular crashes (DOT 2012). The incremental increase in risk to the general population
from shipments from both Paducah and Portsmouth would therefore be very small and
would not substantially contribute to cumulative impacts.

B.11 UNCERTAINTY AND CONSERVATISM IN ESTIMATED IMPACTS

The sequence of analyses performed to generate the estimates of radiological risk for transportation
includes: (1) determination of the inventory and characteristics, (2) estimation of shipment
requirements, (3) determination of route characteristics, (4) calculation of radiation doses to
exposed individuals (including estimating environmental transport and uptake of radionuclides),
and (5) estimation of health effects. Uncertainties are associated with each of these steps.
Uncertainties exist in the way that the physical systems being analyzed are represented by the
computational models; in the data required to exercise the models (due to measurement errors,
sampling errors, natural variability, or unknowns caused simply by the future nature of the actions
being analyzed); and in the calculations themselves (for example, approximate algorithms used
within the computer codes).

In principle, one can estimate the uncertainty associated with each input or computational source
and predict the resultant uncertainty in each set of calculations. Thus, one can propagate the
uncertainties from one set of calculations to the next and estimate the uncertainty in the final, or
absolute, result; however, conducting such a full-scale quantitative uncertainty analysis is often
impractical and sometimes impossible, especially for actions to be initiated at an unspecified time
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in the future. Instead, the risk analysis is designed to ensure, through uniform and judicious
selection of scenarios, models, and input parameters, that relative comparisons of risk among the
various alternatives are meaningful. In the transportation risk assessment, this design is
accomplished by uniformly applying common input parameters and assumptions to each
alternative. Therefore, although considerable uncertainty is inherent in the absolute magnitude of
the transportation risk for each alternative, much less uncertainty is associated with the relative
differences among the alternatives in a given measure of risk.

In the following sections, areas of uncertainty are discussed for the assessment steps enumerated
above. Special emphasis is placed on identifying whether the uncertainties affect relative or
absolute measures of risk. The reality and conservatism of the assumptions are addressed. Where
practical, the parameters that most significantly affect the risk assessment results are identified.

B.11.1  Uncertainties in Material Inventory and Characterization

The inventories and the physical and radiological characteristics are important input parameters to
the transportation risk assessment. The potential numbers of shipments under all alternatives were
primarily based on the projected dimensions of package contents, the strength of the radiation
field, and assumptions concerning shipment capacities. The physical and radiological
characteristics are important in determining the material released during accidents and the
subsequent doses to exposed individuals through multiple environmental exposure pathways.

Uncertainties in the inventory and characterization are reflected in the transportation risk results.
If the inventory is overestimated (or underestimated), the resulting transportation risk estimates
also will be overestimated (or underestimated) by roughly the same factor. However, the same
inventory estimates were used to analyze the transportation impacts of each of the alternatives.
Therefore, for comparative purposes, the observed differences in transportation risks among the
alternatives, as given in Table B-5, are believed to represent unbiased, reasonably accurate
estimates from current information in terms of relative risk comparisons.

B.11.2 Uncertainties in Containers, Shipment Capacities, and Number of
Shipments

The transportation requirement for each alternative was based in part on assumptions concerning
the packaging characteristics and shipment capacities for commercial trucks. Representative
shipment capacities were defined for assessment purposes based on probable future shipment
capacities. In reality, the actual shipment capacities may differ from the predicted capacities, such
that the projected number of shipments and, consequently, the total transportation risk, would
change. However, although the predicted transportation risks may increase or decrease
accordingly, the relative differences in risks among alternatives would remain about the same.

B.11.3 Uncertainties in Route Determination

Analyzed routes were determined between Paducah and Portsmouth, and the disposal sites
evaluated in this DU Oxide SEIS. The routes were determined to be consistent with current
guidelines, regulations, and practices, but may not be the actual routes that would be used in the
future. In reality, the actual routes could differ from the ones that are analyzed with regard to
distances and total populations along the routes. Moreover, because materials could be transported
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over an extended time starting in the future, the highway infrastructure and the demographics along
the routes could change. These effects were not accounted for in the transportation assessment;
however, such changes are not expected to significantly affect the relative comparisons of risk
among the alternatives considered in this DU Oxide SEIS.

B.11.4 Uncertainties in the Calculation of Radiation Doses

The models used to calculate radiation doses from transportation activities introduce a further
uncertainty. Estimating the accuracy or absolute uncertainty of the risk assessment results is
generally difficult. The accuracy of the calculated results is closely related to the limitations of
the computational models and to the uncertainties in each of the input parameters that the model
requires. The single greatest limitation facing users of RADTRAN 6.02 (SNL 2013), or any
computer code of this type, is the availability of data for certain input parameters. Populations
(off-link and on-link) along the transportation routes, shipment surface dose rates, and the locations
of individuals residing near the routes are among the most uncertain data in dose calculations. In
preparing these data, one makes assumptions that the off-link population is uniformly distributed;
the on-link population is proportional to the traffic density, with an assumed occupancy of two
persons per car; the shipment surface dose rate is the maximum allowed dose rate; and a potential
exists for an individual to be residing at the edge of the highway. Clearly, not all assumptions are
accurate. For example, the off-link population is mostly heterogeneous, and the on-link traffic
density varies widely within a geographic zone (urban, suburban, or rural). Finally, added to this
complexity are the assumptions regarding the expected distance between the public and the
shipment at a traffic stop, rest stop, or traffic jam, and the afforded shielding.

Uncertainties associated with the computational models were reduced by using state-of-the-art
computer codes that have undergone extensive review. Because many uncertainties are
recognized, but difficult to quantify, assumptions were made at each step of the risk assessment
process that were intended to produce conservative results (that is, to overestimate the calculated
dose and radiological risk). Because parameters and assumptions were applied consistently to all
alternatives, this model bias is not expected to affect the meaningfulness of relative comparisons
of risk; however, the results may not represent risks in an absolute sense.

B.11.5 Uncertainties in Traffic Fatality Rates

Vehicle accident and fatality rates were taken from Saricks and Tompkins 1999, as updated using
UMTRI (2003). Truck and train accident rates were computed for each state based on statistics
compiled by the Federal Highway Administration, Office of Motor Carriers, and the Federal
Railroad Administration from 1994 to 1996. The statistics are provided in terms of unit car-
kilometers for each state, as well as national average and mean values. In this analysis, route-
specific (origin-destination) rates were used.

Finally, it should be emphasized that the analysis was based on accident data for the years 1994
through 1996. While these data are considered to be the best available data, future accident and
fatality rates may change due to vehicle and highway improvements. More-recent DOT national
accident and fatality statistics for large trucks and buses indicate lower accident and fatality rates
for recent years (DOT 2009) compared to those of 1994 through 1996 and earlier statistical data.
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ACRONYMS

ABC Avrticulated Bulk Container

AQCR Air Quality Control Region

AQI Air Quality Index

CaF2 calcium fluoride

CO2ze carbon dioxide equivalent

DD&D decontamination, decommissioning, and demolition
DU depleted uranium

DUFs depleted uranium hexafluoride

EPA U.S. Environmental Protection Agency
ERPG Emergency Response Planing Guideline
FR Federal Register

GHG greenhouse gas

HF hydrogen fluoride

HI hazard index

LCF latent cancer fatality

LLW low-level radioactive waste

mg milligram

NAAQS National Ambient Air Quality Standards
NEI National Emissions Inventory

NHs anhydrous ammonia

NNSS Nevada National Security Site

NRC U.S. Nuclear Regulatory Commission
PM2.s particulate matter with a diameter of less than or equal to 2.5 microns
ppm parts per million

ROI region of influence

SAAQS State Ambient Air Quality Standards
U.S.C. United States Code

WCS Waste Control Specialists
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APPENDIX C: IMPACTS OF THE MANAGEMENT OF COMMERCIALLY
GENERATED DEPLETED URANIUM HEXAFLUORIDE

C.1 INTRODUCTION

Commercial uranium enrichment facilities may request that DOE dispose of their depleted
uranium hexafluoride (DUFs). Section 3113(a) of the United States Enrichment Corporation
Privatization Act (Title 42 of the United States Code Section [U.S.C. §] 7h-11[a]) and Section 66
of the Atomic Energy Act of 1954 (as amended) (42 U.S.C. § 2011 et seq.), requires the U.S.
Department of Energy (DOE) to accept low-level radioactive waste (LLW), including commercial
DUFs determined to be LLW, for disposal upon request and reimbursement of the cost by any
generator licensed by the U.S. Nuclear Regulatory Commission (NRC) to operate a uranium
enrichment facility. Therefore, this appendix analyzes the environmental impacts of the
reasonably foreseeable receipt, conversion, storage, handling, and disposal of commercial DUFs
from uranium enrichment facility licensees. This analysis was used to determine the potential
contribution of these activities to cumulative impacts, as described in Chapter 4, Section 4.5, of
this DU Oxide SEIS.

At the current time, DOE has not received a formal request to accept additional commercial DUFs
for processing. In the future, if DOE receives a formal request to process additional commercial
DUFs, DOE would determine the need for additional NEPA documentation to evaluate the
environmental impacts of this activity.

C.2 BACKGROUND AND ASSUMPTIONS

As described in Chapter 1, Section 1.1, of this DU Oxide SEIS, at its peak, Paducah stored
approximately 560,000 metric tons of DOE DUFs (46,000 DUFs cylinders), and Portsmouth stored
approximately 250,000 metric tons of DOE DUFs (21,000 DUFs cylinders). This appendix
analyzes the management of an additional 150,000 metric tons (approximately 12,500 cylinders’?)
of commercial DUFs. For purposes of analysis in this DU Oxide SEIS and as a conservative
measure of impacts, DOE has assumed that the entire mass of commercial DUFs (150,000 metric
tons) could be managed at Paducah or Portsmouth.

DOE expects that commercial DUFs would be similar to the DUFs already in inventory because
the materials would be generated using similar processes.

Consistent with the decision to convert DOE DUFs to DU oxide (69 FR 44654; 69 FR 44649,
July 27, 2004), DOE is assuming the commercial material would be converted to DU oxide at
Paducah or Portsmouth. Based on the conversion rates of DUFs to DU oxide of 18,000 metric
tons per year at Paducah, and 13,500 metric tons per year at Portsmouth (PPPO 2018), the
conversion of 150,000 metric tons of commercial material could add 8 years to the conversion
operations at Paducah, or 11 years to the conversion operations at Portsmouth.

2 Assuming 12-metric ton cylinders are used.
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As described in Chapter 2 of this DU Oxide SEIS, DOE has evaluated a No Action Alternative and
three Action Alternatives for management of DOE DU oxide. As described in Chapter 2, Section
2.2.1, under the No Action Alternative, the DOE DU oxide containers would remain in storage at
the Paducah and Portsmouth Sites (Paducah and Portsmouth) indefinitely.” As described in
Chapter 2, Section 2.2.2, under the Action Alternatives, the DOE DU oxide containers would be
shipped to one or more of three disposal facilities and therefore would not remain in storage
indefinitely. In order to be consistent with the alternatives for storage and disposal of the DOE
DU oxide, this appendix analyzes two scenarios for the commercial DUFs: (1) Conversion and
Storage and (2) Conversion and Disposal. Under the Conversion and Storage Scenario, the
commercial DUFs would be converted to DU oxide and stored for 100 years. Under the
Conversion and Disposal Scenario, the commercial DUFs would be converted to DU oxide and
shipped off site for disposal.

DOE expects that the impacts of conversion of a given amount of commercial DUFs would be the
same as the impacts of conversion of the same amount of DOE DUFs. Therefore, the annual
impacts for DUFs to DU oxide conversion that are presented in the 2004 EISs, would be expected
to be the same for commercial material.

The estimated cylinder breach rates shown in Table 2-2 were used to calculate the number of
cylinders that could be breached under the various corrosion scenarios and storage periods. For
“uncontrolled corrosion,” DOE has assumed that historic cylinder breach rates described in
Chapter 2, Section 2.2.1, would apply to the approximately 12,500 cylinders that could come from
managing the commercial DUFs. The results of these estimates are presented in Table C-1 and
are used in the impact analyses presented in this appendix. Because storage conditions have
improved dramatically as a result of cylinder yard upgrades and restacking activities, it is expected
that these breach estimates based on historical corrosion rates provide a worst case for estimating
the potential impacts from cylinder storage. “Controlled corrosion” assumes that the planned
cylinder maintenance program and improved storage conditions would maintain the cylinders in a
protected condition.

As described in Chapter 2, Section 2.2.2 of this DU Oxide SEIS, under the Action Alternatives, a
total of 1,440 DU oxide cylinders could be transported by train annually, 6 to a gondola railcar,
with 10 railcars in a train. This would require 24 train shipments annually from each site to the
disposal facilities. At this rate, it would take approximately 9 years to transport all the commercial
DU oxide cylinders by rail from Paducah or Portsmouth.

73 For analysis purposes in this DU Oxide SEIS, the potential impacts of storage are evaluated for 100 years
beginning with storage of the first DOE DU oxide cylinders in 2011 and ending in 2110. Based on the rate of
conversion of DUFg to DU oxide, DOE estimates that conversion activities will be completed and the last DOE DU
oxide cylinders produced between 2044 and 2054 at Paducah, and between 2032 and 2042 at Portsmouth. Storage
under the No Action Alternative could extend beyond the 100 years analyzed in this DU Oxide SEIS. Storage for
longer than 100 years would not change the maximum annual impacts of operations but would extend the impacts
described in this SEIS further out in time. The contributions attributable to those facilities to total life-cycle
impacts, such as those for total worker and population dose and latent cancer fatalities (LCFs), and total waste
generation, would increase in proportion to the extended period. These impacts can be estimated from the analyses
provided in this DU Oxide SEIS under the No Action Alternative by multiplying the additional years of operation by
the annual impacts.
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As described in Section 2.2.2, as an option to shipping 6 cylinders in each gondola railcar, 12
cylinders could be shipped in Articulated Bulk Container (ABC) railcars. Therefore, 120 cylinders
could be shipped in a 10-ABC railcar train, versus 60 cylinders in a 10-gondola railcar train.
Therefore, the same number of cylinders could be shipped each year in half the number of train
shipments.

Because truck shipments would be made by legal-weight semitrailer trucks, it is expected that only
one cylinder of DU oxide would be loaded on each truck. Assuming 1,440 truck shipments were
made each year from each site, it would take approximately 9 years to transport all the DU oxide
cylinders from Paducah or Portsmouth to the disposal facilities.

Table C-1 Estimate of Potential Cylinder Breaches During Storage of Commercial
DUFe/DU Oxide
Number of Breaches?
Number of Storage Period Controlled Uncontrolled
Site Cylinders Scenario (years)? Corrosion Corrosion
Conversion and Storage 100 31P 3830
Paducah 12,500 i
C(_)nversmn and 84 2 329
Disposal
Conversion and Storage 100 31° 1445
Portsmouth 12,500 i
anversmn and 58 18 83
Disposal

@ Conservatively assumes that all 12,500 cylinders are stored for the entire analysis period. In order to produce a conservative
estimate of the number of cylinder breaches, the maximum storage period was analyzed for the Conversion and Disposal
scenario (i.e., 84 years at Paducah and 58 years at Portsmouth). The maximum storage period for Paducah includes the
storage of DU oxide containers for the 44 years of conversion facility operation, plus 32 years to ship all the DOE DU oxide
containers to the disposal facility, plus 8 years to ship all the commercial DU oxide containers to the disposal facility. The
maximum storage period for Portsmouth includes the storage of DU oxide containers for the 32 years of conversion facility
operation, plus 15 years to ship all the DOE DU oxide containers to the disposal facility, plus 11 years to ship all the
commercial DU oxide containers to the disposal facility.

b Annual rates can be estimated by dividing the total number of cylinder breaches by the duration of the storage period in years.

Note: This table is based on information from Chapter 2, Tables 2-1 and 2-2, of this DU Oxide SEIS.

Assuming 5 percent of the commercial DUFs cylinders were not able to be reused (PPPO 2018),
another 11 train shipments or 313 truck shipments would be needed from Paducah or Portsmouth
to transport the 625 unusable empty and heel cylinders to the disposal site. This assumes 6
unusable empty and heel cylinders would be transported per gondola railcar with 10 railcars per
train, or 2 cylinders per truck. Unusable empty and heel cylinders are assumed to be shipped
during the 8 year duration of conversion operations at Paducah, or 11 years of conversion
operations at Portsmouth.

As an option, this DU Oxide SEIS also evaluates the transport and disposal of DU oxide in bulk
bags versus cylinders. It is estimated that approximately 10,986 bulk bags of DU oxide would be
needed at Paducah or Portsmouth to dispose of the commercial DU oxide. It is assumed that 8
bulk bags would be shipped per railcar with 10 railcars per train or 2 bulk bags per truck. This
results in 137 train and 5,493 truck shipments. In addition, under this option, 12,500 empty and
heel cylinders would need to be loaded on to trains or trucks for shipment to the disposal facilities.
It is assumed that 6 intact cylinders would be transported per gondola railcar with 10 railcars per
train, or 2 cylinders per truck. This results in 208 train or 6,250 truck shipments. If empty and
heel cylinders are volume-reduced, it is assumed that 10 cylinders would be transported in an
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intermodal shipping container, 2 containers per railcar with 10 railcars per train, or 1 container per
truck. This results in 63 train or 1,250 truck shipments. Bulk bags and empty and heel cylinders
are assumed to be shipped during the 8 year duration of conversion operations at Paducah, or 11
years of conversion operations at Portsmouth.

Likewise, approximately 8,084 bulk bags of CaF: at Paducah or Portsmouth would be expected,
for the quantities of commercial DUFs analyzed in this DU Oxide SEIS, if the hydrogen fluoride
(HF) could not be sold and needed to be converted and disposed of as CaF. It is assumed that 4
bulk bag would be shipped per railcar with 10 railcars per train, or 1 shipped per truck. This results
in 202 train and 8,084 truck shipments. CaF2 in bulk bags is assumed to be shipped during the 8
year duration of conversion operations at Paducah, or 11 years of conversion operations at
Portsmouth.

This appendix considers the impact of management of the commercial DUFs and DU oxide for all
the resource areas evaluated in Chapter 4 of this DU Oxide SEIS. Conversion of the DUFs to DU
oxide in the existing facilities at Paducah or Portsmouth would not be expected to disturb any land
areas. In addition, the commercial DUFs and DU oxide could be stored in a number of locations
at Paducah or Portsmouth. DOE expects that existing storage pads in the industrialized portions
of the sites would be used (PPPO 2018). Therefore, it is unlikely that there would be impacts on
Geology and Soil, Land Use and Aesthetics, and Cultural Resources and these resource areas are
not analyzed further.

The impacts of the receipt, conversion, storage, handling and disposal of 150,000 metric tons of
commercial DUFs are evaluated below for Site Infrastructure; Air Quality, Climate, and Noise;
Water Resources; Biotic Resources; Public and Occupational Safety and Health; Socioeconomics;
Waste Management; Environmental Justice; and Resource Use. Impacts are evaluated for the
Conversion and Storage and Conversion and Disposal Scenarios. The contributions to cumulative
impacts of the management of commercial DUFs are considered in Chapter 4, Section 4.5.

As described above and in Chapter 2, Section 2.2.2, as another shipping option, DOE could also
ship 12 cylinders per railcar using an Articulated Bulk Container (ABC) railcar. This would result
in half the number of annual train shipments while transporting the same number of DU oxide
cylinders. The same number of cylinders and same quantity of DU oxide would be handled each
year and in total. Therefore, for impacts related to the annual or total number of shipments and
impacts related to the number of cylinders handled, shipping in gondola railcars would be similar
to or bound the impacts of shipping in ABC railcars, and this topic is not discussed further. This
topic is only discussed in more detail in relation to transportation impacts. For nonradiological
transportation impacts (e.g., air emissions from the train engine, traffic fatalities), transporting DU
oxide cylinders in ABC railcars would have approximately half the impacts of shipping in gondola
railcars. For radiological transportation impacts, annual and total impacts would remain similar,
but per shipment impacts could increase due to the higher quantity of DU oxide per shipment..

The impacts of transportation of the DUFs cylinders from the commercial uranium enrichment
facility to Paducah or Portsmouth is the responsibility of the commercial facility licensee and
would be included in licensing documents and NEPA documents prepared by the licensee and the
NRC. Therefore, these impacts are not included in this appendix but are considered in Chapter 4,
Section 4.5.5.1 (Cumulative Impacts), of this DU Oxide SEIS.
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C.3 SITE INFRASTRUCTURE

Impacts on site infrastructure could occur from DUFs cylinder storage, conversion of DUFs to DU
oxide, DU oxide container storage, and loading DU oxide containers and other wastes for off-site
disposal.

The management of the additional commercial DU would be conducted using the existing systems
currently being used to store DUFs cylinders, convert DUFs to DU oxide, and store the DU oxide
containers. The storage of the 12,500 cylinders associated with the commercial DUFs would likely
be conducted alongside of existing cylinder storage at either Paducah or Portsmouth. There could
be adequate storage capacity at both Paducah and Portsmouth to accommodate these additional
cylinders pending shipment of DOE DU oxide off site (for beneficial reuse or disposal).
Otherwise, additional cylinder yard storage space could be required to accommodate the additional
commercial cylinders. If additional storage space is needed, DOE would determine the need for
additional NEPA documentation.

To the extent that the addition of these cylinders requires a long-term commitment of these storage
areas, the inclusion of these cylinders in the site storage inventory could limit the availability of
this space for other future uses. During the conversion process, this space commitment would be
for a term of approximately 8 years at Paducah and 11 years at Portsmouth. During long-term
storage, the storage space associated with these additional cylinders would not be available for
other uses.

DOE expects that the impacts of conversion and management of a given amount of commercial
DUFs would be the same as the impacts of conversion and management of the same amount of
existing DOE DUFs. Therefore, the primary impacts would be the extension of utility use for
approximately 8 years at Paducah or 11 years at Portsmouth during operation of the conversion
facility, and utility use during long-term storage of the DU oxide containers.

Table C-2 compares the estimated utility use for operation of the conversion facility with utility
infrastructure capacity and current use at Paducah and Portsmouth. Both of the 2004 EISs
concluded that no strategic or critical resources would be consumed and that the expected utility
requirements would be well within the supply capacities at the sites (DOE 2004a, 2004b).
Substantial infrastructure changes have occurred at both sites since the completion of the 2004
EISs, including the commissioning of five new natural gas-fueled boilers at Paducah in 2015
(DOE 2017b), and a similar natural gas-fueled steam plant commissioned at Portsmouth in 2012
(DOE 2017c). Although the electric and natural gas consumption patterns have changed at both
sites since the 2004 EISs were completed, current consumption is still well within capacity.

Impacts on infrastructure at Paducah or Portsmouth could occur from long-term storage of the DU
oxide containers. As shown in Table C-3, infrastructure needs for long-term storage would be
small when compared to current use and site capacity. Therefore, impacts on infrastructure at
Paducah or Portsmouth would be minor. In addition, the potential impacts of storage of DU oxide
containers was considered in the 2004 EISs which found that no strategic or critical resources
would be consumed and that the expected requirements would be within the supply capacities at
the Sites (DOE 2004a, 2004b).
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Table C-2 ~ Comparison of Utility Use for Conversion of Commercial DUFg with Site

Utility Capacity and Current Use

Conversion
(DOE 2004a, 2004b) Utility System

Utility Average Use® | Peak Demand® Capacity | Current Use®
Paducah
Electricity? 4.3 MWh¢ 7.1 MWh 3,040 MW 12 MWh'
Natural Gas® 44,000 mcf/yre 190 scfm” 876,000 mcf/yr 154,000 mcf
Process water 1.0 x 10° gal/day! 215 gal/min 2.8x10’ gal/dayX 3.4x10° gal/day'
Potable water 8.2 x 10° gal/day™ 350 gal/min 8.6x10° gal/day 6x10° gal/day'
Steam NR NR 135,000 pounds/hour 100,000 Ibs/hr"
Portsmouth
Electricity® 3.6 MWhP 6.2 MWh 2,260 MW 20 to 40 MWh?
Natural Gas® 40,000 mcflyr 180 scfm NR' 366,000 mcflyr
Process water 8.2 x 10* gal/day® 215 gal/min 1.3x10 7 gal/day" 1.9x10° gal/day"
Potable water 8.2 x 10° gal/day” 350 gal/min 1.8x106 gal/day"” NR*
Steam NR NR 84,000 pounds/hour 26,800 pounds/hour*

Key: gal = gallon; Ibs = pounds; mcf = 1,000 cubic feet; mgd = million gallons per day; min = minute; MW = megawatt; MWH

o o T o

S

= megawatts per hour; NR = not reported; psia = standard atmospheric pressure; SCF = standard cubic feet measured at 14.7
psia and 60°F (17°C); scfm = standard cubic feet per minute; yr = year.
Average use is a projected value based on design and planned operations (DOE 2004a, 2004b)
Peak demand identified as maximum rate expected in any hour.
2017 average values are based on consumption measurements (DOE 2017a; PPPO 2018).
The Paducah 2004 EIS notes that the operations at that time relied on electric heating, with a conversion to natural gas being
planned (DOE 2004a). That conversion was completed in 2015 with the commissioning of five new natural gas boilers,
resulting in a substantial reduction in site electric demand and consumption and a corresponding increase in natural gas
demand in consumption (DOE 2017b).
Paducah historic electric use calculated based on the reported 37,269 MWh/yr (DOE 2004a) assuming 8,760 hours per year.
Estimated average electrical power demand for 2017 (PPPO 2018)
Paducah natural gas annual average calculated based on reported annual average of 4.4x107 SCF (DOE 2004a), which is
represented as 44,000 mcf.
DOE 2004a, Table 5.2-19.
Paducah natural gas capacity identified as 100 mcf per hour (PPPO 2018). At 8,760 hours per year, total annual capacity
identified as 876,000 mcf.
Paducah projected daily process water demand calculated based on estimated 37x106 gal/yr reported in the 2004 EIS (2004a).
Paducah water withdrawal capacity is limited by a KDOW permit to 30 mgd (DOE 2017b).
Paducah water consumption is estimated based on reported total withdrawal of up to 4 mgd, with 15% diversion for potable
water use (PPPO 2018).
Paducah projected daily potable water demand calculated based on estimated 3x10° gal/yr reported in the 2004 EIS
(DOE 2004a).
Paducah current use of steam is an estimate of demand (PPPO 2018).
The 2004 Portsmouth EIS notes that the operations at that time relied on electric heating, with a conversion to natural gas
being planned (DOE 2004b). That conversion occurred in 2012 with the commissioning of the new steam plant resulting in a
substantial reduction in site electric use and a corresponding increase in natural gas consumption (DOE 2017c).
Portsmouth electrical use calculated based on reported 31,840 MWh/yr (DOE 2004b) assuming 8,760 hours per year.
Portsmouth electrical usage based on reported range of 20 to 40 megawatts per hour (DOE 2017a).
Portsmouth natural gas capacity provided as a factor of pipe size (6 inch diameter) and pressure (350 to 400 pounds/square
inch). Current capacity not disclosed.
Portsmouth projected daily process water demand calculated based on estimated 30x108 gal/yr reported in the 2004 EIS
(DOE 2004b).
Portsmouth 2017 maximum water capacity is reported as 13x10° mgd (DOE 2017a).
Portsmouth 2017 use estimated based upon reported approximate 707 million gallons of annual usage, or 1.94 million gallons
per day (DOE 2017a).
Portsmouth projected daily potable water demand calculated based on estimated 3x10° gal/yr reported in the 2004 EIS
(DOE 2004b).
Portsmouth recently upgraded its potable water system, providing a treatment capacity of approximately 1.8 mgd; current
usage not reported.
Portsmouth steam use estimate based on extrapolation of hourly use based on reported annual use of 235 million pounds per
year and 8,760 hours per year.

ources: DOE 2004a, 2004b, 2017b, 2017c; PPPO 2018
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Table C-3  Comparison of Utility Use for Long-Term Storage of Commercial DUF6 with
Site Utility Capacity and Current Use

Paducah? Portsmouth®
Utility System Utility System
Long-Term Current Long-Term Current

Resource Storage® Capacity Use Storage® Capacity Use
Electricity 0.167 MWh 3,040 MW 12 MW 0.167 MWh 2,260 MW | 20 to 40 MWh
Water (mgd) 0.23 28 3.4 0.073 13 1.9
Natural gas Minimal 876,000 154,000 Minimal NR 366,000
(mcf/year)
Steam (lbs/hr) Minimal 135,000 100,000 Minimal 84,000 26,800

Key: gal = gallons; hr = hour; Ibs = pounds; M = million; mcf = million cubic feet; mgd = million gallons per day; MW =
megawatt; MWh = Megawatt hours; NR = not reported.

@ Paducah capacity and current use from Chapter 3, Section 3.1.1, unless otherwise noted.

b Portsmouth capacity and current use from Chapter 3, Section 3.2.1, unless otherwise noted.

¢ Usage estimates from Chapter 4, Table 4-1 of this DU Oxide SEIS.

Note: To convert gallons to liters multiply by 3.785.

The impacts on the utility infrastructure of loading wastes for off-site shipment would be similar
to those described under the DU Oxide SEIS No Action Alternative (Chapter 4, Section 4.1.1.1).
Truck and railcar loading activities would consume minimal amounts of water and electricity.
Cylinder handling using Straddle Buggies and NCH-35 cylinder handlers is expected to use
15,600 gallons per year (59,050 liters per year) of diesel fuel at Paducah or Portsmouth
(PPPO 2018). Support vehicles (i.e., cars and light trucks) are expected to use 2,080 gallons per
year (7,870 liters per year) of gasoline at each site (PPPO 2018). Fuel consumed by container
loading equipment and support vehicles would be supplied by off-site sources and would not
adversely affect the infrastructure at Paducah or Portsmouth. The primary impacts would be the
extension of these activities for approximately 9 years at Paducah or Portsmouth during shipping
of the DU oxide to off-site disposal sites. Therefore, the potential impacts on the utility
infrastructure at Paducah or Portsmouth are expected to be minor.

The impacts on the transportation infrastructure of loading the DU oxide containers and other
wastes for off-site shipment would be similar to those described under the DU Oxide SEIS No
Action Alternative (Chapter 4, Section 4.1.1.1). The loading of the DU oxide containers, empty
and heel cylinders, and CaF2 in bulk bags and off-site shipment using either truck or train would
not require new significant construction or changes in infrastructure at either Paducah or
Portsmouth. Therefore, the potential impacts on the transportation infrastructure at Paducah or
Portsmouth would be minor.

Therefore, impacts on the utility and transportation infrastructure associated with the potential
management of commercial DUF6 at either Paducah or Portsmouth under the Conversion and
Storage scenario would be expected to be minor and well within the available capacities.

Secondary impacts might arise associated with the requirement that site operations associated with
storage, conversion and management would need to be extended for the noted time periods. To
the extent that the time periods associated with the introduction of the commercial DUFs requires
a commitment of key equipment (e.g., boilers) or facilities beyond the planned design life, there
may be an increase in repair, maintenance and replacement costs for such key equipment and
facilities so as to extend their operational life. Such key equipment and facilities would need to
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be serviced and operational for an additional 8 years at Paducah or 11 years at Portsmouth to
support the conversion process.

Conversion and Disposal Scenario: The impacts on site infrastructure from DUFs cylinder
handling, conversion of DUFs to DU oxide, and storage of DU oxide containers, under the
Conversion and Disposal scenario, would be similar to that described above for the Conversion
and Storage Scenario. The impacts of storage would be less for the Conversion and Disposal
scenario because the DU oxide containers would be shipped to a disposal facility or facilities and
not be stored indefinitely.

The impacts on the utility infrastructure of loading the DU oxide containers and other wastes for
off-site shipment would be similar to those described under the DU Oxide SEIS disposal
alternatives (Chapter 4, Section 4.2.1.1). Truck and railcar loading activities would consume
minimal amounts of water and electricity. Cylinder handling using Straddle Buggies and NCH-
35 cylinder handlers is expected to use 15,600 gallons per year (59,050 liters per year) of diesel
fuel at Paducah or Portsmouth (PPPO 2018). Support vehicles (i.e., cars and light trucks) are
expected to use 2,080 gallons per year (7,870 liters per year) of gasoline at each site (PPPO 2018).
Fuel consumed by container loading equipment and support vehicles would be supplied by off-
site sources and would not adversely affect the infrastructure at Paducah or Portsmouth. The
primary impacts would be the extension of these activities for approximately 9 years at Paducah
or Portsmouth during shipping of the DU oxide to off-site disposal sites. Therefore, the potential
impacts on the utility infrastructure at Paducah or Portsmouth are expected to be minor.

The impacts on the transportation infrastructure of loading the DU oxide containers and other
wastes for off-site shipment would be similar to those described under the DU Oxide SEIS disposal
alternatives (Chapter 4, Section 4.2.1.1). The loading of the DU oxide containers, unusable
cylinders, and CaF: in bulk bags and off-site shipment using either truck or train would not require
new significant construction or changes in infrastructure at either Paducah or Portsmouth.
Therefore, the potential impacts on the transportation infrastructure at Paducah or Portsmouth
would be minor.

C.4 AIR QUALITY, CLIMATE, AND NOISE

Impacts on air quality, climate, and noise could occur from DUFs cylinder storage, DUFs
conversion to DU oxide, DU oxide container storage, and routine maintenance activities.

Conversion and Storage Scenario: Because there would be no expansion of the facilities or
substantial changes in activities, the impacts associated with conversion of DUFs to DU oxide on
an annual basis would be essentially the same as analyzed in the 2004 EISs (DOE 2004a, 2004b).
As discussed in the 2004 EISs, annual air emissions from conversion operations at both Paducah
and Portsmouth would not exceed the respective National Ambient Air Quality Standards
(NAAQS) or State Ambient Air Quality Standards (SAAQS) for all criteria pollutants (DOE
20044a, 2004b)

Operations at Paducah would emit low concentrations of criteria pollutants. Criteria pollutant
emissions would all be lower than 0.3 percent of NAAQS or SAAQS. If required during long-
term storage, painting of cylinders could generate hydrocarbon emissions. Although no explicit
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air quality standard has been set for hydrocarbon emissions, these emissions are associated with
ozone formation. Standards have been set for ozone. For the Paducah site, hydrocarbon emissions
from any painting that would be performed were estimated to be less than 1.2 percent of the
hydrocarbon emissions from the entire surrounding county. Because ozone formation is a regional
issue affected by emissions for an entire area, this small additional contribution to the county total
would be unlikely to substantially alter the ozone levels of the county. In addition, the actual
frequency of cylinder painting is expected to be greatly reduced from the level assumed (DOE
20044a, 2004b).

At the Portsmouth site, except for annual average particulate matter with a diameter of less than
or equal to 2.5 microns (PMzs), total concentrations of criteria pollutants would be well below
their respective standards. Total maximum estimated concentrations of criteria pollutants, except
PMzs, would be less than 64 percent of NAAQS and SAAQS. Predicted total concentrations of
24-hour and annual average PM2.5 would be near or above their respective standards, respectively;
however, their concentration increments associated with site operations would account for only
about 2.8 percent of the standards (DOE 2004a, 2004b). While the 2004 EIS predicted that the
annual average PMzs concentration at most statewide monitoring stations could either approach
or exceed the standard, ambient air concentrations have not exceeded the NAAQS in the 13 years
since publication of that document (EPA 2018). Further, the nearest PM2.s ambient concentration
monitoring sites (located in Adams, Lawrence, and Franklin Counties) all report an Air Quality
Index (AQI) in the “Good” range (Ohio EPA 2018). AQI is measured on a scale from 0 to 500.
The higher the AQI value, the greater the level of air pollution and potential health concern. For
example, an AQI value of 50 represents good air quality with little potential to affect public health,
while an AQI value over 300 represents hazardous air quality (AirNow 2016).

Conversion of commercial DUFs under either of the scenarios would be essentially the same as
discussed in the 2004 EISs. Although the 2004 EISs did not analyze greenhouse gas (GHG)
emissions, the conversion process itself does not produce GHGs in meaningful concentrations. No
active emission points at the Paducah Site require nonradiological air monitoring. The aging steam
plant boilers that required emission monitoring no longer are used as of May 2015, and have been
replaced with new efficient natural gas fired package boilers. The new boilers do not require
emission monitoring, and GHG emissions were not reported (DOE 2017a). However, the primary
sources of operational GHG emissions are the boilers, the conversion building stack, and a backup
generator. Because the boilers use relatively clean-burning natural gas, the backup generator is
infrequently used, and the primary chemical emissions of concern from the HF stack are fluorides,
GHG emissions from conversion operations at Paducah would be low, especially in comparison
to national emissions levels. In 2015, Portsmouth reported emissions of 13,703 metric tons of
carbon dioxide, 0.26 metric ton of methane, and 0.026 metric ton of nitrous oxide for a grand total
of 13,716 metric tons (15,120 tons) carbon dioxide equivalents (CO2¢). These emissions primarily
result from combustion of natural gas used at the X-690 Boilers (DOE 2017a). GHG emissions
from DUFs conversion operations at Paducah or Portsmouth would be minimal in the region and
national context and not likely to substantially contribute to climate change.

The impacts of storage and maintenance of commercial DU oxide containers at Paducah or
Portsmouth until shipped off site for disposal would be similar to those described for long-term
storage under the No Action Alternative (Chapter 4, Section 4.1.1.2) of this DU Oxide SEIS.
Impacts on air quality and climate change could occur from the combustion of fossil fuels
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associated with DU oxide storage and maintenance activities. These activities would not involve
any construction or other industrial processes requiring fossil fuel combustion or other emissions
of criteria air pollutants or GHGs above those from normal daily operations. The only potential
increase would be if the option to ship CaF2 off-site for disposal is exercised. However, that
increase in emissions would be minimal in perspective of national annual emissions from either
truck or train transport. Therefore, potential impacts on air quality and climate change due to
emissions from Paducah or Portsmouth would be minor.

Conversion and storage operations are ongoing activities at Paducah and Portsmouth and therefore,
the continuation of these activities for management of commercial DUFs is unlikely to change
current noise levels. The 2004 EISs estimated noise impacts from cylinder handling and
conversion facility operation. The 2004 EISs estimated that somewhat increased noise levels at
the site could result from industrial activities such as cooling towers, heavy equipment use, and
traffic. However, it is expected that the noise levels at off-site residences near Paducah would not
increase noticeably. At Portsmouth, the noise levels at the nearest residence would be somewhat
higher than the ambient background level, but would be barely distinguishable from the
background level, depending on the time of the day. In conclusion, noise levels generated by
cylinder handling and conversion plant operations would have minor impacts on the residence
located nearest to the proposed facility and would be well below the EPA guideline limits for
residential areas (DOE 2004a, 2004b). Also, as described in Chapter 4, Section 4.1.1.2, of this
DU Oxide SEIS, DU oxide container storage and maintenance activities would occur within the
industrialized areas of Paducah or Portsmouth, and there would be no significant construction,
painting, or other increase in activities above normal daily operations that would contribute to the
noise environment. Off-site shipments via train would increase by a few shipments per week per
site and truck shipments would increase by less than 3 per day. This increase in activity is unlikely
to contribute to changes in the noise environment that would be perceptible along public roadways
and existing railways in comparison to the shipments already occurring.

Conversion and Disposal Scenario: The impacts on air quality, climate and noise from DUFs
cylinder handling, conversion of DUFs to DU oxide, and storage of DU oxide containers, under
the Conversion and Disposal scenario, would be similar to that described above for the Conversion
and Storage Scenario.

The quantity of DU oxide in each truck or train shipment would vary depending on whether
cylinders or bulk bags are used. If bulk bags were to be used, the total number of truck shipments
of DU oxide would decrease, but the number of empty and heel cylinders to be shipped for disposal
would increase. The total number of train shipments under the bulk bag shipment scenario would
be more than the number of shipments utilizing DU oxide in cylinders if the empty and heel
cylinders are shipped intact. The analysis below represents the most conservative scenario (i.e.,
the largest quantity of emissions), and all other potential shipping scenarios would generate lower
levels of emissions of both criteria pollutants and GHGs.

Transfer of DU oxide containers from the storage locations to a loading area for transportation to
the disposal sites would involve the use of Straddle Buggies and NCH-35 cylinder handlers. These
types of equipment are currently in use as part of the conversion facility operations. Table C-4
presents the operational emissions at the Paducah Site and compares the emissions to those for
McCracken County, Kentucky. Table C-5 presents the operational emissions at the Portsmouth
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Site and compares the emissions to those for Pike County, Ohio. Emissions from diesel fuel
combustion during container movement and loading activities would therefore be minimal, and
would not contribute to any exceedances of SAAQS or NAAQS. Likewise, GHG emissions
(measured as CO2ze) would be minimal in the context of the over 1.3 million metric tons COze
emitted annually from fossil fuel combustion in the industrial sector and would not be expected to
contribute substantially to climate change (EPA 2018).

In addition to the emissions discussed above, the Conversion and Disposal scenario would include
air emissions associated with transportation of the DU oxide containers to a commercial disposal
site. Air emissions from shipping of commercial DU oxide by truck or train to one or more of the
disposal sites would be similar to those discussed in Chapter 4, Sections 4.2.2, 4.3.2, and 4.4.2 of
this DU Oxide SEIS.

Table C-4  Criteria Pollutant Emissions from Cylinder-Loading Activities at the
Paducah Site

Criteria Pollutant Emissions (tons per year)
co NO2 PMuo PMzs S0, VOC | COse
Etgid,o!f_) Buggies and 093 | 1.9508 | 0.0796 0.0796 0.0024 | 0.2464 | 239.08
McCracken County 13,217 15,200 2,464 826.2854015 | 30,162 6,378 497,850
Percentage of County 001% | 001% | 0.00% 0.01% 0.00% | 0.00% | 0.05%
Emissions

Key: CO = carbon monoxide; COze = carbon dioxide equivalents; NO2 =nitrogen dioxide; PMz1o and PM2.s = particulate matter
with a diameter of less than or equal to 10 microns and 2.5 microns, respectively; SOz = sulfur dioxide; VOC = volatile
organic compounds.

Sources: EPA 2016a, 2018

Table C-5  Criteria Pollutant Emissions from Cylinder-Loading Activities at the
Portsmouth Site

Criteria Pollutant Emissions (tons per year)

co NO2 PMao PM2s SOz VOC COze
Et{:aﬂdég Buggies and 0.93 19508 | 00796 | 00796 | 00024 | 02464 | 239.08
Pike County 8,207 1371 2,729 | 7553689 | 35 7,214 | 268,870
porentage of County 001% | 014% | 000% | 001% | 001% | 0.00% | 0.09%

Key: CO = carbon monoxide; CO2e = carbon dioxide equivalents; NOz = nitrogen dioxide; PM1o and PM2s = particulate matter
with a diameter of less than or equal to 10 microns and 2.5 microns, respectively; SOz = sulfur dioxide; VOC = volatile
organic compounds.

Sources: EPA 2016b, 2018

Emissions were calculated to provide an estimate of the annual criteria pollutant emissions
associated with truck shipments from Paducah or Portsmouth to NNSS containing ancillary LLW
and MLLW, intact empty and heel cylinders, and CaF2. Although shipments may go to various
facilities, in order to bound the impacts, calculations are based on the longest potential shipping
distance which would be to NNSS. Annual emissions of all criteria pollutants would be less than
28 tons (25 metric tons) for all shipments from Paducah or Portsmouth. These emissions would
be spread across a large area, so it is not useful to compare to NEI baseline emissions for any
particular Air Quality Control Region (AQCR). Although the EPA does separately track
commercial versus other mobile sources of criteria pollutants, the national on-road emissions
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associated with heavy-duty diesel vehicles and heavy-duty gasoline vehicles from the 2014 NEI
(EPA 2019) are provided for comparison in Table C-6.

Table C-6  National Annual On-Road Heavy-Duty Vehicle Emissions
Emissions (tons/yr)
co NOx PMyo PM2s SO, voc
1,435,373 2,196,533 130,823 93,585 3,969 198,397

Key: CO = carbon monoxide; NOx = nitrogen oxides; PM1o and PMzs = particulate matter with a
diameter of less than or equal to 10 microns and 2.5 microns, respectively; SOz = sulfur dioxide;
VOC = volatile organic compounds.

Source: EPA 2019

Because the criteria pollutant emissions from transportation of wastes to the disposal facilities are
so small in comparison to U.S. heavy-duty vehicle emissions, the emissions are not likely to
contribute to any significant impact on air quality.

Table C-7 presents estimated annual GHG emissions from transportation of ancillary LLW and
MLLW, intact empty heel cylinders, and CaF2 to NNSS. As presented in Table C-7, maximum
GHG emissions from truck transport would not be likely to exceed approximately 3,806 tons
(3,453 metric tons) annually. Again, this quantity would be miniscule in comparison to the
national GHG emissions from truck transportation, which total 467.4 million tons (424.0 million
metric tons) annually (EPA 2018).

Table C-7  Annual GHG Emissions from Transportation of Ancillary LLW and
MLLW, Intact Empty and Heel Cylinders, and Calcium Fluoride to the
Nevada National Security Site

GHG Emissions (tons per year COz¢)
Train/Truck Option Truck

Site Train Truck Total Option
Paducah? 233 862 1,095 3,806
Portsmouth? 199 746 945 3,143
National Train Emissions® 45, 300,000 NA
National Truck Emissions® 467,400,000 467,400,000
Total National Train/Truck 512,700,000 NA
Emissions

Key: COqe = carbon dioxide equivalents.
@ Source: PPPO 2018

b Source CNR 2016

¢ Source ATA 2018

In addition to the low noise levels discussed under the Conversion and Storage scenario, truck and
railcar loading activities would occur within the industrialized areas of Paducah or Portsmouth,
and there would be little or no increase above current normal daily operations that would contribute
to adverse noise impacts at or beyond the site boundary. Therefore, potential impacts on noise
levels near Paducah or Portsmouth from truck and railcar loading activities are expected to be
minor. Off-site shipments via train would increase by approximately 1 to 2 shipments per week
per site and truck shipments would increase by 9 to 10 per day. This increase in activity is unlikely
to contribute to changes in the noise environment that would be perceptible along public roadways
and existing railways in comparison to the shipments already occurring.
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C.41 Transportation to EnergySolutions

Train Option

Emissions associated with train transportation of DU oxide and other wastes from either site to
EnergySolutions was estimated based on the number of rail miles traveled and the emission factors
for train locomotives. It was estimated that locomotives would travel approximately 1,600 miles
(2,600 kilometers) per train shipment from Paducah to EnergySolutions or approximately 1,900
miles (3,100 kilometers) from Portsmouth to EnergySolutions. Emissions were calculated using
emission factors for tier 2 line haul locomotives derived from the EPA’s Emission Factors for
Locomotives (EPA 2009).

Emissions of all criteria pollutants would be less than 19 tons (17 metric tons) annually for all
waste shipments from Paducah or Portsmouth (see Table C-8). Emissions would be spread across
a large area, so it is not useful to compare to National Emissions Inventory (NEI) baseline
emissions for any particular AQCR. However, because the emissions are so small in comparison
to overall locomotive and vehicle transportation emissions, the emissions are not likely to
contribute to any significant impact on air quality.

Table C-8  Criteria Pollutant Emissions from Transportation of Wastes via Train to
EnergySolutions

Criteria Pollutant Emissions (tons/year)

Material Site CO NOx PMz1o PM2s SO« VOC
Ancillary LLW Paducah 0.09 0.34 0.01 0.01 0.01 0.02
and MLLW Portsmouth 0.11 0.41 0.01 0.01 0.01 0.02
DU oxide in Paducah 1.69 6.54 0.24 0.23 0.12 0.36
cylinders Portsmouth 2.01 7.76 0.28 0.27 0.14 0.43
Unusable empty Paducah 0.28 1.09 0.04 0.04 0.02 0.06
and heel cylinders | Portsmouth 0.33 1.29 0.05 0.05 0.02 0.07
DU oxide in bulk | Paducah 1.06 4.09 0.15 0.14 0.07 0.23
bags Portsmouth 0.84 3.23 0.12 0.11 0.06 0.18
12,500 empty and | Paducah 1.62 6.26 0.23 0.22 0.11 0.35
heel cylinders Portsmouth 1.42 5.50 0.20 0.19 0.10 0.30
CaF, Paducah 1.69 6.54 0.24 0.23 0.12 0.36
Portsmouth 1.25 4.85 0.18 0.17 0.09 0.27
Maximum Total (DU Oxide in Cylinders) 4,14 4,14 16 0.58 0.56 0.29
Maximum Total (DU Oxide in Bulk Bags) 4.81 4.81 18.59 0.68 0.65 0.33

Key: CaF2 = calcium fluoride; CO = carbon monoxide; NO2 = nitrogen dioxide; PM1o and PM2s = particulate matter with a

diameter of less than or equal to 10 microns and 2.5 microns, respectively; SO2 = sulfur dioxide; VOC = volatile organic
compounds.

Truck Option

Emissions associated with truck transportation of DU oxide and other wastes from either site to
EnergySolutions was estimated (see Table C-9). The analysis is based on approximately 1,600
miles (2,600 kilometers) per truck shipment from Paducah to EnergySolutions or approximately
1,900 miles (3,100 kilometers) per shipment from Portsmouth to EnergySolutions via truck.
Emissions were derived using the emission factors for heavy-duty diesel vehicles in the EPA’s
MOVES2014a. MOVES is the EPA Motor Vehicle Emission Simulator. It is used to create
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emission factors or emission inventories for both on road motor vehicles and nonroad equipment
(EPA 2015).

Emissions of all criteria pollutants would be less than 32 tons (29 metric tons) annually for all
waste shipments from Paducah or Portsmouth. These emissions would be spread across a large
area, so it is not useful to compare to NEI baseline emissions for any particular AQCR. Although
the EPA does separately track commercial versus other mobile sources of criteria pollutants, the
national on-road emissions associated with heavy-duty diesel vehicles and heavy-duty gasoline
vehicles from the 2014 NEI (EPA 2019) are provided for comparison in Table C-6. Because the
criteria pollutant emissions from transportation of wastes to EnergySolutions are so small in
comparison to overall U.S. heavy-duty vehicle emissions, the emissions are not likely to contribute
to any significant impact on air quality.

Table C-9  Criteria Pollutant Emissions from DU Oxide Transportation via Truck to
EnergySolutions

Criteria Pollutant Emissions (tons/year)
Material Site CO NOx PMao PMz2s SOx VOC
Ancillary LLW Paducah 0.17 0.48 0.02 0.02 0.00 0.05
and MLLW Portsmouth 0.14 0.41 0.01 0.01 0.00 0.04
DU oxide Paducah 5.49 15.67 0.57 0.53 0.04 1.63
(cylinders) Portsmouth 6.52 18.61 0.68 0.62 0.04 1.94
Unusable empty Paducah 0.48 1.36 0.05 0.05 0.00 0.14
and heel cylinders | Portsmouth 0.57 1.62 0.06 0.05 0.00 0.17
DU oxide in bulk | Paducah 2.30 6.56 0.24 0.22 0.01 0.68
bags Portsmouth 1.87 5.32 0.19 0.18 0.01 0.55
12,500 empty and | Paducah 2.59 7.39 0.27 0.25 0.02 0.77
heel cylinders Portsmouth 2.35 6.71 0.24 0.23 0.02 0.70
CaF, Paducah 3.64 10.37 0.38 0.35 0.02 1.08
Portsmouth 2.79 7.96 0.29 0.27 0.02 0.83
Maximum Total (DU Oxide in Cylinders) 10.9 10.9 31.08 1.14 1.04 0.06
Maximum Total (DU Oxide in Bulk Bags) 9.27 9.27 26.42 0.97 0.89 0.05

Key: CaF2 = calcium fluoride; CO = carbon monoxide; NO2 = nitrogen dioxide; PM1o and PM2.s = particulate matter with a
diameter of less than or equal to 10 microns and 2.5 microns, respectively; SO2 = sulfur dioxide; VOC = volatile organic
compounds.

Greenhouse Gases

Annual GHG emissions from train shipments of DU oxide and other wastes would be 186 tons
(169 metric tons) or 157 tons (142 metric tons) from Paducah and Portsmouth, respectively, and
would be minimal in terms of the national GHG emissions from railway transportation, which total
45.3 million tons (41.1 million metric tons) annually (EPA 2018). Total annual GHG emissions
from truck shipments would be 6,894 tons (6,254 metric tons) or 7,082 tons (6,425 metric tons)
from Paducah and Portsmouth, respectively, and would be minimal in terms of the national GHG
emissions from truck transportation, which total 467.4 million tons (424.0 million metric tons)
annually (EPA 2018).
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C.4.2 Transportation to the Nevada National Security Site

Train/Truck Option

Because there is no direct rail access to NNSS, shipment via train would travel to Barstow,
California, where it would be transported by truck approximately 200 miles (330 kilometers) from
Barstow to the NNSS facility. Emissions associated with train transportation of DU oxide and
other wastes from either site to Barstow, California, was estimated based on the number of rail

miles traveled and the emission factors for train locomotives.

It was estimated that locomotives

would travel approximately 2,000 miles (3,300 kilometers) per train shipment from Paducah to
Barstow, California, or approximately 2,400 miles (3,800 kilometers) from Portsmouth to
Barstow, California. Emissions were calculated using emission factors for tier 2 line haul
locomotives derived from the EPA’s Emission Factors for Locomotives (EPA 2009). Table C-10
presents annual emissions associated with truck shipments from Barstow to the NNSS facility.

Table C-10  Criteria Pollutant Emissions from Transportation of Wastes via Train to
Barstow, California, and Truck to NNSS

Mode of Criteria Pollutant Emissions (tons/year)

Material Transport Site CO NOx PMao PM2s SO« VOC
Ancillary Truck Paducah 0.02 0.05 0.00 0.00 0.00 0.00
LLW and Portsmouth 0.01 0.03 0.00 0.00 0.00 0.00
MLLW Train Paducah 0.09 0.34 0.01 0.01 0.01 0.02

Portsmouth 0.11 0.41 0.01 0.01 0.01 0.02

. Truck Paducah 0.69 1.96 0.07 0.07 0.00 0.20

DU oxide Portsmouth 0.69 1.96 0.07 0.07 0.00 0.20
in cylinders Train Paducah 211 8.17 0.30 0.29 0.15 0.45
Portsmouth 2.54 9.81 0.36 0.35 0.18 0.54

Unusable Truck Paducah 0.06 0.17 0.01 0.01 0.00 0.02
empty and Portsmouth 0.06 0.17 0.01 0.01 0.00 0.02
heel Train Paducah 0.35 1.36 0.05 0.05 0.02 0.08
cylinders Portsmouth 0.42 1.63 0.06 0.06 0.03 0.09
DU oxide | Truck Paducah 0.29 0.82 0.03 0.03 0.00 0.09
in bulk Portsmouth 0.20 0.56 0.02 0.02 0.00 0.06
bags Train Paducah 1.32 5.11 0.19 0.18 0.09 0.28
Portsmouth 1.06 4.09 0.15 0.14 0.07 0.23

12,500 Truck Paducah 0.32 0.92 0.03 0.03 0.00 0.10
empty and Portsmouth 0.25 0.71 0.03 0.02 0.00 0.07
heel Train Paducah 2.02 7.83 0.28 0.28 0.14 0.43
cylinders Portsmouth 1.80 6.95 0.25 0.24 0.13 0.38
Truck Paducah 0.45 1.30 0.05 0.04 0.00 0.14

CaF, Portsmouth 0.29 0.84 0.03 0.03 0.00 0.09
Train Paducah 2.11 8.17 0.30 0.29 0.15 0.45

Portsmouth 1.58 6.13 0.22 0.22 0.11 0.34

Maximum Total (DU Oxide in Cylinders) 6.39 23.48 6.39 23.48 0.86 0.83

Maximum Total (DU Oxide in Bulk Bags) 7.11 26.39 7.11 26.39 0.96 0.93

Key: CaF2 = calcium fluoride; CO = carbon monoxide; NO2 = nitrogen dioxide; PM1o and PM2s = particulate matter with a
diameter of less than or equal to 10 microns and 2.5 microns, respectively; SO2 = sulfur dioxide; VOC = volatile organic

compounds.
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Emissions of all criteria pollutants would be less than 27 tons (24 metric tons) annually for all
shipments from Paducah or Portsmouth. Emissions would be spread across a large area, so it is
not useful to compare to NEI baseline emissions for any particular AQCR. However, because the
emissions are so small in comparison to overall locomotive and vehicle transportation emissions,
the emissions are not likely to contribute to any significant impact on air quality.

Truck Option

Emissions associated with truck transportation of DU oxide and other wastes from either site to
NNSS was estimated (Table C-11). The analysis is based on approximately 2,000 miles (3,300
kilometers) per truck shipment from Paducah NNSS or approximately 2,400 miles (3,800
kilometers) per shipment from Portsmouth to NNSS via truck.

Under the truck option, emissions of all criteria pollutants would be less than 41 tons (37 metric
tons) annually for all shipments from Paducah or Portsmouth. These emissions would be spread
across a large area, so it is not useful to compare to NEI baseline emissions for any particular
AQCR. Although the EPA does separately track commercial versus other mobile sources of
criteria pollutants, the national on-road emissions associated with heavy-duty diesel vehicles and
heavy-duty gasoline vehicles from the 2014 NEI (EPA 2019) are provided for comparison in Table
C-6.

Table C-11  Criteria Pollutant Emissions Transportation via Truck to NNSS

Criteria Pollutant Emissions (tons/year)

Material Site CO NOx PMaio PM2.s SOx VOC
Ancillary LLW Paducah 0.17 0.48 0.02 0.02 0.00 0.05
and MLLW Portsmouth 0.14 0.41 0.01 0.01 0.00 0.04
DU oxide Paducah 6.88 19.61 0.72 0.66 0.04 2.04
(cylinders) Portsmouth 8.72 24.86 0.91 0.83 0.06 2.59
Unusable empty | Paducah 0.60 1.70 0.06 0.06 0.00 0.18
and heel Portsmouth 0.72 2.04 0.07 0.07 0.00 0.21
cylinders
DU oxide (bulk Paducah 2.88 8.20 0.30 0.28 0.02 0.85
bags) Portsmouth 2.36 6.72 0.25 0.23 0.02 0.70
12,500 empty Paducah 3.24 9.23 0.34 0.31 0.02 0.96
ﬁ;ﬂnhjfr's Portsmouth 2.97 8.47 0.31 0.28 002 | 0.88
CaF, Paducah 4.54 12.96 0.47 0.43 0.03 1.35

Portsmouth 3.52 10.05 0.37 0.34 0.02 1.05
Maximum Total (DU Oxide in Cylinders) 14.15 40.34 1.47 1.35 0.09 4.2
Maximum Total (DU Oxide in Bulk Bags) 11.55 32.91 1.2 1.11 0.07 3.42

Key: CaF2 = calcium fluoride; CO = carbon monoxide; NO2 = nitrogen dioxide; PM1o and PM2s = particulate matter with a
diameter of less than or equal to 10 microns and 2.5 microns, respectively; SO2 = sulfur dioxide; VOC = volatile organic
compounds.

Because the criteria pollutant emissions from transportation of wastes to NNSS are so small in
comparison to overall U.S. heavy-duty vehicle emissions, the emissions are not likely to contribute
to any significant impact on air quality.
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Greenhouse Gases

Total annual GHG emissions for shipments of DU oxide, LLW, MLLW, and unusable cylinders,
and CaF2 via train to Barstow, California, and truck from Barstow to NNSS, would be 2,039 tons
per year (1,850 metric tons per year). This amount would be minimal in terms of the national
annual GHG emissions from combined truck and train transportation, which total 512.7 million
tons (465.1 million metric tons) annually (EPA 2018). Total annual GHG emissions for shipments
of DU oxide, ancillary LLW and MLLW, unusable cylinders, and CaF: via truck to NNSS (17,564
tons [15,934 metric tons]) would be minimal in terms of the national GHG emissions from truck
transportation, which are 467.4 million tons (424.0 million metric tons) annually (EPA 2018).

C43 Transportation to Waste Control Specialists

Train Option

Emissions associated with train transportation of DU oxide and other wastes from either site to
WCS was estimated based on the number of rail miles traveled and the emission factors for train
locomotives. It was estimated that locomotives would travel approximately 1,000 miles (1,700
kilometers) per train shipment from Paducah to WCS or approximately 1,400 miles (2,300
kilometers) from Portsmouth to WCS. Emissions were calculated using emission factors for tier
2 line haul locomotives derived from the EPA’s Emission Factors for Locomotives (EPA 2009).

Emissions of all criteria pollutants would be less than 13 tons (12 metric tons) annually for all
wastes shipments from Paducah or Portsmouth (Table C-12). Emissions would be spread across
a large area, so it is not useful to compare to NEI baseline emissions for any particular AQCR.

Table C-12  Criteria Pollutant Emissions from Transportation of Wastes via Train to
Waste Control Specialists

Criteria Pollutant Emissions (tons/year)

Material Site CO NOx PMao PM2s SO« VOC
Ancillary LLW | Paducah 0.34 0.01 0.01 0.01 0.02 0.34
and MLLW Portsmouth 0.41 0.01 0.01 0.01 0.02 0.41
DU oxide in Paducah 4.09 0.15 0.14 0.07 0.23 4.09
cylinders Portsmouth 5.72 0.21 0.20 0.10 0.32 5.72
Unusable empty | Paducah 0.68 0.02 0.02 0.01 0.04 0.68
and heel Portsmouth 0.95 0.03 0.03 002 | 005 | 095
cylinders
DU oxide in bulk | Paducah 2.55 0.09 0.09 0.05 0.14 2.55
bags Portsmouth 2.38 0.09 0.08 0.04 0.13 2.38
12,500 empty Paducah 3.92 0.14 0.14 0.07 0.22 3.92
zgﬂ nh(;a:r's Portsmouth 4.05 0.15 0.14 0.07 022 | 405
CaF, Paducah 4.09 0.15 0.14 0.07 0.23 4.09

Portsmouth 3.58 0.13 0.13 0.07 0.20 3.58
Maximum Total (DU Oxide in Cylinders) 11.17 11.17 0.4 0.38 0.2 0.62
Maximum Total (DU Oxide in Bulk Bags) 12.05 12.05 0.43 0.41 0.22 0.66

Key: CaF2 = calcium fluoride; CO = carbon monoxide; NO2z = nitrogen dioxide; PM1o and PM2s = particulate matter with a
diameter of less than or equal to 10 microns and 2.5 microns, respectively; SO2 = sulfur dioxide; VOC = volatile organic
compounds.
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Both McCracken and Pike Counties are currently classified as being in attainment for all criteria
pollutants, so the General Conformity rule is not applicable. However, it is worth noting that none
of the criteria pollutant emissions would exceed the de minimis thresholds set by the rule. Because
the emissions are so small in comparison to overall vehicle emissions on both urban and rural
highways and roads, the emissions are not likely to contribute to any significant impact on air
quality.

Truck Option

Emissions associated with truck transportation of DU oxide and other wastes from either site to
WCS was estimated (Table C-13). The analysis is based on approximately 1,000 miles (1,700
kilometers) per truck shipment from Paducah to WCS or approximately 1,400 miles (2,300
kilometers) per truck shipment from Portsmouth to WCS.

Table C-13  Criteria Pollutant Emissions from Transportation via Truck to Waste
Control Specialists

Criteria Pollutant Emissions (tons/year)

Material Site Co NOx PMuo PMas SOx VOC
Ancillary LLW Paducah 0.08 0.24 0.01 0.01 0.00 0.02
and MLLW Portsmouth 0.08 0.24 0.01 0.01 0.00 0.02
DU oxide Paducah 3.43 9.79 0.36 0.33 0.02 1.02
(cylinders) Portsmouth 4381 13.71 0.50 0.46 0.03 1.43
Unusable empty | Paducah 0.30 0.85 0.03 0.03 0.00 0.09
i;ﬂnhgeer's Portsmouth 0.42 1.19 0.04 0.04 000 | 012
DU oxide (bulk Paducah 144 4.10 0.15 0.14 0.01 0.43
bags) Portsmouth 1.38 3.92 0.14 0.13 0.01 0.41
12,500 empty Paducah 1.62 4.62 0.17 0.15 0.01 0.48
i;ﬂnh;eerls Portsmouth 1.73 4.94 0.18 0.17 001 | 051
CaFs Paducah 2.27 6.48 0.24 0.22 0.01 0.68

Portsmouth 2.06 5.86 0.21 0.20 0.01 0.61
Maximum Total (DU Oxide in Cylinders) 7.58 7.58 21.62 0.79 0.73 0.04
Maximum Total (DU Oxide in Bulk Bags) 5.94 5.94 16.95 0.62 0.58 0.03

Key: CaF2 = calcium fluoride; CO = carbon monoxide; NO2 = nitrogen dioxide; PMz1o and PM2.s = particulate matter with a
diameter of less than or equal to 10 microns and 2.5 microns, respectively; SOz = sulfur dioxide; VOC = volatile organic
compounds.

Emissions of all criteria pollutants would be less than 22 tons (20 metric tons) annually for all
shipments from Paducah or Portsmouth. These emissions would be spread across a large area, so
it is not useful to compare to NEI baseline emissions for any particular AQCR. Although the EPA
does separately track commercial versus other mobile sources of criteria pollutants, the national
on-road emissions associated with heavy-duty diesel vehicles and heavy-duty gasoline vehicles
from the 2014 NEI (EPA 2019) are provided for comparison in Table C-6. Because the criteria
pollutant emissions from transportation of wastes to WCS are so small in comparison to overall
U.S. heavy-duty vehicle emissions, the emissions are not likely to contribute to any significant
impact on air quality.
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Greenhouse Gases

Total annual GHG emissions from train shipments for disposal of DU oxide, ancillary LLW and
MLLW, unusable cylinders, and CaF2 (232 tons [211 metric tons]) would be minimal in terms of
the national GHG emissions from railway transportation, which total 45.3 million tons (41.1
million metric tons) annually (EPA 2018). Total annual GHG emissions from truck shipments for
disposal of DU oxide, ancillary LLW and MLLW, unusable cylinders, and CaF2 (9,528 tons [8,643
metric tons]) would be minimal in terms of the national GHG emissions from truck transportation,
which total 467.4 million tons (424.0 million metric tons) annually (EPA 2018).

C.5 WATER RESOURCES

Impacts on water resources could occur from changes in water use, surface water discharge,
groundwater recharge, or impacts on surface water or groundwater quality as a result of
contamination by radioactive or hazardous materials associated with storage of DUFs containers,
conversion of DUFs to DU oxide, storage of DU oxide containers, and potential container breach.

Conversion and Storage: Under the Conversion and Storage scenario, storage of DUFs
containers, conversion of DUFs to DU oxide, and storage of DU oxide containers would occur
within the industrialized areas of either Paducah or Portsmouth in areas outside the 100-year
floodplain. There would be no significant construction, no change to groundwater recharge, and
no routine releases of DU or hazardous materials. The impacts of conversion of DUFs to DU oxide
were evaluated in the 2004 EISs (DOE 2004a, 2004b). The relevant information for water
resources impacts from the 2004 EISs is summarized in Section C.3, Site Infrastructure;
Section C.9, Waste Management; and this section.

As described in Section C.3, Tables C-2 and C-3, water usage for the Conversion and Storage
scenario would be a very small percentage of the existing daily water use at Paducah or
Portsmouth. All of the water needed at Paducah would be withdrawn from the Ohio River. The
water needed would be a very small percentage of the average flow in the Ohio River. Impacts of
this withdrawal would be negligible. Because all water used at Paducah would be obtained from
the Ohio River there would be no impacts on groundwater levels and flow (DOE 2004a).

All of the water needed at Portsmouth would be withdrawn from groundwater resources. As shown
in Section C.3, Tables C-2 and C-3, groundwater use would represent a very small percent of
current water use. Impacts from this rate of groundwater use would be very small (DOE 2004b).
Because all of the water used at Portsmouth would be obtained from groundwater wells, there
would be no impacts on surface water levels and flow (DOE 2004b).

As described in Section C.9, Table C-29, wastewater generation for the Conversion and Storage
scenario would be small percentages of the existing daily wastewater generation at Paducah or
Portsmouth. This water would not contain any radionuclides and would be treated and released in
accordance with National Pollutant Discharge Elimination System (NPDES) or state equivalent
permits. At Paducah, the small quantities of wastewater released to the receiving water (Bayou
Creek) after treatment would not have a measurable impact (DOE 2004a). At Portsmouth, the
small quantities of wastewater released after treatment would produce negligible impacts on Little
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Beaver Creek, Big River Creek, and the Scioto River (DOE 2004b). Because there would be no
direct discharges to groundwater, there would be no impacts on groundwater quality (DOE 2004a).

Potential impacts on surface and groundwater quality as a result of a release associated with a
potential container breach was evaluated in the 2004 EISs. For both sites, the impacts on surface
water and groundwater quality from hypothetical releases of uranium would result in uranium
concentrations below radiological benchmark levels (i.e., Safe Drinking Water Act maximum
contaminant levels) (DOE 2004a, 2004b).

Conversion and Disposal: The impacts of storage of DUFs containers, conversion of DUFs to
DU oxide, and storage of DU oxide containers at Paducah or Portsmouth until shipped to a disposal
site would be similar to those described under the Conversion and Storage scenario. The impacts
of storage would be less for the Conversion and Disposal scenario because the DU oxide containers
would be shipped to a disposal facility or facilities and not be stored indefinitely.

Under the Conversion and Disposal scenario, truck and railcar loading activities would occur
within the industrialized areas of Paducah or Portsmouth, would not occur in the 100-year
floodplain, and there would be no routine releases of DU or hazardous materials. Therefore, any
impacts on water resources are expected to be minor.

C.6 BIOTIC RESOURCES

Impacts on biotic resources could occur from removal or degradation of vegetation, wildlife
habitats, wetlands, and federally and state-listed species; facility operations; or contamination by
radioactive or hazardous materials via air or water borne pathways.

Conversion and Storage: A portion of the emissions released from the process stack of the
conversion facility could become deposited on the surrounding soils. Uptake of uranium-
containing compounds can cause adverse effects to vegetation. Deposition of uranium compounds
on soils, resulting from atmospheric emissions, would result in soil uranium concentrations
considerably below the lowest concentration known to produce toxic effects in plants. Because
there would not be a release of process effluent from the facility to surface waters, impacts on
vegetation along nearby streams would not occur. Therefore, DOE concluded that the toxic effects
on vegetation from uranium uptake from conversion of the quantities of DUFs addressed in the
2004 EISs would be expected to be negligible (DOE 20044a, 2004b). This appendix addresses the
conversion and disposition of an additional amount of commercial DUFs that would be added to
the DOE inventory of DUFs. The additional inventory’s cumulative toxic effects on vegetation
from uranium uptake would be expected to be below concentrations known to produce toxic
effects.

During operations, ecological resources in the vicinity of the conversion facility would be exposed
to atmospheric emissions from the boiler stack, cooling towers, and process stack; however,
emission levels are expected to be extremely low. The highest average air concentration of
uranium compounds would result in a radiation exposure to the general public (nearly 100 percent
due to inhalation) of 3.9x10° mrem/yr at Paducah and 2.07x10° mrem/yr at Portsmouth.
Noninvolved worker doses at both sites are similar to the doses to the general public. The
noninvolved worker MEI dose from conversion operations was less than 1x10° millirem per year
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at Paducah (DOE 2004a) and less than 5.5x107° millirem per year at Portsmouth (DOE 2004b).
DOE guidelines limit an absorbed dose to terrestrial plants and aquatic animals to less than 1 rad/d,
and to terrestrial animals to less than 0.1 rad/d (DOE 2002). Therefore, impacts on vegetation and
wildlife from radiation are expected to be negligible. Toxic effect levels of chronic inhalation of
uranium are many orders of magnitude greater than expected emissions from the conversion
facility. Therefore, toxic effects on wildlife as a result of inhalation of uranium compounds are
also expected to be negligible. The maximum annual average air concentration of HF due to
operation of a conversion facility would be 0.01 pg/m?® at Paducah and 0.0028 pg/m® at
Portsmouth. Toxic effect levels of chronic inhalation of HF are many orders of magnitude greater
than expected concentrations. Therefore, toxic effects to wildlife from HF emissions would be
expected to be negligible (DOE 2004a, 2004b).

Noise generated by the operation of a conversion facility and disturbance from human presence
would likely result in a minor disturbance to wildlife in the vicinity (DOE 2004a, 2004b).
Movement of trains along the new rail line southwest of the conversion facility at the Paducah
facility might potentially cause the adjacent mature deciduous forest habitat to be unsuitable for
some species (DOE 2004a).

Liquid process effluents would not be discharged to surface waters during the operation of the
conversion facility. In addition, surface water level changes would be negligible. Therefore,
except for potential local indirect impacts near the facility, impacts on wetlands due to changes in
groundwater or surface water levels or flow patterns would be expected to be negligible. As a
result, adverse effects on wetlands or aquatic communities from effluent discharges or water use
are not expected (DOE 2004a, 2004b).

Storm water runoff from conversion facility parking areas and other paved surfaces might carry
contaminants commonly found on these surfaces to local streams. Biota in receiving streams might
be affected by these contaminants, resulting in reduced species diversity or changes in community
composition. Storm water discharges from the conversion facility are regulated under the existing
NPDES or state permits for industrial facility storm water discharge. The streams near the
conversion facility and cylinder storage yards currently receive runoff and associated contaminants
from various roadways and storage yards, and their biotic communities are likely indicative of
developed areas (DOE 20044, 2004b).

Direct impacts on federally or state-listed species during operation of a conversion facility are not
expected. The wooded areas near the industrialized areas of Paducah and Portsmouth have not
been identified as summer roosting habitat for the Indiana bat (federally and state-listed as
endangered). Disturbances from increased noise, lighting, and human presence due to facility
operation, and the movement of trucks and trains might decrease the quality of the adjacent forest
habitat for use by Indiana bats. However, Indiana bats that might currently be using habitat near
Paducah and Portsmouth would already be exposed to noise and other effects of human disturbance
due to operation of the site, including vehicle traffic. Consequently, disturbance effects related to
conversion facility operation would be expected to be minor (DOE 2004a, 2004b).

In addition, noise from train movement along the rail lines entering and exiting Paducah or
Portsmouth may result in a disturbance to Indiana bats that may use this habitat. Indiana bats have
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been observed to tolerate increased noise levels. Consequently, disturbances from rail traffic are
not expected to result in loss of suitability of these habitat areas (DOE 2004a).

Under the Conversion and Storage scenario, container storage and maintenance activities would
occur within the industrialized areas of Paducah or Portsmouth, would not disturb wetlands,
sensitive habitat, or threatened, endangered, or sensitive species, and there would be no significant
construction and no routine releases of DU or other hazardous materials. Therefore, potential
impacts on biotic resources are expected to be minor.

Potential impacts on biotic resources as a result of an accidental release associated with a potential
container breach were evaluated in the 2004 EISs. For either site, groundwater uranium
concentrations could exceed the ecological screening value for surface water. However,
contaminants in groundwater discharging to a surface water body, such as a local stream, would
be quickly diluted to negligible concentrations (DOE 2004a, 2004b).

Conversion and Disposal: The impacts of storage of DUFs containers, conversion of DUFs to
DU oxide, and storage of DU oxide containers at Paducah or Portsmouth until shipped to a disposal
site would be similar to those described under the Conversion and Storage scenario. The impacts
of storage would be less for the Conversion and Disposal scenario because the DU oxide containers
would be shipped to a disposal facility or facilities and not be stored indefinitely.

Under the Conversion and Disposal scenario, truck and railcar loading activities would occur
within the industrialized areas of Paducah or Portsmouth and there would be no routine releases
of DU or hazardous materials. Truck- and railcar-loading activities would not disturb wetlands,
sensitive habitat, or threatened, endangered, or sensitive species, and there would be no significant
construction and no routine releases of DU or other hazardous materials. Therefore, any impacts
on biotic resources are expected to be minor.

C.7 PUBLIC AND OCCUPATIONAL SAFETY AND HEALTH

This section presents radiological impacts on workers and the public from normal operations and
postulated accidents at Paducah or Portsmouth, as well as impacts from potential chemical
exposures and accidents and intentional destructive acts. Chapter 4, Section 4.1.1.6, of this DU
Oxide SEIS, provides additional background information on the definition of terms, safety
requirements, and analysis of health risks from chemical and radiological exposure.

C.71 Normal Operations

This section provides public and occupational health and safety impacts for the commercial DUFs
Conversion and Storage Scenario and Conversion and Disposal Scenario. The activities addressed
for both scenarios are the conversion process, cylinder yard operations associated with the
conversion process, and long term storage of DU oxide cylinders. Radiological and chemical
impacts are assessed for normal operations.

C.7.1.1 Conversion and Storage Scenario

Impacts on public and worker health at Paducah or Portsmouth under the Conversion and Storage
Scenario considered impacts from conversion facility operation as well as cylinder yard activities
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during conversion (cylinder movements between the conversion facility and the cylinder storage
yard) and during cylinder storage. Conversion of the commercial DUFs would require 8 years of
conversion operations at Paducah or 11 years at Portsmouth. Under the Conversion and Storage
Scenario cylinders of DU oxide are assumed to be stored for 100 years at either Paducah or
Portsmouth.™

Public Safety and Health

The 2004 EISs (DOE 20044a, 2004b) estimated the public health impacts from the conversion of
DUFs to DU oxide and from the storage of DUFs at Paducah and Portsmouth. After conversion,
any exposure to stored uranium would be from DU oxide. The chemical form of the released
uranium does not appreciably impact the radiological characteristics of the material. Therefore,
the dose estimates from the 2004 EISs for DUFs were used in this DU Oxide SEIS to estimate the
effects of exposure to DU oxide. In addition, information from both sites’ annual site
environmental reports (DOE 2017b, 2017c) were used to augment the analysis of public health
and safety.

Conversion of Commercial DUF;

The 2004 EISs (DOE 20044a, 2004b) estimated the public health impacts from the conversion of
DUFs to DU oxide at Paducah and Portsmouth. Potential impacts were assessed for both
conversion operations and the cylinder yard operations associated with conversion (e.g., cylinder
movement). However, only the conversion operations had the potential for impacts on the public.
Annual impacts were provided for an off-site maximally exposed individual (MEI) and for the
total population. Both of these EISs used census data from the 2000 U.S. Census. Populations
have not changed significantly in the areas around the two sites; the population around Paducah
has increased by about 14,000 persons or 3 percent (from 520,000 to 534,000 in 2016 [DOE
2017b]) and that around Portsmouth has increased by about 7,000 persons or 1 percent (from
670,000 to 677,000 in 2015 [DOE 2017c]). These small population changes would have an
insignificant impact on the results of the analysis and are not considered further in this analysis.

The 2004 Paducah EIS calculated an MEI dose of less than 3.9x10° millirem per year and a
population dose of 4.7x10° person-rem per year of conversion operations (DOE 2004a). That
analysis used the same throughput (20,000 tons [18,000 metric tons]) that is being assumed for the
conversion of the commercial DUFs. For the eight-year conversion period for the commercial
DUFes, the total dose for the MEI (assuming the same person is the MEI for each year of operations)
would be less than 3.1x10 millirem and the total population dose would be 3.8x10* person-rem.
The MEI cancer risk would be essentially zero (2x1072°) and no additional latent cancer fatalities”
(LCFs) would be expected within the general population (2x107).

The 2004 Portsmouth EIS calculated an MEI dose of less than 2.1x10° millirem per year and a
population dose of 6.2x10°° person-rem per year of conversion operations (DOE 2004b). That
analysis used the same throughput (15,000 tons [13,500 metric tons]) that is being assumed for the

4 The impacts presented for Paducah assume that all 150,000 tons of commercial DUFs are converted and stored at
Paducah. The impacts presented for Portsmouth make a similar assumption.

5 This DU Oxide SEIS uses a risk factor of 0.0006 LCF per person-rem, consistent with current DOE guidance
(DOE 2003a).
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conversion of the commercial DUFs (PPPO 2018). For the 11-year conversion period for the
commercial DUFs, the total dose for the MEI (assuming the same person is the MEI for each year
of operations) would be less than 2.3x10** millirem and the total population dose would be 6.8x10
person-rem. The MEI cancer risk would be essentially zero (1x107% and no additional LCFs
would be expected within the general population (4x107).

Conversion to DU oxide would result in very low levels of exposure to hazardous chemicals. No
adverse health effects to the general public are expected during normal operations. Human health
impacts resulting from exposure to hazardous chemicals during normal operations of the
conversion facilities are estimated as a hazard index of 1.4x10*and 4.1x10° for the general public
MEIs at Paducah or Portsmouth, respectively (DOE 2004a, 2004b). These hazard indices for the
conversion process are significantly lower than the hazard index of 1, which is the level at which
adverse health effects might be expected to occur in some exposed individuals.

Storage of Cylinders Containing Commercial Depleted Uranium

The 2004 EISs (DOE 20044, 2004b) estimated the public health impacts from the storage of DUFs
at Paducah and Portsmouth. After conversion, any exposure to stored uranium would be from DU
oxide. The chemical form of the uranium does not appreciably impact the radiological
characteristics of the material. Therefore, the dose estimates from the 2004 EISs for DUFs were
used in this DU Oxide SEIS to estimate the effects of exposure to DU oxide.

The 2004 Paducah EIS (DOE 2004a) estimated that if all DU assumed to be released in cylinder
breaches each year were released to the atmosphere (a very conservative assumption), the dose to
the general public would be 0.008 person-rem per year. This dose is based on the storage of 36,191
cylinders and a breach rate associated with the uncontrolled corrosion breach rate.”® The number
of expected breaches for the 12,500 cylinders containing commercial DU would be 35 percent of
the number used in the 2004 Paducah EIS for the storage of 36,191 cylinders. Scaling from the
2004 Paducah EIS results in an estimated dose of 0.003 person-rem per year.

For the 100 years of DU storage assumed for the Conversion and Storage Scenario, this population
dose rate would correspond to a total population dose of 0.28 person-rem. This population dose
would result in an estimated 0 (2x10#) LCF, indicating that there is a very small likelihood, about
1in 6,000, of any additional cancer fatalities in the general population associated with DU oxide
storage at Paducah. For comparison, the average natural background radiation level in the United
States is 310 millirem per year; this means that during the 100 years of DU oxide storage, the
population within 50 miles of Paducah would receive a background dose of 16 million person-rem
based on a population of 534,000 (DOE 2017b). The population dose associated with natural
background radiation could result in an estimated 9,600 LCFs.

The 2004 Portsmouth EIS (DOE 2004b) estimated that if all the DU assumed to be released in
cylinder breaches each year were released to the atmosphere (a very conservative assumption), the
dose to the general public would be 0.002 person-rem per year. This dose is based on the storage
of 16,109 cylinders and the uncontrolled corrosion breach rate. The number of expected breaches
for the 12,500 cylinders containing commercial DU would be 77 percent of the number used in

6 The uncontrolled corrosion breach rate was used to maintain consistency between the 2004 EISs and the
alternatives analysis in this DU Oxide SEIS.
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the 2004 Portsmouth EIS for the storage of 16,109 cylinders. Scaling from the 2004 Portsmouth
EIS results in an estimated dose of 0.002 person-rem per year. For the 100 years of DU oxide
storage assumed for the Conversion and Storage Scenario, this population dose rate would
correspond to a total population dose of 0.16 person-rem. This population dose would result in an
estimated zero (9x107°) LCF, indicating that there is a very small likelihood, about 1 in 10,000 of
any additional cancer fatalities in the general population associated with DU oxide storage at
Portsmouth. For comparison, over the same period, the 677,000 people (DOE 2017c) living within
50 miles of Portsmouth would receive a background dose of 21 million person-rem. The
population dose associated with natural background radiation could result in an estimated 12,600
LCFs.

The 2004 EISs calculated impacts on an MEI in the general population. At Paducah this MEI dose
is approximately 0.1 millirem per year from airborne releases of uranium and less than 0.5 millirem
per year from the ingestion of contaminated water (DOE 2004a); at Portsmouth it is less than 0.1
millirem per year from airborne releases of uranium and less than 0.4 millirem per year from the
ingestion of contaminated water (DOE 2004b). In addition, the Annual Site Environmental
Reports for both sites identify an MEI dose that results from direct radiation exposure to an
individual that passes the site in close proximity to the cylinder storage yards. Since the
commercial cylinders are to be stored within or directly adjacent to the existing cylinder storage
yards, the addition of these cylinders should not significantly impact this direct radiation dose at
either site. Therefore, the only incremental impact of storage of the commercial cylinders would
be from the anticipated cylinder breaches. Scaling the MEI dose resulting from potential cylinder
breaches to reflect the incremental number of cylinders from commercial DUFs at each site results
in MEI doses of less than 0.2 millirem per year at Paducah (scaling factor of 0.35) and less than
0.4 millirem per year at Portsmouth (scaling factor of 0.77).

At Paducah, this dose to the MEI results in an incremental increase in the risk of a fatal cancer for
this individual of 1x107, less than a 1 in 8 million chance. Although it is extremely unlikely that
the same individual would be the MEI every year over the 100 years of DU oxide storage, the
likelihood of the individual receiving this MEI dose during that period and contracting a fatal
cancer is less than 1 in 80,000.

At Portsmouth, this dose to the MEI results in an incremental increase in the risk of a fatal cancer
for this individual of 2x107, less than a 1 in 4 million chance. Although it is unlikely that the same
individual would be the MEI every year over the 100 years of DU oxide storage, the likelihood of
the individual receiving this MEI dose during that period and contracting a fatal cancer is
approximately 1 in 40,000.

The 2004 EISs (DOE 2004a, 2004b) also provide an estimate of the nonradiological impacts of
uranium releases on the public. Both of the 2004 EISs estimated that the hazard index (HI)
associated with airborne releases of uranium would be less than 0.1 and that for releases into the
waters around the sites the hazard index would be less than 0.05. Therefore, no adverse impacts
are expected from chemical exposure.
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Summary

Table C-14 provides a summary of the combined public radiological health impacts for the
Conversion and Storage Scenario. Both MEI and total population impacts are dominated by
cylinder storage impacts. All individual doses are well below regulatory limits for radiation
exposure to a member of the public established by both the EPA and DOE. The EPA has set a
radiation dose limit to a member of the general public of 10 millirem per year from airborne
sources (40 CFR Part 61). DOE has established a limit on the dose to a member of the public of
100 millirem per year from all sources combined (DOE Order 458.1). Impacts from all operations
are not expected to result in any health effects (i.e., LCFs), and the risks to individuals and the
population are both less than 1 in 500,000 for each year of operation.

Table C-14  Conversion and Storage Scenario - Public Health Radiological Impacts

MEI
Annual Duration of Activity
Dose Health Risk Dose Health Risk
Site Scenario (millirem/yr) (LCF) (rem) (LCF)
Conversion 3.9x10° (a) 3.1x107 2x1010
Paducah Cylinder storage 0.2 1x107 0.02 1x10°%
Total 0.2 1x107 0.02 1x10°
Conversion 2.1x10° (@) 2.3x107 1x1010
Portsmouth | Cylinder storage 0.4 2x107 0.04 2x10°
Total 0.4 2x107 0.04 2x10°%
Population
Annual Duration of Activity
Dose Health Risk Dose Health Risk
Site Scenario (person-rem/yr) (LCF) (Person-rem) (LCF)
Conversion 4.7x10° 3x108 3.8x10* 2x107
Paducah Cylinder storage 3x10°® 2x106 0.28 2x10*
Total 3x10°° 2x10° 0.28 2x10*
Conversion 6.2x10° 4x108 6.8x10* 4x107
Portsmouth | Cylinder storage 2x10°3 9x107 0.16 9x10°
Total 2x10°° 9x107 0.16 9x10°%

Key: LCF = latent cancer fatality; yr = year.
& Health risks are effectively zero.

Occupational Safety and Health

During normal operation of the conversion facility, conversion workers (involved workers) would
be exposed to external radiation from the handling of DU. Impacts on the remainder of the site
workers (noninvolved workers) would result from trace amounts of uranium compounds released
to the environment. Cylinder storage yard workers would be exposed to low levels of gamma and
neutron radiation while working in the yards performing activities that include routine inspections,
ultrasonic inspections, radiological monitoring and valve maintenance, and container repair and
relocations. The numbers of noninvolved workers assumed in this analysis is the same as the
numbers used in the analyses presented in Chapter 4, Sections 4.2.1.6 and 4.2.2.6, of this DU Oxide
SEIS. However the number of involved workers for cylinder storage has been scaled by the
number of cylinders in this analysis compared to that in the Chapter 4 analyses. At Paducah the
analysis in Chapter 4 used 16 cylinder yard workers for the 46,150 cylinders being stored for those
alternatives; for Portsmouth 12 cylinder yard workers for 22,850 cylinders was used (PPPO 2018).
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The storage of commercial cylinders involves 12,500 cylinders. By scaling the workforce, the
equivalent of 4 cylinder yard workers would be required to manage the commercial cylinders at
Paducah or 6 cylinder yard workers at Portsmouth.

Conversion of Commercial DUFs

The 2004 EISs (DOE 2004a, 2004b) estimated the worker health impacts for both involved and
noninvolved workers, from the conversion of DUFs to DU oxide at Paducah and Portsmouth.
Potential impacts were assessed for both conversion operations and the cylinder yard operations
associated with conversion (e.g., cylinder movement). Annual impacts were provided for an
average worker, the total worker population, a maximally exposed noninvolved worker, and for
the total noninvolved worker population. This analysis for the conversion of commercial DUFs
assumes the same annual throughput (20,000 tons [18,000 metric tons] at Paducah and 15,000 tons
[13,500 metric tons at Portsmouth) and the same number of involved workers (142 at Paducah and
135 at Portsmouth) as the analyses in the 2004 EISs (DOE 2004a, 2004b). However the
noninvolved worker numbers have changed at both sites; Paducah now has 1,200 workers (down
from 1,900) and Portsmouth has 2,612 workers (up from 1,800) (DOE 20044, 2004b; PPPO 2018).

The 2004 Paducah EIS calculated a conversion worker average dose of 75 millirem per year and
a conversion worker population dose of 10.7 person-rem per year of conversion operations. (DOE
2004a). For the eight-year conversion period for the commercial DUFs, the total dose for the
average conversion worker would be 0.60 rem and the total worker population dose would be 86
person-rem. The average conversion worker cancer risk would 4x10* and no additional LCFs
(0.05) would be expected within the conversion worker population. Annual doses for workers
involved in cylinder yard operations were 690 millirem per year to the average cylinder yard
worker and 5.5 person-rem to the total cylinder yard workforce. For the eight-year conversion
period for the commercial DUFs, the total dose for the average cylinder yard worker would be 5.5
rem and the total worker population dose would be 44 person-rem. The average cylinder yard
worker cancer risk would be 3x10° and no additional LCFs (0.03) would be expected within the
conversion worker population. Combined, the total workforce cumulative dose would be
130 person-rem resulting in no additional LCFs (0.08).

The 2004 Paducah EIS (2004a) also calculated the dose to the noninvolved workforce. The
noninvolved worker MEI dose from conversion operations (there was no contribution from
cylinder yard operations) was less than 1x107° millirem per year. With the smaller workforce at
Paducah now, compared to the workforce used in the 2004 EIS, the noninvolved worker population
dose (1.9x107° per the 2004 EIS) would be 1.2x107° person-rem per year. These two dose estimates
result in essentially zero health risk to the noninvolved MEI worker and zero LCFs among the
noninvolved worker population.

The 2004 Portsmouth EIS calculated a conversion worker average dose of 75 millirem per year
and a conversion worker population dose of 10.1 person-rem per year of conversion operations
(DOE 2004b). For the 11-year conversion period for the commercial DUFs, the total dose for the
average conversion worker would be 0.83 rem and the total worker population dose would be 110
person-rem. The average conversion worker cancer risk would 5x10* and no additional LCFs
(0.07) would be expected within the conversion worker population. Annual doses for workers
involved in cylinder yard operations were 600 millirem per year to the average cylinder yard
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worker and 3.0 person-rem per year to the total cylinder yard workforce. For the 11-year
conversion period for the commercial DUFs, the total dose for the average cylinder yard worker
would be 6.6 rem and the total worker population dose would be 33 person-rem. The average
cylinder yard worker cancer risk would 4x102 and no additional LCFs (0.02) would be expected
within the conversion worker population. Combined the total workforce cumulative dose would
be 130 person-rem resulting in no additional LCFs (0.09).

The 2004 Portsmouth EIS (2004b) also calculated the dose to the noninvolved workforce. The
noninvolved worker MEI dose from conversion operations (there was no contribution from
cylinder yard operations) was less than 5.5x10° millirem per year. With the larger workforce at
Portsmouth now, compared to the workforce used in the 2004 EIS, the noninvolved worker
population dose (< 9.9x10° person-rem per year per the 2004 EIS) would be <1.4x107 person-
rem per year. These two dose estimates result in essentially zero health risk to the noninvolved
MEI worker and zero LCFs among the noninvolved worker population.

Conversion to DU oxide would result in very low levels of exposure to hazardous chemicals.
Impacts on involved workers from exposure to chemicals during normal operations are not
expected. The workplace would be monitored to ensure that airborne chemical concentrations
were within applicable health standards that are protective of human health and safety. If planned
work activities were likely to expose involved workers to chemicals, workers would be provided
with appropriate protective equipment, as necessary. (DOE 2004a, 2004b)

No adverse health effects to noninvolved workers are expected during normal operations. Human
health impacts resulting from exposure to hazardous chemicals during normal operations of the
conversion facilities are estimated as a hazard index of 1.3x10° and 3.8x10° for the noninvolved
worker at Paducah or Portsmouth, respectively (DOE 2004a, 2004b). The hazard indices for the
conversion process would be significantly lower than the hazard index of 1, which is the level at
which adverse health effects might be expected to occur in some exposed individuals.

Storage of Cylinders Containing Commercial Depleted Uranium

At Paducah the equivalent of 4 workers would be involved in cylinder storage yard activities
associated with storage of 12,500 cylinders containing commercial DUFs for the remainder of the
duration of storage after the 8 years of conversion operation (an additional 92 years of cylinder
storage at Paducah). At Portsmouth, the equivalent of 6 workers would be required for the 89 year
duration (the 100-year duration of the project minus the 11 years of conversion operation) of DU
oxide storage (PPPO 2018).

The average annual doses to Paducah and Portsmouth cylinder yard workers are provided in the
DOE’s 2014 and 2016 Occupational Radiation Exposure Reports (DOE 2015, 2017d). In 2014
the average dose was 74 millirem at Paducah and in 2016 the average dose was 63 millirem at
Portsmouth. These reported exposures are well below the worker exposure limit of 5,000 millirem
per year as required by 10 CFR 835, “Occupational Radiation Protection.” These workers
performed duties similar to what would be expected of the workers during the implementation of
this scenario. Therefore, it is estimated that, at Paducah, the total worker dose for the 4 cylinder
yard workers would be approximately 0.30 person-rem per year, and would total 27 person-rem
for the 92 years of DU oxide storage after conversion assumed for the Conversion and Storage
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Scenario. No LCFs (0.02) are expected from this exposure. Similarly, it is estimated that the total
worker dose for the 6 Portsmouth cylinder yard workers would be approximately 0.38 person-rem
per year and 34 person-rem for the 89 years of DU oxide storage after conversion associated with
the Conversion and Storage Scenario. No LCFs (0.02) are expected to result from this exposure.

The 2004 EISs (DOE 2004a, 2004b) calculated a maximum noninvolved worker dose of
0.15 millirem per year from storage of DUFs. The noninvolved worker dose was calculated at
100 meters (328 feet) from the storage yards for airborne releases. The dose was estimated based
on the uranium in the cylinders in the conversion facility and cylinder storage yards and those
moved to and from the conversion facility. Since the amount of uranium that will be stored as an
oxide would be similar to that previously being stored as DUFs, the dose to the noninvolved worker
would be similar for the storage and handling of DU oxide.

The 2004 EISs (DOE 20044, 2004b) also calculated a total worker dose for noninvolved workers.
The total noninvolved worker dose at the facilities were estimated to be 0.003 person-rem per year
at Paducah and 0.001 person-rem per year at Portsmouth for workforces that vary from those
predicted for each site during the storage of DU oxide. However the differences in the number of
workers do not significantly affect the workforce doses for the total noninvolved worker dose. No
LCFs (less than 0.0002 at Paducah and 0.00006 at Portsmouth) would be expected at either site
for the 100 years of DU oxide storage assumed for the Conversion and Storage Scenario.

For worker protection from the toxic effects of uranium, DOE uses the OSHA permissible
exposure levels for workplace exposure to uranium of 0.25 milligram per cubic meter for insoluble
and 0.05 milligram per cubic meter for soluble uranium (29 CFR 1910.1000, Table Z-1). Under
the requirements of DOE’s worker protection program, site worker exposures to airborne uranium
are maintained below these levels. Adherence to these limits would result in no adverse health
effects to workers at either site from the toxic effects of uranium exposure.

Industrial accidents also pose a risk to site workers. All on-site work would be performed in
accordance with good management practices and in accordance with applicable OSHA
requirements and DOE Orders and regulations. In particular, worker safety practices would be
governed by worker safety requirements in 10 CFR 851, Worker Safety and Health Program. DOE
Order 450.2 Integrated Safety Management integrates safety into management and work practices
at all levels ensuring protection of workers, the public, and the environment.

The estimated number of accidental worker injuries and fatalities were based on the number of
workers in the cylinder storage yard (4 at Paducah or 6 at Portsmouth) and national worker injury
and fatality rates. During the 100 years of the Conversion and Storage Scenario there would be no
anticipated fatalities at either site based on an average worker fatality rate of 3.4 fatalities per
100,000 worker years (BLS 2014). Accidents resulting in lost worker days occur at a rate of 3.0
per 100 worker years (the national average across all industries in 2016 (BLS 2016). This rate
results in an estimated 0.12 cylinder yard worker injury per year during conversion and 0.12
cylinder yard worker injury per year once conversion operations cease at Paducah and
0.18 cylinder yard worker injury per year at Portsmouth. During the 100 years of the Conversion
and Storage Scenario, this could result in 12 worker injuries at Paducah and 18 worker injuries at
Portsmouth.
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Summary

Table C-15 provides a summary of the combined worker radiological health impacts for the
Conversion and Storage Scenario. Due to the 100-year length of the cylinder storage activity, no
single worker would receive the average dose for the full duration of cylinder storage. However,
a cumulative average worker dose has been calculated assuming the same worker received the
average dose from working in the cylinder yard for 50 years.

Table C-15 Conversion and Storage Scenario - Worker Health Radiological Impacts

Involved Worker
Average Worker Worker Population
Annual Duration of Activity? Annual Duration of Activity
Dose Dose Health Risk Dose Dose Health Risk
Site (mrem/yr) (rem) (LCF) (person-rem/yr) | (person-rem) (LCF)
Paducah
Conversion 75 0.60 4x10* 10.7 86 0.05
Cylinder operations 690 5.5 3x10°3 5.5 44 0.03
Cylinder storage 74 3.7 2x10°3 0.89 27 0.02
Total® 690 5.5 3x10°8 17 160 0.10
Portsmouth
Conversion 75 0.83 5x10* 10.1 110 0.07
Cylinder operations 600 6.6 4x103 3.0 33 0.02
Cylinder storage 63 3.2 2x10°3 0.38 34 0.02
Total® 600 6.6 4x10° 13 180 0.11
Noninvolved Worker
MEI Worker Worker Population
Annual Duration of Activity Annual Duration of Activity
Dose Dose Health Risk Dose Dose Health Risk
Site (mrem/yr) (rem) (LCF) (person-rem/yr) | (person-rem) (LCF)
Paducah
Conversion 1.0x10° 1x107 (c) 1.2x10° 9.6x10° (c)
Cylinder storage 0.15 8x10°3 5x10® 3x10°3 0.3 2x10*
Total® 0.15 8x10°° 5x10® 3x10°° 0.3 2x10*
Portsmouth
Conversion 5.5x10° 6x107 (c) 1.4x10° 1.5x10* (c)
Cylinder storage 0.15 8x10°® 5x10® 1x10°3 0.1 6x10°
Total® 0.15 8x10°° 5x10® 1x10° 0.1 6x10°

Key: LCF = latent cancer fatality; MEI = maximally exposed individual; mrem = millirem; yr = year.

@ For the average worker, the exposure time is assumed to be 50 years for cylinder storage, not the full duration of cylinder
storage.

®  Numbers may not sum due to rounding.

¢ Health risks are effectively zero.

Involved worker impacts result primarily from the conversion operations, despite the longer period
of time associated with cylinder storage. Cylinder operations (cylinder movement) associated with
conversion operations result in annual MEI doses nearly an order of magnitude higher than those
associated with conversion or cylinder storage. In all cases, the average worker doses are well
below the worker exposure limit of 5,000 millirem per year as required by 10 CFR Part 835,
“Occupational Radiation Protection.” No LCFs would be expected within the worker populations
from any of the activities.
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Noninvolved worker annual and total impacts, both to the MEI and total worker population, are
orders of magnitude lower than the impacts on the involved workers. No health effects (LCFs)
are expected within the noninvolved worker population.

C.7.1.2 Conversion and Disposal Scenario

Impacts on public and worker health at Paducah or Portsmouth under all three Conversion and
Disposal Scenarios would be similar to the impacts described in Section C.7.1 for the Conversion
and Storage Scenario. The major difference would be that under the Conversion and Disposal
Scenario, cylinders would be stored at Paducah for up to 62 years (53 years of storage and 9 years
to ship to a disposal facility) and at Portsmouth for up to 52 years (43 years of storage and 9 years
to ship to a disposal facility) rather than the 100 years under the Conversion and Storage Scenario.

Public Safety and Health

The 2004 EISs (DOE 20044a, 2004b) estimated the public health impacts from the conversion of
DUFs to DU oxide and from the storage of DUFs at Paducah and Portsmouth. After conversion,
any exposure to stored uranium would be from DU oxide. The chemical form of the released
uranium does not appreciably impact the radiological characteristics of the material. Therefore,
the dose estimates from the 2004 EISs for DUFs were used in this DU Oxide SEIS to estimate the
effects of exposure to DU oxide. In addition, information from both sites’ annual site
environmental reports (DOE 2017b, 2017c) were used to augment the analysis of public health
and safety.

Conversion of Commercial DUFs

Impacts from the conversion of the commercial DUFs would be the same under any of the
Conversion and Disposal Scenarios as they would be under the Conversion and Storage Scenario.

Storage of Cylinders Containing Commercial Depleted Uranium

The 2004 Paducah EIS (DOE 2004a) estimated that if all DU assumed to be released in cylinder
breaches each year were released to the atmosphere (a very conservative assumption), the dose to
the general public would be 0.008 person-rem per year. These impacts were scaled using the same
ratios as used for the Conversion and Storage Scenario. This results in an estimated dose of 0.003
person-rem per year at Paducah. For the 62 years of DU storage and shipment assumed for the
Conversion and Disposal Scenario, this population dose rate would correspond to a total
population dose of 0.18 person-rem. This population dose would result in an estimated zero
(1x10™) LCF, indicating a very small likelihood, about 1 in 9,000, of additional cancer fatalities
in the general population associated with commercial DU oxide storage at Paducah. For
comparison, the average natural background radiation level in the United States is 310 millirem
per year; this means that during the 62 years of commercial DU oxide storage, the population
within 50 miles of Paducah would receive a background dose of 10 million person-rem based on
a population of 534,000 (DOE 2017b). The population dose associated with natural background
radiation could result in an estimated 6,100 LCFs.

The 2004 Portsmouth EIS (DOE 2004b) estimated that if all DU assumed to be released in cylinder
breaches each year were released to the atmosphere (a very conservative assumption), the dose to
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the general public would be 0.002 person-rem per year. These impacts were scaled using the same
ratios as used for the Conversion and Storage Scenario. This results in an estimated dose of less
than 0.002 person-rem per year at Portsmouth. For the 52 years of commercial DU oxide storage
and shipment assumed for the Conversion and Disposal Scenario, this population dose rate would
correspond to a total population dose of 0.081 person-rem. This population dose would result in
an estimated zero (5x107°) LCF, indicating a very small likelihood, about 1 in 25,000, of any
additional cancer fatalities in the general population associated with commercial DU oxide storage
at Portsmouth. For comparison, over the same period, the 677,000 people (DOE 2017c) living
within 50 miles of Portsmouth would receive a background dose of 11.0 million person-rem. The
population dose associated with natural background radiation could result in an estimated 6,500
LCFs.

The 2004 EISs calculated impacts on an MEI in the general population. At Paducah this MEI dose
is approximately 0.1 millirem per year from airborne releases of uranium and less than 0.5 millirem
per year from the ingestion of contaminated water (DOE 2004a); at Portsmouth it is less than 0.1
millirem per year from airborne releases of uranium and less than 0.4 millirem per year from the
ingestion of contaminated water (DOE 2004b). In addition, the Annual Site Environmental
Reports for both sites identify an MEI dose that results from direct radiation exposure to an
individual that passes the site in close proximity to the cylinder storage yards. Since the
commercial cylinders are to be stored within the existing cylinder yards and other appropriate
available areas, and the dose drops off very quickly with distance from the cylinders, the addition
of these cylinders should not significantly impact this direct radiation dose at either site. Therefore,
the only incremental impact of storage of the commercial cylinders would be from the anticipated
cylinder breaches. Scaling the MEI dose to reflect the reduced number of cylinders at each site
results in MEI doses of less than 0.2 millirem per year at Paducah (scaling factor of 0.35) and less
than 0.4 millirem per year at Portsmouth (scaling factor of 0.77).

At Paducah, this dose to the MEI results in an incremental increase in the risk of a fatal cancer for
this individual of 1x107, less than a 1 in 8 million chance. Although it is unlikely that the same
individual would be the MEI every year over the 62 years of DU oxide storage and shipment, the
likelihood of the individual receiving this MEI dose during that period and contracting a fatal
cancer is less than 1 in 140,000.

At Portsmouth, this dose to the MEI results in an incremental increase in the risk of a fatal cancer
for this individual of 2x107, less than a 1 in 4 million chance. Although it is unlikely that the same
individual would be the MEI every year over the 52 years of DU oxide storage and shipment, the
likelihood of the individual receiving this MEI dose during that period and contracting a fatal
cancer is approximately 1 in 80,000.

The 2004 EISs (DOE 2004a, 2004b) also provide an estimate of the nonradiological impacts of
uranium releases on the public. Both of the 2004 EISs estimated that the HI associated with
airborne releases of uranium would be less than 0.1 and that for releases into the waters around the
sites the hazard index would be less than 0.05. Therefore, no adverse impacts are expected from
chemical exposure.
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Summary

Table C-16 provides a summary of the combined public health radiological impacts for the
Conversion and Disposal Scenario. Both MEI and total population impacts are dominated by
cylinder storage impacts. All individual doses are well below regulatory limits for radiation
exposure to a member of the public established by both the EPA and DOE. The EPA has set a
radiation dose limit to a member of the general public of 10 millirem per year from airborne
sources (40 CFR Part 61). DOE has established a limit on the dose to a member of the public of
100 millirem per year from all sources combined (DOE Order 458.1). Impacts from all operations
are not expected to result in any health effects (LCFs), and the risks to individuals and the
population are both less than 1 in 1,000,000 for each year of operation.

Table C-16  Conversion and Disposal Scenario - Public Health Radiological Impacts

MEI
Annual Duration of Activity
Dose Health Risk Dose Health Risk
Site Scenario (millirem/yr) (LCF) (rem) (LCF)
Conversion 3.9x10° (a) 3.1x107 2x1010
Paducah Cylinder storage 0.2 1x107 0.012 7x10°6
Total 0.2 1x107 0.012 7x10°6
Conversion 2.1x10° (@) 2.3x107 1x10°10
Portsmouth Cylinder storage 0.4 2x107 0.02 1x10°
Total 0.4 2x107 0.02 1x10°
Population
Annual Duration of Activity
Dose
(person- Health Risk Dose Health Risk
Site Scenario rem/yr) (LCF) (Person-rem) (LCF)
Conversion 4.7x10° 3x108 3.8x10* 2x107
Paducah Cylinder storage 3x10°® 2x10 0.18 1x10*
Total 3x10°8 2x10°® 0.18 1x10*
Conversion 6.2x10° 4x10® 6.8x10* 4x107
Portsmouth Cylinder storage 2x10°® 9x107 0.081 5x10°
Total 2x10°8 9x10”7 0.081 5x10°%

Key: LCF = latent cancer fatality; yr = year.
@ Health risks are essentially zero.

Occupational Safety and Health

During normal operation of the conversion facility, conversion workers (involved workers) would
be exposed to external radiation from the handling of DU materials. Impacts on the remainder of
the site workers (noninvolved workers) would result from trace amounts of uranium compounds
released to the environment. Cylinder storage yard workers would be exposed to low levels of
gamma and neutron radiation while working in the yards performing activities that include routine
inspections, ultrasonic inspections, radiological monitoring and valve maintenance, and container
repair and relocations. The numbers of workers (involved and noninvolved) assumed in this
analysis are the same as the numbers used in the 2004 EISs and in the analyses presented in Chapter
4, Sections 4.2.1.6 and 4.2.2.6, of this DU Oxide SEIS.
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Conversion of Commercial DUF;

Impacts from the conversion of the commercial DUFs would be the same under any of the
Conversion and Disposal Scenarios as they would under the Conversion and Storage Scenario.

Storage of Cylinders Containing Commercial Depleted Uranium

At Paducah the equivalent of 4 workers would be involved in these activities. At Portsmouth, the
equivalent of 6 workers would be required. The average annual dose to Paducah and Portsmouth
cylinder yard workers, are provided in the DOE’s 2014 and 2016 Occupational Radiation Exposure
Reports (DOE 2017d). In 2016 the average dose was 74 millirem at Paducah and in 2014 the
average dose was 63 millirem at Portsmouth. These reported exposures are well below the worker
exposure limit of 5,000 millirem per year as required by 10 CFR 835, Occupational Radiation
Protection. These workers performed duties similar to what would be expected of the cylinder
yard workers during the implementation of this scenario. Therefore, it is estimated that at Paducah
the total worker dose for the 4 cylinder yard workers would be approximately 0.30 person-rem per
year and 16 person-rem for the 53 years (61 years minus the 8 years of conversion operations) of
DU oxide storage associated with the Conversion and Disposal Scenario. No LCFs (0.009) would
be expected to result from this exposure. Similarly, it is estimated that the total worker dose for
the 6 Portsmouth cylinder yard workers would be approximately 0.38 person-rem per year and
15 person-rem for the 41 years (52 years minus the 11 years of conversion operations) of DU oxide
storage associated with the Conversion and Disposal Scenario. No LCFs (0.009) are expected to
result from this exposure.

Worker exposure would also result from the handling of the DU oxide cylinders and unusable
cylinders during loading operations at the site in preparation for shipment to the waste disposal
site. For the DU oxide cylinders, it is assumed that the cylinders could be shipped either by train
(six cylinders per railcar) or by truck (one cylinder per truck). It would take four workers and a
supervisor about four hours to load six cylinders onto a railcar (PPPO 2018). The same crew
would take about a half-hour to load a single cylinder onto a truck. As noted in the transportation
analysis the dose at 30 cm from the cylinder surface is about 2 millirem/hour which equates to less
than 1 millirem/hour at 1 meter from the cylinder surface. Although it takes four hours to load six
cylinders onto a railcar, the time spent in close proximity to the cylinder is limited. It is estimated
that the worker dose associated with loading these six cylinders would be 2 millirem per person,
for a total of 0.01 person-rem for the 5 workers. This would result in a worker dose of 21 person-
rem for the 12,500 DU oxide cylinders generated from commercial DUFs. Over the 9 years of
shipping operations, the average total annual worker dose would be 2.3 person-rem per year, 0.46
person-rem to the average worker. Given the shorter time to load a single cylinder onto a truck,
compared to loading a single cylinder onto a railcar, the impacts of loading railcars should bound
the impacts of loading trucks.

The 2004 EISs (DOE 2004a, 2004b) calculated a maximum noninvolved worker dose of
0.15 millirem per year from storage of DUFs. The dose was estimated based on the uranium in
the cylinders in the conversion facility and cylinder storage yards and those moved to and from
the conversion facility. Since the amount of uranium that will be stored as an oxide would be
similar to that previously being stored as DUFs, the dose to the noninvolved worker would be
similar for the storage and handling of DU oxide.
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The 2004 EISs (DOE 20044a, 2004b) also calculated a total worker dose for noninvolved workers.
The total noninvolved worker doses at the facilities were estimated to be 0.003 person-rem per
year at Paducah and 0.001 person-rem per year at Portsmouth for workforces that vary from those
predicted for each site during the storage of DU oxide. The difference in work force populations
does not significantly impact the estimated noninvolved worker population dose. No LCFs (less
than 0.00009 at Paducah and 0.00003 at Portsmouth) would be expected at either site for DU oxide
storage and handling before shipment to a disposal site.

For worker protection from the toxic effects of uranium, DOE uses the OSHA permissible
exposure levels for workplace exposure to uranium of 0.25 milligram per cubic meter for insoluble
and 0.05 milligram per cubic meter for soluble uranium (29 CFR 1910.1000, Table Z-1). Under
the requirements of DOE’s worker protection program, site worker exposures to airborne uranium
are maintained below these levels. Adherence to these limits would result in no adverse health
effects to workers at either site from the toxic effects of uranium exposure.

Industrial accidents also pose a risk to site workers. All on-site work would be performed in
accordance with good management practices, and in accordance with applicable OSHA
requirements and DOE Orders and regulations. In particular, worker safety practices would be
governed by worker safety requirements in 10 CFR 851, Worker Safety and Health Program. DOE
Order 450.2 Integrated Safety Management integrates safety into management and work practices
at all levels ensuring protection of workers, the public, and the environment.

The estimated number of accidental worker injuries and fatalities were determined on the basis of
the number of workers in the cylinder yard (four at Paducah and six at Portsmouth) and national
worker injury and fatality rates. Under the Conversion and Disposal Scenario there would be no
anticipated fatalities at either site based on an average worker fatality rate of 3.4 fatalities per
100,000 worker years (BLS 2014). Accidents resulting in lost worker days occur at a rate of
3.0 per 100 worker years (the national average across all industries in 2016) (BLS 2016b). This
rate results in an estimated 0.12 cylinder yard worker injury per year at Paducah and 0.18 cylinder
yard worker injury per year at Portsmouth. Under the Conversion and Disposal Scenario this could
result in seven worker injuries at Paducah and nine worker injuries at Portsmouth.

Summary

Table C-17 provides a summary of the combined worker radiological health impacts for the
Conversion and Disposal Scenario. Due to the length of the cylinder storage activity, 52 or
43 years at Paducah or Portsmouth, respectively, it is unlikely that any one worker would be
subject to the average dose for the entire duration of cylinder storage. However, the average
worker dose for the duration of cylinder storage has been calculated.

Involved worker impacts result primarily from the conversion operations, despite the longer period
of time associated with cylinder storage. Cylinder operations (cylinder movement) associated with
conversion operations result in annual MEI doses nearly an order of magnitude higher than those
associated with conversion or cylinder storage. In all cases, the average worker doses are well
below the worker exposure limit of 5,000 millirem per year as required by 10 CFR Part 835,
“Occupational Radiation Protection.” No LCFs would be expected within the worker populations
from any of the activities.
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Noninvolved worker annual and total impacts, both to the MEI and total worker population, are
orders of magnitude lower than the impacts on the involved workers. No health effects (LCFs)
are expected within the noninvolved worker population.

Table C-17  Conversion and Disposal Scenario—Worker Health Radiological Impacts

Involved Worker
Average Worker Worker Population
Annual Duration of Activity Annual Duration of Activity
Dose
Dose Dose Health Risk (person- Dose Health Risk
Site (mrem/yr) (rem) (LCF) rem/yr) (person-rem) (LCF)
Paducah
Conversion 75 0.6 4x10* 10.7 86 0.05
Cylinder Operations 690 5.5 3x10°° 5.5 44 0.03
Cylinder Storage 74 3.9 2x10°° 0.30 16 0.009
Cylinder Shipment 460 4.2 3x10°° 2.3 21 0.01
Total® 690 5.5 3x10°8 16° 170 0.1
Portsmouth
Conversion 75 0.83 5x10* 10.1 110 0.07
Cylinder Operations 600 6.6 4x103 3.0 33 0.02
Cylinder Storage 63 2.6 2x10°3 0.38 15 0.009
Cylinder Shipment 460 4.2 3x10°° 2.3 21 0.01
Total® 600 6.6 4x10°% 13° 180 0.1
Noninvolved Worker
MEI Worker Worker Population
Annual Duration of Activity Annual Duration of Activity
Dose
Dose Dose Health Risk (person- Dose Health Risk
Site (mrem/yr) (rem) (LCF) rem/yr) (person-rem) (LCF)
Paducah
Conversion 1.0x10° 1x107 (b) 1.2x10° 9.6x105 (b)
Cy_llnder Storage and 0.15 8x10°3 5x10°6 3x10°3 0.2 1x10*
Shipment
Total® 0.15 8x103 5x10° 3x103 0.2 1x10*
Portsmouth
Conversion 5.5x10 6x107 (b) 1.4x10° 1.5x10* (b)
Cy_llnder Storage and 0.15 6x10°3 4x10° 1x10°3 0.04 2x10°
Shipment
Total® 0.15 6x10°° 4x10 1x10°3 0.04 2x10°

Key: LCF = latent cancer fatality; yr = year.

2 Numbers may not sum due to rounding. Conversion and cylinder operations do not occur concurrently with cylinder storage
and shipment

b Health risks are effectively zero.

C.7.1.3 Conversion and Disposal Bulk Bag Scenario

An option is being considered under the Conversion and Disposal scenario, where the DU oxide
produced from commercial DUFs would be placed directly in bulk bags. These bulk bags would
then be loaded onto trucks or railcars and shipped to a waste disposal facility and would not be
placed in the cylinder yards for storage. Based on the amount of DU oxide that would be produced
and the assumed capacity of the bulk bags; approximately 10,990 bulk bags would be filled and
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shipped at Paducah or Portsmouth. In this option, the 12,500 empty and heel cylinders would be
volume-reduced and shipped off site as waste.

Public Health and Safety for the Bulk Bag Option

Conversion operations would result in the same population and individual doses as identified for
conversion operations in the previous section (see Table C-16).

Under this option there would be no long-term storage of DU oxide and therefore no individual or
population dose from the long-term storage of DU oxide. Comparatively, there would be less DU
oxide on site at any one time since the bags are filled, loaded, and shipped as the DU oxide is
generated. This means there would be less material available as a source of direct radiation for
any member of the public near the site boundary. (The dose at 1 meter from the surface of the
bulk bag is expected to be similar to that for a cylinder, less than 1 millirem/hour) (PPPO 2018).
The annual individual and population dose associated with the truck or railcar loading of DU oxide
bulk bags and empty and heel cylinders would be similar to that described in Chapter 4, Section
4.2.1.6, under the option for DU oxide disposal in bulk bags.

The primary source of the normal operations population dose from cylinder storage is the release
of material during cylinder breaches. Because the bulk bags are on-site for a short period there
would little to no likelihood of a breach of a bulk bag that would be considered a normal
operational event. Any rupture of the bulk bags would be the result of an accident and not from
normal wear or corrosion.

Occupational Safety and Health for the Bulk Bag Option

As with the public health and safety, there would be no worker exposure due to the storage of bulk
bags.

Worker doses from the conversion process would be the same as identified in the previous section
(see Table C-17). Additionally, worker exposure would result from the handling of the DU oxide
in bulk bags and empty and heel cylinders during loading operations at the site in preparation for
shipment to the waste disposal site.

For the DU oxide bulk bags, it is assumed that the bulk bags could be shipped either by train (eight
bulk bags per railcar; 10 railcars per train) or by truck (two bulk bags per truck). It is assumed that
the information on the loading of cylinders is a reasonable approximation for the loading of bulk
bags. It would take four workers and a supervisor about four hours to load six bulk bags onto a
railcar (PPPO 2018). The same crew would take about a half-hour to load a single bulk bag onto
a truck. The dose at 1 meter from the bulk bag is less than 1 millirem/hour (PPPO 2018), similar
to the dose associated with a full cylinder. Although it takes four hours to load six bulk bags onto
a railcar, the time spent in close proximity to the bulk bag is limited. It is estimated that the worker
dose associated with loading these six bulk bags would be 2 millirem per person, for a total of 0.01
person-rem for the 5 workers. Given the shorter time to load a single bulk bag onto a truck,
compared to a single bulk bag onto a railcar, the impacts of loading railcars should bound the
impacts of loading trucks.
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The 10,990 DU oxide bulk bags are to be shipped to a waste disposal facility. Given the dose rate
per railcar provided above, this results in a total worker dose of 18 person-rem. No LCFs
(calculated value of 0.01) would be expected from this exposure. Over the 8 years of shipment
operations at Paducah and the 11 years at Portsmouth, the average individual worker dose would
be 2.3 person-rem per year which corresponds to an annual risk of about 0.001 LCF at Paducah or
1.6 person-rem per year which corresponds to an annual risk of about 0.001 LCF at Portsmouth.

The use of bulk bags would result in the generation of 12,500 empty and heel cylinders at either
site that would need to be disposed. These cylinders would be compacted and cut in half to reduce
their length in a cylinder disposition facility. The reduced size cylinder would then be loaded by
overhead crane into a shipping container. Secondary containment would be provided for the
intermodal container loadout. None of these activities requires a worker to be in close proximity
to the cylinders. Therefore, worker doses from this activity are not expected to significantly alter
the worker doses estimated for the conversion process.

C.7.2 Accidents

Accident risks to the public and worker health at Paducah or Portsmouth under the Conversion and
Storage Scenario considered impacts from conversion facility operation as well as cylinder storage
yard activities during conversion (cylinder movements between the conversion facility and the
cylinder storage yard) and during cylinder storage. Conversion of the commercial DUFs would
require 8 years of conversion operations at Paducah and 11 years at Portsmouth. Under the
Conversion and Storage Scenario, cylinders of DU oxide would be stored for up to 100 years at
either Paducah or Portsmouth. Under the Conversion and Disposal Scenario DU oxide containers
would be stored for up to 53 years at Paducah and 43 years at Portsmouth rather than the 100 years
under the Conversion and Storage Scenario.

The potential impacts of accidents associated with the management of the commercial DUFs and
DU oxide have been extensively examined in NEPA and safety analyses for Paducah and
Portsmouth, including the 2004 EISs (DOE 2004a, 2004b), the DUFs PEIS (DOE 1999), and the
2016 documented safety analyses for the cylinder storage yards for each site (BWXT 2006a,
2006b). The characteristics and processes for the conversion, management and storage of the
commercial DUFs and DU oxide are similar to those for DOE DUFs and DU oxide evaluated in
the site NEPA and safety documents, so the accident scenarios and consequences are expected to
be similar. The additional materials processed, stored, and shipped would increase the amounts of
material stored, extend the operational periods for the facilities and extend the timeframe during
which the accident hazards exist.

Both the 2004 EISs and 2016 safety analyses identified similar accidents and impacts from
conversion of DUFs and from cylinder storage yard and DU oxide management and storage
activities. The accident analyses in these documents indicate that the physical hazards associated
with handling large, heavy cylinders were such that workers could be injured or killed as a result
of on-the-job accidents unrelated to radiation or chemical exposure. The potential for accidental
injuries and deaths are similar to other industries that use heavy equipment or manipulate heavy
objects.
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Under both the Conversion and Storage and the Conversion and Disposal scenarios, containers of
commercial DUFg and DU oxide would be stored and handled for many years. The accident
analyses indicated that it is possible that accidents could release radiation or chemicals to the
environment, potentially affecting both the workers and members of the general public. In both
the NEPA and safety documents, a range of operational and natural-phenomena initiated accidents
were considered, including cylinder handling equipment fires, fires involving cylinder(s) in a pool
of fuel or oil, small vehicle or transport truck fires, tornado and high wind, seismic events, train
accident with derailment and subsequent fires, and small and large aircraft impacts followed by
fires. The NEPA and safety documents considered accidents ranging from those that would be
reasonably likely to occur (expected one or more times in 100 years on average) to those that
would be extremely rare (estimated to occur less than once in 1 million years on average).

These analyses indicate that of all the operational accidents considered, those involving DUFe
cylinders would have the largest potential effects. Among extremely unlikely natural phenomena
accidents, a severe seismic event that causes widespread failure of the DU oxide storage containers
resulted in the highest radiological impacts. A seismic-initiated earthquake was evaluated in the
2004 EISs in which a DU oxide storage building was damaged and 10 percent of the contents of
the stored containers were breached, resulting in a spill of 61 kilograms (135 pounds) (DOE 2004a,
2004b). Because the DU oxide will not be stored in a building, there would be no risk of damage
to the cylinders from falling debris; thus, this storage building accident is not applicable. Severe,
natural phenomena events, including earthquakes, do not have the potential to substantially
damage stored DU oxide containers, and releases larger than the 6 kilograms (13 pounds) of DU
oxide evaluated above would not be expected.

Under both the Conversion and Storage and the Conversion and Disposal scenarios, the probability
is low that accidents involving DUFs cylinders would occur while in storage. If an accident
occurred, DUFs could be released to the environment. The DUFs would combine with moisture
in the air, forming gaseous HF and uranyl fluoride, a soluble solid in the form of small particles.
The uranyl fluoride and HF could be dispersed downwind, potentially exposing workers and
members of the general public to radiation and chemical effects. The amount released would
depend on the severity of the accident and the number of cylinders involved. The probability of
cylinder accidents would decrease as the DUFs is converted and the number of DUFs cylinders in
storage decreases.

For releases involving DUFg and other uranium compounds, both chemical and radiological effects
could occur if the material was ingested or inhaled. The chemical effect of most concern associated
with internal uranium exposure is kidney damage, and the radiological effect of concern is an
increase in the probability of developing cancer. With regard to uranium, chemical effects occur
at lower exposure levels than do radiological effects. Exposure to HF from accidental releases
could result in a range of health effects, from eye and respiratory irritation to death, depending on
the exposure level. Large anhydrous ammonia (NHs) releases could also cause severe respiratory
irritation and death (NHs is used to generate hydrogen, which is required for the conversion
process).

Chemical and radiological exposures to involved workers under accident conditions would depend
on how rapidly the accident developed, the exact location and response of the workers, the
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direction and amount of the release, the physical forces causing or caused by the accident,
meteorological conditions, and the characteristics of the room or building if the accident occurred
indoors. Impacts on involved workers under accident conditions would likely be dominated by
physical forces from the accident itself. For these reasons, the impacts on involved workers during
accidents are not quantified in this DU Oxide SEIS. However, it is recognized that injuries and
fatalities among involved workers would be possible if an accident did occur.

The impacts from accidental chemical releases for this DU Oxide SEIS were estimated by
determining the numbers of people downwind who might experience adverse effects and
irreversible adverse effects. These terms have very specific health meaning and are defined as:

Adverse Effects: Any adverse health effects from exposure to a chemical release, ranging from
mild and transient effects, such as respiratory irritation or skin rash (associated with lower
chemical concentrations), to irreversible (permanent) effects, including death or impaired organ
function (associated with higher chemical concentrations).

Irreversible Adverse Effects: A subset of adverse effects, irreversible adverse effects are those
that generally occur at higher concentrations and are permanent in nature. Irreversible effects may
include death, impaired organ function (such as central nervous system or lung damage), and other
effects that may impair everyday functions.

The accident analyses reported in the 2004 EISs (DOE 20044a, 2004b) concluded that for accidents
involving cylinders that might happen at least once in 100 years (i.e., likely accidents), off-site
concentrations of HF and uranium would be considerably below levels that would cause adverse
chemical effects among members of the general public from exposure to these chemicals. If this
type of accident occurred, up to 10 noninvolved workers at Paducah or 70 noninvolved workers
at Portsmouth might experience potential adverse effects from exposure to HF and uranium (mild
and temporary effects, such as respiratory irritation or temporary decrease in kidney function). It
is estimated that up to 3 noninvolved workers at Paducah or Portsmouth would experience
potential irreversible adverse effects that are permanent in nature (such as lung damage or kidney
damage); no fatalities are expected. Radiation exposures would be unlikely to result in additional
LCFs among noninvolved workers or members of the general public for these types of accidents
(DOE 20044, 2004b).

Cylinder accidents that are less likely to occur could be more severe, having greater consequences
that could potentially affect off-site members of the general public. These types of accidents are
considered extremely unlikely, expected to occur with a frequency of between once in 10,000 years
and once in 1 million years of operations. Table C-18 summarizes the estimated consequences of
chemical exposures from extremely unlikely cylinder accidents at Paducah or Portsmouth. Among
all the cylinder accidents analyzed, the postulated accident that would result in the largest number
of people with adverse effects (including mild and temporary as well as permanent effects) would
be an accident that involves rupture of DUFs cylinder(s) in a fire. If this type of accident occurred,
it is estimated that up to 2,000 members of the general public at Paducah (or 680 at Portsmouth)
and up to 910 noninvolved workers at Paducah (or 1,000 at Portsmouth) might experience adverse
chemical effects from HF and uranium exposure (mild and temporary effects, such as respiratory
irritation or temporary decrease in kidney function) (DOE 2004b). At Paducah, it is estimated
that more adverse effects would occur among the general public than among noninvolved
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workers because of the buoyancy effects from the fire on contaminant plume spread to nearby
off-site populations (i.e., the concentrations that would occur would be higher at points farther
from the release than at closer locations) (DOE 2004a). For the similar accident at Portsmouth,
there are more adverse effects off-site due to the differences in population distributions between
Paducah and Portsmouth.

Table C-18 Estimated Consequences of Extremely Unlikely Chemical Exposures for
DUFs Cylinder Accidents at the Paducah and Portsmouth Sites

Consequence®
(number of persons effected)
Accident Scenario? Potential Effect® Paducah | Portsmouth

Impact to the General Public
Rupture of cylinders — fire Adverse effects 3-2,000 4-680
Corroded_ gylmder spill Irreversible adverse effects 0-1 0-1
wet conditions — water pool
Corroded_ gylmder spill Potential fatalities 0 0
wet conditions — water pool
Impacts on Noninvolved Workers?
Rupture of cylinders — fire Adverse effects 4-910 160-1,100
Corroded_ gyllnder spill, Irreversible adverse effects 1-300 0-110
wet conditions — water pool
Corroded cylinder spill, Potential fatalities 0-3 0-1
wet conditions — water pool

Key m/s = meters per second; mph = miles per hour.

The accidents listed are those estimated to result in the greatest impacts among all the accidents considered (except for certain
accidents with security concerns). The site-specific impacts for a range of accidents at Paducah and Portsmouth are given in
the 2004 EISs (DOE 2004 a, 2004b) and the supporting analyses by Hartmann (1999a, 1999b)

b Potential adverse effects include exposures that could result in mild and transient injury, such as respiratory irritation.
Potential irreversible adverse effects include exposures that could result in permanent injury (e.g., impaired organ function) or
death. The majority of the adverse effects would be mild and temporary in nature. It is estimated that less than 1 percent of
the predicted potential irreversible adverse effects would result in fatalities (see text).

¢ The consequence is expressed as the number of individuals with a predicted exposure level sufficient to cause the
corresponding health endpoint as reported in the 2004 EISs. Changes in the general population distributions since the
analyses were performed for the 2004 EISs are not expected to result in meaningful changes to the potential impacts
identified. The range of estimated consequences reflects different atmospheric conditions at the time of an accident assumed
to occur at the cylinder yard closest to the site boundary. In general, maximum risks would occur under the atmospheric
conditions of F stability with a 1-m/s (2-mph) wind speed; minimum risks would occur under D stability with a 4-m/s (9-mph)
wind speed. For both conditions, it was assumed that the wind would be blowing in the direction of the highest density of
worker or public populations.

4 Noninvolved workers are persons who work at the site but who are not involved in handling materials. Depending on the
circumstances of the accident, injuries and fatalities among involved workers are possible for all accidents.

Sources: DOE 2004a, 2004b, Tables 5.1-2

The postulated cylinder accident that would result in the largest number of persons with
irreversible adverse health effects is a corroded DUFs cylinder spill under wet conditions, with
the DUFs being released into a pool of standing water. This accident is considered extremely
unlikely, with an estimated frequency of between once in 10,000 years and once in 1 million years
of operations. If this accident occurred, it is estimated that 1 member of the general public at
Paducah or Portsmouth, and up to 300 noninvolved workers at Paducah or 110 noninvolved
workers at Portsmouth, might experience irreversible adverse effects (such as lung damage or
kidney damage). No fatalities are expected among members of the general public; there would be
a potential for 3 fatalities at Paducah or 1 at Portsmouth among noninvolved workers from
chemical effects. Radiation exposures would be unlikely to result in additional LCFs among
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noninvolved workers (1 chance in 170 at Paducah’ 1 chance in 100 at Portsmouth) or the general
public (1 chance in 70 at Paducah; 1 chance in 30 at Portsmouth) (DOE 2004a, 2004b).

The number of persons actually experiencing adverse or irreversible adverse effects from DUFs
cylinder accidents would likely be considerably fewer than those estimated for this analysis and
would depend on the actual circumstances of the accident and the individual chemical sensitivities
of the affected persons. For example, although exposures to releases from cylinder accidents could
be life-threatening (especially with respect to immediate effects from inhalation of HF at high
concentrations), the guideline exposure level of 20 parts per million (ppm) of HF used to estimate
the potential for irreversible adverse effects from HF exposure is likely to result in overestimates.
This exposure level is equivalent to the Emergency Response Planning Guideline (ERPG)-2 value
for HF (DOE 1999). ERPG-2 levels are defined as “the maximum airborne concentration below
which it is believed nearly all individuals could be exposed for up to 1 hour without experiencing
or developing irreversible or other serious health effects or symptoms that could impair their
abilities to take protective action”. This is because no animal or human deaths have been known
to occur as a result of acute exposures (i.e., 1 hour or less) at concentrations of less than 50 ppm;
generally, if death does not occur quickly after HF exposure, recovery is complete (DOE 2004a,
2004b).

Similarly, the guideline intake level of 30 milligrams (mg) used to estimate the potential for
irreversible adverse effects from the intake of uranium in this DU Oxide SEIS is the level suggested
in NRC guidance. This level is somewhat conservative; that is, it is intended to overestimate rather
than underestimate the potential number of irreversible adverse effects in the exposed population
following uranium exposure. In more than 40 years of cylinder handling activities, no accidents
involving releases from cylinders containing solid DUFs have occurred that have caused
diagnosable irreversible adverse effects among workers (DOE 2004a, 2004b). In previous
accidental exposure incidents involving liquid DUFs in gaseous diffusion plants, some worker
fatalities occurred immediately after the accident as a result of inhalation of HF generated from
the DUFs. However, no fatalities occurred as a result of the toxicity of the uranium exposure. A
few workers were exposed to amounts of uranium estimated to be about three times the guideline
level (30 mg) used for assessing irreversible adverse effects; none of these workers, however,
actually experienced such effects (DOE 2004a, 2004b).

Under both the Conversion and Storage and the Conversion and Disposal scenarios, low-
probability accidents involving chemicals at the conversion facility could have large potential
consequences for noninvolved workers and members of the general public. These accidents were
evaluated in detail in the 2004 EISs (DOE 2004a, 2004b). At either conversion site, accidents
involving chemical releases, such as NH3 and HF, could occur. NH3 is used to generate hydrogen

for conversion, and HF is produced as a co-product of converting DUFg.

The largest impacts identified in the 2004 EISs for the conversion operations would be caused by
an HF storage tank rupture; a corroded DUFs cylinder spill under wet conditions (i.e., rain and
formation of a water pool); an NH; tank rupture; and the rupture of several DUFs cylinders in a
fire. Accidents involving stack emissions would have smaller impacts compared with accidents
involving releases at ground level because of the relatively larger dilution and smaller release
rates (due to filtration) involved with the stack emissions. The conversion accident estimated to
have the largest potential consequences is an accident involving the rupture of tanks containing
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either 70 percent HF or NH;. Such an accident could be caused by a large earthquake and would
be expected to occur with a frequency of less than once in 1 million years of operations.

The Summary and Section 5.2 results in the 2004 EISs (DOE 2004a, 2004b) indicate that if an
aqueous HF or NH3 tank ruptured at the conversion facility, a maximum of up to about
6,700 members of the general public near Paducah (DOE 2004a, page S-35) or 2,300 members of
the general public near Portsmouth (DOE 2004b, page S-37) might experience adverse effects
(mild and temporary effects, such as respiratory irritation or temporary decrease in kidney
function) as a result of chemical exposure. A maximum of about 370 people near Paducah or 210
people near Portsmouth might experience irreversible adverse effects (such as lung damage or
kidney damage), with the potential for about 7 fatalities at Paducah or 4 fatalities at Portsmouth.
With regard to noninvolved workers, up to about 1,600 at Paducah or 1,400 at Portsmouth might
experience adverse effects (mild and temporary) as a result of chemical exposures. A maximum
of about 1,600 noninvolved workers at Paducah or 1,400 noninvolved workers at Portsmouth
might experience irreversible adverse effects, with the potential for about 30 fatalities at either
location (DOE 2004a, 2004b).

Although such high-consequence accidents at the conversion facility are possible, they are
expected to be extremely rare. The risk over the life of these facilities (defined as
consequencexprobability) for these accidents would be less than 1 fatality and less than 1
irreversible adverse health effect for noninvolved workers and members of the public combined.
NH3 and HF are commonly used for industrial applications in the United States, and there are
well-established accident prevention and mitigation measures for HF and NH3 storage tanks (DOE
2004a, 2004b). These include storage tank siting principles, design recommendations, spill
detection measures, and containment measures that were implemented during construction of the
conversion facilities.

In the 2004 EISs, the highest consequence radiological accident at the conversion facility is
estimated to be a design-basis earthquake damaging the DU oxide storage building and breaching
10 percent of the stored containers (DOE 2004a, 2004b). Because there are no plans to store the
commercial DU oxide in a building, there would be no risk of damage to the cylinders from falling
debris; thus, this storage building accident is not applicable for the Conversion and Storage and
the Conversion and Disposal scenarios.

In the 2004 EISs, the accident scenario at the conversion facility with the second-highest
radiological impacts was the extremely unlikely scenario caused by a tornado strike (DOE 20044,
2004b). This accident would be possible but extremely unlikely under both the Conversion and
Storage and the Conversion and Disposal scenarios. In this accident, it is assumed that a
windblown missile from a tornado would pierce a single DU oxide container in storage. In this
hypothetical accident, if bulk bags were used to transport and dispose of the DU oxide,
approximately 1,200 pounds (550 kilograms) of DU oxide could be released at ground level.
Under conservative meteorological conditions, it is estimated that the dose to the MEI and
noninvolved worker would be 7.5 rem at either Paducah or Portsmouth. The collective doses
would be up to 230 person-rem at Paducah or 130 person-rem at Portsmouth to the worker
population and up to 35 person rem at Paducah or 17 person-rem at Portsmouth to the general
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population. If cylinders are being used as DU oxide containers, rather than bulk bags, the doses
would be approximately half of the above results.

Accident analyses in the 2004 EISs (DOE 2004a, 2004b) concluded that no cancer fatalities are
predicted for any of the accidents. The maximum radiological dose to the noninvolved worker
and general public MElIs (assuming that an accident occurred) would be about 40 rem for Paducah
or 30 rem for Portsmouth. This dose would thus be greater than the 25-rem total effective dose
equivalent established by DOE as a guideline for assessing the adequacy of protection of public
health and safety from potential accidents (DOE 2000c). Occurrence by the annual probability of
occurrence by the number of years of operations) would be less than 1.

Summary

Accident risks to the public and worker at Paducah or Portsmouth under the Conversion and
Disposal Scenario would be similar to those under the Conversion and Storage Scenario. The
major difference would be that under the Conversion and Disposal Scenario cylinders would be
stored for up to 53 years at Paducah and 43 years at Portsmouth rather than the 100 years under
the Conversion and Storage Scenario. Other than the differences in storage time for the DU oxide
cylinders, the accident scenarios, potential releases, and impacts on the public associated with
DUFs cylinder handling, conversion to oxide, and DU oxide container storage would be very
similar. For purposes of this DU Oxide SEIS, any differences in accident risks and impacts
between the scenarios at Paducah and Portsmouth would be small.

Because of the low hazard posed by DU oxide, the material would not be an attractive target for a
terrorist attack or other intentional destructive acts. The 2004 EISs (DOE 2004a, 2004b)
demonstrated that other hazardous chemicals and cylinders of other forms of uranium (including
DUFs) present a higher potential impacts to workers and the public than DU oxide when released.
The releases caused by intentional destructive acts during the management of DU oxide were not
expressly calculated in the 2004 EISs (DOE 2004a, 2004b) and this DU Oxide SEIS. In both the
NEPA and safety documents, a range of operational, external events, and natural-phenomena-
initiated accidents were considered, including cylinder handling equipment fires, fires involving
cylinder(s) in a pool of fuel or oil, small vehicle or transport truck fires, tornadoes and high winds,
seismic events, and small and large aircraft impacts followed by fires. As discussed in the 2004
EISs and this DU Oxide SEIS, releases for and the consequences from severe accidents involving
the DU oxide were derived using highly conservative assumptions. Therefore any releases caused
by and the consequences from any potential intentional events would either be bounded by or be
comparable to the releases and consequences presented in the 2004 EISs (including operational
accidents, tornados, seismic events, and aircraft crashes) and in this DU Oxide SEIS for severe
operational, external, and natural phenomena-initiated accidents. Substantial security measures
would be in place to reduce the likelihood of a successful intentional destructive act.
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C.7.3 Transportation of Commercial DU Oxide and Other Wastes

As described in Section C.2 of this appendix, an additional 150,000 metric tons (approximately
12,500 cylinders’’) of commercial DUFs could undergo conversion at Paducah or Portsmouth and
require storage or disposal. For purposes of analysis in this DU Oxide SEIS, and as a conservative
measure of impacts, DOE has assumed that the entire mass of commercial DUFs would be
managed at each facility. Therefore, this section provides the potential impacts associated with
the shipment of DU oxide and other wastes from Paducah in Kentucky or Portsmouth in Ohio, to
EnergySolutions in Utah, the Nevada National Security Site (NNSS) in Nevada, or Waste Control
Specialists LLC (WCS) in Texas. Details of the transportation analysis methodology and related
waste characteristics assumptions are presented in Appendix B of this DU Oxide SEIS, and are not
repeated here.

Consistent with the analysis presented in Appendix B, two transport options: train and truck are
analyzed. Section C.2 provides assumptions for the numbers of shipments of ancillary LLW and
MLLW, DU oxide in cylinders (and the option of DU oxide in bulk bags and empty and heel
cylinders) unusable empty and heel cylinders, and CaF.. Each empty cylinder is expected to
contain between 10 to 23 kilograms (22 to 50 pounds) of residual DU.

C.7.3.1 Transportation of DU Oxide and Other Wastes to EnergySolutions

This section summarizes the potential impacts associated with the shipment of DU oxide and other
wastes between Paducah or Portsmouth, to EnergySolutions under incident-free and accident
conditions. Table C-19 summarizes the potential transportation impacts for disposal of DU oxide
at EnergySolutions. As indicated in this table, all risk values are less than one, except for
nonradiological accident risk associated with truck shipments. This means that no LCFs are
expected to occur during transport by truck or train, but a small number of traffic fatalities could
result from nonradiological accidents. This is the result of the large number of transports over 9
years.

As discussed in Section C.2, shipping DU oxide cylinders in ABC railcars instead of gondola
railcars would result in twice the number of cylinders in a train shipment but half the number of
shipments. Because the same number of cylinders would be shipped annually and in total, the
annual and total impacts of incident-free transportion would be expected to be similar. Because
there would be twice the number of cylinders in an ABC railcar shipment versus a gondola railcar
shipment, the impacts of a train accident could be approximately double, but because there would
be half the number of shipments, the total risk of the two shipping modes would be similar.
Emissions and traffic fatalities for shipping in ABC railcars would be less than for shipping in
gondola railcars because there would be half the number of train shipments.

7 Assuming 12 metric ton cylinders are used.
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Table C-19 Total Risks to Crew Members and the Public from Transporting Depleted
Uranium Oxide in Cylinders to EnergySolutions

Incident-Free Accident
Crew Population

Number One-way Dose Dose

of Kilometers | (person- (person- Radiological
Origin | Shipments?| Traveled rem) LCF® rem) LCF® Risk® Nonrad Risk®
Truck
Paducah 12,500 32,200,000 38 0.02 101 0.06 7x10° 2
Portsmouth | 12,500 38,500,000 46 0.03 118 0.07 6x10° 2
Train
Paducah 208 600,000 17 0.01 22 0.01 5x10* 0.1
Portsmouth 208 700,000 21 0.01 29 0.02 9x10* 0.2

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

& The number of shipments were rounded to the nearest 10 when greater than 1,000.

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

Note: To convert kilometers to miles multiply by 0.62137.

Tables C-20 and C-21 summarize the potential transportation impacts for shipment of unusable
cylinders and other LLW and MLLW to EnergySolutions. Table C-20 shows the transportation

impacts assuming the unusable empty and heel cylinders are transported intact. The risk associated
with cylinder size reductions are estimated based on the analysis in the 2004 EISs.

As indicated in these tables, all risk values are less than one. This means that no LCFs are expected
to occur during transport by truck or train. Transport of LLW and MLLW to EnergySolutions
would be about 1 truck shipment annually. The impacts of this transport would be similar to those
provided in Table B-4a in Appendix B of this DU Oxide SEIS.

Table C-20 Total Risks to Crew Members and the Public from Transporting Unusable
Empty and Heel Cylinders to EnergySolutions

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological| Nonrad

Origin Shipments? | Traveled rem) LCP? rem) LCP? Risk® Risk”
Truck
Paducah 313 800,000 0.01 6x10° 0.03 2x10° 8x10° 0.04
Portsmouth 313 1,000,000 0.01 1x10® 0.03 2x10° 7x10° 0.04
Train
Paducah 11 30,000 0.009 5x10°6 0.01 7x10°6 6x108 0.007
Portsmouth 11 36,000 0.01 7x10°6 0.02 9x10°6 1x107 0.01

Key: LCF = latent cancer fatality; Nonrad = nonradiological.
a

The number of shipments were rounded to the nearest 10 when greater than 1,000.

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero

digit.

Note: To convert kilometers to miles multiply by 0.62137.
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Table C-21  Annual Risks to Crew Members and Public from Transporting Ancillary
Low-Level Radioactive Waste and Mixed Level Radioactive Waste to
EnergySolutions

Incident-Free? Accident?
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological| Nonrad
Origin Shipments | Traveled rem) LCP? rem) LCP? Risk® Risk”

Truck®
Paducah 1 2,600 3x10* | 2x107 2x10* 1x107 7x104 1x10*
Portsmouth 1 3,100 4x10* | 2x107 3x10* 2x10°7 6x101 1x10*

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

& Total risks can be estimated by multiplying by the maximum duration of the storage period for this alternative (52 years [44 +
8] for Paducah and 43 years [32 +11] for Portsmouth).

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

¢ Because of the small amount of waste requiring shipment to the waste management facility, train transport would be
inefficient and was not considered.

DOE is also considering the option of transport of DU oxide using bulk bags consistent with the
analysis presented in the 2004 EISs (DOE 2004a, 2004b). If this option is considered, it was
estimated that there would be 5,490 truck shipments or 140 train shipments of bulk bags from
Paducah, or Portsmouth site, using consistent assumptions as those used in the 2004 EISs. If the
bulk bags are used, then, the empty and heel cylinders also need to be transported to the disposal
sites. It is assumed that the cylinders would be volume-reduced and packaged 10 in 20-ft
intermodal containers and transported one per truck and two per railcar with 10 railcars per train.
The 2004 EISs also considered that about 10 percent of the cylinders could not be accepted at the
EnergySolutions, therefore, these cylinders would be transported intact to NNSS. The risks of
transporting the volume-reduced cylinders and those for the intact cylinders are calculated using
the same assumptions used in Table C-20.

Tables C-19a and C-20a summarize the potential transportation impacts for shipping DU oxides
in bulk bags and the empty and heel cylinders to the EnergySolutions site. As indicated in these
tables, all risk values are less than one. This means that no LCFs are expected to occur during
transport by truck or train.
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Table C-19a Total Risks to Crew Members and the Public from Transporting Depleted

Uranium Oxide in Bulk Bags to EnergySolutions

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad

Origin Shipments? | Traveled rem) LCFP rem) LCF® RiskP Risk®
Truck
Paducah 5,490 14,160,000 18 0.01 62 0.04 7x10° 0.8
Portsmouth 5,490 16,888,000 22 0.01 72 0.04 6x10° 0.8
Train
Paducah 140 384,000 14 0.009 18 0.01 6x10* 0.09
Portsmouth 140 426,000 18 0.01 23 0.01 1x10°3 0.1

Ke
a

b

y: LCF = latent cancer fatality; Nonrad = nonradiological.

The number of shipments were rounded to the nearest 10 when greater than 1,000 and to the nearest five when less than
1,000.

Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

Note: To convert kilometers to miles multiply by 0.62137.

Table C-20a Total Risks to Crew Members and the Public from Transporting Empty and

Heel Cylinders to EnergySolutions

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad

Origin Shipments? | Traveled rem) LCP? rem) LCFP Risk® Risk®
Truck (volume-reduced)
Paducah® 1,125 2,904,000 2 0.001 0.7 0.0004 1x107 0.2
Portsmouth¢ 1,125 3,485,000 3 0.002 0.9 0.0005 1x107 0.2
Truck (intact)®
Paducah®® 625 2,005,000 0.02 1x10° 0.06 4x10° 8x10° 0.09
Portsmouth®® 625 2,332,000 0.03 2x10°5 0.07 4x10° 1x10® 0.1
Train (volume-reduced)
Paducah® 56 155,000 0.2 0.0001 0.3 0.0002 7x10® 0.03
Portsmouth¢ 56 181,000 0.2 0.0001 0.4 0.0002 2x107 0.05
Train (intact)®
Paducah®® 650 281,000 0.02 1x10° 0.03 2x10° 8x10® 0.02
Portsmouth®® 650 295,000 0.03 2x10° 0.04 2x10° 2x107 0.03

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

a
b

The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000.
Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

The intact cylinders represent transport of 10 percent of the total empty and heel cylinders, which is 12,500. The calculated
doses and risks are based on the assumtion that the intact cylinders are transported 2 per truck and 60 per train shipment.
These cylinders are transported to NNSS, when the disposal facility is other than NNSS.

Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to
NNSS via truck. There would be 625 truck shipments for the Paducah or Portsmouth wastes, in addition to the 21 train
shipments from Paducah or Portsmouth.

Note: To convert kilometers to miles multiply by 0.62137.
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Furthermore, the impacts from the transport of CaF2 from neutralization of hydrogen fluoride, as
a nonradioactive, nonhazardous waste, to a disposal facility is also estimated. It is estimated that
there would be about 8,080 truck shipments or 202 train shipments from Paducah or Portsmouth
to EnergySolutions. The estimated traffic fatalities from these shipments are summarized in Table
C-21a.

Table C-21a Collective Population Transportation Risks for Shipment of Calcium
Fluoride to EnergySolutions for the Hydrogen Fluoride Neutralization

Option
Origin Paducah Portsmouth
Mode of Transport Truck Train Truck Train
Number of shipments 8,080 202 8,080 202
Total Distance (one-way [km]) 20,843,000 5,581,000 24,887,000 6,551,000
Traffic fatalities (round trip) 1.1 0.12 1.2 0.31

Key: km = kilometer.

Impacts from Incident-Free Transportation of Radioactive Waste

The potential radiological impacts for transport crews and populations along the routes are shown
in Tables C-19, C-20, and C-21. These tables include the results of shipping all DU oxide and
other radioactive wastes to EnergySolutions. As shown in these tables, transportation of the DU
oxide dominates the risks. Therefore, the impacts of shipping unusable cylinders and other LLW
and MLLW to EnergySolutions are not discussed further.

Under the EnergySolutions disposal option, transport of DU oxide would not result in any LCFs
to crew members. For truck transport, the maximum calculated LCF risk over the duration of the
project (assuming all DU oxide waste was disposed of at EnergySolutions) would be 0.03, or
1 chance in 33 of developing a single LCF among the transportation crews. For train transport,
the maximum calculated LCF risk over the duration of the project would be 0.02, or 1 chance in
50 of a single LCF among the transportation crews. Transportation of DU oxide in cylinders
results in the maximum impact on the transportation crew versus transportation of DU oxide in
bulk bags because there are more shipment with cylinders.

Under this option, the dose to the general population likely would not result in an LCF. For truck
transport of DU oxide, the maximum calculated LCF risk over the duration of the project would
be 0.07, or 1 chance in 15 of a single LCF in the exposed population. For train transport, the
maximum calculated LCF risk over the duration of the project would be 0.02, or 1 chance in 50 of
a single LCF in the exposed population. Transportation of DU oxide in cylinders results in the
maximum impact on the general population versus transportation of DU oxide in bulk bags.

The total radioactive dose received by an MEI (a resident along the route near EnergySolutions),
hypothetically assumed to be exposed to every DU oxide truck shipment over the duration of the
project, would be about 0.39 millirem, resulting in an increased risk of developing a fatal cancer
of 2.3x10*, or 1 chance in 4,300,000. Assuming that shipments would occur over 9 years, the
average annual dose to this individual would be 0.04 millirem, which is 0.04 percent of DOE’s
limit in DOE Order 458.1 of 100 millirem a year, for exposure to a member of the public.
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Impacts of Transportation Accidents Involving Radioactive Waste

Two sets of analyses were performed to evaluate potential radiological transportation accident
impacts: (1) all reasonably foreseeable accidents (total transportation accidents), and
(2) maximum reasonably foreseeable accidents (accidents with radioactive release probabilities
greater than 1x107 [1 chance in 10 million] per year). As indicated in Table C-19, considering all
reasonably foreseeable accidents, transport of radioactive waste would likely not result in any
LCFs, but there could be nonradiological fatalities due to traffic accidents under the truck
transportation option.

For maximum reasonably foreseeable accidents, transportation accident probabilities were
calculated for all route segments (that is, rural, suburban, and urban), and maximum consequences
were determined for those shipment routes with a likelihood-of-release frequency exceeding 1
chance in 10 million per year. For DU oxides shipped under this scenario, the maximum
reasonably foreseeable transportation accident with the highest consequence/risk would
involve train transport with the assumption of the breach of all six cylinders in a railcar in an urban
area (see Appendix B, Table B-7). The maximum reasonably foreseeable probability of a train
accident involving transport of DU oxide to EnergySolutions would be up to 1.5x107 per year in
an urban area, or approximately 1 chance in 7 million each year. The consequences of the train
transport accident, if it occurred, in terms of population and MEI dose would be about 47.3 person-
rem and 0.039 rem, respectively. These doses would likely result in 0 (0.028) additional LCF
among the exposed population and a 2x107 risk that the MEI would develop an LCF. When the
annual frequency of the accident occurring is taken into account, the increased risk of a single LCF
in the exposed population would be negligible (4.5x107).

C.7.3.2 Transportation of Depleted Uranium Oxide and other Wastes to the
Nevada National Security Site

This section summarizes the potential impacts associated with the shipment of DU oxide and other
wastes from Paducah or Portsmouth to NNSS under incident-free and accident conditions.
Because NNSS lacks a direct rail connection for waste delivery, truck transports were evaluated
for shipments from an intermodal facility to NNSS. For purposes of analysis and consistent with
the Final Environmental Impact Statement for Continued Operation of the Department of
Energy/National Nuclear Security Administration Nevada National Security Site and Off-Site
Locations in the State of Nevada (DOE 2013), the intermodal facility was assumed to be the rail
yard at Barstow, California.

Table C-22 summarizes the potential transportation impacts for disposal of DU oxide at NNSS.
As indicated in this table, all risk values are less than one, except for nonradiological accident risk
associated with truck shipments. This means that no LCFs are expected to occur during transport
by truck or train, but a small number of traffic fatalities could result from nonradiological
accidents. This is the result of the large number of transports over 9 years.

As discussed in Section C.7.3.1, DU oxide cylinders could be shipped in ABC railcars instead of
gondola railcars. The annual and total impacts of shipping in ABC railcars would be similar to
shipping in gondola railcars, except for emissions and traffic accident impacts, which would be
smaller due to the reduced number of shipments.
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Table C-22 Risks to Crew Members and the Public from Transporting Depleted
Uranium Oxide in Cylinders to the Nevada National Security Site
Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad
Origin Shipments? | Traveled rem) LCF® rem) LCF® RiskP Risk®
Truck
Paducah 12,500 40,100,000 47 0.03 124 0.07 4x10°% 2
Portsmouth 12,500 46,600,000 55 0.03 144 0.09 5x10° 2
Train/Truck®
Paducah, Train 208 700,000 20 0.01 24 0.01 4x10* 0.2
Truck 12,500 4,200,000 5 0.003 13 0.008 4x107 0.07
Total 12,710 4,900,000 25 0.01 37 0.02 4x10* 0.3
Portsmouth,
Train 208 800,000 25 0.02 30 0.02 7x10* 0.3
Truck 12,500 4,200,000 5 0.003 13 0.008 4x107 0.07
Total 12,710 5,000,000 29 0.02 43 0.03 7x10* 04

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

& The number of shipments were rounded to the nearest 10 when greater than 1,000.

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

¢ Under the Train Option, the same number of train shipments would leave either Paducah or Portsmouth, but because NNSS
does not have a rail connection, train shipments would be shipped to an intermodal facility (which was assumed for analysis
to be at Barstow, California) and then the cargo will be transported by truck to NNSS. Impacts from these additional
shipments were included in the tabulated results for the NSSS under “Train/Truck” in this table. For transport from Paducah
or Portsmouth, 12,500 truck transports would be required.

Note: To convert kilometers to miles multiply by 0.62137.

Tables C-23 and C-24 summarize the potential transportation impacts for shipment of unusable
cylinders and other LLW and MLLW to NNSS. Table C-23 shows the transportation impacts
assuming the unusable cylinders are transported intact. The risk associated with cylinder size
reductions are estimated based on the analysis in the 2004 EISs.

As indicated in these tables, all risk values are less than one. This means that no LCFs are expected
to occur during transport by truck or train. Transport of other LLW and MLLW to NNSS would
be about 1 truck shipment annually.

DOE is also considering the option of transport of DU oxide using bulk bags consistent with the
analysis presented in the 2004 EISs (DOE 2004a, 2004b). If this option is considered, it was
estimated that there would be 5,490 truck shipments or 137 train shipments of bulk bags from
Paducah, or Portsmouth, using consistent assumptions as those used in the 2004 EISs. If bulk bags
are used, then the empty and heel cylinders also need to be transported to the NNSS for disposal.
It is assumed that the cylinders would be volume-reduced and packaged 10 in 20-ft intermodal
containers and transported one per truck and two per railcar with 10 railcars per train. The 2004
EISs also considered that about 10 percent of the cylinders could would be transported intact to
NNSS. The risks of transporting the volume-reduced cylinders and those for the intact cylinders
are calculated using the same assumptions used in Table C-20.
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Table C-23  Risks to Crew Members and the Public from Transporting Unusable Empty
and Heel Cylinders to the Nevada National Security Site

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad
Origin Shipments | Traveled rem) LCF? rem) LCF? Risk® Risk®
Truck
Paducah 313 1,000,000 0.01 7x10® 0.03 2x10° 4x10° 0.04
Portsmouth 313 1,200,000 0.01 8x10® 0.04 2x10° 6x10° 0.05
Train/Truck®
Paducah, Train 11 37,000 0.01 6x10° 0.01 8x10° 4x108 0.008
Truck 313 110,000 0.001 | 7x107 0.003 2x10° 5x10! 0.002
Total 323 147,000 0.01 7x10°® 0.02 1x10° 4x10® 0.01
Portsmouth,
Train 11 44,000 0.01 | 8x10° 0.02 1x10° 9x10°8 0.02
Truck 313 110,000 0.001 | 7x107 0.003 2x10° 5x101 0.002
Total 323 154,000 0.01 | 9x10° 0.02 1x10° 9x10® 0.02

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

@ Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

b Under the Train Option, the same number of train shipments would leave either Paducah or Portsmouth, but because NNSS
does not have a rail connection, train shipments would be shipped to an intermodal facility (which was assumed for analysis
to be at Barstow, California) and then the cargo will be transported by truck to NNSS. Impacts from these additional
shipments were included in the tabulated results for the NSSS under “Train/Truck” in this table. For transport from Paducah
or Portsmouth, 313 truck transports would be required.

Note: To convert kilometers to miles multiply by 0.62137.

Table C-24  Annual Risks to Crew Members and Public from Transporting Ancillary
LLW and MLLW to the Nevada National Security Site

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad
Origin Shipments | Traveled rem) LCF? rem) LCF? Risk? Risk?

Truck
Paducah 1 3,200 4x10* | 2x107 | 3x10* 2x107 4x10 1x10*
Portsmouth 1 3,700 4x10* | 3x107 | 3x10* 2x107 5x104 2x10*

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

& Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero

digit.
Tables C-22a and C-23a summarize the potential transportation impacts for shipment DU-oxides
in bulk bags, and the empty and heel cylinders to NNSS. As indicated in these tables, all risk
values are less than one. This means that no LCFs are expected to occur during transport by truck
or train.
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Table C-22a Risks to Crew Members and the Public from Transporting Depleted

Uranium Oxide in Bulk Bags to the Nevada National Security Site

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad
Origin Shipments? | Traveled rem) LCF® rem) LCF® Risk® Risk®

Truck

Paducah 5,490 17,613,000 23 0.01 76 0.05 3x10° 0.8
Portsmouth 5,490 20,459,000 27 0.02 89 0.05 5x10° 0.9
Train/Truck®

Paducah 5,630 2,314,000 20 0.01 27 0.02 4x10* 0.2
Portsmouth 5,630 2,424,000 24 0.01 32 0.02 1x10°° 0.2

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

& The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000.

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero

digit.

¢ Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to
NNSS via truck. There are 5,490 truck shipments for the Paducah or Portsmouth wastes, in addition to the 140 train shipments
from Paducah or Portsmouth.

Note: To convert kilometers to miles multiply by 0.62137.

Furthermore, the impacts from the transport of calcium fluoride (CaF2) from neutralization of
hydrogen fluoride, as a nonradioactive, nonhazardous waste, to a disposal facility is also estimated.
It is estimated that there would be about 8,080 truck shipments or 202 train shipments from
Paducah or Portsmouth to NNSS. The estimated traffic fatalities from these shipments are
summarized in Table C-24a.

Table C-23a Risks to Crew Members and the Public from Transporting Empty and Heel
Cylinders to the Nevada National Security Site

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad

Origin Shipments? | Traveled rem) LCF® rem) LCF® Risk®” Risk®
Truck (volume-reduced)
Paducah 1,125 3,613,000 3 0.002 0.9 0.0005 8x108 0.2
Portsmouth 1,125 4,191,000 3 0.002 1.0 0.0006 1x107 0.2
Truck (intact)®
Paducah 625 2,005,000 0.02 1x10° 0.06 4x10° 8x10° 0.09
Portsmouth 625 2,332,000 0.03 2x10° 0.07 4x10° 1x108 0.1
Train (volume-reduced)?
Paducah 1,190 570,000 0.5 0.0003 0.4 0.0002 5x108 0.05
Portsmouth 1,190 603,000 0.6 0.0003 0.5 0.0003 1x107 0.08
Train (intact)®®
Paducah 650 281,000 0.02 1x10° 0.03 2x10° 8x108 0.02
Portsmouth 650 295,000 0.03 2x10° 0.04 2x10° 2x107 0.03

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

& The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000.

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
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dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

¢ The intact cylinders represent transport of 10 percent of the total empty and heel cylinders, which is 12,500. The calculated

doses and risks are based on the assumption that the intact cylinders are transported 2 per truck and 60 per train.

Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to

NNSS via truck. There would be 1,125 truck shipments for the Paducah or Portsmouth wastes, in addition to the 56 train

shipments from Paducah or Portsmouth.

¢ Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to
NNSS via truck. There would be 625 truck shipments for the Paducah or Portsmouth wastes, in addition to the 21 train
shipments from Paducah or Portsmouth, respectively.

Note: To convert kilometers to miles multiply by 0.62137.

Table C-24a Collective Population Transportation Risks for Shipment of Calcium
Fluoride to the Nevada National Security Site for the Hydrogen Fluoride
Neutralization Option

Origin Paducah Portsmouth
Mode of Transport Truck Train Truck Train
Number of shipments 8,080 202 8,080 202
Total Distance (one-way [km])? 25,923,000 9,571,000 30,146,000 10,863000
Traffic fatalities (round trip) 1.19 0.49 1.34 0.33

Key: km = kilometer.
@ Because NNSS does not have a direct rail line connection, every train transport requires four shipments of truck transport
from an intermodal facility to NNSS. The cited distances are the sum of truck and train transport distances.

Impacts from Incident-Free Transportation of Radioactive Waste

The potential radiological impacts for transport crews and populations along the routes are shown
in Tables C-22, C-23, and C-24. These tables include the results of shipping all DU oxide and
other wastes to NNSS. As shown in these tables, transportation of the DU oxide dominates the
risks. Therefore, the impacts of shipping unusable cylinders and ancillary LLW and MLLW to
NNSS are not discussed further.

Under this option, transport of DU oxide would not result in any LCFs to crew members. For
truck transport, the maximum calculated LCF risk over the duration of the project (assuming all
DU oxide waste was disposed of at NNSS) would be 0.03, or about 1 chance in 33 of developing
a single LCF among the transportation crews. For train transport, the maximum calculated LCF
risk over the duration of the project would be 0.02, or about 1 chance in 50 of a single LCF among
the transportation crews. Transportation of DU oxide in cylinders results in the maximum impact
on the transportation crew versus transportation of DU oxide in bulk bags, because there are more
shipments with cylinders.

Under this option, the dose to the general population likely would not result in an LCF. For truck
transport of DU oxide, the maximum calculated LCF risk over the duration of the project would
be 0.09, or about 1 chance in 11 of a single LCF in the exposed population. For train transport,
the maximum calculated LCF risk over the duration of the project would be 0.03, or about 1 chance
in 33 of a single LCF in the exposed population. Transportation of DU oxide in cylinders results
in the maximum impact on the general population.

The total radioactive dose received by an MEI (a resident along the route near NNSS),
hypothetically assumed to be exposed to every DU oxide truck shipment over the duration of the
project, would be about 0.39 millirem, resulting in an increased risk of developing a fatal cancer
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of 2.3x10%, or 1 chance in 4,300,000. Assuming that shipments would occur over 9 years, the
average annual dose to this individual would be 0.04 millirem, which is 0.04 percent of DOE’s
limit in DOE Order 458.1 of 100 millirem a year, for exposure to a member of the public.

Impacts of Transportation Accidents Involving Radioactive Waste

Two sets of analyses were performed to evaluate potential radiological transportation accident
impacts: (1) all reasonably foreseeable accidents (total transportation accidents), and
(2) maximum reasonably foreseeable accidents (accidents with radioactive release probabilities
greater than 1x107 [about 1 chance in 10 million] per year). As indicated in Table C-22,
considering all reasonably foreseeable accidents, transport of radioactive waste would likely not
result in any LCFs, but there could be nonradiological fatalities due to traffic accidents under the
truck transportation option.

For maximum reasonably foreseeable accidents, transportation accident probabilities were
calculated for all route segments (that is, rural, suburban, and urban), and maximum consequences
were determined for those shipment routes with a likelihood-of-release frequency exceeding 1
chance in 10 million per year. For DU oxides shipped under this option, the maximum reasonably
foreseeable transportation accident with the highest consequence/risk would involve truck
transport in an urban area (see Appendix B, Table B-7). The maximum reasonably foreseeable
probability of a truck accident involving transport of DU oxide to NNSS would be up to 5.3x10°
per year in an urban area, or approximately 1 chance in 1.9 million each year. The consequences
of the truck transport accident, if it occurred, in terms of population and MEI dose would be about
7.7 person-rem and 0.0064 rem, respectively. These doses would likely result in no (0.005)
additional LCFs among the exposed population and a 4x10° risk that the MEI would develop an
LCF. When the annual frequency of the accident occurring is taken into account, the increased
risk of a single LCF in the exposed population would be negligible (3x107).

C.7.3.3 Transportation of DU Oxide and Other Wastes to Waste Control
Specialists

This section summarizes the potential impacts associated with the shipment of DU oxide and other
wastes between Paducah or Portsmouth to WCS under incident-free and accident conditions.
Table C-25 summarizes the potential transportation impacts for disposal of DU oxide at WCS.
As indicated in this table, all risk values are less than one, except for nonradiological accident risk
associated with truck shipments. This means that no LCFs are expected to occur during transport
by truck or train, but a small number of traffic fatalities could result from nonradiological
accidents. This is the result of the large number of transports over 9 years.

As discussed in Section C.7.3.1, DU oxide cylinders could be shipped in ABC railcars instead of
gondola railcars. The annual and total impacts of shipping in ABC railcars would be similar to
shipping in gondola railcars, except for emissions and traffic accidents, which would be smaller
due to the reduced number of shipments.
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Table C-25  Risks to Crew Members and the Public from Transporting Depleted
Uranium Oxide in Cylinders to Waste Control Specialists
Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad
Origin Shipments? | Traveled rem) LCF® rem) LCF® Risk® Risk®

Truck

Paducah 12,500 21,200,000 25 0.02 66 0.04 4x10°% 2
Portsmouth 12,500 28,600,000 34 0.02 88 0.05 7x10°% 2
Train

Paducah 208 400,000 13 0.008 21 0.01 7x10* 0.2
Portsmouth 208 600,000 20 0.01 32 0.02 1x10° 0.3

Key: LCF = latent cancer fatality; Nonrad = nonradiological.
& The number of shipments were rounded to the nearest 10 when greater than 1,000.

b

Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.

Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

Note: To convert kilometers to miles multiply by 0.62137.

Tables C-26 and C-27 summarize the potential transportation impacts for shipment of unusable
cylinders and other LLW and MLLW to WCS. As indicated in these tables, all risk values are less
than one. This means that no LCFs are expected to occur during transport by truck or train.
Transport of LLW and MLLW to WCS would be about 1 truck shipment annually.

Table C-26  Risks to Crew Members and the Public from Transporting Unusable Empty
and Heel Cylinders to Waste Control Specialists

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad

Origin Shipments | Traveled rem) LCF? rem) LCF? Risk? Risk?
Truck
Paducah 313 500,000 0.006 | 4x10° 0.02 1x10° 5x10° 0.04
Portsmouth 313 700,000 0.009 | 5x10° 0.02 1x10° 9x10° 0.05
Train
Paducah 11 22,000 0.007 | 4x10° 0.01 7x10°® 8x108 0.008
Portsmouth 11 32,000 0.01 6x10° 0.02 1x10° 1x107 0.01

Key: LCF = latent cancer fatality; Nonrad = nonradiological.
& Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero

digit.

Note: To convert kilometers to miles multiply by 0.62137.
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Table C-27  Annual Risks to Crew Members and Public from Transporting Ancillary
LLW and MLLW to Waste Control Specialists

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological| Nonrad
Origin Shipments | Traveled rem) LCF? rem) LCF? Risk® Risk®

Truck
Paducah 1 1,700 2x10% | 1x107 | 1x10* 9x10® 4x104 1x10*
Portsmouth 1 2,300 3x10% | 2x107 | 2x10* 1x107 8x104 2x10*

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

2 Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero
digit.

DOE is also considering the option of transporting DU oxide using bulk bags, consistent with the
analysis presented in the 2004 EISs (DOE 2004a, 2004b). If this option is considered, it was
estimated that there would be 5,490 truck shipments and 1,370 train shipments of bulk bags from
Paducah or Portsmouth, using consistent assumptions as those used in the 2004 EISs. If bulk bags
are used, then the empty and heel cylinders also need to be transported to the disposal sites. It is
assumed that the cylinders would be volume-reduced and packaged 10 in a 20-foot (6-foot)
intermodal container and transported one per truck and two per railcar with 10 railcars per train.
The 2004 EISs also considered that about 10 percent of the cylinders would be transported intact
to NNSS. The risks of transporting the volume-reduced cylinders and those for the intact cylinders
are calculated using the same assumptions used in Table C-26.

Tables C-25a and C-26a summarize the potential transportation impacts for shipment of DU oxide
in bulk bags and the empty and heel cylinders to WCS, respectively. As indicated in these tables,
all risk values are less than one. This means that no LCFs are expected to occur during transport
by truck or train.

Table C-25a Risks to Crew Members and the Public from Transporting Depleted
Uranium Oxide in Bulk Bags to Waste Control Specialists

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad
Origin Shipments? | Traveled rem) LCF® rem) LCF® RiskP Risk®

Truck

Paducah 5,490 9,315,000 12 0.01 40 0.02 4x10° 0.7
Portsmouth 5,490 12,530,000 17 0.01 54 0.03 7x10° 0.9
Train

Paducah 140 275,000 11 7x10°3 17 0.01 8x10* 0.1
Portsmouth 140 426,000 17 0.01 25 0.02 2x10°3 0.2

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

& The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000.

b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero

digit.

Note: To convert kilometers to miles multiply by 0.62137.
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Table C-26a Risks to Crew Members and the Public from Transporting Empty and Heel
Cylinders to Waste Control Specialists

Incident-Free Accident
Crew Population
Number One-way Dose Dose
of Kilometers | (person- (person- Radiological | Nonrad

Origin Shipments? | Traveled rem) LCF® rem) LCF® Risk® Risk®
Truck (volume-reduced)
Paducah 1,125 1,898,000 1 0.0008 0.5 0.0003 8x10® 0.1
Portsmouth 1,125 2,559,000 2 0.001 0.7 0.0004 2x107 0.2
Truck (intact)°
Paducah' 625 2,005,000 0.02 |0.00001| 0.06 0.00004 8x10° 0.09
Portsmouth 625 2,332,000 0.03 |0.00002| 0.07 0.00004 1x10°® 0.1
Train (volume-reduced)
Paducah 56 112,000 0.2 0.0001 0.3 0.0002 1x10”7 0.04
Portsmouth 56 164,000 0.2 0.0001 0.4 0.0002 3x107 0.07
Train/Truck (intact)®d
Paducah 650 281,000 0.02 |0.00001| 0.03 0.00002 8x10°® 0.02
Portsmouth 650 295,000 0.03 |0.00002| 0.04 0.00002 2x107 0.03

Key: LCF = latent cancer fatality; Nonrad = nonradiological.

& The number of shipments was rounded to the nearest 10 when greater than 1,000 and to the nearest 5 when less than 1,000.
b Risk is expressed in terms of LCF, except for nonradiological risk, where it refers to the number of traffic accident fatalities.
Radiological risk is calculated for one-way travel, while nonradiological risk is calculated for two-way travel. Accident
dose-risk can be calculated by dividing the risk values by 0.0006 (DOE 2003). The values were rounded to one non-zero

digit.

¢ The intact cylinders represent transport of 10 percent of the total empty and heel cylinders, which are 12,500. The calculated
doses and risks are based on the assumption that the intact cylinders are transported two per truck and 60 per train. These
cylinders are transported to NNSS, when the disposal facility is other than NNSS.

¢ Because NNSS does not have a rail yard, the waste would be transported from a nearby rail yard (Barstow, California) to
NNSS via truck. There are 625 truck shipments for the Paducah or Portsmouth wastes, in addition to the 21 train shipments
from Paducah or Portsmouth, respectively

Note: To convert kilometers to miles multiply by 0.62137.

Furthermore, the impacts from the transport of calcium fluoride (CaFz) from neutralization of
hydrogen fluoride, to a LLW disposal facility is also estimated. It is estimated that there would be
about 8,090 truck shipments or 202 train shipments from Paducah or Portsmouth to NNSS. The
estimated traffic fatalities from these shipments are summarized in Table C-27a.

Table C-27a Collective Population Transportation Risks for Shipment of Calcium
Fluoride to the Waste Control Specialists Site for the Hydrogen Fluoride
Neutralization Option

Origin Paducah Portsmouth
Mode of Transport Truck Train Truck Train
Number of shipments 8,080 202 8,080 202
Total Distance (one-way [km])? 12,454,000 4,055,000 18,455,000 5,953,000
Traffic fatalities (round trip) 0.91 0.19 1.29 0.27

Impacts from Incident-Free Transportation of Radioactive Waste

As shown in Tables C-25, C-26, and C-27, transportation of the DU oxide dominates the risks.
Therefore, the impacts of shipping unusable cylinders and other LLW and MLLW to the WCS
facility are not discussed further.
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Under this option, transport of DU oxide would not result in any LCFs to crew members. For
truck transport, the maximum calculated LCF risk over the duration of the project (assuming all
DU oxide waste was disposed of at WCS) would be 0.02, or 1 chance in 50 of a single LCF among
the transportation crews. For train transport, the maximum calculated LCF risk over the duration
of the project would be 0.01, or 1 chance in 100 of a single LCF among the transportation crews.
Transportation of DU oxide in cylinders results in the maximum impact on the transportation crew
versus transportation of DU oxide in bulk bags, because there are more transports with cylinders.

Under this option, the dose to the general population likely would not result in an LCF. For truck
transport of DU oxide, the maximum calculated LCF risk over the duration of the project would
be 0.05, or 1 chance in 20 of a single LCF in the exposed population. For train transport, the
maximum calculated LCF risk over the duration of the project would be 0.02, or 1 chance in 50 of
a single LCF in the exposed population. Transportation of DU oxide in cylinders results in the
maximum impact on the general population.

The total radioactive dose received by an MEI (a resident along the route near WCS),
hypothetically assumed to be exposed to every DU oxide truck shipment over the duration of the
project, would be about 0.39 millirem, resulting in an increased risk of developing a fatal cancer
of 2.3x10%, or 1 chance in 4,300,000. Assuming that shipments would occur over 9 years, the
average annual dose to this individual would be 0.04 millirem, which is 0.04 percent of DOE’s
limit in DOE Order 458.1 of 100 millirem a year, for exposure to a member of the public.

Impacts of Transportation Accidents Involving Radioactive Waste

Two sets of analyses were performed to evaluate potential radiological transportation accident
impacts: (1) all reasonably foreseeable accidents (total transportation accidents), and
(2) maximum reasonably foreseeable accidents (accidents with radioactive release probabilities
greater than 1x10°"[1 chance in 10 million] per year). As indicated in Table C-25, considering all
reasonably foreseeable accidents, transport of radioactive waste would likely not result in any
LCFs, but there could be nonradiological fatalities due to traffic accidents under the truck
transportation option.

For maximum reasonably foreseeable accidents, transportation accident probabilities were
calculated for all route segments (that is, rural, suburban, and urban), and maximum consequences
were determined for those shipment routes with a likelihood-of-release frequency exceeding 1
chance in 10 million per year. For DU oxides shipped under this option, the maximum reasonably
foreseeable transportation accident with the highest consequence/risk would involve train
transport with the assumption of the breach of all six cylinders in a railcar in an urban area (see
Appendix B, Table B-7). The maximum reasonably foreseeable probability of a train accident
involving transport of DU oxide to WCS would be up to 4.1x10° per year in an urban area, or
approximately 1 chance in 244,000 each year. The consequences of the train transport accident,
if it occurred, in terms of population and MEI dose would be about 11 person-rem and 0.039 rem,
respectively. These doses would likely result in 0 (0.007) additional LCFs among the exposed
population and 2x107 risk that the MEI would develop an LCF. When the annual frequency of
the accident occurring is taken into account, the increased risk of a single LCF in the exposed
population would be negligible (3x10¥).
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C.8 SOCIOECONOMICS

The socioeconomic analysis covers the effects on population, employment, income, regional
growth, housing, and community resources in the region of influence (ROI) of Paducah and
Portsmouth.

C.8.1 Conversion and Storage

The socioeconomic impacts from operating the conversion facilities were evaluated in the 2004
EISs (DOE 2004a, DOE 2004b). As stated in Section C.2 of this DU Oxide SEIS, annual impacts
for DUFs to DU oxide conversion that are presented in the 2004 EISs, would be expected to be the
same for commercial material. During operation of the conversion facility at Paducah, 160 direct
jobs and 170 indirect jobs were expected to be created. At the beginning of operations, an
estimated 220 new residents were estimated to migrate into the area and require 80 housing units.
In addition, 2 new public service employees (one general and one teacher in McCracken County)
were estimated to be required to support the incoming population. During conversion operations,
an estimated $13 million in personal income was estimated to be generated annually in the ROI
(DOE 2004a). Any socioeconomic impacts associated with the operational impacts evaluated in
the 2004 EIS (DOE 2004a) would have occurred and would be expected to continue at that level.
Thus, there would be no new direct or indirect jobs or incoming population or new public service
positions during conversion of 150,000 MT of commercial DUFs. Existing employment, annual
personal income generated, and annual public finances generated during conversion operations
would extend for the additional 8 years it would take to convert the commercial DUFs to DU oxide
at Paducah.

Similar to the socioeconomic impacts of conversion operations at Paducah, operation of the
conversion facility at Portsmouth, was estimated to require 160 direct jobs and 160 indirect jobs.
At the beginning of operations, an estimated 220 new residents were estimated to migrate into the
area and require 80 housing units. In addition, 4 new public service employees were estimated to
be required to support the incoming population. During conversion operations, an estimated $13
million in personal income was estimated to be generated annually in the ROl (DOE 2004a). Any
socioeconomic impacts associated with the operational impacts evaluated in the 2004 EIS (DOE
2004b) would have occurred and would be expected to continue at that level. Thus, there would
be no new direct or indirect jobs or incoming population or new public service positions during
conversion of 150,000 MT of commercial DUFs. Existing employment, annual personal income
generated, and annual public finances generated during conversion operations would extend for
the additional 11 years it would take to convert the commercial DUFs to DU oxide at Portsmouth.

DU oxide container storage and maintenance activities, and loading of wastes for off-site shipment
at Paducah, while 12 workers would be required at Portsmouth (PPPO 2018). This employment
represents approximately 1 percent in the 2018 total employment of 1,200 at Paducah or 0.5
percent of the 2018 total employment of 2,612 at Portsmouth (PPPO 2018). Additional
management of large quantities of CaF2 would only be required if DOE was unable to sell HF; in
which case, staff assigned to manage HF could manage CaF2. Therefore, because of the small
number of employees involved, no in-migration or out-migration is expected that would impact
population, employment, income, regional growth, housing, or community services in the Paducah
or Portsmouth ROIs as a result of management of the commercial DU oxide material.
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Post conversion employment at both sites would be expected to decline to 6 employees. Assuming
that there would be no job replacements within the ROI, a total loss of 10 employees at Paducah
and 6 employees at Portsmouth could result in an out-migration of people. Based on the U.S.
Census information in Sections 3.1.7 and 3.2.7, an out-migration would represent a 0.01 percent
decline in the total ROI population at Paducah and 0.003 percent decline at Portsmouth.
Employment in both areas would decline by 0.01 percent. In addition, the number of houses
available for sale or rent would increase slightly while demand for public services would decline.
The socioeconomic impacts of the out-migration of 10 employees within the Paducah ROI and 6
employees within the Portsmouth ROI would be relatively small.

Potential socioeconomic impacts associated with conversion and storage under the Conversion and
Disposal scenario would be similar to those impacts under the Conversion and Storage scenario.

C.8.2 Conversion and Disposal

Under the Conversion and Disposal scenario, DU oxide storage containers and other wastes would
need to be moved and loaded onto trucks or railcars for shipment to the disposal site. Similar to
the Conversion and Storage scenario, employment for DU oxide container monitoring and
maintenance, and loading of wastes for off-site shipment, is estimated at 16 full-time employees
for Paducah and 12 full-time employees for Portsmouth. Loading of DU oxide in bulk bags for
off-site shipment to disposal would likely be similar to loading of DU oxide in cylinders since bulk
bags would require fewer bags than DU oxide in cylinders (less labor) but would generate a greater
number of empty and heel cylinders (more labor). Therefore, because of the small number of
employees involved, no in-migration or out-migration is expected under this scenario and no
impact on population and regional growth, housing, or community services in the Paducah or
Portsmouth ROIs during loading of wastes for off-site shipment to disposal.

C.9 WASTE MANAGEMENT

Impacts on the waste management infrastructure could occur at Paducah or Portsmouth from DUFe
cylinder storage, conversion of DUFs to DU oxide, DU oxide container storage, and loading DU
oxide containers for off-site disposal. Impact on the capacity of one or more off-site disposal
facilities could occur from disposal of DU oxide and other wastes.

C.91 Paducah or Portsmouth

DUFs conversion operations at Paducah or Portsmouth would annually generate DU oxide that
would be contained within cylinders that had been emptied of DUFg, or alternatively, disposed of
in bulk bags). The DU oxide cylinders would be stored indefinitely (assumed to be 100 years for
purposes of analysis) at the sites under the Conversion and Storage Scenario but disposed of off
site as LLW under the Conversion and Disposal Scenario. Bulk bags would not be used under the
Conversion and Storage scenario, because they are not intended for long-term storage of DU oxide.
In any event, DU oxide is not discussed further in this section because it is not consider to be waste
until shipped off site for disposal.

In addition to DU oxide, under both scenarios the same types of waste would be generated at either
of the two facilities. Table C-28 summarizes the annual and total radioactive waste volumes
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projected at Paducah or Portsmouth for conversion operations and for storage and maintenance of
oxide cylinders, as well as the percentages that the annual waste quantities would represent
compared to current waste generation rates.

Table C-28 Annual and Total Radioactive Waste Generation at Paducah or Portsmouth

Total Waste Volume
Paducah Portsmouth (cubic yards)

Annual Annual

Waste Percent of Waste Percent of

Volume Current Volume Current

(cubic Waste (cubic Waste

Waste Activity yards) Generation® | yards) Generation? Paducah | Portsmouth
Conversion and Storage Scenario
gyr;:’rfgsr'gb DUF, 420 NWS 310 NWS 3,500 3,500
LLW Conversion 58 27 43 27 480 480
CaF; 4,910 NWS 3,660 NWS 40,600 40,600
LLWe DU oxide 2.1 1.0 1.6 1.0 210 160
storage and
MLLW maintenance 0.014 1.0 0.010 1.0 1.4 1.0
Conversion and Disposal Scenario
Unusable
cylinders® | DUF, 420 NWS 310 NWS 3,500 3,500
LLW Conversion 58 27 43 27 480 480
CaF; 4,700 NWS 3,660 NWS 46,600 46,600
LLWe DU oxide 2.1 1.0 1.6 1.0 180 91
storage and

MLLW maintenance | 0014 1.0 0.010 1.0 1.1 0.59

Key: DU = depleted uranium; DUFs = depleted uranium hexafluoride; LLW = low-level radioactive waste; MLLW = mixed
low-level radioactive waste; NA = not applicable; NWS = new waste stream.

& Waste from current activities at Paducah is described in Chapter 3, Section 3.1.8, of this DU Oxide SEIS, while waste from
current activities at Portsmouth is described in Section 3.2.8.

b The listed volume of the unusable cylinders is the envelope volume of the cylinders. Waste volumes may be significantly
reduced if the cylinders were volume-reduced (e.g., compacted or shredded) at the disposal facilities or a separate waste
treatment facility.

4 The comparison is against current LLW generation rates other than DU oxide and unusable cylinders which are addressed
separately in this table.

Note: To convert cubic yards to cubic meters, multiply by 0.76456.

It is assumed that some of the cylinders that had been emptied of DUFs would be determined to
be unusable as containers for DU oxide. It is assumed that the DU oxide and unusable cylinders
would be managed as LLW. As with Chapter 4, Section 4.1.1.8, of this DU Oxide SEIS, it was
conservatively assumed that 5 percent of the DUFs cylinders received from commercial sources
would be unusable as DU oxide containers and would be disposed of as LLW. Under this
assumption, unusable cylinders would be generated at a rate of 75 cylinders per year at Paducah
or about 56 cylinders per year at Portsmouth. The same envelope volume is assumed for the
unusable cylinders as for the DU oxide cylinders.

The LLW volumes include CaFz, which, for this appendix, is conservatively assumed to be
managed as radioactive waste. Total volumes were estimated based on the total periods of
conversion operations, assumed to be approximately 8 years at Paducah or 11 years at Portsmouth
(see Section C.1).
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Finally, storage and maintenance of DU oxide cylinders at Paducah or Portsmouth would annually
generate solid LLW, including LLW containing constituents such as polychlorinated biphenyls,
which are regulated under the Toxic Substances Control Act and MLLW. Annual volumes are
assumed to be the same as those for storage of DU oxide cylinders generated from conversion of
DOE DUFs (see Chapter 4, Section 4.1.1.8, of this DU Oxide SEIS). Total volumes are estimated
for the Conversion and Storage and Conversion and Disposal Scenarios based on the assumed DU
oxide storage years, which are listed in Table C-1.

As indicated, the bulk of the radioactive waste would be generated as part of the conversion process
with only minor quantities generated from storage and maintenance of DU oxide cylinders. For
analysis, it is assumed that the oxide generation rate would be in accordance with the nominal
conversion rates for Paducah and Portsmouth (current conversion rates are smaller). Assuming
these nominal conversion rates and the above conservative assumptions about the annual volume
of unusable cylinders to be generated, the annual volume of unusable cylinders produced would
be much larger than current actual LLW generation rates. LLW volumes from DUFs conversion
would be a fraction of current generation rates for either site as a whole, while LLW and MLLW
volumes from storage and maintenance of DU oxide cylinders would represent a negligible
percentage of current waste generation rates for either site as a whole.

Although the unusable cylinders and CaF2 would be very large percentages of current LLW
generation, the site waste management infrastructure was modified to handle these volumes of
wastes. Therefore, managing these waste would not adversely affect the waste management
infrastructure. DOE does not expect operational difficulties at Paducah or Portsmouth in managing
the projected radioactive waste quantities. Although the projected volume of unusable cylinders
is much larger than the current rate at either Paducah or Portsmouth, assuming the maximum
generation rate of unusable cylinders (75 per year at Paducah), this rate would represent only 6 to
7 unusable cylinders being generated each month. Assuming truck delivery of the unusable
cylinders to off-site facilities and two cylinders per truck load, only 3 to 4 off-site shipments would
be required per month. Shipment of the CaF: to off-site disposal facilities, would require 3 to 4
truck shipments or approximately 2 train shipments per month. These off-site shipment rates
would not represent a management problem at Paducah or Portsmouth. Therefore, generation of
waste during DUFs conversion and storage of DU oxide cylinders would not impact radioactive
waste management capabilities at either Paducah or Portsmouth.

All oxide and other radioactive waste would be sent to off-site radioactive waste disposal facilities.
Management of this waste at these facilities is addressed below in the “Radioactive Waste
Disposition” subsection.

Conversion of DUFs would also generate hazardous waste, nonhazardous waste, and liquid
sanitary waste as summarized in Table C-29. The indicated waste quantities would be the same
for both the Conversion and Storage and Conversion and Disposal Scenarios. For hazardous waste
and nonhazardous waste, a comparison of annual rates is made against current generation rates.
For liguid sanitary waste, a comparison of annual rates is made against the treatment capacities of
the on-site wastewater treatment systems. Much smaller quantities of nonhazardous waste and
liquid sanitary waste would also be generated as part of DU oxide container storage and
maintenance operations.

C-63 April 2020



Final Supplemental Environmental Impact Statement — Depleted Uranium Oxide
Appendix C — Impacts of the Management of Commercially Generated Depleted Uranium Hexafluoride

Table C-29 Nonradioactive Waste Generation from Commercial Depleted Uranium
Hexafluoride Conversion at Paducah or Portsmouth

Total Waste Volume
Paducah Portsmouth (cubic yards)®
Annual Annual Percent of
Waste Percent of Waste Current
Volume Current Volume Annual Waste
(cubic Annual Waste (cubic Generation®
Waste yards)? Generation® yards)? Paducah | Portsmouth
Hazardous waste 7.2 97 5.4 97 60 60
Nonhazardous 240 300 190 320 2,000 2,100
waste
Liquid sanitary 550106 0.23 550106 0.075 4.6x107 6.1x107
waste (liters)

Annual waste volumes for liquid sanitary waste are in units of liters.
b Waste from current activities at Paducah is described in Chapter 3, Section 3.1.8, of this DU Oxide SEIS, while waste from
current activities at Portsmouth is described in Section 3.2.8.
¢ Total waste volumes assuming 8 and 11 years of conversion facility operation for Paducah and Portsmouth, respectively.
Note: To convert cubic yards to cubic meters, multiply by 0.76456; liters to gallons, multiply by 0.26418.

At either Portsmouth or Paducah, nonhazardous waste would be disposed of on site or sent to off-
site permitted recycle or disposal facilities; hazardous waste would be sent to off-site treatment
and disposal facilities, and sanitary wastewater would be treated in on-site facilities (see Sections
3.1.8 and 3.2.8). The projected waste quantities would not represent a management problem at
Paducah or Portsmouth. Because hazardous waste generation rates would be comparable to
existing rates, no concerns are expected in on-site management or in off-site waste management
capacities. Multiple off-site hazardous waste facilities exist within Kentucky and Ohio and
neighboring states.”® Nonhazardous waste generation rates would be larger than current rates but
again, no management concerns are expected. In addition to an on-site disposal capacity that may
be used at Portsmouth, there are multiple nonhazardous waste recycle and disposal facilities within
Kentucky and Ohio; " thus, no concerns are expected with respect to off-site disposal capacities.

Cc.9.2 Radioactive Waste Disposition

This section describes the potential impacts on the disposal capacities and operations at
EnergySolutions, NNSS, and WCS. Other potential environmental impacts of disposal at each site
are not analyzed in this DU Oxide SEIS. Consistent with common practice, as long as the waste
to be disposed of is within the authorized capacity and waste acceptance criteria of the disposal
facility, the impacts of disposal have already been considered and found to be acceptable. It is
expected that disposal of the oxide and other radioactive wastes identified in this appendix would
be licensed or authorized®® in accordance with a regulatory determination of safety by means of
analyses and long-term performance assessments. Chapter 5, Section 5.4.3, of this DU Oxide
SEIS, describes the licenses and permits held by the EnergySolutions site. EnergySolutions’

8 For example, 22 commercial facilities in Ohio provide hazardous waste services, including one hazardous waste
landfill (Ohio EPA 2008); 12 commercial facilities provide hazardous waste services in Kentucky, although none
operates a hazardous waste landfill (Fisher 2018).

S For example, there are 43 permitted municipal solid waste facilities in Ohio (Ohio EPA 2018), and 31 in
Kentucky (KEEC 2018)

80 Or permitted in the case of constituents within the waste regulated under other statutes than the Atomic Energy
Act of 1954, as amended.
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operating licenses and permits are available for
https://customerportal.energysolutions.com/.

review at the following website:

Section 5.4.2 of this DU Oxide SEIS describes applicable laws and regulations for disposal of
waste at NNSS. Additional information on applicable laws and regulations, and the impacts of
disposal of LLW at NNSS, is presented in the Final Site-Wide Environmental Impact Statement
for the Continued Operation of the Department of Energy/National Nuclear Security
Administration Nevada National Security Site and Off-Site Locations in the State of Nevada (DOE
2013). Section 5.4.3 of this DU Oxide SEIS describes the licenses and permits held by WCS.
WCS operating licenses and permits are available for review at the following website:
http://www.wcstexas.com/facilities/licenses-and-permits/.

Table C-30 presents the total volumes of LLW and MLLW (including oxide and unusable
cylinders) that are projected from conversion of 150,000 metric tons of commercial DUFs. In

Table C-30 Percentages of Disposal Capacities at EnergySolutions, Nevada National
Security Site, and Waste Control Specialists

Percent of Disposal Capacity
Volume Nevada National Waste Control
Waste (cubic yards) Energy Solutions’ Security Site” Specialists®
Conversion and Storage Scenario
DU oxide NA NA NA NA
Unusable 3,500 0.084 0.20 0.37
cylinders
LLwef 680 0.016 0.039 0.072
MLLW 14 3.8x10* 9.1x10* 1.4x10*
CaF; 40,600 1.0 2.3 4.3
Conversion and Disposal Scenario
DU oxide 69,900 100 3.9 7.3
Unusable 3,500 0.084 0.20 0.37
cylinders®
LLwef 650 0.016 0.037 0.068
MLLW 0.70 2.0x10* 4.8x10* 7.4x10°
CaF; 40,600 1.0 2.3 4.3

Key: DU = depleted uranium; FWF = Federal Waste Facility; LLW = low-level radioactive waste; MLLW = mixed low-level
radioactive waste; NA = not applicable; WCS = Waste Control Specialists.

@ The disposal capacity for LLW and MLLW other than DU oxide is assumed, respectively, to be the remaining capacity in the
Class A West Embankment (4.17 million cubic yards [3.25 million cubic meters]) and the Mixed Waste disposal cell
(358,000 cubic yards [274,000 cubic meters]) as of August 2016 (see Chapter 3, Table 3-27). DU oxide would be disposed of

in a separate dedicated disposal unit sized to receive all DU oxide.

b The disposal capacity for LLW and MLLW at the Area 5 Radioactive Waste Management Complex is assumed to be 1,78
million cubic yards (1.36 million cubic meters) and 148,000 cubic yards (113,000 cubic meters) (Table 3-28). It is assumed
that DU oxide would be disposed of in the Area 5 LLW disposal units.

¢ Itis assumed that LLW, MLLW, and DU oxide would be disposed of in the FWF at WCS with a total capacity of about
963,000 cubic yards (736,000 cubic meters), of which about 8,000 cubic yards (6,116 cubic meters) had been used as of

August 2016 (see Chapter 3, Table 3-29).

4 The listed volume of the unusable cylinders is the envelope volume of the cylinders. Waste volumes may be significantly
reduced if the cylinders were volume-reduced (e.g., compacted or shredded) at the disposal facility or a separate waste

treatment facility.

¢ Includes all LLW projected from DUFs conversion and storage and maintenance of DU oxide cylinders except for DU oxide,
CaFz, and unusable cylinders. Both these waste streams are considered separately.
f Total LLW volumes from storage and maintenance of DU oxide cylinders are slightly different for these activities at Paducah
compared to comparable activities at Portsmouth. The larger LLW volumes from either Paducah or Portsmouth are shown in

this table.
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addition, the table estimates the percentages of the disposal capacities represented by these
volumes for the three LLW and MLLW disposal facilities addressed in this DU Oxide SEIS:
EnergySolutions, NNSS, and WCS. The percentages of disposal capacities are determined
assuming that all LLW and MLLW from the conversion process would be disposed of at each of
the three facilities. The percentages for any individual facility would be reduced by sending the
waste to more than one facility.

The disposal of DU oxide, unusable cylinders, ancillary LLW and MLLW, and CaF2 would not
exceed the disposal capacities at any of the evaluated facilities, even if each facility received all
waste from Paducah or Portsmouth. DU oxide would not be disposed of under the Conversion and
Storage Scenario. Under the Conversion and Oxide Disposal Scenario, disposal of DU oxide at
EnergySolutions would not exceed the disposal capacity. This is because the disposal unit that
would receive the DU oxide is a dedicated disposal unit that would be designed and sized to receive
all DU oxide that may be sent from Paducah and Portsmouth. Disposal of DU oxide under this
scenario at NNSS or WCS would represent less than 10 percent of the disposal capacities at either
facility. Disposal of unusable cylinders and other LLW would represent less than 1 percent of the
capacity at any evaluated facility, while disposal of MLLW would represent only tiny fractions of
the disposal capacities at any evaluated facility.

As noted above, the listed volume of the unusable cylinders is the envelope volume of the
cylinders. Cylinder waste volumes would be significantly reduced if the cylinders were volume-
reduced (e.g., compacted or shredded) at the disposal facility or a separate waste treatment facility.
In addition, disposal operations at any of the evaluated facilities would need to address the void
spaces within the cylinders, which could include measures such as volume reduction, filling the
void volume within the cylinders with a material such as grout or sand, or by stabilizing the
cylinders in place with grout or similar media.

DOE would coordinate the proposed shipment scheduling with any facility receiving the waste to
ensure that appropriate personnel and equipment are available to safely manage waste receipts.
EnergySolutions and WCS routinely receive waste by both truck and train. Assuming either
EnergySolutions or WCS received DU oxide cylinders from Paducah or Portsmouth, either
disposal facility could conservatively receive up to 2,880 cylinders in a year. Assuming the
cylinders are all shipped by truck and that there are 250 working days per year at Paducah or
Portsmouth and the disposal sites, EnergySolutions or WCS would receive an average of about 12
truckloads of DU oxide cylinders per day. Otherwise, assuming the same number of cylinders was
shipped by train from Paducah or Portsmouth, trains with DU oxide cylinders would arrive about
4 times per month. Assuming 6 cylinders per gondola railcar and 10 railcars per train, each train
shipment would contain 60 cylinders to be offloaded and transferred to the designated disposal
unit.

DOE expects that neither EnergySolutions nor WCS would have difficulty in accommodating
either delivery mode. DOE expects that an average of 12 trucks per day or 4 trains per month
would be within the range of truck and train shipments that routinely arrive at EnergySolutions or
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WCS, and the uniform nature of the DU oxide shipments in terms of container type and size, and
waste content, enhances the efficiency of disposal operations.8!

Projected volumes of other radioactive wastes are much smaller and could be easily managed at
EnergySolutions or WCS. Unusable cylinders would represent the largest volumes, but could be
readily managed at either disposal facility. Unusable cylinders would annually average
approximately 38 truck deliveries from Paducah or about 28 truck deliveries from Portsmouth
(assuming two cylinders per truck). Assuming 250 working days per year at the disposal facilities,
there would be an average of one truck delivery of unusable cylinders every seven working days
from Paducah or one truck delivery every nine working days from Portsmouth. The largest annual
quantity of LLW (not including DU oxide and unusable cylinders) considering either scenario
(about 77 cubic yards) would be generated at Paducah. This annual volume of waste could be
hypothetically disposed of in approximately 290, 55-gallon drums. Assuming that delivery to
either disposal facility would be by truck and each truck could carry 60 drums, there would be
approximately 5 truck shipments per year. The projected annual volume of MLLW from either
Paducah or Portsmouth could be hypothetically delivered in a single 55-gallon drum, so receipt of
MLLW would not represent a management concern at either facility.

Alternatively, shipments of unusable cylinders and other wastes could be made by train delivery
to EnergySolutions or WCS. Delivery of these cylinders and wastes would require only a few train
shipments per year, which would not be expected to represent any management concerns at either
facility.

NNSS is capable of receiving waste only by truck shipment. Assuming NNSS received DU oxide
from Paducah or Portsmouth at a rate of 12 trucks per day, this frequency of delivery could be
addressed at NNSS under the current operational capability (equipment and personnel). Assuming
the cylinders were delivered by train to an intermodal location to be transferred to trucks for
delivery to NNSS, it could require multiple days for all cylinders from each train shipment to be
transported from the intermodal location to NNSS. As discussed above, one of the features of the
DU oxide shipments that would lead to efficient and timely disposal operations is their expected
uniformity in terms of container shape, size, and waste content. Truck and train shipments would
be scheduled to ensure the proper mix of personnel and equipment.

Similar to the discussion for EnergySolutions and WCS, the projected volumes of unusable
cylinders or other wastes are smaller than the oxide volumes and could be managed at NNSS given
its existing personnel and equipment configuration. As discussed above, delivery of unusable
cylinders would annually average 1 truck delivery every 7 working days from Paducah or 1 truck

81 Shipments to LLW and MLLW disposal facilities are inspected upon arrival for compliance with acceptance
criteria such as direct radiation levels, the presence of detectable removable contamination, waste content, and
manifesting. Departing vehicles are also inspected to ensure compliance with transportation requirements including
the presence of detectable removable contamination. A uniform waste stream such as DU oxide would require less
time to perform these inspections than another waste stream containing, for example, a more variable range of
isotopes. It also requires less time to inspect a rail shipment than it would if the same quantity of waste in the rail
shipment was instead shipped in multiple truck loads. The uniform size and configuration of the great majority of
the DU oxide containers (i.e., cylinders) also promotes a more efficient and timely waste emplacement process
compared to that required for shipments containing the same quantity of waste but in containers of a variety of sizes
and configurations (e.g., drums, boxes, lift liners).
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delivery every 9 working days from Portsmouth. As discussed above, annual deliveries of other
LLW and MLLW would not represent a management concern at NNSS.

C.10 ENVIRONMENTAL JUSTICE

A determination of impacts that could disproportionately affect minority and low-income
populations is based upon the impacts on the resource areas considered in this appendix.

C.10.1 Conversion and Storage

As shown in Chapter 3, Sections 3.1.11 and 3.2.11, of this DU Oxide SEIS, there are a number of
census tracts with a higher proportion of minority and low-income populations within 50 miles
(80 kilometers) of both Paducah and Portsmouth. However, as described in this appendix, under
normal conditions there would be no high and adverse impacts anticipated on other resource areas
that would disproportionately impact minority and low-income populations under the Conversion
and Storage scenario.

Potential adverse human health impacts associated with an accident could impact the health and
safety of the general population surrounding the site. For all youth and elderly populations,
disproportionate impact is inherent. The extent to which youth and the elderly will be impacted is
disproportionate due to their inherent vulnerabilities. Thus, potential accidental releases of
hazardous materials have the potential to disproportionately impact children (under 18 years) and
the elderly (65 and older). Operational and natural phenomena initiated events identified in the
hazard evaluation tables in the documented safety analyses that involved DU oxide were found to
have “negligible” radiological and chemical consequences to the public. In addition, as described
in Section C.7.3, truck or train transportation of DU oxide, unusable cylinders, CaF, and ancillary
LLW and MLLW to off-site disposal facilities is not expected to result in any LCFs although a
number of nonradiological fatalities due to traffic accidents could occur. The location of potential
transportation accidents and the types of persons affected cannot be projected and reliably
predicted and thus, there would be no reason to expect that minority and low-income populations
would be affected disproportionately by high and adverse impacts. Therefore, disproportionate
high and adverse impacts on minority or low-income populations are not expected under this
scenario.

C.10.2 Conversion and Disposal

The impacts of storage of DUFs containers, conversion of DUFs to DU Oxide, storage of DU oxide
containers, and loading of wastes for off-site disposal at Paducah or Portsmouth would be similar
to those described for the Conversion and Storage scenario and there would be no high and adverse
impacts anticipated to other resource areas that would disproportionately impact minority and low-
income populations.

During disposal of the DU Oxide under this scenario, truck and railcar loading activities would
occur within the industrialized areas of Paducah or Portsmouth. For all youth and elderly
populations, disproportionate impact is inherent. The extent to which youth and the elderly will
be impacted is disproportionate due to their inherent vulnerabilities. However, the potential
impacts associated with the shipment of DU oxide and other wastes from Paducah or Portsmouth
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to the disposal sites (see Section C.7.3) is not expected to result in any LCFs although a number
of nonradiological fatalities due to traffic accidents could occur. In addition, the locations of
potential transportation accidents and the types of persons affected cannot be projected and reliably
predicted and thus, there would be no reason to expect that minority and low-income populations
would be affected disproportionately by high and adverse impacts. Therefore, disproportionate
high and adverse impacts on minority or low-income populations are not expected during
transportation of wastes to disposal sites under this scenario.

C.11 RESOURCE USE

Resources would be used during commercial DUFs cylinder storage, conversion of DUFs to DU
oxide, DU oxide container storage, loading DU oxide containers for off-site disposal, and disposal
of DU oxide and other wastes. The major commitments of natural and man-made resources related
to the scenarios for management of commercial DUFs are discussed below. Three major resource
categories would be committed: land, labor and materials, and energy.

C111 Land

When no longer needed, DOE could decontaminate the conversion facilities and the storage yards.
After decontamination, the conversion facilities and the storage yards could be reused for another
productive use. If a productive use for the facilities is not found, they could be demolished and
removed. Appropriate CERCLA and/or NEPA reviews would be conducted before initiation of
decontamination, decommissioning, and demolition (DD&D) and removal actions. Examples of
future use of these tracts of land, although beyond the scope of this DU Oxide SEIS, could include
other industrial uses, and restoring them for unrestricted use. Therefore, the commitment of this
land resource would not necessarily be irreversible. However, the land used to dispose of DU
oxide and other wastes is likely to be irretrievable because wastes in belowground disposal areas
are not anticipated to be removed, the land could not be restored, and the site could not be used for
other purposes.

C.11.2 Labor and Materials

Human resources (labor) would be expended during commercial DU management activities. The
commitment of labor and material resources for management of commercial DUFs would include
labor and materials consumed or reduced to unrecoverable forms of waste. Table C-31 shows the
estimated consumption of labor and materials under the commercial DUFs management scenarios
evaluated in this DU Oxide SEIS. Consumption of the labor and materials would not constitute a
major drain on local resources. Substantial steel would be used in the form of unusable cylinders
and DU oxide disposal containers. Substantial quantities of other materials would be used during
the conversion of DUFs to DU oxide. Consumption of steel and other materials, although
irreversible and irretrievable, would not involve a resource in short supply in the United States.
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Table C-31 Resource Use for Management of Commercial DUFg
Paducah Portsmouth
Conversion Conversion Conversion Conversion
and Storage and Disposal and Storage and Disposal
Resource Scenario Scenario Scenario Scenario

Labor
Full-time equivalent (person-years) 1,710 1,540 2,480 2,130
Material
Steel (in disposal containers and 814 17,100 814 17,100
unusable cylinders) (tons)
Lime (tons) 152 152 154 154
Ammonia (tons) 5,360 5,360 5,610 5,610
Potassium hydroxide (tons) 64 64 66 66
Nitrogen (tons) 80,000 80,000 85,800 85,800
Energy
Electricity (megawatt-hours) 298,000 298,000 342,000 342,000
Gasoline (gallons) 55,700 34,000 125,000 64,900
Diesel fuel (gallons)?

Max for train transportation 3,540,000 4,380,000

Max for truck transportation 185,000 9,190,000 271,000 10,900,000
Natural gas (scf) 1.85x10% 1.85x10% 2.31x10%* 2.31x10%

Key: Max = maximum; scf = standard cubic feet.

2 Includes diesel fuel for conversion, cylinder handling and loading equipment, and for truck or train transportation vehicles for
transportation to a disposal site. Disposal at the Nevada National Security Site (NNSS) resulted in the maximum fuel use and
therefore the values for NNSS were used in this table.

C.11.3 Energy

The commitment of energy resources during commercial DUFs management would include the
consumption of electricity and fossil fuels (i.e., diesel fuel, gasoline) used for equipment operation
and transportation vehicles (see Table C-31). Consumption of energy would not constitute a
permanent drain on local resources or involve any energy source in critically short supply in the
United States.

C.12 FACILITY LIFE EXTENSION

As described in Section C.2, the conversion of 150,000 metric tons of commercial DUFs could
add 8 years to conversion facility operations at Paducah or 11 years to the conversion facility
operations at Portsmouth. In addition, it would take approximately 9 years to transport all the DU
oxide cylinders from Paducah or Portsmouth to the disposal facilities. Therefore, operations at
Paducah could be extended by up to approximately 17 years, or operations at Portsmouth by 20
years.

The 2004 EISs (DOE 2004a, 2004b) discussed extention of conversion facility operations beyond
the original years assumed (25 for Paducah, 18 for Portsmouth) in that analysis. These documents
indicated that the facilities could safely operate for extended times “with routine facility and
equipment maintenance and periodic equipment replacements or upgrades.” As shown in
Chapter 2, Table 2-3, this DU Oxide SEIS assumed the Paducah and Portsmouth conversion
facilities would operate for up to 44 and 32 years, respectively. An additional 8- to 11-year
extension of conversion facility operation should be possible with equipment replacements/
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upgrades and continued maintenance and repair. Replacement of the buildings or supporting
infrastructure is not likely to be needed.

An additional 17- to 20-year extension of cylinder storage yard operations should be possible with
equipment replacements/upgrades and continued maintenance and repair. Replacement of the
cylinder storage pads or supporting infrastructure is not likely to be needed.

When no longer needed, DOE could DD&D the conversion facilities and cylinder storage yards.
If a decision is made to entirely remove the conversion facilities and cylinder storage yards, the
areas could be restored to long-term productivity as functioning habitat for plants and animals. If
the facilities and storage yards are not entirely removed, the areas could be put to a productive
industrial use. Such a decision would be coordinated with the decision regarding end use of
Paducah and Portsmouth.

Therefore, the extended operation of the facilities would only delay the DD&D operations, but
would not expand the scope of DD&D activities nor would it affect the possible end use of the
site. Both uses as a functioning habitat for plants and animals and as a productive industrial site
would still be possible.
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APPENDIX D: CONTRACTOR DISCLOSURE STATEMENTS

NEPA DISCLOSURE STATEMENT FOR PREPARATION OF A SUPPLEMENTAL
ENVIRONMENTAL IMPACT STATEMENT FOR DEPLETED URANIUM OXIDE
DISPOSAL

CEQ regulations at 40 CFR Part 1506.5(c), which have been adopted by DOE (10 CFR Part
1021), require contractors who will prepare an EIS to execute a disclosure specifying that they
have no financial or other interest in the outcome of the project. The term “financial interest or
other interest in the outcome of the project,” for the purposes of this disclosure, is defined in the
March 23, 1981 guidance “Forty Most Asked Questions Concerning CE()’s Mational
Environmental Policy Act Regulations,” 46 FR 18026-18038 at Question 17a and b.

“Financial or other interest in the outcome of the project ‘includes’ any financial benefit such as
a promise of future construction or design work in the project, as well as indirect benefits the
contractor is aware of (e.g., if the project would aid proposals sponsored by the firms other
clients),” 46 FR 18026-18038 at 18031.

In accordance with these requirements, the offeror and any proposed subcontractors hereby
certify as follows: (check either (a) or (b) to assure consideration of your proposal)

(a) |I| Ofteror and any proposed subcontractor have no financial interest in the
outcome of the project.

(0[] Offeror and any proposed subcontractor have the following financial or other
interest in the outcome of the project and hereby agree to divest themselves of such interest
prior to award of this contract,

Financial or Other Interests:
1.
2.
3.
Certified by:

S[iﬁ'iﬂtl.u'&! |:‘__ _)

Erlinda Silva
Name

Contract Manager
Title

July 27, 2018
Date

STC Environmental, LLC
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