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Co ver Sheet Portsmouth DUF6 Conversion Final EIS

COVER SHEET*

RESPONSIBLE FEDERAL AGENCY: U.S. Department of Energy (DOE)

TITLE: Final Environmental Impact Statement for Construction and Operation of a Depleted Uranium
Hexafluoride Conversion Facility at the Portsmouth, Ohio, Site (DOEIEIS-0360)

CONTACT: For further information on this environmental impact statement (EIS), contact:
Gary S. lartman
DOE-ORO Cultural Resources Management Coordinator
U.S. Department of Energy-Oak Ridge Operations
P.O. Box 2001
Oak Ridge,TN 37831
*e-mail: Ports'DUF6@anl.gov
phone: 1-866-530-0944
fax: 1-866-530-0943

For general information on the DOE National Environmental Policy Act (NEPA) process, contact:
Carol Borgstrom, Director
Office of NEPA Policy and Compliance (EHA42)
U.S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585
202-5864600, or leave message at 1-800472-2756

ABSTRACT: The U.S. Department of Energy (DOE) proposes, via a contract awarded at the direction of
Congress (Public Law 107-206), to design, construct, and operate two conversion facilities for converting
depleted uranium hexafluoride (commonly referred to as DUF 6): one at Portsmouth, Ohio, and one at
Paducah, Kentucky. DOE intends to use the proposed facilities to convert its inventory of DUF6 to a more
stable chemical form suitable for beneficial use or disposal. This site-specific EIS analyzes the
construction, operation, maintenance, and decontamination and deconunissioning (D&D) of the proposed
DUF6 conversion facility at three alternative locations within the Portsmouth site; transportation of all
cylinders (DUF6, enriched, and empty) currently 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 EkTP cylinders; transportation of depleted uranium conversion products and waste materials
to a disposal facility; transportation and sale of the hydrogen fluoride (OF) produced as a conversion co-
product; and neutralization of 11F to calcium fluoride (CaF2) and its sale or disposal in the event that the
I-IF product is not sold. This EIS also considers a no action alternative that assumes continued storage of
DUF6 at the Portsmouth and ETTP sites. A separate EIS has been prepared for the proposed facility at
Paducah (DOE/EIS-0359). DOE's preferred alternative is to construct and operate the conversion facility
at Location A within the Portsmouth site. DOE plans to decide where to dispose of depleted U30 8
conversion product after additional appropriate NEPA review.

Vertical lines in the right margin of this cover sheet and in the remainder of this EIS document indicate changes
that have been added after the public comment period.
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NOTATION

The following is a list of acronyms and abbreviations, chemical names, and units of
measure used in this document. Some acronyms used only in tables may be defined only in those
tables.

GENERAL ACRONYMS AND ABBREVIATIONS .

AEA
AEC
AIHA
ALARA
ANL
ANP
ANSI
AQCR

BLS

CAA
CEQ
CERCLA

CFR
CRMP
CROET
CWA

D&D
DNFSB
DNL
DOE
DOT
DU
DUF6

EA
EBE
EIS
EM
EPA
ERDA
ERPG
ETTP

Atomic Energy Act of 1954
U.S. Atomic Energy Commission
American Industrial Hygiene Association.
as low as reasonably achievable
Argonne National Laboratory
Advanced Nuclear Power (Framatome ANP, Inc.)
American National Standards Institute
Air Quality Control Region

. i . :

I . . ;1 i I

� I .. : .

Bureau of Labor Statistics I I I
. . i

Clean Air Act
Council on Environmental Quality , ;
Comprehensive Environmental Response, Compensation, .,

and Liability Act of 1980
Code of Federal Regulations
cultural resource management plan
Community Reuse Organization of East Tennessee
Clean Water Act

decontamination and decommissioning
Defense Nuclear Facilities Safety Board
day-night average sound level
U.S. Department of Energy
U.S. Department of Transportation
depleted uranium
depleted uranium hexaifluoridae'

. I � .

I �

f

environmental assessment
evaluation basis earthquake
environmental impact statement -
Office of Environmental Management (DOE)
U.S. Environmental Protection Agency
Energy Research and Development Administration
Emergency Response Planning Guideline .

East Tennessee Technology Park (formerly K-25 site)
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FONSI Finding of No Significant Impact
FR Federal Register
FTE full-time equivalent
FY fiscal year

GDP gaseous diffusion plant
GIS geographic information system

HEPA high-efficiency particulate air
HIMMH Harris Miller Miller & Hanson, Inc.
I-IMR hazardous materials regulation
l IMTA Hazardous Materials Transportation Act

ICRP International Commission on Radiological Protection
IHE irreversible health effect
ISC Industrial Source Complex

LCF latent cancer fatality
Leq equivalent steady sound level
LLMW low-level radioactive mixed waste
LLW low-level radioactive waste
LMES Lockheed Martin Energy Systems, Inc.

MCL maximum concentration limit
MEI maximally exposed individual
MMES Martin Marietta Energy Systems, Inc.
MOA memorandum of agreement

NAAQS National Ambient Air Quality Standard(s)
NCRP National Council on Radiation Protection and Measurements
NEPA National Environmental Policy Act of 1969
NESHAPs National Emission Standards for Hazardous Air Pollutants
NHPA National Historic Preservation Act
NOI Notice of Intent
non-DUF6 non-depleted uranium hexafluoride
NOV Notice of Violation
NPDES National Pollutant Discharge Elimination System
NRC U.S. Nuclear Regulatory Commission
NRHP National Register of Historic Places
NTS Nevada Test Site

OEPA Ohio Environmental Protection Agency
OIG Office of Inspector General (DOE)
ORNL Oak Ridge National Laboratory
ORR Oak Ridge Reservation
OSHA Occupational Safety and Health Administration
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PA
PEA
PEIS
PEL
P.L.
PM
PMlo
PM2 .5
PORTS
PSD

preliminary assessment
programmatic environmental assessment
programmatic environmental impact statement
permissible exposure limit
Public Law
particulate matter
particulate matter with a mean aerodynamic diameter of 10 Jim or less
particulate matter with a mean aerodynamic diameter of 2.5 prm or less
Portsmouth Gaseous Diffusion Plant
prevention of significant deterioration

R&D
RCRA
RFP
ROD
ROI

SAAQS
SAR
SHPO
SVOC

TDEC
TEDE
TLD
TRU
TSCA
TUS
TVA

research and development
Resource Conservation and Recovery Act
Request for Proposal(s)
Record of Decision
region of influence

State Ambient Air Quality Standard(s)
safety analysis report
State Historic Preservation Officer
semivolatile organic compound

I I . ! , , , 1

.. I

Tennessee Department of Environment and Conservation
total effective dose equivalent
thermoluminescence dosimeter
transuranic(s)
Toxic Substances Control Act
Termoelectrica U.S., LLC
Tennessee Valley Authority

I

UDS
USACE
USC
USDA
USEC
USFWS
USGS

Uranium Disposition Services, LLC
U.S. Arrny Corps of Engineers
United States Code
U.S. Department of Agriculture
United States Enrichment Corporation
U.S. Fish and Wildlife Service
U.S. Geological Survey

1, ii
, : 1 i: � . I . I , I

VOC volatile organic compound

WM PEIS Waste Management Programmatic Environmental Impact Statement
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CHIEMIICALS

Am americium

CaF2  calcium fluoride
Co cobalt
Co carbon monoxide

112 hydrogen
[IF hydrogen fluoride (slag); hydrofluoric acid
H2 0 water

KF potassium fluoride
KOH1 potassium hydroxide

NH13  ammonia
NO nitrogen oxide
NO2  nitrogen dioxide
NOx nitrogen oxides
Np neptunium

03 ozone

PAIl polycyclic aromatic hydrocarbon
Pb lead
PCB polychlorinated biphenyl
Pu plutonium

SO2  sulfur dioxide
Sox sulfuir oxides

Tc technetium
TCE trichloroethylene

U uranium
UF4  uranium tetrafluoride
UF6  uranium hexafluoride
U02  uranium dioxide
U03  uranium trioxide
U0 2F2  uranyl fluoride
U308 triuranium octaoxide
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UNITS OF MEASURE

OC

Ci
cm

d
dB
dB(A)

degree(s) Celsius
curie(s) -

centimeter(s)

day(s)
decibel(s)
A-weighted decibel(s)

OF degree(s) Fahrenheit
ft foot (feet)
ft2  square foot (feet)

g gram(s)
gal gallon(s)

mi2

min
mL
mph
mrem
mSv'
MVA
MW
MWh

I . ..nCi

oz
1., ,;

pCi .
ppb i.,
ppm .
psia
psig i.

square mile(s) .
minute(s)
milliliter(s).> . :
mile(s) per hour
millirem(s)
millisievert(s) -
megavolt-ampere(s)
megawatt(s)
megawatt-hour(s)

nanocurie(s)

ounce I .. -

h hour(s)
ha hectare(s) .I ,,

picocurie(s) .
part(s) per billion''
part(s) per million
pound(s) per square inch absolute
pound(s) per square inch gauge

roentgen equivalent man-

in.
in.2

kg
km
km2
kPa

inch(es)
square inch(es)

kilogram(s)
kilometer(s)
square kilometer(s).
kilopascal(s)

rem

s second(s)
Sv sievert(s) ;

L liter(s)
lb pound(s)

m
m 2

m3

MeV
mg
mi

meter(s)
square meter(s)
cubic meter(s)
million electron volts
milligram(s)
mile(s)

ton(s)

wt%

yd3 ..
yr.;

,Jim.

metric ton(s)
short ton(s)

percent by weight

cubic yard(s)
year(s)

microgram(s)
micrometer(s)

., I.
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ENGLISI/MIETRIC AND NIETRIC/ENGLISII EQUIVALENTS

Multiply By To Obtain

English/A'Metric Equivalents

acres 0.4047
cubic feet (ft3) 0.02832
cubic yards (yd3) 0.7646
degrees Fahrenheit (0F) -32 0.5555
feet (ft) 0.3048
gallons (gal) 3.785
gallons (gal) 0.003785
inches (in.) 2.540
miles (mi) 1.609
pounds (lb) 0.4536
short tons (tons) 907.2
short tons (tons) 0.9072
square feet (ft2) 0.09290
square yards (yd2) 0.8361
square miles (mi2) 2.590
-yards (yd) 0.9!144

hectares (ha)
cubic meters (m3 )
cubic meters (m3 )
degrees Celsius (0C)
meters (m)
liters (L)
cubic meters (i 3 )
centimeters (cm)
kilometers (km)
kilograms (kg)
kilograms (kg)
metric tons (t)
square meters (m2 )
square meters (m2 )
square kilometers (km2 )

....meters (..)

Mfetric/English Equivalents

centimeters (cm)
cubic meters (M3 )
cubic meters (m3)
cubic meters (M3 )
degrees Celsius (0C) + 17.78
hectares (ha)
kilograms (kg)
kilograms (kg)
kilometers (kim)
liters (L)
meters (m)
meters (m)
metric tons (t)
square kilometers (km2)
square meters (m2 )
square meters (m2 )

0.3937
35.31
1.308
264.2
1.8
2.471
2.205
0.001102
0.6214
0.2642
3.281
1.094
1.102
0.3861
10.76
1.196

inches (in.)
cubic feet (ft3)
cubic yards (yd3)
gallons (gal)
degrees Fahrenheit (fF)
acres
pounds (lb)
short tons (tons)
miles (mi)
gallons (gal)
feet (ft)
yards (yd)
short tons (tons)
square miles (mi2)
square feet (fl2)
square yards (yd2)

. . . .

Xt x
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-SUMMARYI -

S.1 INTRODUCTION '

This document is a site-specific environmental impact statement (EIS) for construction
and operation of a proposed depleted uranium hexafluoride (DUF6) conversion facility at the
U.S. Department of Energy (DOE) Portsmouth site in Ohio (Figure S-I). The proposed facility
would convert the DUF6 stored at Portsmouth to a more stable chemical form suitable for use or
disposal. The facility would also convert the DUF6 from the East Tennessee Technology Park
(ETTP) site near Oak Ridge, Tennessee. * . .

In a Notice of Intent (NOI) published inithe Federal Register on September 18, 2001
(Federal Register, Volume 66, page 48123 [66 FR 48123]), DOE announced its intention to
prepare a single EIS for a proposal to..construct, operate, maintain; and decontaminate and
decommission two DUF6 conversion facilities at Portsmouth, Ohio, and Paducah, Kentucky, in
accordance with the National Environmental P6licy Act of 1969 (NEPA) (United States Code,
Title 42, Section 4321 et seq. [42k USC 4321. et. seq.]) and DOE's NEPA implementing
procedures (Code of Federal Regulations, Title 10, Part 1021 [10 CFR Part 1021]). Subsequent
to award of a contract on August 29, 2002, to Uranium Disposition Services, LLC (hereafter
referred to as UDS), for design, construction, and operation of DUF6 conversion facilities at
Portsmouth and Paducah, DOE reevaluated its approachl to the NEPA process and decided to
prepare separate site-specific EISs. This change was announced in a Federal Register Notice of
Change in NEPA Compliance Approach published on'April 28, 2003 (68 FR 22368); the Notice
is included as Attachment B to Appendix C of this EIS.;

This EIS addresses the potential environmental impacts from the construction, operation,
maintenance, and decontamination and decommissioning (D&D) of the proposed conversion
facility at three alternative locations within the'Portsmouth site; from the transportation of all
ETTP cylinders (DUF6 , normal and enriched 'UF 6 , and empty) to' Portsmouth; from the
transportation of depleted uranium conversion products to a disposal facility; and from the
transportation, sale, use, or disposal of the fluoride-containing conversion products (hydrogen
fluoride [HF] or calcium fluoride [CaF2 ]).;An option of shipping the ETTP cylinders to Paducah
is also considered, as is an option of expanding operations. Ipi addition, this EIS evaluates a no
action alternative, which assumes continued storage of DUF6 in cylinders at the Portsmouth and
ETTP sites. A separate EIS (DOE/EIS-0359) evaluates potential environmental impacts for the
proposed Paducah conversion facility.-

S.1.1 Background Information,

The current DUF6 conversion facility project is the culmination of a long. history 'of.
DUF6 management activities and events. To put the current project into context and provide

Vertical lines in the right margin of this summary and the'remainder of this EIS document indicate changes that
have been added after the public comment period.
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FIGURE S-1 Regional Malp of the Portsmouth, Ohio, Site Vicinity
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perspective, this section briefly discusses the
origin and size of the DOE cylinder in'ventory
considered in this EIS and then summarizes the
management history.

Uraniu'm' enrichment in the
United. States began as part'6f 'the atomic
bomb development by the Manhiattan Project
during World War 1. 'Enrichment for both
civilian and military uses continued after the'
war under the auspices of the U.S. Atomic
Energy Commission and its successor
agencies, including DOE. Three large gaseous
diffusion plants (GDPs) were constructed to
produce enriched uranium, first at the K-25
site (now called ETTP) and subsequently. at
Paducab and Portsmouth. The, K-25 plant
ceased operations in 1985,.aiid the Portsmouth
plant ceased operations in 2001. The Paducah
GDP continues to operate.

The DUF6 produced during enrichment
has been stored in large steel cylinders at all
three gaseous diffusion plant sites since the
1950s. The cylinders are typically stackld*
two high and are stored outdoors on concrete,
or gravel yards. Figure S-2 shows typical
arrangements for storing cylinders.

DOE is currently responsible for the
management of a total of approximately:
700,000 metric tons (t) (770,000 short tons
[tons])2  of DUF6  stored in .about
60,000 cylinders at three storage sites. The
cylinder inventory considered in this EIS is
provided in Table S-1. This EIS considers the
conversion of the approximately 250,000 1
(275,000 tons) of DUF 6 stored in about
16,000 cylinders. at Portsmouth and . about.
4,800 cylinders at 'ET[P.1 In 'addition,,
approximately 3,200 cylinders at Portsmouth
and 1,100 cylinders at ETTP contain

DUF6 Management Time Line
1950- DOE gencrates DUF 6 stored in cyhinders at the
1993 ETTP, Portsmouth. and Paducah sites.

1985 K-25 (ETTP) GDP ceases operations.

1992 Ohio EPA issues Notice of Violation (NOV) to
Portsmouth.

1993 USEC is crcatcd by P.LA102-186-. .

1994 DOE initiates DUF6 PEIS.

41995 DNFSB issues Rccomincndation 95-1, Safety of
Cylinders Containing Deplcted Uranium.

DOE initiates UF6 Cylindc Project Managemcnt
Plan.

1996 USEC Privatization Act (P.L 104-134) is enacted.

1997 DOE issues Draft DUF6 PEIS.

1998 DOE and Ohio EPA reach agreement on NOV.

Two DOE-USEC MOAs trans fer 11,400 DUF6
cylinders to DOE.
P.L. 105-204 is enacted.

1999 DOE and TDEC enter consent order.

DOE issues Final DUF, PEIS and Record of
Decision.
DOE issues convwrsion plan in response to
P.L 105-20M.
DNFSB closes Rccomnmendation 95-1.

DOE issues Draft RFP for conversion services.

2000 DOE issues Final RFP for conversion services.

2001 DOE receives five proposals in response to RFP.
DOE identifies three proposals in competitive range.

DOE publishes NOI for site-specific DUF6
Conversion EIS.
DOE prepares environmental critique to support
conversion services procurement process.
Portsmouth GDP ceases operations.

DOE holds public scoping meetings for the site-
specific DUFF Conversion EIS.

2002 DOE-USEC agreemcnt transfers 23,000 t
(25,684 tons) of DUF6 to DOE.
P.L 107-206 is cnacted.

DOE awards conversion services contract to UDS.

DOE prepares cnvironmcntal synopsis to support
conversion services procurement process.

2003 DOE announces Notice or Change in NEPA
Compliance Approach and issues the draft EIS.

-'DOE issues draft sitc-specific conversion facility
ElSs.

2004:: Final sitc-specific conversion facility ElSs issued.

. , I - '. . . .

2 In general, in this EIS, values in English units are presented flrst, followed by metric units in parentheses. I
However, when values are routinely reported in metric units, the metric units are presented first, followed by
English units in parentheses.
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a b

FIGURE S-2 Storage of DUF6 Cylinders: (a) Cylinders stacked two high. (b) Cylinder
storage yards at the Portsmouth site.

TABLE S-I Inventory of DOE UF6 Cylinders
Considered in This E1S3

No. of Weight of
Location Cylinders UF6 (t)

Portsmouth - DUF6  16,109 195,800
Non-DUF6

Enriched UF6  1,444 19
Normal UF6  1,249 13,500

Empty 485 0

ETrPb - DUF 6  4,822 54,300
Non-DUF6

Enriched UF6  881 7
Normal UF6  221 19

Empty 20 0

Total
DUF6  20,931 250,100
Non-DUF6  3,795 13,544
Empty 505 0

.I

I

a As of January 26, 2004.

b The proposed action calls for shipment of the E1TP
cylinders to Portsmouth.

I

enriched UF6 or normal UF6 (collectively called "non-DUF6 " cylinders in this EIS) or are
empty. This EIS considers the shipment of all ETTP cylinders to Portsmouth, as well as the
management of both thePortsmouth and ETTP non-DUF6 cylinders at Portsmouth. The non-
DUF6 cylinders would not be processed in the conversion facility.
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S.1.1.1 Creation of USEC

in 1993, the U.S. governmenit began`the
process of privatizing uranium enrichment'
services by: creating the United States
Enrichment Corporation (USEC), a wholly
owned government corporatioh,' pursuant to
the !Energy Policy Act of 1992 (Pu'blic Law.
[P.L.] 102-186). The Paducah and Portsmouth
'GDPs were leased to USEC, but DOE retained
responsibility for storage, maintenance, and,
disposition . of 46,422 DUF 6 ' cylinders
produced.before 1993 and. located at the three
gaseous :diffusion plant sites .(28,351 .-at'
Paducah, 13,388 at Portsmouth, and 4,683'at'
K-25). In 1996, the JUSEC Privatization Act
(P.L. 104-134) transferred ownership of USEC'
from the government to private investors. This
act provided for the 'allocation of USEC's'
liabilities. between. the U.S. government
(including DOE) and the new priv'ate'
corporation, including liabilities for DUF6
cylinders generated by USEC before
privatization.

Cylinder-Rclated Terms Used in This EIS

Tjes of UF6

!JF6  A chemical composed of one atom of
uranium combined with six atoms of
fluorine. UF6 is a volatile white
crystalline solid at ambient conditions.

Normal UF6 UF6 made with uranium that contains
i the isotope uranium-235 at a

concentration equal to that found in
nature, that is, 0.7% uranium-235.

DUF6  UF6 made with uranium that contains
the isotope uranium-235 in
concentrations less than the 0.7% found
in nature. In general, the DOE DUF6

, contains between 0.2% and 0.4%
, uranium-235. - , *

Enriched UF6 UF6 made with uranium containing
more than 0.7% uranium-235.
In general, DOE enriched UF6IS

- considered in this EIS contains less than
; - 5% uranium-235.

Reprocessed UF6 made with uranium that wvas
UF6  previously irradiated in a nuclear reactor

and chemically separated during
reprocessing.

.. . . . . ..

IyjC.L' Lr.J4JJl:.I - : .

.In May and June of 1998, USEC -'Full DUF 6 CQ

and - 'DOE signed' two memoranda of . --

agreement (MOAs) regarding the allocation rl l
of responsibilities ' for depleted 'uranium (2
generated by USEC after 1993. The two th

MOAs transferred. ownership' of 'a total of' ieel C'
11,400 DUF6 cylinders from USEC to' DOE. (2

ICl
, . , -Ce

iOn June 17, 2002; DOE and USEC Empty

signed.. a third agreement to' transfer up t6. "' ..h es
23,300 t (25,684 tons) of DUF6 from USEC to Feed C
DOE between 2002 and 2006., The exact- er

number of cylinders was not specified.' cc
Transfer of ownership of all the material will hi
take place at Paducah. While title to the DUF6  Non-DUF 6 A

is transferred, to DOE under this agreement, - . .
custody -. and cylinder managemeni'' '

responsibility-remains with USEC until DOE
requests that USEC deliver: the cylinders for '

processing in the conversion facility.'

ylinders filled to 62% of their volume
ith DUFF6 (some cylinders are slightly
(erfilled). - -

ylinders that contain more than 50 lb
3 kg) of DUF6 but less than 62% of
Cir volume.

ylinders that contain less than SOlb
3 kg) of residual nonvolatile material
ef after the DUF6 has been removed.

ylinders that have had the DUF6 and
eel material removed and contain
sentially no residual material -

ylinders used to supply UF6 into the
irichment process. Most feed cylinders
4ntain atural UF6, although some
storically contained reprocessed UF6.

i,,:

term used in this EIS to refer to
dlinders that contain enriched UF6 or
ormal UF6..

_ .
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S.1.1.2 Growing Concern over the DUF6 Inventory

In May 1995, the Defense Nuclear Facilities-Safety Board (DNFSB), an independent
DOE oversight organization within the Executive Branch, issued Recommendation 95-1
regarding storage of the DUF6 cylinders. This document advised that DOE should take three
actions: (I) start an early program to renew the protective coating on cylinders containing DUF6

from the historical production of enriched uranium, (2) explore the possibility of additional
measures to protect the cylinders from the damaging effects of exposure to the elements as well
as any additional handling that might be called for, and (3) institute a study to determine whether
a more suitable chemical form should be selected for long-term storage of depleted uranium.

In response to Recommendation 95-1, DOE began an aggressive effort to better manage
its DUF6 cylinders, known as the UF6 Cylinder Project Management Plan. This plan
incorporated more rigorous and more frequent inspections, a multiyear schedule for painting and
refurbishing cylinders, and construction of concrete-pad cylinder yards. In December 1999, the
DNFSB determined that DOE's implementation of the UF6 Cyltider Project Management Plan
was successful, and, as a result, on December 16, 1999, it closed Recommendation 95-1.

Several affected states also expressed concern over the DOE DUF6 inventory. In
October 1992, the Ohio Environmental Protection Agency (OEPA) issued'a Notice of Violation
(NOV) alleging that DUF6 stored at the Portsmouth facility is subject to regulation under state
hazardous waste laws. The NOV stated that the OEPA had determined DUF6 to be a solid waste
and that DOE had violated Ohio laws and regulations by not evaluating whether such waste was
hazardous. DOE disagreed with this assessment and entered into discussions with the OEPA that
continued through February 1998, when an agreement was reached. Ultimately, in
February 1998, DOE and the OEPA agreed to set aside the issue of whether the DUF6 is subject
to state hazardous waste regulation and instituted a negotiated management plan governing the
storage of the Portsmouth DUF6. The agreement also requires DOE to continue its efforts to
evaluate the potential use or reuse of the material. The agreement expires in 2008.

Similarly, in February 1999, DOE and the Tennessee Department of Environment and
Conservation (TDEC) entered into a consent order that included a requirement for the
performance of two environmentally beneficial projects: the implementation of a negotiated
management plan governing the storage of the small inventory (relative to other sites) of all UF6
(depleted, enriched, and natural) cylinders stored at the ETTP site and the removal of the DUF6
from the ETTP site or the conversion of the material by December 31, 2009. The consent order
further requires DOE to submit a plan, within 60 days of completing NEPA review of its long-
term DUF6 management strategy, that contains schedules for activities related to removal of
cylinders from the ETTP site.

In Kentucky, a final Agreed Order between DOE and the Kentucky Natural Resources
and Environmental Protection Cabinet concerning DUF6 cylinder management was entered in
October 2003. This Agreed Order requires that DOE provide the Kentucky Department of
Environmental Protection with an inventory of all DUF6 cylinders for which DOE has
management responsibility at the Paducah site and, with regard to that inventory, that DOE
implement the DUF6 Cylinder Management Plan, which is Attachment I to the Agreed Order.
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S.1.1.3 Programmatic NEPA Review'and Congressionial Interest
. . . ,1;,. ! , . . .

I''

In 1994, DOE began work on a Programmatic Environmental Impact Statement for,
Alternative Strategies for the Long-Term Management and Use of Depleted Uranium
Hexafluoride (DUF6 PEtS) (DOE/EIS-0269) to 'evaluate potential broad management options for
DOE's DUF6 inventory. Alternatives considered included continued storage of DUF6 in
cylinders at the gaseous diffusion plant sites or at a consolidated site, and the use of technologies
for converting the DUF6 to a' more stable chemical form for long-term storage, use, or disposal.
DOE issued the draft DUF6 PEIS for public rev'iw'and comment in December 199 ainid held
hearings near each of the three sites where DUF6 is currently stored (Paducah, Kentucky; Oak
Ridge, Tennessee; and Portsmouth, Ohio) and in Washington; D.C.' In response to its efforts,
DOE received some 600 comments.

In July 1998,'while 'the PEIS was 'being prepared,' the President signed into 'law
P.L. 105-204. The text of P.L. 105-204 pertinent to the management of DUF6 is as follows:'

(a) PLAN. - The Secretary of Energy shall prepare, and the President shall
include in the budget request for fscal year 2000,, a Plan and proposed
legislation to' ensure thai all amounts accrued on the -books 'of the United
States Enrichment Corporation for the disposition of depleted guranium'
hexafluoride 'will be used to c6mnmence consiruction 'of no' later than
January 31, 2004, and to operate, an onsite facility at each of the gaseous
diffusion plants at Paducah, Kentucky, and Portsmouth, Ohio, to treat'and
recycle depleted uranium heiajluoride consistent with' the 'National
Envirdnniental Policy Act.

DOE began, therefore, to prepare a responsive plan while it proceeded with the PEIS.

On March 12, 1999, DOE submitted the plan to Congress; no legislation was proposed.
In April 1999, DOE issued the final DUF6 PEIS. The PEIS identified conversion of DUF6 to
another chemical "form for use or long-term-f storage as part of tlhe preferred management
alternative. In the Record of Decision (ROD) (64 FR 43358, August 10, 1999), DOE decided to
promptly convert the DUF6 inventory to a more stable uranium' oxide forth.- DOE also stated tha't
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, DUF6 would be
converted to depleted uranium'metalronly if uses for metal were available. DOE did not select a
specific site or sites for the conversion facilities'but'reserved that decision' for' subsequent NEPA
review. (This EIS is that site-specific review.) ' ;

Then, in July-1999, DOE issued the Final Plan for the Cooversion of Depleted Uraniunm
Hexafluoride as Required by Public Law 105-204.' The Conversion Plan describes' the steps that
would allow DOE to convert the' DUF6 inventory to a more stable chemical form. It incorporates
information received from the private sector in response to a DOE request for expressions of'
interest; ideas from members of the affected communities, Congress, and other interested
stakeholders; and the'results of the' analyses for the final 'DUF6 PEIS. The Co'nversion Plan

; . *. . X I.,,.,;. '
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describes DOE's intent to chemically process the DUF6 to create products that would present a
lower long-term storage hazard and provide a material suitable for use or disposal.

S.1.1.4 DOE Request for Contractor Proposals and Site-Specific NEPA Review

DOE initiated the Final Conversion Plan on July 30, 1999, and announced the availability
of a draft Request for Proposals (RFP) for a contractor to design, constnict, and operate DUF6
conversion facilities at the Paducah and Portsmouth sites.

In early 2000, the RFP, was modified to allow for a wider range of potential. conversion
product forms and process technologies than had been previously reviewed in the DUF6 PEIS
(the PEIS considered conversion to triuranium octaoxide [U30 8] and uranium dioxide [UO2] for
disposal and conversion to uranium metal for use). DOE stated that if the selected conversion
technology would generate a previously unconsidered product (e.g., depleted uranium
tetralluoride [UF4]), DOE would review the potential environmental impacts as part of the site-
specific NEPA review.

On October 31, 2000, DOE issued a final RFP to procure a contractor to design,
construct, and operate DUF6 conversion facilities at the Paducah and Portsmouth sites. The RFP
stated that any conversion facilities that would be built would have to convert the DUF6 within a
25-year period to a more stable chemical form that would be suitable for either beneficial use or
disposal. The selected contractor would use its proposed technology to design, construct, and
operate the conversion facilities for an initial 5-year period. Operation would include
(I) maintaining the DUF6 inventories and conversion product inventories; (2) transporting all
UF6 storage cylinders currently located at ETTP to a conversion facility at the Portsmouth site,
as appropriate; and (3) transporting to an appropriate disposal site any conversion product for
which no use was found. The selected contractor would also be responsible for preparing such
excess material for disposal.

In March 2001, DOE announced the receipt of five proposals in response to the RFP,
three of which proposed conversion to U30 8 and twoof which proposed conversion to UF4. In
August 2001, DOE deemed three of these proposals to be within the competitive range; two
conversion to U308 proposals and one conversion to UF4 proposal.

On September. 18, 2001, DOE published the 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 DUF6 conversion facilities at Portsmouth,
Ohio, and Paducah, Kentucky. DOE held three scoping meetings to provide the public with an
opportunity to present comments on the scope of the EIS and to ask questions and discuss
concerns with DOE officials regarding the EIS. The scoping meetings were held in Piketon,
Ohio, on November 28, 2001; in Oak Ridge, Tennessee, on December 4, 2001; and in Paducah,
Kentucky, on December 6, 2001.

The alternatives identified in the NOI included a two-plant alternative (one at the
Paducah site and another at the Portsmouth site), a one-plant alternative (only one plant would be
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built, at either the Paducah or the Portsmouth site), an alternative using existing UF6 conversion
capacity at commercial nuclear fuel fabrication facilities, and a no action alternative. For
alternatives that involved constructing one or'two new plants, DOE planned to, consider
alternative conversion technologies, local siting' altiernatives within the Padu icAh and Portsmouth
site boundaries, and the shipment of DUF6 cylinders stored at ETTP to either the'Portsmouth site
or to the Paducah site. The technologies to'be'considered in the EIS'were those submitted in
response to the October 2000 RFP, plus any' other technologies that DOE believed must
be considered.

S.1.1.5 Public Lav 107-206 Passed byCongrcss.

;During the site-'specific NEPA review process, Congress acted again regarding DUF6
management, and on August: 2,; '2002, the President 'signed the 2002 Supplemental
Appropriations A.ct for Further Recoveryfrom and Response to Terrorist Attacks on the United
States (P.L. 107-206). The pertinent part of PL. 107-206 had several requiremnents: that no later|
than 30 days after enactment, DOE must select for award of a contract forlthe scope of work '
described in the October 2000 RFP, including design, 'construction,' and operation of a DUF6
conversion facility at each of the Departmerit's Paducah, Kentucky, and Portsmouth, Ohio,
gaseous diffusion sites; that the contract require groundbreaking for construction to occur no
later than July 31, 2004; that the contract require construction to proceed expeditiously
thereafter; that the contract include as an item of performance the transportation, conversion, and
disposition of DU contained in cylinders located -at ETTP, consistent.,'with environmental
agreements between ithe State of Tennessee and the Secretary of Energy; and that no later. than
5 days after the date of groundbreaking for each facility, the Secretary of Energy shall submit to
Congress a certification that igroundbreaking has occurred. The relevant portions of the
Appropriations Act are set 'forth in Appendix A of this EIS.

-In response to P.L. 107-206, on August'29,'2002, DOE awarded a contract to UDS, for
construction and operation of two conversion' facilities. DOE also reevaluated 'the appropriate
scope of its site-specific NEPA review and decided to prepare two separate ElSs, orie 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 site-specific conversion facility'EISs were mailed to itakeholders in late
November 2003, and a notice of availability was published by the U.S. Environmental Protection
Agency (EPA) in the Federal Register on November 28, 2003 (68 FR'66824). Comments on the
draft ElSs were accepted 'duiring- a' 67-day' review period, 'from November 28, 2003, until
February 2, .2004. Public-hearings on the draft EISs were held near Portsm outh, Ohio, on
January 7, 2004; Paducah,, Kentucky,; on Januiiry 13, 2004; "and Oak Ridge, Tennessee, on
January 15, 2004.

,...
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S.1.I.6 Characteristics of DUF6

The gaseous diffusion process uses uranium in the form of UF6, primarily because UF6
can conveniently be used in gaseous form for processing, in liquid form for filling or emptying
containers, and in solid form for storage. Solid UF 6 is a white, dense, crystalline material that
resembles rock salt. Depleted uranium is uranium that, through the enrichment process, has been
stripped of a portion of the uranium-235 that it once contained so that its proportion is lower than
the 0.7 percent by weight (wt%) found in nature. The uranium in most of DOE's DUF6 has
between 0.2 wt% and 0.4 wt% uranium-235.

The chemical and physical characteristics of DUF6 pose potential health risks, and the
material is handled accordingly. Uranium and its decay products in DUF6 emit low levels of
alpha, beta, gamma, and neutron radiation. If DUF6 is released to the atmosphere, it reacts with
water vapor in the air to form HF and a uranium oxyfluoride compound called uranyl fluoride
(U0 2 F2 ), which can be harmful to human health if inhaled or ingested in sufficient quantities.
Uranium is a heavy metal that, in addition to being radioactive, can have toxic chemical effects
(primarily on the kidneys) if it enters the bloodstream by means of ingestion or inhalation. HF is
an extremely corrosive gas that can damage the lungs and cause death if inhaled at high' enough
concentrations. In light of such characteristics, DOE stores DUF6 in a manner designed to
minimize the risk to workers, the public, and the environment.

As the inventory of DUF6 cylinders ages, some cylinders have begun to show evidence of
external corrosion. A total of three'cylinder breaches have occurred at Portsmouth, five breaches
have occurred at ETTP, and three breaches have occurred at Paducah (see text box on next page)
However, since DUF6 is solid at ambient temperatures and pressures, it is not readily released
after a cylinder leak or breach due to corrosion. When a hole develops in a cylinder, moist air
reacts with the exposed solid DUF6 and iron, forming a dense plug of solid uranium and iron
compounds and a small amount of I-IF gas. The plug limits the amount of material released from
a breached cylinder. When a hole in a cylinder is identified, the cylinder is typically repaired or
its contents are transferred to a new cylinder. Following a large release of solid UF6 (generally
only possible if a cylinder is involved in a fire), the UF6 would slowly react with moisture in the
air, forming U02F2 and HF, which would be dispersed downwind. The presence of a fire can
result in a more rapid reaction and a larger release of U02 F2 and [IF.

Because reprocessed uranium was enriched in the early years of gaseous diffusion, some
of the DUF6 inventory, is contaminated with small amounts of. technetium (Tc) and the
transuranic (TRU) elements plutonium (Pu), neptunium (Np), and americium (Am). The final
RFP for conversion services concluded that any DUF6 contaminated with TRU elements and Tc
at the concentrations expected could be safely handled in a conversion facility.'As discussed in
this EIS, the risk associated with potential contamination would be relatively small, and those
cylinders would be processed in the same manner as cylinders not containing TRU and Tc
contamination.

Some of the cylinders manufactured before 1978 were painted with coatings containing
polychlorinated biphenyls (PCBs). (Although PCBs are no longer in production in the
United States, from the 1950s to the late 1970s, PCBs were added to some paints as fungicides
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and to increase durability and flexibility.) The
long persistence of PCBs in the environment
and the tendency for bioaccumulation in the
foodchain has resulted in regulations to prevent
their release and distribution in the environ-
ment. Potential issues associated with PCB-
containing cylinder coatings are addressed in
more detail in Appendix B of the EIS. As
discussed in: Appendix B, the presence: of>
PCBs in thecoatings of some cylinders, is not'
expected to result in health and safety risks to'
workers or the public.

S.1.2 Purpose and Need

DOE needs to convert its inventory, of
DUF6 to a more stable chemical form for'use,
or disposal. This need follows directly' from
(I) thedecision presented in the August 1999
ROD, for the PEIS, namely, 'to, begin
conversion of the DUF6 inventory as soon as
possible, and (2) P.L. 107-206, which directs
DOE to award a contract for construction and
operation of conversion facilities at both the
Paducah site and the'Portsmrouth site.

S.1.3 Proposed Action

Sumiary Data for Breached Cylinders at
the Storage Sites through 2003

Portsmouth Site, three breached cylinders:
Two identified in 1990 were initiated by
mechanical damage during stacking; . the
damage was not noticed immediately, 'and
subsequentcorrosion occurred at the point of
damage. The' largest breach size was about
9'in. x 18 in.' (23 cm x 46 cm); th'e estimated
mass of DUF6 lost was between 17 and 109 lb'
(7.7 'and 49 kg). The next largest cylinder
breach had an' area of about 2 in; (5.1 cm) in
diameter, the' estimated,DUF6 lost was less
than' 4 lb (1.8 kg). The third breached cylinder
occurred in - 1996 and was 'the result of
handling 'equipment knocking off'a cylinder
plug.

E7TP Site, five breached cylinders:. Four
were identified in 1991 'arid 1992. Two of
these wvere initiated by mechanical damage
during stacking, and two were caused by
extemal'corrosion' due'to prolonged ground
6ontact. The breach, areas for these 'four
cylinders were about' 2 in. (5.1 ;cm), '6 in.
(15 cm), and 10 in. '(25 cm) 'in; diameter! for,
three circular breaches, and '17 in. x' 12 in. for
a rectangular-shaped breach.' The, mass of
material loss from the cylinders could not be
estimated because 'equipment to weigh the
cylinders was not available at the ETTP site.
The fifth breach occurred in 1998'and was
,caused by steel grit blasting, which resulted in
a breach at the location of an as-fabricated
'weld defect (immediately repaired, without
loss of DUr 6).

'Paducah Site,'three breached clinders: One
identified in 1992 was initiatedby mechanical
damage during stacking. The breached, area
was about 0.06 in. 'x 2 in. (0.16 cm x 5.1 cm).
Estimated material loss was 0. The other two
cylinder breaches were identified as'breached
because of missing cylinder plugs; they were
identified between 1998 and 2002. Material
loss from these cylinders was not estimated.

;The proposed action 'evaluated in this
EIS is ,to construct and operate a conversion
facility at the' Portsmouth site for,conversion'of
the Portsmouth and .ETTP,DUF6 inventories,
into depleted uranium oxide.'(primarily U30 8 )
and other conversion products. The action
includes construction, operation, maintenance,
and D&D of the proposed DUF6 conversion
facility at the Portsmouth site; transportation of
DUF6 cylinders from ETTP to Portsmouth for
conversion, as well as transportation of the
non-DIUF6  'cylinders ' ,from;n, ETTP i ;to
Portsmouth; construction of a new cylinder.
storage.yard at Portsmouth (if required) for ETTP
conversion products and waste materials to a disp(
produced as a conversion co-product; and neutraliz

I

l El

cylinders; transportation of depleted uranium
osal facility; transportation and sale of the HF
ation 'of HF to CaF2 and its sale or disposal in
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the event that the [IF product is not sold. Tile EIS also considers an option of shipping the
cylinders stored at ETTP to Paducah rather than to Portsmouth and an option of expanding
facility operations.

S.1.4 Scope

The scope of an EIS refers to the range of actions, alternatives, and impacts it considers.
As noted in Section S.1.1.4, on September 18, 2001, DOE published a NOI in the Federal
Register (66 FR 48123) announcing its intention to prepare an EIS for a proposal to construct,
operate, maintain, and decontaminate and decommission two DUF6 conversion facilities at
Portsmouth, Ohio, and Paducah, Kentucky. The NOI announced that the scoping period for the
EIS would be open until November26, 2001. The scoping period was later extended to
January 11, 2002. During the scoping process, the public was given six ways to submit
comments on the DUF6 proposal to DOE, including public meetings, mail, facsimile
transmission, voice messages, electronic mail, and through a dedicated Web site. DOE held
public scoping meetings near Paducah, Kentucky, Portsmouth, Ohio, and Oak Ridge, Tennessee,
to give the public an opportunity to present comments on the scope of the EIS and to ask
questions and discuss concerns regarding the EIS with DOE officials. The scoping meetings
were held in Piketon, Ohio, on November 28, 2001, and in Oak Ridge, Tennessee, on
December 4, 2001. Approximately 140 comments were received from about 30 individuals and
organizations during the scoping period via all media. These comments were examined to
determine the proposed scope of this EIS. Comments were related primarily to five major issues:
(I) DOE policy; (2) alternatives; (3) cylinder inventory, maintenance, and surveillance;
(4) transportation; and (5) general environmental concerns. Comments received in response to
the April 28, 2003, Notice of Change in NEPA Compliance Approach were similar to those
made during the public scoping period and were also considered.

The alternatives that are evaluated and compared in this EIS represent reasonable
alternatives for converting DUF 6. Three alternative locations within the Portsmouth site are
evaluated in detail in this EIS for the proposed action as well as a no action altemative. In
addition, this EIS considers the effects on the Portsmouth conversion facility if an option of
shipping the cylinders at ETTP to Paducah is selected (although current proposals call for these
cylinders to be shipped to Portsmouth) and an option of expanding the conversion facility
operations. These alternatives and options, as well as alternatives considered but not evaluated in
detail, are described in more detail in Chapter 2.

S.1.5 Public Review of the Draft EIS

The two draft site-specific conversion facility ElSs 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). In addition, each EIS was also made available in its
entirety on the Internet at the same time, and e-mail notification was sent to those on the project
Web site mailing list. Stakeholders were encouraged to provide comments on the draft ElSs
during a 67-day review period, from November 28, 2003, until February 2, 2004. Comments
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could be submitted by calling a toll-free number,'by'fax, by letter, by e-mail, or through the
project Web site. Comments could also be submitted at public hearings held near Portsmouth,
Ohio, on January 7, 2004; Paducah, Kentucky, on January 13, 2004; and Oak Ridge, Tennessee,
on January 15, 2004. The public hearings were announced on the project Web site and in local
newspapers prior to the meetings.

A total of about 210 comments was .recived during the comment period. The comments
received and DOE's responses to those comments' are presented in Volume* 2 of this EIS.'
Because of the similarities in the proposed actions and the general applicability of many of the
comments to both the Portsmouth and the Paducal .site-specific conversion facility ElSs, all
comments received on both EISs are included in Voluie'2. In addition, all comments received
were considered in the preparation of both final EISs.

Thle most common issues raised by-reviewers were related 'to support for the proposed
action and preferred alternative, transportation of cylinders, removal of cylinders 'from the ETTP
site, the'potential for DOE to accept additional DUF6' cylinders from other sources, the recently.
announced USEC American Centrifuge Facility, and general health and safety concerns. Several
revisions were made to the two site-specific conversion facility draft ElSs on the basis of the
comments received (changes are indicated by vertical lines in'the right margin of the docunient).
The vast majority of the'clianges were made t6'privide clarification and additional detail.
Specific responses to each comment received on the draft ElSs are presented in Volume 2 of this
EIS.

C

,...

S.1.6' Relationship to Otlier NEPA Rcviews' : '

., . .1

. i : � . � ,

I

This DUF6 Conversion EIS, along with 'the PaducahI conversion facility EIS
(DOE/EIS-0359), represent the second level of a tiered environmental review process being used
to evaluate and implement DOE's DUF6 Management Program. The project-level review' in
these conversion facility ElSs incorporates, by reference, the programmatic analysis, as
appropriate, from the DUF6 PEIS published by DOE in 1999.

In addition to the Paducah conversion facility EIS, which is directly related to this EIS,
DOE has prepared (or is preparing) other NEPA reviews that are related to the management of
DUF6 or to the current DUF6 storage sites. These reviews were evaluated and their results taken
into consideration in the preparation of this BIS. The related reviews included continued waste
management activities, winterization activities associated with cold-standby of the Portsmouth
GDP, industrial reuse of sections of the Portsmouth site, long-term management for DOE's
inventory of potentially reusable uranium, and waste management activities at the
Oak Ridge Reservation.

In addition, .DOE prepared a Suppiement Analysis for the shipm6nt of upjto1,700 DUF6
cylinders that meet transportation requirements from ETTP to Portsmouth in fiscal years,(FYs)
2003 through 2005. Based on the Supplement Analysis, Ded an ahended ROD toilie
PEIS concluding thit the estimated'impacts for the proposed transport of up to 1,700 cylinders
were less than or equal to those considered in the PEIS and that no further NEPA documentation
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was required (68 FR 53603). Nonetheless, this EIS considers shipment of all DUF6 and
non-DUF6 at ETTP to Portsmouth by truck and rail.

S.1.7 Organization of This Environmental Impact Statement

This DUF6 Conversion EIS consists of two volumes. Volume I contains 10 chapters and
8 appendixes. Chapter I describes background information, the purpose and need for the DOE
action, the scope, of the assessment, and related NEPA reviews and other studies. Chapter 2
defines the alternatives and options considered in this EIS. Chapter 3 discusses the
environmental setting at the Portsmouth and ETTP sites. Chapter 4 addresses the assumptions,
approach, and methods used in the impact analyses. Chapter 5 discusses the potential
environmental impacts of the alternatives, and Chapter 6 identifies the major laws, regulations,
and other requirements applicable to implementing the alternatives. Chapter 7 lists the cited
references used in preparing this EIS, and Chapter 8 lists the names of those who prepared this
EIS. Chapter 9 is a glossary of technical terms used in this EIS, and Chapter 10 is a subject
matter index.

The eight appendixes in Volume. I include a summary of the pertinent text from
P.L. 107-206 (Appendix A), a discussion of issues associated with potential TRU and Tc
contamination (Appendix B), comments received during public scoping. and from the Notice of
Change in NEPA Compliance Approach (Appendix C), the environmental synopsis prepared to
support the DUF 6 conversion procurement process (Appendix D), the potential sale of HF and
CaF2 and estimated health and socioeconomic impacts associated with their use (Appendix E), a
description of discipline-specific assessment methodologies (Appendix F), letters of consultation
(Appendix G), and the contractor disclosure statement (Appendix 11).

Volume 2 of the EIS is the comment response document prepared after the public review
of the draft EIS. Volume 2 contains an overview of the public review process, copies of the
letters or other documents that contained comments to DOE, and the responses to all comments
received.

S.2 ALTERNATIVES

The alternatives considered in this EIS are summarized in Table S-2 and described below.

S.2.1 No Action Alternative

Under the no action alternative, it is assumed that DUF6 cylinder storage would continue
indefinitely at the Portsmouth and ETTP sites: The no action alternative assumes that DOE
would continue surveillance and maintenance activities to ensure the continued safe storage of
cylinders. Potential environmental impacts are estimated through the year 2039. The year 2039
was selected to be consistent with the PEIS, which evaluated a 40-year cylinder storage period
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TABLE S-2 Summary of Alternatives Considered for the Portsmouth Conversion Facility EIS

Alternative Description Options Considered

No Action Continued storage of the DUF6 cylinders indefinitely al None.
the Portsmouth and ETTP sites, with continued
cylinder surveillance and maintenance.

Proposed Action Construction and operation of a conversion facility at
the Portsmouth site for conversion of the Portsmouth
and ETTP DUF6 inventories into depleted uranium
oxide (primarily U30s) and other conversion products.
This EIS assesses the potential environmental impacts
from the following proposed activities:

' Construction, operation,maintenance, and D&D of
the proposed DUF6' conversion facility at the
Portsmouth site;

. Transportation of DUF6 and non-DUF6 cylinders
from ETTP to Portsmouth;

Construction of a new cylinder storage yard (if
required) for ETTP cylinders;

E7TP Cylinders: This EIS considers
an option of shipping cylinders at
ETTP to Paducah.

Transportation: This EIS evaluates
the shipment of cylinders and
conversion products by both truck
and rail.

Expanded Operauions. This EIS
discusses the impacts associated with
potential expansion of plant
operations by extending the
operational period and by increasing
throughput (by efficiency
improvements or by adding a fourth
process line).

' ̂ - * ' Transportation of uranium conversion products and
waste materials to a disposal facility,

Transportation and sale of the IF conversion.
product; and

* Neutralization of HF to CaF2 and sale'or disposal in
the event that the I-IF product is not sold.

Construction of the'conversion facility at Location A,
an area that encompasses 26 acres'(10 ha) in the west-
central portion of the site.

Alternative
Location A
(Preferred)

Alternative
Location B

Construction of the conversion facility at Location B,
an area that encompasses 50 acres (20 ha) in the
southwest portion of the site.

Alternative Construction of the conversion facility at Location C,
Location C an area that encompasses 78 acres (31 ha) in the

southeast portion of the site.

I . . ! .
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(1999-2039). In addition; long-term impacts
(i.e., occurring after 2039) from potential Alternatives Considered in This EIS
cylinder breaches are assessed. NO Action: NEPA regulations require

evaluation of a no action alternative as a basis
Specifically, the activities assumed to for comparing alternatives. In this EIS, the

occur under no action include routine cylinder no action alternative is storage of DUF6 and
inspections, ultrasonic testing of the wall non-DUF6 cylinders indefinitely in yards at
thicknesses of selected cylinders, painting of the Portsmouth and ErTP sites, with
selected cylinders to prevent corrosion, continued .cylin!der surveillance and
cylinder yard surveillance and maintenance,
and relocation of some cylinders. It was Proposed Action: Construction and operation
assumed that cylinders would be painted every of a conversion facility at the Portsmouth site
10 years. On the basis of these activities, an for conversion of the Portsmouth and ETTP
assessment of the potential impacts on DUF6 inventories into depleted uranium
workers, members of the general public, and oxide (primarily U3t) and other conversion
the environment was conducted.

Action Alternatives: Three action alternatives
For assessment purposes in this EIS, focus on where to construct the conversion

two cylinder breach cases were evaluated. In facility within the Portsmouth site
the first case, it was assumed that the planned (Alternative Locations A, B, and C) The
cylinder maintenance and painting program preferred alternative is Location A.
would maintain the cylinders in a protected
condition and control further corrosion. In this
case, it was assumed that after the initial painting, some cylinder breaches would occur from
handling damage; the total numbers of future breaches estimated to occur through 2039 were 16
for the Portsmouth site and 7 for the ETTP site. In the second case, it was assumed that external
corrosion would not be halted by improved storage conditions, cylinder maintenance, and
painting. This case was considered in order to account for uncertainties with regard to how
effective painting would be in controlling cylinder corrosion and uncertainties in the future
painting schedule. In this case, the numbers of future breaches estimated through 2039 were
74 for the Portsmouth site and 213 for the ETTP site.

The estimated numbers of future breaches at the Portsmouth and ETTP sites were used to
estimate potential impacts that might occur during the repair of breached cylinders and impacts
from releases that might occur during continued cylinder storage.

S.2.2 Proposed Action Alternatives

The proposed action evaluated in this EIS is to construct and operate a conversion facility
at the Portsmouth site for conversion of the Portsmouth and ETTP DUF6 inventories into
depleted uranium oxide (primarily U30 8) and other conversion products. Three alternative
locations within the Portsmouth site are evaluated (see Table S-2). The proposed action includes
shipping the ETTP cylinders to Portsmouth and construction of a new cylinder storage yard at
Portsmouth for the ETTP cylinders, if required. The conversion facility would convert DUF6 into
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a stable chemical form for beneficial use/reuse
and/or disposal. The off-gas from the
conversion'process would yield aqueous HF,
which would be processed and marketed or
converted to a solid for sale or disposal. To
support the conversion operations, the emptied
DUF6 cylinders would be stored, handled, and
processed for reuse as uranium oxide disposal
containers to the extent practicable. The time'
period considered is a construction period of
approximately 2 years, an 'operational period
of 18 years, and a 3-year period for the D&D
of the facility. Current 'plans call for
construction to begin in the summer'of 2004.'
The assessment is based on the conceptual'
conversion facility design proposed by the
selected contractor, UDS (see text box below);

Proposed Action

The proposed action in this EIS is
construction and operation of a conversion
facility at the Portsmouth site for conversion
of the Portsmouth and ETTP DUF6
inventories into depleted uranium oxide
(primarily U30 8) and other conversion
products. DUF6 and non-DUF 6 cylinders
would be transported from ETTP to
Portsmouth; and a' cylinder storage yard
would be constructed at Portsmouth for ElTP
cylinders, if required. Three alternative
locations within the Portsmouth site are
evaluated (Locations A, B, and C).

I- -

The action alternatives focus on where to site the conversion' facility within the
Portsmouth site. The Portsmouth site was evaluated to identify alternative' locations for a
conversion facility. The three alternative locations identified at the Portsmouth site, denoted
Locations A, B, and C, are shown in Figure S-3.

S.2.2.1 Alternative Location A C
(preerre Aitrnatvc)Con version Faci lity Design(Preferred Alternative)

This EIS is based on the conversion facility
Location A is the preferred location for design being developed by UDS, the selected

the conversion facility and is located in the conversion contractor. At the'timc the draft
west-central portion of the site, encompassing EIS was prepared,ithe UDS design was in the
26 acres (10 ha). This* location has three 30% conceptual stage, with several facility
existing structures that were formerly used to design options being considered.
store containerized lithium hydroxide Following the public comment period, the
monohydrate. The site was rough graded, and draft EIS was revised ' on 'the basis of
storm water ditch'systems were installed. Two comments received and on the basis of UDS
railroad spurs existed at one time in this area. 100% conceptual facility design. This final
One has had the tra'ck and Vies removed, and ' EIS identifies and evaluates design options to'
the other has fallen into disrepair. This location the extent possible.
was identified in the RFP for conversion
services as the site for which bidders were to-
design their proposed facilities.

i ~ ~ ~ ~ I i ; , ! , * ,

. , .
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,' / Fence* Proposed Faciity nugiding

_ ocation . L o ST.n .Open W ater

2 M3] RoadlParking Lot p lant Boundary

FIGURE S-3 Three Alternative Conversion Facility Locations within the Portsmouth Site,
with Location A Being the Preferred Alternative (A representative conversion facility
footprint is shown within each location.)
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S.2.2.2 Alternative Location B

Location B is in the southwest portion of the site and encompasses approximately
50acres (20 ha). The site has two existing structures built as part of the gas centrifuge
enrichment project that was begun in the early 1980s and was terminated in 1985. The open field
to the east of the buildings was developed during the same time period; it was rough graded, and
storm water systems' were installed. USEC is currently in the process of developing and
demonstrating an advanced enrichment technology based on gas centrifuges. A license for a lead
test facility to be operated at the Portsmouth site was issued by the U.S. -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 January 2004 that it
planned to site its American Centrifuge Facility at Portsmouth, although its did not identify an
exact location. Therefore, Location B 'might not be available for construction of the conversion
facility.

S.2.2.3 Alternative Location C

Location C is in the southeast 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.

S.2.2.4 Conversion Process Description

The proposed conversion system is based on a proven commercial process in operation at
the Framatome Advanced Nuclear Powver fuel fabrication facility in Richland, W'ashington. The,
UDS dry conversion is a continuous process in which DUF6 is vaporized and converned to a
mixture of uranium oxides (primarily U3 08 ) by'reaction with steam and hydrogen in a fluidized-
bed conversion unit. The hydrogen is generated using anhydrous ammonia (NH3 ). Nitrogen is
also used as an inert purging gas and is released to the atmosphere through the building stack as
part of the clean off-gas stream. The depleted U3 08 powder is collected and packaged'for
disposition. The process equipment would be arranged in parallel lines. Each line would consist
of two autoclaves, two conversion units, a HF recovery system, and process off-gas scrubbers.
The Portsmouth facility would have three parallel conversion lines. Equipment would also be
installed to collect the HF co-product and process it into any combination of several marketable
products. A backup HF acid neutralization system would be provided to convert up to 100% of
the H1F acid to CaF2 for storage, sale, or disposal in the future, jif necessary. Figure S-4 is an
overall material flow diagram for the conversion facility; Figure S-5 is a conceptual facility site
plan. A summary of key facility characteristics is presented in Table S-3.

The conversion facility will be designed to convert 13,500 t (15,000 tons) of DUF6 per
year, requiring 18 years to convert the Portsmouth and ETTP inventories. The footprint of the
Portsmouth process building would be approximately 148 ft x 271 ft (45 m x 83 m). The
conversion facility wvould occupy a total of approximately 10 acres (4 ha), with up to 65 acres



Clean Process tto <0.03 1

45% KOH Sttyr
18t/yr

CaO 13 t/yr
r .. _____________

Off-gas with HF
(-0.2% of feed)

CaO 1.4 t/tHF -------

. Ij ,

Calcium Fluoride * Acid Grade CaF2 Solid
Conversion -

______ _____ i

Excess Acid
(Optional

Future Path) 70% HF Acid

55% HF Acid
8.300 t/yr

DUF6 Cylinders Oxide
135 0/rLiConversion Loadout oa o /y

Evacuated SteanVH2/N2  Emptied Cylinder °
Cylinders Refill

HStorage and C -- Packaging and Cylinder Disposal )

Heel Aging (option) Loadout -1.000 per year 0~

.FM2032

Stabilizer

FIGURE S4 Conceptual Overall Material Flow Diagram for the Portsmouth Conversion Facility

- Sa



i.

St

13

.
:3

FIGURE S-5 Conceptual Conversion Facility Site Layout for Portsmouth
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TABLE S-3 Summary of Portsmouth Conversion Facility Parameters

Parameter/Characteristic Value

Construction start
Construction period
Start of operations
Operational period
Facility footprint
Facility throughput

Conversion products
Depleted U308
CaF2
70% [IF acid
49% [IF acid
Steel (emptied cylinders, if not used
as disposal containers)

2004
2 years
2006
18 years
10 acres (4 ha)
13,500 tlyr (15,000 tons/yr) DUF6
(- 1,000 cylinders/yr)

10,800 t/yr (I 1,800 tons/yr)
18 t/yr (20 tons/yr)
2,500 t/yr (2,800 tons/yr)
5,800 t/yr (6,300 tons/yr)
1, 177 tlyr (1,300 tonslyr)

I

I

(26 ha) of land disturbed during construction (including temporary construction lay-down areas
and utility access). Some of the disturbed areas would be areas cleared for railroad or utility
access, not adjacent to the constriction area.

The conversion process would generate four conversion products that have a potential use
or reuse: depleted U30 8, HF, CaF2, and steel from emptied DUF6 cylinders (if not used as
disposal containers). DOE has been working with industrial and academic researchers for several
years to identify potential uses for these products. Some potential uses for depleted uranium exist
or are being developed, and DOE believes that a viable market exists for the HF generated
during conversion. To take advantage of these to the extent possible, DOE requested in the RFP
that the bidders for conversion services investigate and propose viable uses. Table S4
summarizes the probable disposition paths identified by UDS for each of the conversion
products.

S.2.2.5 Preparation and Transportation of ETTP Cylinders to Portsmouth

DOE proposes to ship the DUF6 and non-DUF6 cylinders at ETTP to Portsmouth. All
shipments of ETTP cylinders would have to be made consistent with U.S. Department of
Transportation (DOT) regulations for the shipment of radioactive materials as specified in Title
49 of the CFR (see text box on page S-24). A large number of the ETTP DUF6 cylinders do not
meet the DOT requirements intended to maintain the safety of shipments during both routine and
accident conditions. Some cylinders have physically deteriorated such that they no longer meet
the DOT requirements. Currently, it is estimated that 1,700 cylinders are DOT compliant.
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TABLE S4 Summary of Proposed Conversion Product Treatment and Disposition i

'r _ . I .. m

Product

Depleted U3

CaF2

lF acid.
(70% and 45

Packaging/Storage Proposed Disposition Optional Disposition |

,38 Packaged in emptied cylinders for-. Disposal at Envirocare of Disposal at Nevada Test Site I
disposal (bulk bags are an option). Utah, Inc.' (NTS). l

Packaged for sale or disposal. ! Commercial sale pending Disposal at Envirocare of
DOE approval of authorized Utah, Inca
release limits, as appropriate. -

9%)

[IF would be commercial grade Sale to commercial [IF acid
and stored on site until loaded into supplier pending DOE
rail tank cars. '!' approval of authorized

release limits, as appropriate.

If bulk bags were used for U3 08' Disposal at Envirocare of
disposal, emptied cylinders would Utah, Inc.i

Neutralization of IlF to CaF2
for use or disposal.

Steel (emptied
cylinders)

Disposal at NTS.3

.,
be processed for disposal;
otherwise used for disposal bf.
U-tOstR

a DOE plans to decide the specific disposal location(s) for the depleted U3 08 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.

Before shipment, each cylinder would be inspected to "determine if it 'met DOT
requirements. This inspection would include a record reviewito determtine if the cylinder was
overfilled; a yisual inspection for damage or defects; a pressure check to determine if the
cylinder was overpressurized; and an ultrasonic wall thickness measurement (based on a visual
inspection, if necessary). !f a cylinder passed the inspection, the appropriate, documentation
would be prepared, and the cylinder would be loaded directly for shiprinent.

This EIS considers three options for shipping noncompliant cylinders from ETTP:
obtaining an exemption from the DOT to ship the cylinders "as-is" or followving repairs, use of
cylinder overpacks,' and use of a cylinder transfer facility. For an exemption to be granted, DOE
would have to demonstrate that the proposed shipments would achieve alivel'of safety that
would be at least equal to the level required by the regulationis, likely requiring some type of
compensatory measures.' An overpack (the second option) is a container into which a cylinder, is
placed for shipment. The overpack would be designed, tested, and .certifiedjto meet all DOT
shipping requirements. It would be suitable for containing, transporting, and storing the cylinder
contents regardless of cylinder condition. The third option considers the transfer of the DUF6
from substandard cylinders to new or used cylinders that would meet all DOT requirements. This
option could require the construction of a new cylinder transfer facility at ETTP, for which there
are no current plans.-lf a' decision'were 'made to construct such a facility, additional NEPA
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review would be conducted. Transportation
impacts are estimated f6r shipment by both
truck and rail after cylinder preparation.

S.2.2.6 Construction of a New
Cylinder Storage Yard at
Portsmouth

It may be necessary to construct an
additional yard at Portsmouth for storing the
E1TP cylinders, depending on when and at
what rate the ETTP cylinders are shipped.
DOE is currently in the process of determining
if a new yard is required, or if existing storage
yard space could be used for the ETtP
cylinders. The potential environmental impacts
from the construction of a new cylinder storage
yard at two possible locations have been
included in this EIS to account for current
uncertainties (Figure S-6).

S.2.2.7 Option of Shipping ETTP
Cylinders to Paducah

As discussed above, DOE proposes to
ship the DUF6 and non-DUF6 cylinders at
ETIP to Portsmouth. However, this EIS
considers shipping the ETTP cylinders to
Paducah as an option. If the E1TP cylinders
were shipped to Paducah, the Portsmouth
conversion facility would have to' operate for
14 rather than 18 years to convert the
Portsmouth inventory. In Chapter 5, this EIS
presents a discussion of the' potential
environmental impacts associated' with this
reduction in the operational period. Potential
impacts associated with transportation of the
ETTP cylinders to Paducali are evaluated in
detail in the site-specific Paducah conversion
facility EIS (DOE/EIS-0359).

Transportation Requirements
for DUF6 Cylinders

All shipments of UF 6 cylinders have to be
made in accordance with applicable DOT
regulations for the shipment of radioactive
materials; specifically, the provisions of
49 CFR Part 173, Subpart 1. The DOT
regulations require that each UF 6 cylinder be
designed, fabricated, inspected, tested, and
marked in accordance with the various
engineering standards that were in effect at the.
time the cylinder was manufactured. The DOT
requirements are intended to maintain the
safety of shipments during both routine and
accident conditions. The following provisions
are particularly important relative to DUF6
cylinder shipments:

I. A cylinder must be filled to less than
62% of the- certified volumetric
capacity (the fill limit was reduced
from 64% to 62% in about 1987).

2. The pressure within a cylinder must be
less than 14.8 psia (subatmospheric
pressure).

3. A cylinder must be free of cracks,
excessive distortion, bent or broken
valves or plugs, and broken or torn
stiffening rings or skirts, and it must
not have a shell thickness that' has
decreased below a specified minimum
value. (Shell thicknesses are assessed
visually by a code vessel inspector, and
ultrasonic testing may be specified at
the discretion of the inspector to verify
wall thickness, when and in areas the
inspector deems necessary.)

4. A cylinder must be designed so that it
will withstand (I) a hydraulic test at an
internal pressure of at least 1.4 mega-
pascals (200 psi) without leakage; (2) a
free drop test onto a flat, horizontal!
surface from a height of I ft (0.3 m) to
4 ft (1.2 in),. depending on the
cylinder's mass, without loss or
dispersal; and (3) a 30-minute thermal
test equivalent to being engulfed in'a
hydrocarbon fuel/air fire having an
average temperature of at least 800'C
(1,4750 F) without, rupture of the
containment system.
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FIGURE S-6 Potential Locations for Construction of a New Cylinder Storage Yard
at Portsmouth
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S.2.2.8 Option of Expanding Conversion Facility Operations

The conversion facility at Portsmouth is currently being designed to process the DOE
DUF6 cylinder inventory at the site over 18 years by using three process lines (see
Sections S.2.2.4 and 2.2.2). There are no current plans to operate the conversion facility beyond
this time period or to increase the throughput of the facility by adding a fourth process line.
However, a future decision to extend conversion facility operations or increase throughput at the
site could be made for several reasons. Consequently, this EIS includes an evaluation of the
environmental impacts associated with expanding conversion facility operations at the site
(either by increasing throughput or by extending operations beyond 18 years) in order to provide
future planning flexibility (impacts are discussed in Section S.5.22 and presented in detail in
Section 5.2.8). The possible reasons for expanding operations in the future are discussed below.

The DOE Office of Inspector General (0IG) issued a final audit report in March 2004
recommending that the Office of Environmental Management (EM) conduct a cost benefit
analysis to determine the optimum size of the Portsmouth conversion facility and, on the basis of
the results of that review, implement the most cost-effective. approach. The report states that by
adding an additional process line to the Portsmouth facility, the time to process the Portsmouth
and E1TP inventories of DUF6 could be shortened by 5.years at a substantial cost savings of
55 million dollars. As stated in the DOE EM response to the OIG report, DOE is not planning to
increase the number of process: lines within the Portsmouth conversion facility in response to the
OIG recommendations. Instead, on 'the basis of experience with other projects, DOE believes that
higher throughput rates can be achieved by improving the efficiency of the planned equipment.
Although there are no plans to. increase the throughput at the Portsmouth facility by adding an
additional process line, the potential environmental impacts associated with increasing the plant
throughput, by both process improvements and by the addition of a fourth process line, are
evaluated in the EIS (see Section S.5.22).

A future decision to extend operations or expand throughput might also result from the
fact that DOE could assume management responsibility for DUF6 in addition to the current
inventory. The possible reasons include future DOE management responsibility for DUF6 due to
regulatory changes or possible MOAs between USEC and DOE; development of an advanced
enrichment technology by USEC at Portsmouth that would generate DUF6 that might be
transferred to DOE; and new commercial uranium enrichment facilities that may be built and
operated in the United States by commercial companies other than USEC. In addition, because
the Portsmouth facility would conclude operations approximately 7 years before the current
Paducah inventory would be converted at the Paducah site, it is possible that some DUF6
cylinders could be transferred from Paducah to Portsmouth, particularly if DOE assumes
responsibility for additional DUF6 at Paducah. These possibilities are discussed and evaluated in
this EIS in order to provide future planning flexibility.
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S.2.3 Alternatives Considered but Not Analyzed in Detail

S.2.3.1 Use of Commercial Conversion Capacity

An alternative examined was using existing UF 6 conversion capacity at coinmmrcial
nuclear fuel fabrication facilities that convert natural or enriched UF6 to UO2 'in'lieu of |
constructing new conversion capacity.'for DUF6. This alternative was not analyzed in detail
because the small capacity possibly available to DOE, coupled with the low interest level
expressed by facility owners, indicates that the feasibility of this suggested alternative is low, and
the duration of the cohversion period is long (more than 125 years).

S.2.3.2 Sites Other Than Portsmouth

The consideration of alternative sites was limited to alternative locations within the
Portsmouth site in response to Congressional direction. As discussed in detail in Section 1.1,
Congress has acted twice regarding the construction and operation of DUF6 conversion facilities'
at Portsmouth and Paducah. Both P.L. 105-204 and P.L. 107-206 directed DOE to construct and
operate conversion facilities at these two sites.

'S.2.3.3 Alternative Conversion Processes

Potential environmental impacts associated with alternative conversion processes were
considered during the procurement process, including the preparation of an envirohmental:'
critique and environmental synopsis (Appendix D of this EIS), which wvere prepared in
accordance with the requirements of 10 CFR 1021.216. The environmental synopsis concluded
that, on the basis of assessment of potential environmental impacts presented in the critique, no
proposal received by DOE wvas clearly environmentally preferable. The potential environmental
impacts associated with the proposals were found to.be similar to, and generally less than, those
presented in the DUF6 PEIS for representative conversion technologies.

S.2.3.4 Long-Term Storage and Disposal Alternatives

There are no current plans for long-term storage of conversion products; long-term
storage alternatives were analyzed in the PEIS, including storage as DUF6 and storage as an
oxide (either U3 08 or U0 2 ). The potential environmental impacts from long-term storage were
evaluated in the PEIS for representative and generic sites. Therefore, long-term storage
alternatives were not evaluated in this EIS. .

With'respect to' disposal, this EIS evaluates the impacts from packaging, handling, and
transporting depleted uranium conversion products from the conversion. facility to a' LLW
disposal facility that 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



Summ~ary S-28 yPortsmouth DUF6 Conversion Final EIS

DOE orders), 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 NRC
regulations). Assessment of the impacts and risks from on-site handling and disposal at the LLW
disposal facility is deferred to the disposal site's site-specific NEPA or licensing documents.
However, this EIS covers the impacts from transporting the DUF6 conversion products to both
the Envirocare of Utah, Inc., facility and the NTS. DOE plans to decide the specific disposal
location(s) for the depleted U308 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.

S.2.3.5 Other Transportation Modes

Transportation by air and barge were considered but not analyzed. in detail.
Transportation by air was deemed to not be reasonable for the types and quantities of materials
that would be transported to and from the conversion site. Transportation by barge was also
considered and deemed to be unreasonable. ETTP is the only site with a nearby barge facility."
Portsmouth would either have to build new facilities or use existing facilities that are located
20 to 30 mi (32 to 48 km) from the Portsmouth site. Use of existing facilities would require on-
land transport by truck or rail over the 20- to 30-mi (32- to 48-km) distance, and the cylinders
would have to go through one extra unloading/loading step at the end of the barge transport.
Currently, there are no initiatives to build new barge facilities closer to the Portsmouth site. If
barge shipment was proposed in the future and considered to be reasonable, an additional NEPA
review would be conducted.

S.2.3.6 One Conversion Plant for Two Sites

In the NO! published in the Federal Register on September 18, 2001, construction and
operation of one conversion plant was identified as a preliminary alternative that would be
considered in the conversion EIS. However, with the passage of P.L. 107-206, which mandates
the award of a contract for the construction and operation of conversion facilities at both
Paducah and Portsmouth, the one conversion plant alternative *vas considered but not analyzed in
this EIS.

S3 AFFECTED ENVIRONMENT

This EIS considers the proposed action at the Portsmouth site for conversion of the
Portsmouth and ETTP DUF6 inventories. Chapter 3 presents a detailed description of the
affected environment at and around the Portsmouth and ETTP sites. Environmental resources
and values that could potentially be affected at Portsmouth and ETTP include the following:
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* Cylinder yards, * Threatened and endangered species,
* Site infrastructure, Public and occupational safety and
* Air quality, health,
* Noise, Socioecono'mics,
* Soils, * Waste management,
* Surface and groundwater, * Land use,
* Vegetation, * Cultural resources, and
* Wildlife, * Environmental justice.
* Wetlands,

S.4 ENVIRONMENTAL IMPACT ASSESSMENT APPROACH, ASSUMPTIONS,
AND METHODOLOGY

Potential environmental impacts were assessed by examining all of the activities required
to implement each alternative, including construction of the required facility, operation of the
facility,,and transportation of materials between sites (Figure S-7). For continued cylinder
storage under the no action alternative,, potential long-term impacts from' cylinder breaches
occurring at Portsmouth and ETTP were also estimated. For each altemative, potential impacts to
workers, members of the general public, and the environment were estimated for both normal
operations and for potential accidents. -:

The analysis for this EIS considered all potential areas of impact and emphasized those
that might have a significant impact on human health or the environment, would be different
under different alternatives,' or would be of special interest to the public (such as potential,
radiation effects). TheJ estimates of potential environmental impacts for the action alternatives
were based on characteristics of the proposed UDS conversion facility.

The process of estimating environmental impacts from the conversion of DUF 6 is subject
to some uncertainty because final facility designs are not yet available. In addition, the methods
used to estimate impacts have uncertainties associated with their results. This EIS impact
assessment was designed to ensure -through selection of assumptions, models, and input
parameters - that impacts would not be underestimated and that relative comparisons among
the alternatives would be valid and meaningful. Although uncertainty may characterize estimates
of the absolute magnitude of impacts,-a uniform aipproach to impact assessment enhances the
ability to make valid comparisons among altematives. This uniform approach was implemented
in the analyses conducted for this EIS to the extent practicable.

Table S-5 summarizes the m- ajor assumptions and parameters that formed the basis of the
analyses in this EIS.
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TABLE S-5 Summary of Major EIS Data 'and Assuimptions

rismouth DUF6 Conversion Final EIS

Parameter/Characteristic - ., Data/Assumption

General
Portsmouth DUF6 cylinder inventory
Portsrouth non-DUF6 cylinder inventory
ETTP DUF6 cylinder inventory
ETTP non-DUF 6 cylinder inventory

16,109 cylinders; 195,800 t (216,000 tons)
2,693 cylinders; 13,500 t'(1 4,900 tons)

: 4,822 cylinders; 54,300 t (60,000 tons)
1,102 cylinders; 26 t (27 tons):

No Action Alternative

Assessment period
Construction
Cylinder management

Assumed total number of
breaches:

Controlled-corrosion c;
Uncontrolled-corrosior

Action Alternatives

Construction start
Construction period
Start of operations
Operational period

Facility footprint
Facility throughput
Conversion produicts

Depleted U308
CaF2
.70% HF acid
49% HF acid
Steel (empty cylinders,
as disposal containers)

f I

' future cylinder

No conversion facility constructed; continued long-
term storage of DUF6 and non-DUF6 in cylinders at
Portsmouth and EITP.
Through 2039, plus long-term impacts
None.
Continued surveillance and maintenan'ce activities
consistent with current plans and procedures.

*: 16 at - . 7 a

case 16 at Portsmouth; 7 at ETTP
n case 74 at Portsmouth; 213 at ETTP

Build and operate a conversion facility at the
Portsmouth site for conversion of the Portsmouth and
ETTP DUF6 inventories; construct a new cylinder
storage yard at Portsmouth for ETTP cylinders.
2004
-2 years ' '
2006
18 years
(14 years if ETTP cylinders are converted at
Paducah)
10 acres (4 ha)
13,500 t/yr(15,000 tons/yr) DUF6

10,800 t/yr (11,800 to(slyr) '
18 t/yr (20 tons/yr)
2,500 tlyr (2,800 tons/yr)
5,800 t/yr (6,300 tons/yr)

if noi 'used 11, 77 tlyr ( ,300 tons/yr)

; i

I

I r I f i,,. , - . I I I iI
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S.5 CONSEQUENCES AND COMPARISON OF ALTERNATIVES

This EIS analyzes potential impacts at the Portsmouth and ETTP sites under both the no
action alternative and the proposed action alternatives. Under the no action alternative, potential
impacts associated with the continued storage of DUF6 cylinders in yards are evaluated through
2039; in addition, the long-term impacts that could result from releases of DUF6 and [IF from
future cylinder breaches are evaluated. For the proposed action, potential impacts are evaluated
at three alternative locations for a construction period of 2 years and an operational period of
18 years; impacts at ETTP from the preparation of cylinders for shipment is also included.

The potential environmental impacts at Portsmouth under the proposed action alternatives
and under the no action alternative are presented in Table S-6 (placed at the end of this
summary). To supplement the information in Table S-6, each area of impact evaluated in this
EIS is discussed below. Major similarities and differences among the alternatives are
highlighted. Additional details and discussion are provided in Chapter 5 for each alternative.

S.5.1 human Health and Safety-Construction and Normal Facility Operations

Under the no action and action
alternatives, it is estimated that potential Key Concepts in Estimating Risks

front Radiation
exposures of workers and members of the
general public to radiation and chemicals The health effect of concern from exposure to
would be well within applicable public health radiation at levels typical of environmental
standards and regulations during normal and occupational exposures is the inducement
facility operations (including 10 CFR 835, of cancer. Radiation-induced cancers may
40 CFR 61 Subpart H1, and DOE Order take years to develop following exposure and
5400.5). The estimated doses and risks from are generally indistinguishable from cancers
radiation and/or chemical exposures of the caused by other sources. Current radiation
general public and noninvolved workers would protection standards and practices are based

.. on the premise that any radiation dose, no
be very low, with zero latent cancer fatalities tterehow smal an resultin detint

(LC~) epectd aongthes grups verthe matter how small, can result in detrimental
(LCFs) expected among these groups over the health effects (cancer) and that the number of
time periods considered, and with minimal effects produced is in direct proportion to the
adverse health impacts from chemical radiation dose. Therefore, doubling the
exposures expected. (Dose and risk estimates radiation dose is assumed to result in
are shown in Table S-6.) In general, the doubling the number of induced cancers. This
location of a conversion facility within the approach is called the "linear-no-threshold
Portsmouth site would not significantly affect hypothesis" and is generally considered to
potential impacts (i.e., no significant result in conservative estimates (i.e., over-
differences in impacts from alternative dses ) of the health effects from low
Locations A, B, or C were identified) to doses of radiation.
workers or the general public during normal
facility operations.

Involved workers (persons directly involved in the handling of radioactive or hazardous
materials) could be exposed to low-level radiation emitted by uranium during the normal course
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of their work activities, and this exposure could result in a slight increase in the risk for
radiation-induced LCFs to individual involved ivorkers. (The possible'presence of TRU and Tc
contamination in the cylinder inventory would not contribute to exposures during normal
operations.) The annual number of workers exposed could range from about 33 (under. the
no action alternative for Portsmouth and ETTP combined) to 163 under the action alternatives.
Under all alternatives, it is estimated that radiation exposure'of involvedworkers would be
unlikely to result in additional LCFs among the entire involved worker popuilations (risks from
radiation exposure range from a 1-in-10 chance of one additional LCF among the entire
conversion facility involved worker population over the life of the project to a I-in-5 chance of'
one additional LCF among the inv'olved cyiindei maintenance workers at Portsmouth under the
no action alternative).

Possible radiological exposures from using groundwater potentially contaminated as a
result of releases from breached cylinders or facility releases were also evaluated. In general,
these exposures would be within applicable public health standards and regulations. However,
the uranium concentration in groundwater' could exceed 20 ftg/L (the drinking water guideline.
used for comparison in this EIS) at some time in the future under the no action alternative if
cylinder corrosion was not controlled. This scenario is highly unlikely because ongoing cylinder
inspections and maintenance would prevent significant releases from occurring.

S.5.2 Human Health and Safety--Facility Accidents

S.5.2.1 Physical Hazards

Under all alternatives, workers could be injured or killed' as a 'result of on-the-job
accidents unrelated to radiation or chemical exp6sure. On the basis of accident statistics for
similar industries, it is estimated that under the no action alternative, zero fatalities and about.
70'injuries might occur through 2039 at the Portsmouth and ETTP sites (about i injury per year,
at Portsmouth, and about 0.7 injury per year'at E1TP). Under the action alternatives, the risk of
physical hazards would not depend on the'location' of the'conversion facility. No fatalities are
predicted, but about 11 injuries during conversioni facility construction and up io 142 injuries'
during operations could occur at the conversion facility (about 6 injuries pei year during a 2-year
construction period and about 8 injuries per year during operations). In addition, I injury would
be expected from construction of a new cylinderiyard for ET1TP cylinders. Accidental injuries
and deaths are not unusual in industries that use heavy equipment to manipulate heavy objects
and bulk materials.

S.5.2.2 Facility Accidents involving Radiation or Chemical Releases
'-., '

Under all alternatives, it is possible that accidenits' could release. radiation or chemicals to
the environment, potentially affecting both the workers'and members of tle general public. Of all
the accidents considered, those involving DUF6 cylinders and those involving chemicals at the
conversion facility would have the largest potential effects.
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The DUF6 Management Plan (DOE
1996e) outlines required cylinder maintenance health Effects from Accidental
activities and procedures to be undertaken in Chemical Releases
the event of a cylinder breach and/or release of The Impacts from accidental chemical
DUF6 from one or more cylinders. Under all releases were estimated by determining the
alternatives, there is a low probability that numbers of people downwind who might
accidents involving DUF6 cylinders could experience adverse effects and irreversible
occur at the current storage locations. If an adverseeffects:
accident occurred, DUF6 could be released to
the environment. The DUF6 would combine Adverse Effects: Any adverse health effects
with moisture in the air, forming gaseous HF from exposure to a chemical release, ranging

and U0 2F 2, a soluble solid in the form of small from mild and transient effects, such as
particles. The depleted uranium and IF could respiratory irritation or skin rash (associated

with lower chemical concentrations), to
be dispersed downwind, potentially exposing irreversible (permanent) effects, including
workers and members of the general public to death or impaired organ function (associated
radiation and chemical effects. The amount with higher chemical concentrations).
released would depend on the severity of the
accident and the number of cylinders involved. Irreversible Adverse Effects: A subset of
The probability of cylinder accidents would adverse effects, irreversible adverse effects
decrease under the action alternatives as the are those that generally occur at higher
DUF6 was converted and the number of concentrations and are permanent in nature.
cylinders in storage decreased as a result. Irreversible effects may include. death,

impaired organ function (such as central
nervous system or lung damage), and other

For releases involving DUF6 and other effects that may impair everyday functions.
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 NH 3 releases could also
cause severe respiratory irritation and death (NH3 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 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 to involved workers under accident conditions would likely
be dominated by physical forces from the accident itself; thus, quantitative dose/effect estimates
would not be meaningful. For'these reasons, the impacts to involved workers during accidents
are not quantified in this EIS. However, it is recognized that injuries and fatalities among
involved workers would be possible if an accident did occur.
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Under the no action alternative, for accidents involving cylinders that might happen at
least once in 100 years (i.e., likely accidents), it is estimated that'the off-site concentrations of
HF and uranium would be considerablybe~ioW levels that would cause adverse chemical effects
among members of the general public from exposure to these chemicls (see text box). However,
up to 70 noninvolved workers might experience potential adverse effects from exposure to H1F
and uranium (mild'and temporary effects, s~uch' as respiratory irritation or temporary decrease in
kidney function). It is estimated that up to 3 noninvolved workers would experience potential
irreversible adverse effects that are'permanent in nature (such as lung damage or kidney
damage);"no fatalities are expected.'Radiaiion exposures would be unlikely to result in additional
LCFs among noninvolved workers or members 'of the general public for these types of accidents.

Cylinder accidents that are less likely to'occur 'cbuld be more severe, having greater,
consequences that'could'potentially affect off-site m'e'embers of the general public. These types of
accidents are considered extremely'unlikely, expected to occur vith a frequency of between once
in 10,000 years and once in I million'years of operations. Based on the expected frequency,
through 2039, the probability of this type of accident was estimated to be about I chance in
2,500. Among all the cylinder accidents analyzed,' ;he postulated accident that would result in the
largest number of'people with advers effects (including mild 'and temporary, as well as
permanent effects) would be ar accident'that involves rupture of cylinders in a fire. If this type of.
accident occurred 'at 'the Portsmouth site, it is estimated that up to 680 members of the 'general
public and up to 1,000 noninvolved workersm'might experience adverse chemical effects frqm HF,
and uranium exposure'(mild and 'temporary effects, 'such as respiratory irritation or temporary
decrease in kidney function).

The postulated cylinder accident that
would result in the 'largest number of persons Accident Categories and
with irreversible' adverse health effects' is''a' ' aFrequency Ranges
corroded cylinder spill under wet conditions,' '
with an estimated frequency of between once Likel': Accidents estimated to occur one orwithan 10,0eastmatd oeuncy of 1bmilon onear o more times in 100 years of facility operations
in 10,000 years and once in I million years of (frequency i I x 10-"2 yr). ' i
operations. If this accident occurred, it' 'is ,

estimated that I member of the general public Unlikely: Accidents estimated to occur
and up to 140 'noninvolved "workers might" between once in 100 years and once in
experience' irreversible adverse'effects' (sich as '10,000, years. 'of, facility operations
lung damage or kidney damage). No tfaalities'"' '(frequency from i x I0' 2/yrto I x 104/yr).

are expected'-among members of the' general
public; there would 'be a potential for 1 fatality '' Extremely Unlikely: Accidents estimated to
among noninvolved workers from' ch'emical "' occur between once in I0,000 year 'and once
effects. Radiation exposures would be unlikely in I million years of facility operations
to result in additional LCFs among (frequency from I x bA/yrto I x 106/yr)
noninvolved workers (I 'chance in 100) or the
general public ( I chance in 30). ' ' incredible: 'Accidents estimated to occur less

than one time in i million years of facility
-operations (frequency < I x I0O6/yr).
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In addition to the cylinder accidents discussed above. is a certain class of accidents that
the DOE investigated; however, because of security concerns, information about such accidents
is not available for public review but is presented in a classified appendix to the EIS. All
classified information will be presented to state and local officials, as appropriate.

The number of persons actually experiencing adverse or irreversible adverse effects from
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 [IF 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 is because no animal or human deaths have been known to occur as a
result of acute exposures (i.e., I hour or less) at concentrations of less than 50 ppm; generally, if
death does not occur quickly after HIF exposure, recovery is complete.

Similarly, the guideline intake level of 30 mg used to estimate, the potential for
irreversible adverse effects from the intake of uranium in this EIS 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 UF6 have occurred that have caused
diagnosable irreversible adverse effects among workers. In previous accidental exposure
incidents involving liquid UF6 in gaseous diffusion plants, some worker fatalities occurred
immediately after the accident as a result of inhalation of HF generated from the UF6. 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 experi-
enced such effects.

Under the action alternatives, low-probability, accidents involving chemicals at the
conversion facility could have large potential consequences for noninvolved workers and
members of the general public. At a conversion site, accidents involving chemical releases, such
as NH3 and [IF, could occur. NH3 is used to generate hydrogen for conversion, and [IF can be
produced as a co-product of converting DUF6. Although the UDS proposal uses NH3 to generate
hydrogen, hydrogen can also be produced using natural gas. In that case, the accident impacts
would be less than those discussed in this section for NH13 accidents. (Details about potential
NI- 3 and other accidents are in Section 5.2.3.2 [conversion facility] and Section 5.2.5
[transportation].)

The conversion accident estimated to have the largest potential consequences is an'
accident involving the rupture of tanks containing either 70% [IF or anhydrous NH13. Such an
accident could be caused by a large earthquake and is expected to occur with a frequency of less
than once in I million years of operations. The probability of this type of accident occurring
during the operation of a conversion facility is a function of the period of operation; over
18 years of operations, the accident probability would be less than I chance in 56,000.
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If an aqueous HF or anhydrous NH3 tank ruptured at the conversion facility, a maximum
of up to about 2,300 members of the general public 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 210 people might experience irreversible
adverse effects (such as lung damage or kidney damauge), with the potential for about 4 fatalities.
With regard to noninvolved workers, up to about '1,400 workers might experience adverse effects
(mild and temporary) as a result of chemical exposures. A maximum of about 1,400 noninvolved
workers might experience irreversible adverse effects, with the potential for about 30 fatalities.

The location of the conversion facility 'within the Portsmouth sitev would affect the
number of noninvolved'wvorkers and the general public who-might experience adverse or
irreversible adverse effects from an HF or anhydrous NH13 tank rupture accident. However, the
differences among the locations within each site 'would generally be small and within the
uncertainties associated with the exact accident sequence and weather conditions at the time of
the accident. An exception would be that the fiumber of noninvolved workers impacted would be
higher for Location B for both potential adverse and irreversible adverse effects.

Although such high-consequence accidents at a conversion facility are possible, they are
expected to be extremely rare. The risk (defined as consequence x probability) for these
accidents would be less than I fatality and less than I 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 mitigative measures for HF and Ni1 3 -storage tanks. These, include storage tank siting
principles, design recommendations, spill detection 'measures, 'and containment measures. These
measures would be implemented, as appropriate.' ' ,

Under the action alternatives, the highest consequence radiological accident is estimated
to be an earthquake damaging the depleted U308 'product storage building. If this accident,
occurred, it is estimated that about 135 lb (61 kg) of depleted U308 would be released to the
atmosphere outside of the building. The maximum collective doses received by the- general
public and, noninvolved workers would be 'about 30 person-rem and 530 person-rem,
respectively. There would be about a 1-in-50 'chance of an LCF among the general public and a
1-in-S chance of an LCF among the noninvolved workers. Because the accident has a probability
of occurrence that is about I chance in 6,000, the risk posed by-the'accident would be essentially
zero LCFs among both the public and the workers.,

S.5.3 Human Health and'Safety-Transportation

Under the 'no action alternative, only, small amounts of the LLW and low-level
radioactive mixed waste (LLMW) that would be generated during routine cylinder maintenance
activities would require transportation (about one shipment per year). Only negligible impacts
are expected from such shipments. No DUF6 or non-DUF6 cylinders would be transported
between sites. ' '
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Under the action alternatives, the total number of shipments would include the following:

I. If U308 was disposed of in emptied cylinders, there would be approximately
4,200 railcar shipments of depleted U30 8 from the conversion facility to
Envirocare (proposed) or NTS (option), or up to 21,000 truck shipments
(alternative) to either Envirocare or NTS. The numbers of shipments would
be about 8,800 for trucks or 2,200 for railcars if bulk bags were used as
disposal containers.

2. About 8,200 truck or 1,640 railcar shipments of aqueous (70% and 49%) HF
could occur, alternatively, the aqueous HIF could be neutralized to CaF2,
requiring a total of about 13,600 truck or 3,400 railcar shipments. Currently,
the destination for these shipments is not known.

3. About 700 truck or 350 railcar shipments of anhydrous NH13 from a supplier
to the site. Currently, the origin of these shipments is not known.

4. Emptied heel cylinders to Envirocare or NTS, if bulk bags were used to
dispose of the depleted U3 08.

5. Approximately 5,400 truck or 1,400 railcar shipments of cylinders from
ET[P to Portsmouth.

During normal transportation operations, radioactive material and chemicals would be
contained within their transport packages. Health impacts to crew members (i.e., workers) and
members of the general public along the routes could occur if they were exposed to low-level
external radiation in the vicinity of uranium material shipments. In addition, exposure to vehicle
emissions (engine exhaust and fugitive dust) could potentially cause latent fatalities from
inhalation.

The risk estimates for emissions are based on epidemiological data that associate
mortality rates with particulate concentrations in ambient air. (Increased latent mortality rates
resulting from cardiovascular and pulmonary diseases have been linked to incremental increases
in particulate concentrations.) Thus, the increase in ambient air particulate concentrations caused
by a transport vehicle, with its associated fugitive dust and diesel exhaust emissions, is related to
such premature latent fatalities in the form of risk factors. Because of the conservatism of the
assumptions made to reconcile results among independent epidemiological studies and
associated uncertainties, the latent fatality risks estimated for normal vehicle emissions should be
considered to be an upper bound.3 For the transport of conversion products and co-products
(depleted U3 08,-aqueous HF, and emptied cylinders, if not used as disposal containers), it is
conservatively estimated that a total of about 10 fatalities from vehicle emissions could occur if

3 For perspective, in a recently published EIS for a geologic repository at Yucca Mountain, Nevada, the same risk
factors were used for vehicle emissions; however, they were adjusted to reduce the amount of conservatism in
the estimated health impacts. As reported in the Yucca Miountain EIS, the adjustments resulted in a reduction in
the emission risks by a factor of about 30.
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shipments were only by truck and if aqueous'HF product was sold'and transported 620 mi
(1,000 km) from the site (about 20 fatalities are 'estimated if HF was neutralized to CaF2 and
transported 620 mi 11,000 km] from the site) Thie number of fatalities occurring from exhaust
emissions if shipment were only by rail would be less than I if the HF 'was sold and about 1 if
the HF was neutralized to CaF2.

Exposure to external radiation during normal transportation operations is estimated to
cause less than I LCF under both truck and rail options. Members'of the general public living
along truck and rail transportation routes would receive 'extremely small doses'of radiation from
shipments, less than 0.1 mrem over the duration of the program. This would be true even if a
single person was exposed to every shipment of radioactive material during the program.

Traffic accidents could occur during the transportation of'radioactive materials and
chemicals. These accidents could potentially affect the health of workers (i.e., crew members)
and members of the general public, either from the accident itself or from accidental releases of
radioactive materials or chemicals.

The total number of traffic fatalities (unrelated to the type of cargo) was estimated on the
basis of national traffic statistics on shipments by both truck and rail. If the aqueous HF was
sold, about I traffic facility would be estimated under both transportation modes: If HF was
neutralized to' CaF2, about 2 fatalities would be estimated for the truck'option and I fatality for
the rail option.

Severe transportation accidents'could also result in a release of radioactive material or
chemicals from a shipment. The consequences of such -a release* would 'depend on the 'm' aterial
released, location of the accident, and atmospheric conditions at the time. Potential consequences
would be greatest in urban areas because more people could be exposed. Accidents that occurred
when the atmospheric conditions were very stable (typical of nighttime) would have higher
potential consequences than accidents that' occurred when 'the conditions were unstable
(i.e., turbulent, typical of daytime) because the stability would determine how quickly the
released material dispersed and diluted to lower concentrations as it moved downwind.,

For the action alternatives, the highest- potential accident consequences during
transportation activities wvould be caused by a rail accident involving anhydrous NH3. Although
anhydrous NH3 is 'a hazardous gas, it has many industrial applications aind is commonly safely
transported by industry as a pressurized liquid in trucks and riiil tank cars.

The occurrence of a severe anhydrous NH3 railcar accident in a highly populated urban
area under stable atmospheric conditions-is extremely rare. The probability of such an accident
occurring if all the anhydrous NH3 needed Was'transported 620,mi (1,000 km) is estimated to be
less than I chance in 400,000. Nonetheless,' if such an accident (i.e., release'of anhydrous NH3
from a railcar in a densely populated urban area under'stable atmospheric conditions) occurred,
up to 5,000 persons might experience irreversible adverse effects (such as lung damage), with the
potential for about 100 fatalities. If the same'type of NH3 rail accident occurred ina typical rural
area, which would have a smaller population density than an urban area, potential impacts would
be considerably less. It is estimated that in a rural area, approximately 20 persons might
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experience irreversible adverse effects, with no expected fatalities. The atmospheric conditions at
the time of an accident would also significantly affect the consequences of a severe NHi3
accident. The consequences of an Nil3 accident would be less severe under unstable conditions,
the most likely conditions in the daytime. Unstable conditions would result in more rapid
dispersion of the airborne Ni13 plume and lower downwind concentrations.' Under unstable'
conditions in an urban area, approximately 400 persons could experience irreversible adverse
effects, with the potential for about 8 fatalities. If the accident occurred in a rural area under
unstable conditions, I person would be expected to experience an irreversible adverse effect,
with zero fatalities expected. When the probability of an NH3 accident occurring is taken into
account, it is expected that no irreversible adverse effects and no fatalities would occur over the
shipment period.

For perspective, anhydrous NH3 is routinely shipped commercially in the United States
for industrial and agricultural applications. On the basis of information provided in the DOT
Hazardous Material Incident System (HMJS) Database for 1990 through 2002, 2 fatalities and
19 major injuries 'to the public or to transportation or emergency' response personnel have
occurred as a result of anhydrous Nil 3 releases during nationwide commercial truck and rail
operations. These fatalities and injuries occurred during transportation or loading and unloading
operations. Over that period, truck and rail NII3 spills resulted in more than 1,000 and'
6,000 evacuations, respectively. Five very large spills, more than 10,000 gal (38,000 L), have
occurred; however, these'spills were all en route derailments from large rail tank cars. The two
largest spills, both around 20,000 gal (76,000 L), occurred in rural or lightly populated areas and
resulted in I major injury. Over the past 30 years, the safety record for transporting anhydrous
Nil3 has significantly improved. Safety measures contributing to this improved safety record
include the installation of protective devices on railcars, fewer derailments, closer manufacturer
supervision of container inspections, and participation of shippers in the Chemical
Transportation Emergency Center.

After anhydrous NH3 , the types of accidents that are estimated to result in the second
highest consequences are those involving shipment of 70% aqueous 1IF produced during the
conversion process.'The estimated numbers of irreversible adverse effects for 70% I-IF rail
accidents are about one-third of those from the anhydrous NH3 accidents. H-lowever, the number
of estimated fatalities is about one-sixth of those from NH3 accidents, because the percent of
fatalities among the individuals experiencing irreversible adverse effects is 1% as opposed to 2%
for NH3 exposures. For perspective, since 1971, the period covered by DOT records, no fatal or
serious injuries to the public or to transportation or emergency response personnel have occurred
as a result of anhydrous 1IF releases during transportation. (Most of the [IF transported in the
United States is anhydrous I-F, which is more hazardous than aqueous [IF.) Over that period,
II releases from railcars were reported to have no evacuations or injuries associated with them.
The only major release (estimated at 6,400 lb [29,000 kg] of HF) occurred in 1985 and resulted
in approximately 100 minor injuries. Another minor IIF release during transportation occurred in
1990. The safety record for transporting I-F has improved in the'past 10 years for the same
reasons as those discussed above for Nil3 . Transportation accidents involving the shipment of
DUF6 cylinders were also evaluated, with the estimated consequences being less than those
discussed above for N-113 and IIF (see Section 5.2.5.3).
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S.5.4 Air Quality and Noise

Under the no action alternative, air'quality'fromn construction and operations would be
within national and state ambient air quality standards. If continued cylinder maintenanice and,'
painting are effective in controlling corrosion, as expected,- concentrations of HF would be kept
within air quality standards at the' Ports'iouth lind ETTP sites. If cylinder corrosion was not
controlled, the maximum 24-hour [IF concentration at the ETTP site boundary could be about
equal to the Tennessee primary standard of 2.9 jIg/r 3 around the year 2020 (standards 'would not
be exceeded at Portsmouth). However, because of the' on-going cylinder maintenance program, it
is not expected that this high breach rate would occur at the ETTP site.

Under the action alternatives, air quality impacts during construction -vere found to be
similar for all three alternative locations. The total (modeled plus the measured background value
representative of the'site)'coricentrations due:to emissions of most criteria pollutants - such as
sulfur, dioxide (SO2), nitrogen oxides (NOx), and carbon monoxide (CO) 'would be well
within applicable air quality standards. As is often the'case for construction, the primary concern'
would be particulate matter: (PM) released from near-ground-level sources. Total c ricentrations
of PM 1o and PM2 .5 (PM with an aerodynamic diameter of 10 pTmor less and 2.5 prm or less,
respectively) at the construction' site boundaries would be close' to or above the standards because
of the high background concentrations and 'the proximity of the new cylinder yard and the'
proposed conversion facility'to potentially publicly accessible areas.'The background data used
are the maximum values from the last 5 years of monitoring athe neare t monitoring location
(operated by the Ohio Environmental Protection Agency [OEPA]) to the site, located about
20 mi (32 km) away in the town of Portsmouth. On the basis of these values, exceedance of the
annual PM2.5 standard would be unavoidable, because the background concentration already
exceeds the standard (background is 24.1 [tg/m 3, in comparison with the standard of 15 ptg/M 3).
Accordingly, construction activities'should be'c'onducted so as to minimize further impacts on
ambient air quality. To mitigate impacts, water could be sprayed on disturbed areas more often,
and dust suppressant or pavemenit could be applied to r6ads with frequent traffic.

During operations, it is estimated that totalfconcentrations for all annual average criteria
pollutants except PM2.5 wvould be well within standards. The background level of PM2.5 in the
area of the Portsmouth site approaches or already exceeds the standard. Again, impacts during
operations were found to be'similar'for all thlre' alternative locations. '

Noise impacts are expected io be negligible under the no action alternative.'Under the
action alternatives, estimated noise levels at the nearest residence (located 0.9 km [0.6 mi) from
the alternative locations) would be below the U.S. Environmental Protection Agency (EPA)
guideline of 55 dB(A)4 as day-night average sound level (DNL)5 for residential zones during
construction and operations. i

4 dB(A) is a unit of weighted sound-pressure level, measured by the use of the metering characteristics and the
A-weighting specified in the American National Standard Specificcationfor Sound Level Aeters, ANSI S 1.4-1983,
and in Amendment SI.4A-1985.

5 DNL is the 24-hour average sound level, expressed in dB(A), with a lo1-d penalty artificially added to the
nighttime (10 p.m.-7 a m.) sound level to account for noise-sensitive activities (e.g., steep) during these hours.
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S.5.5 Water and Soil

Under the no action alternative, uranium concentrations in surface water, groundwater,
and soil would remain below guidelines throughout the project duration. However, if cylinder
maintenance and painting were not effective in reducing cylinder corrosion rates, the uranium
concentration in groundwater could be greater than the guideline at both the Portsmouth and
ETTP sites at some time in the future (no earlier than about 2100). If continued cylinder
maintenance and painting were effective in controlling corrosion, as expected, groundwater
uranium concentrations would remain less than the guideline.

During construction of the conversion facility, construction material spills could
contaminate surface water, groundwater, or soil. However, by implementing storm water
management, sediment and erosion controls (e.g., temporary and permanent seeding; mulching
and matting; sediment barriers, traps, and basins; silt fences; runoff and earth diversion dikes),
and good construction practices (e.g., covering chemicals with tarps to prevent interaction with
rain, promptly cleaning up any spills), concentrations in soil and wastewater (and' therefore
surface water and groundwater) could be kept well within applicable standards or guidelines.

During operations, no appreciable impacts on surface water, groundwater, or soils would
result from the conversion facility because no contaminated liquid effluents are anticipated, and
because airborne emission would begat very low levels (e.g., <0.25 g/yr of uranium). Impacts
among the three alternative locations would be similar.

S.5.6 Sociocconomics

The socioeconomic analysis evaluates the effects of construction and operation of a new
cylinder yard and conversion facility on population, employment, income, regional growth,
housing, and community resources in the region of influence (ROI) around the site. In general;
socioeconomic impacts tend to be positive, creating jobs and income, with only minor impacts
on housing, public finances, and employment in local public services.

The no action alternative would result in a small socioeconomic impact at both the
Portsmouth and ETTP sites combined, creating a total of 130.jobs during operations (direct and
indirect jobs) and generating a total of $5.3 million in personal income per operational year. No
significant impacts on regional growth and housing, local finances, and public service
employment in the ROI are expected.

Under the action alternatives, jobs and income would be generated during both
construction and operation. Construction of the conversion facility would create 280 jobs (direct
and indirect) and generate $9 million in personal income in the peak construction year
(construction occurs over a 2-year period). Operation of the conversion facility would create 320
jobs and generate $13 million in personal income each year. No significant impacts on regional
growth and housing, local finances, and public service employment in the ROI are expected. The
socioeconomic impacts are not dependent on the location of the conversion facility; therefore,
the impacts would be the same for alternative Locations A, B, and C.
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S.5.7 Ecology

Under the no action alternative,' continued cylinder maintenance, and surveillance
activities would have negligible impacts on ecological resources (i.e., vegetation, wildlife,
threatened and endangered species). No yafd reconstruction is planned for either the Portsmouth
or ETTP sites. It is estimated that potential concentrations of contaminants in the environment
from future cylinder breaches would be below levels harmful to biota. However, there is a
potential for impacts to aquatic' biota from cylinder yard runoff during painting activities.

For the action alternatives, the total area disturbed during conversion facility construction
would be 65 acres (26 ha). Vegetation communities would be impacted in this area with a loss of
habitat. However, for all three alternative locations, impacts could be minimized depending on
exactly where the facility was placed within each location. These habitat losses would constitute
less than 1% of available land at the site. It was found that concentrations of contaminants in the
environment during operations would be beloiv harmful levels. Negligible impacts to vegetation
and wildlife are expected at all locations.

Wetlands at or near Locations A, B, and C could be'adversely affected at the Portsmouth
site. Impacts to wetlands could be minimized depending on where exactly the facility was placed
within each location. Unavoidable impacts to wetlands that are within the jurisdiction of the
U.S. Army Corps of Engineers may require a Clean Water Act (CWA) Section 404 Permit,
which would trigger the requirement for a'CWA 401 vwater quality. 'certification from Ohio.
Impacts at Location A may potentially be avoided by an alternative routing of the entrance road,
or mitigation'. may be developed in coordination' with the appropriate regulatory agencies. A.
mitigation plan might be'required prior to the initiation of construction.

Construction of the conversion facility should not directly affect federal- or state-listed
species. However, impacts on deciduous forest might occur.'Impacts to forested areas could be
avoided if temporary construction 'areas were placed in previously disturbed locations. Trees
with exfoliating bark, such as 'shagbark hickory or dead trees with loose bark, can be used by the
Indiana bat'(federal- and state-listed as endangered) as roosting trees during the summer. There
is a potential that such trees could be'disturbed during construction at' Locations A or C at
Portsmouth. If either live or dead trees with exfoliating bark are encountered on construction
areas, they should be saved if possible. If necessary, 'the trees should be cut before April 15 or
afler September 15.

S.5.8 WVaste Management

Under the no action alternative, LLW, LLMW, and PCB-containing waste could be
generated from cylinder scraping'and painting activities. The amount of waste's geherated would |
represent an increase of less than '1% in the sits"' loads of these wastes, representing negligible
impacts on site waste management operations.

Under the action alternatives, waste management impacts would not depend on the
location of the facility within the site and would be the same for alternative Locations A, B,
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and C. 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 CaF2 . Industrial experience indicates that [IF, if produced, would contain only trace
amounts of depleted uranium (less than I ppm). It is expected that IIF would be sold for use. If
sold for use, the sale would be subject to review and approval by DOE in coordination with the
NRC, depending on the specific use (as discussed in Appendix E of this EIS).

The U308 produced during conversion would generate about 4,700 yd3 (3,570 m3) per
year of LLW. This is 5% of Portsmouth's annual projected volume and would have a low impact
on site LLW management.

If the lIF was not sold but instead neutralized to CaF2 , it is currently unknown whether
(I) the CaF2 could be sold, (2) the low uranium content would allow the CaF2 to be disposed of
as nonhazardous solid waste, or (3) disposal as LLW would be required. The low level of
uranium contamination expected (i.e.; less than I ppm) suggests that sale or disposal as
nonhazardous solid waste would be most likely. If sold for use, the sale would be subject to
review and approval by DOE in coordination with the NRC, depending on the specific use.
Waste management for disposal as nonhazardous waste could be handled through appropriate
planning and design of the facilities. If the CaF2 had to be disposed of as LLW, it could represent
a potentially large impact on waste management operations.

A small quantity of TRU could be entrained in the gaseous DUF6 during the cylinder
emptying operations. These contaminants would be captured in the filters between the cylinders
and the conversion equipment. The filters would-be monitored and replaced routinely to maintain
concentrations below regulatory limits for TRU waste. The spent filters would be disposed of as
LLW, generating up to 25 drums of LLW waste over the life of the project.

Current UDS plans are to leave the heels in the emptied cylinders, add a stabilizer, and
use the cylinders as disposal containers for the U308 product,. to the extent practicable. An
alternative is to process the emptied cylinders and dispose of them directly as LLW. Either one
of these approaches is expected to meet the waste acceptance criteria of the disposal facilities
and minimize the potential for generating TRU waste through washing of the cylinders to
remove the heels. Although cylinder washing is not considered a foreseeable option at this time,
for completeness, an analysis of the maximum potential quantities of TRU waste that could be
generated from cylinder washing is included in Appendix B of this' EIS, as is a discussion of
PCBs contained in some cylinder coatings.

S.5.9 Resource Requirements

Resource requirements include construction materials, fuel, electricity, process
chemicals, and containers. In general, all alternatives would have a negligible effect on the local
or national availability of these resources.
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S.5.10 Land Use

'Under the no action alternative, all activities would occur in areas previously used for
conducting similar activities; therefore, no land use impacts are expected. Under the action
alternatives, a total of 65 acres (26 ha) could be'disturbed for the conversion facility, with some
areas cleared for railroad or utility access and not adjacent to the construction site. Up to
6.3 additional acres (2.5 ha) could also be disturbed for construction of a new cylinder yard. All
three alternative locations are within an already-industrialized facility, and impacts to land-use
would be similar for the three locations. The permanently altered areas represent less than 1% of
available land already developed for industrial purposes. Negligible impacts' on land use are thus
expected.

S.5.11 Cultural Resources

Under the no action alternative, impacts on cultural resources at the current storage
locations would be unlikely because all activities would occur in areas already dedicated to
cylinder storage. Under the action alternatives, impacts on cultural resources could be possible
for all three' alternative locations. Archaeological and architectural surveys have not been
finalized for the candidate locations and :must be' completed prior to initiation of the action
alternatives. However, if archaeological resources were encountered, or historical or traditional
cultural properties were identified, a mitigation plan'wiould be required:

S.5.12 Environmental Justice

No disproportionately high and adverse human health or environmental impacts are
expected to minority or low-income populations'during normal facility operations under the
action alternatives. Although the consequences of facility accidents could be high if severe
accidents occurred, the risk of irreversible adverse'effects (including fatalities) among members
of the general public from these accidents (taking into account the consequences and probability
of the accidents) would be less than 1. Furthermore, transportation accidents with high and
adverse impacts are unlikely; their locations cannot be projected, and the types of persons who
would be involved cannot be reliably predicted. Thus, there is no reason to expect that minority
and low-income populations would be affected disproportionately by high and adverse impacts.

POP: I i .

S.5.13 Impacts from Cylinder Preparation at ETTP

The cylinders at ETTP would 'have' to be prepared to be 'shipped by either truck or
rail. Approximately 5,900 cylinders '(4;800 DUF 6 ; cylinders' 'for conversion and about,
1,100non-DUF 6 cylinders) would require'preparation'for shipment at EITTP. Three cylinder
preparation options are considered for the shipment of noncompliant cylinders.

In general, the use 'of cylinder overpacks' would result in small potential impacts.
Overpacking operations would be similar to current cylinder handling'operations, and impacts
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would be limited to involved workers. No LCFs among involved workers from radiation
exposure are expected. Impacts would be similar if noncompliant cylinders wvere shipped "as-is"
under a DOT exemption, assuming appropriate compensatory measures.

The use of a cylinder transfer facility would likely require the construction of a new
facility at ETTP; there are no current plans to build such a facility. Operational impacts would
generally be small and limited primarily to external radiation exposure of involved workers, with
no LCFs expected. Transfer facility operations would generate a large number of emptied
cylinders requiring disposition. If a decision were made to construct and operate a transfer
facility at E1TP, additional NEPA review would be conducted.

If ETTP cylinders were transported to Paducah for conversion, the operational period at
Portsmouth would be reduced by 4 years. Annual impacts would be the same as discussed for
each technical discipline. No significant decrease in overall impacts would be expected.

S.5.14 Impacts Associated with Conversion Product Sale and Use

The conversion of the DUF 6 inventory produces products having some potential for reuse
(no large-scale market exists for depleted U3 08). These products include HF and CaF2, which
are commonly used as commercial materials. An investigation of the potential reuse of FIF and
CaF2 has been included as part of this EIS. Areas examined include the characteristics of these
materials as produced within the conversion process, the current markets for these products, and
the potential socioeconomic impacts should these products be provided to the commercial sector.
Because there would be some residual radioactivity associated with these niaterials, the DOE
process for authorizing release of materials for unrestricted use (referred to as "free release") and
an estimate of the potential human health effects of such free release have also been included in
this investigation. The results of the analysis of HIF and CaF2 use are included in Table S-6.

If the products were to be released for restricted use (e.g., in the nuclear industry for the
manufacture of nuclear fuel), the impacts would be less than those for unrestricted release.

Conservative estimates of the amount of uranium and technetium that might transfer into
the [IF and CaF2 were used to evaluate the maximum expected dose to workers using the
material if it was released for commercial use or the general public. On.. the basis of very
conservative assumptions concerning use, the maximum dose to workers was estimated to be less
than I mrem/yr, much less than the regulatory limit of 100 mremlyr specified for members of the
general public. Doses to the general public would be even lower.

Socioeconomic impact analyses were conducted to evaluate the impacts of the
introduction of the conversion-produced HF or CaF2 into the commercial marketplace. A
potential market for the, aqueous [IF has been identified as the current aqueous HIF acid
producers. The impact of HIF sales on the local economy in which the existing producers are
located and on the U.S. economy as a whole is likely to be minimal. No market for the CaF2 that
might be produced in the conversion facility has been identified. Should such a market be found,
the impact of CaF2 sales on the U.S. economy is also predicted to be minimal.
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S.5.15 Impacts from'D&D Activities

D&D would involve the disissernbly'and removal' of aill radioactive and hazardous
components, equipment, and structures: For the purposes' of analysis in this EIS, it was also
assumed that the various buildings would be dismantled'and "greenfield" (unrestricted use)
conditions would be achieved. The "clean" waste will be sent to a landfill that accepts
construction debris. Low-level waste will be sent to a licensed or DOE disposal facility, where it
will likely be buried in accordance with'the waste acceptance criteria aind other requirements in
effect at that time. Hazardous and mixed waste will'be disposed of in a licensed facility in
accordance with applicable regulatory requirements. D&D impacts to involved workers would be
primarily from external radiation; expected exposures would be a small fraction of operational
doses; no LCFs would be expected. It is estimated that no fatalities and up to five injuries would
result from occupational accidents. Impacts from' waste management would include total
generation of about 275 yd3 (210 m3 ) of LLW, 157 yd3 (120 i 3 ) of LLMW, and 157 yd3 (120
m3) of hazardous waste; these volumes would result in low impacts in comparison with projected
site annual generation volumes.

S.5.16 Cumulative Impacts '

The Council on Environmental Quality (CEQ) guidelines' for implementing NEPA define
cumulative effects as the impacts on the environment resulting from' the incremental impact of an
action under consideratio'n when added to other past, 'present, and'reasonably foreseeable future
actions (40 CFR 1508.7) Activities considered for cumulative' analysis include those in the
vicinity of the Portsmouth site that mnight affect environmental conditions at or near that locality
under both the no action alternative and the proposed action alternatives. Activities considered
also include those'at the ETTP site associated with transporting cylinders to Portsmouth (under
the proposed action) and continued long-term storage of DUF6 (under the no'action alternative).

One action considered reasonably foreseeable under cumulative impacts is the
development of a uranium enrichment facility at either the Paducah ,or Portsmouth site. An
agreement between USEC and DOE on June'17, 2002, established the possibility of constructing
an enrichment plant at either site. In January 2004, USEC announced that it planned to site its
American Centrifuge Facility at the Portsmouth site. This EIS assumes that such an enrichment
facility would employ the existing gas centrifuge technology and wvould generate impacts similar
to those outlined in a 1977 analysis"'of environmental consequences that considered such an
action. (The'facility proposed in 1977 was never completed or operatd.)

Other actions' planned at the Portsmouth site include continued waste management
activities, waste'disposal activities, environmental restoration activities, industrial reuse of
sections of the site, and the DUF6 manragement 'activities considered in this EIS. Activities
involving gaseous diffusion uranium enrichment at Portsmouth were discontinued early in 2002.
Cumulative impacts at the Portsmouth site and vicinity would be as follows for the no action
alternative and the proposed aiction' alternatives. '

* . ,,.'' .:, .. . *-.;
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* The cumulative radiological exposure to the off-site population would be
considerably below the maximum DOE dose limit of 100 mrem per year to
the off-site maximally exposed individual (MEI) and below the limit of
25 mrem/yr specified in 40 CFR 190 for uranium fuel cycle facilities. Annual
individual doses to involved workers would be* monitored to maintain
exposure below the regulatory limit of 5 rem per year.

* Under the no action alternative cumulative impacts assessment, although less
than I shipment per year of radioactive wastes is expected from cylinder
management activities, up to 3,500 rail shipments and 4,500 truck shipmrients
could be associated with existing and planned actions. Under* the action
alternatives, up to 6,800 rail shipments and 12,300 truck shipments of
radioactive material could occur. The cumulative maximum dose to the MEI
along the transportation route near the site entrance would be less than
I mrem/yr under all alternatives for all transportation options considered.

The Portsmouth site is located in an attainment region. However, the
background annual-average PM2.5 concentration exceeds the standard.
Cumulative impacts would not affect the attainment status.

* Data from the 2000 annual groundwater monitoring showed that five
pollutants exceeded primary drinking water regulation levels in groundwater
at the Portsmouth site. Alpha and beta activity were also detected. Good
engineering and construction practices should ensure that indirect impacts
associated with the conversion facility would be minimal.

* Cumulative ecological impacts should be negligible, with little change to
intact ecosystems contributed by any alternative considered in this EIS in
conjunction with the effects of other activities.

* Impacts on land use similarly would be minimal, with DUF6 conversion
activities confined to the Portsmouth site, which is already heavily developed
for such activities.

* It is unlikely that any noteworthy cumulative impacts on cultural resources
would occur under any alternative, and any such impacts would be adequately
mitigated before activities for the chosen action would continue.

* Given the absence of high and adverse cumulative impacts for any impact area
considered in this EIS, no environmental justice cumulative impacts are
anticipated for the Portsmouth site, despite the presence of disproportionately
high percentages of low-income populations in the vicinity.

* Socioeconomic impacts under all the alternatives considered are anticipated to
be generally positive, often temporary, and relatively small.
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Actions planned at the. ETTP site include continued waste imanagement activities,
reindustrialization of the ETTP site, environmental restoration activities,'possibly other DOE
programs involving the disposition of enriched uranium, and the DUF6 management activities
considered in this EIS. Cumulative impacts at the ETTP site and vicinity would not be large
under either the no action or the action altematives.

S.5.17 Mitigation

On the basis of the analyses conducted for this EIS, the following recommendations can
be made to reduce the impacts of the proposed action:

* Current cylinder management activities, including 'inspecting 'cylinders,
carrying out cylindermaintenance activities (such as painting), and promptly
cleaning up releases from any breached DUF6 cylinders, should'be continued
to avoid future impacts on site air and groundwater. In addition, runoff from
cylinder yards should be collected and sampled so that contaminants can be
detected and their release to surface water or groundwater can be avoided. If
future cylinder painting results in permit violations, treating cylinder yard
runoff prior to release may be required. ' ' -

* Temporary impacts on air quality from fugitive dust emissions during
construction of any new facility should be controlled by the best available
practices to avoid temporary exceedances of the PMlo and PM2 .5 standard.
Technologies that will be used to mitigate air quality impacts during
construction include using water sprays on dirt roadways and on bare soils in
work areas for dust control; covering open-bodied- trucks transporting
materials likely to become airborne when full and at all times when in motion;
water spraying and covering bunkered or staged excavated and replacement'
soils; maintaining paved roadways in 'good repair and in a clean condition;
using barriers and windbreaks around construction areas'such as soil'banks,
temporary screening, and/or vegetative cover; mulching or covering exposed
bare soil'areas until vegetation has time to recover. or paving has been
installed; and prohibiting any open buming.

* During construction, impacts to water quality and soil can be 'minimized
through implementing storn water management, sediment and erosion
controls (e.g., temporary and permanent seeding; mulching and matting;
sediment barriers, traps, and basins; silt .fences; runoff and earth diversion
dikes), and good construction practices (e.g., covering chemicals with tarps to
prevent interaction with rain, promptly cleaning up any spills).

* Potential impacts to wetlands at the Portsmouth site could.be minimized or
eliminated by .maintaining a buffer near '.adjacent ' wetlands during
construction. Impacts at. Location A may r potentially' be avoided' by an I
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alternative routing of the entrance road, or mitigation may be developed in
coordination with the appropriate regulatory agencies.

* If trees (either live or dead) with exfoliating bark were encountered on
construction areas, they should be saved if possible'to avoid destroying
potential habitat for the Indiana bat. If necessary, the trees should be cut
before April 15 or after September 15.

* The quantity of radioactive and hazardous materials stored on site, including
the products of the conversion process, should be minimized.

* The construction of a DUF6 conversion facility at Portsmouth would have the
potential to impact cultural resources. Neither an archaeological nor an
architectural survey has been completed for the Portsmouth site as a whole or
for any of the alternative locations, although an archaeological sensitivity
study has been conducted. In accordance with' Section 106 of'the National
Historic Preservation Act, the adverse effects of this undertaking must be
evaluated once a location is chosen.

* Testing should be conducted either prior to or during the conversion facility
startup operations to determine if the air vented from the autoclaves should be
monitored or if any alternative measures would need to be taken to ensure that
worker exposures to PCBs above allowable Occupational Safety and Health
Administration limits do not occur.

* The nuclear properties of DUF6 are such that the occurrence'of a nuclear
criticality is not a concern, regardless of the amount of DUF6 present.
However, criticality is a concern for'the handling, packaging, and shipping of
enriched UF6. For enriched UF6, criticality control is accomplished by
employing, individually or collectively, specific limits on uranium-235
enrichment, mass, volume, geometry, moderation, and spacing for each type
of cylinder. The amount of enriched UF6 that may be contained in an
individual cylinder and the total number of cylinders that may be transported
together are determined by the nuclear properties of enriched UF6. Spacing of
enriched UF6 cylinders in transit during routine and accident conditions is
ensured by use of regulatory approval packages that provide protection against
impact and fire.

* Because of the relatively high consequences estimated for some accidents,
special attention will be given to the design and operational procedures for
components that may be involved in such accidents. For example, the tanks
holding hazardous chemicals on site such as anhydrous NH3 and aqueous [IF
would be designed to all applicable codes and standards, and special
procedures would be in place for gaining access to the tanks and for filling of
the tanks. In addition,' although the probabilities of occurrence for a
high-consequence accident are extremely low, emergency response plans and
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procedures would be in place' to respond to any emergencies should an
accident occur.

S.5.18 Unavoidable Adverse Impacts

Unavoidable adverse impacts are those 'impacts that'cannot be mitigated by choices
associated with siting and facility design options. Such impacts would be unavoidable, no matter
which options were selected, and would include the following:

* Exposure of workers to radiation in the storage yards and the conversion
facility that would be below applicable standards;

* Generation -of vehicle exhaust and particulate air emissions during
construction (emissions that would exceed air quality standards would be
mitigated);

* Disturbance of up to 65 acres (26 ha) of land during construction, with
approximately 10 acres (4 ha) required for the' facility footprint;'

* Loss of terrestrial and aquatic habitats from construction and disturbance of
wildlife during operations; and

* Generation of vehicle exhaust and 'particulate air emissions during
transportation.

S.5.19 Irreversible and Irretrievable Commitment of Resources

A commitment of a resource is considered irreversible when the primary or secondary
impacts from its use limit the future options for its use. An irretrievable commitment refers to
the use or consumption of a resource that is neither ien'ewable nor recoverable for later use by
future generations. The major irreversible and irretrievable' commitment of naturaI and
man-made resources related to the alternatives analyzed in this EIS include the land ussed to
dispose of any conversion products, energy usage, and materials used 'for construction of the
facility that could not be recovered or recycled.

S.5.20 Relationship between Short-Term Use of the Environment and Long-Term
Productivity

Disposal 'of solid* nonhazardous waste resulting 'from ne'v facility construction,
operations, and D&D would require additional' land at a' sanitary landfill site, which would be
unavailable for other uses in the long term. Any radioactive or hazardous waste generated by the
various alternatives would involve the commitment of associated land, tranisportation, and
disposal resources, and resources associated with the processing facilities for waste management.
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For the construction and operation of the conversion facility, the associated construction
activities would result in both short-term and long-term losses of terrestrial and aquatic habitats
from natural productivity. After closure of the new facility, it would be decommissioned and
could be reused, recycled, or remediated.

S.5.21 Pollution Prevention and Waste Minimization

Implementation of the EIS alternatives would be conducted in accordance with all
applicable pollution prevention and waste minimization guidelines. A consideration of
opportunities for reducing waste generation at the source, as well as for recycling and reusing
material, will be incorporated to the extent possible into the engineering and design process for
the conversion facility. Pollution prevention and waste minimization will be major factors in
determining the final design of any facility to be constructed. Specific pollution prevention and
waste minimization measures will be considered in designing and operating the final conversion
facility.

S.5.22 Potential Impacts Associated with thle Option of Expanding Conversion
Facility Operations

As discussed in Sections S.2.2.8 and 2.2.7, several reasonably foreseeable activities could
result in a future decision to increase the conversion facility throughput or extend the operational
period at one or both of the conversion facility sites. Although there are no current plans to do so,
to account for these future possibilities and provide future planning flexibility, Section 5.2.8
includes an evaluation of the environmental impacts associated with expanding conversion
facility operations at Portsmouth, either by increasing throughput (such as by adding a fourth
process line) or by extending operations.

The throughput of the Portsmouth facility could be increased either by making process
efficiency improvements or by adding an additional (fourth) process line. As described in
Section 5.2.8, a throughput increase through process improvements would not be expected to
significantly change the overall environmental impacts when compared with the current plant
design (three process lines). Efficiency improvements are generally on the order of 10%, which
is within the uncertainty that is inherent in the impact estimate calculations. Slight variations in
plant throughput are not unusual from year to year because of operational factors
(e.g., equipment maintenance or replacement) and are generally accounted for by the
conservative nature of the impact calculations.

In contrast to process efficiency improvements, the addition of a fourth process line at the
Portsmouth facility would require the installation of additional plant equipment and would result
in a nominal 33% increase in throughput compared with the current base design. The plant
capacity would be similar to the capacity planned for the Paducah site (evaluated in
DOE/EIS-0359). This throughput increase would reduce the time necessary to convert the
Portsmouth and ETTP DUF6 inventories by about 5 years. The construction impacts presented
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above and summarized in Table S-6 for three process lines would be the same if a fourth line was
added, because a fourth line would fit within the current process building design.

In general, a 33% increase in throughpui (e.g., by the addition of a fourth line) would not
result in significantly greater environmental impacts during operations than those discussed
above and summarized in Table S-6 for three process lines. Although annual impacts in certain
areas 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.

One exception is the PM2 .5 concentration during construction, which could exceed
standards because of the regionally high background level under both the three- and four-
process-line cases. The background data used are the maximum values from the last 5 years of
monitoring at the nearest monitoring location (operated by the OEPA) to the site, located about
20 mi (32 kIm) away in the town of Portsmouth. On the basis of these values, exceedance of the
annual PM2.5 standard would be unavoidable, because the background concentration already
exceeds the standard (background is 24.1 pg/m3, in comparison with the standard of 15 pg/i 3).

Because a 33% increase in throughput would reduce the operational period of the facility
by approximately 5 years, positive socioeconomic impacts associated with employment of the
conversion facility workforce would last approximately 13 years, compared with 18 years under
the base design.

The conversion facility operations could also be expanded by operating the facility longer
than the currently anticipated 18 years. There are no current plans to operate the conversion
facilities beyond this period. However, with routine facility and equipment maintenance and
periodic equipment replacements or upgrades, it is believed that the conversion facility could be
operated safely beyond this time period to process any additional DUF 6 for which DOE might
assume responsibility. As discussed in Section 5.2.8, if operations were extended beyond
18 years 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 the same as those presented above and summarized in Table S-6 for three process
lines. Impacts associated with expanded operations are shown in brackets in Table S-6 where
they would differ from those presented for the proposed design. The overall cumulative impacts
from the operation of the facility would increase proportionately with the increased life of the
facility.

S.6 ENVIRONMENTAL AND OCCUPATIONAL SAFETY AND HEALTH
PERMITS AND COMPLIANCE REQUIREMENTS

DUF6 cylinder management as well as construction and operation of the proposed DUF 6
conversion facility would be subject to many federal, state, local, and other legal requirements.
In accordance with such legal requirements, a variety of permits, licenses, and other consents
must be obtained. Chapter 6 of this EIS contains a detailed listing of applicable requirements.
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S.7 PREFERRED ALTERNATIVE

The preferred alternative is to construct and operate the proposed DUF6 conversion
facility at alternative Location A, which is in the west-central portion of the Portsmouth site.



TABLE S-6 Summary Comparison of Potential Environmental Consequences of the Alternatives 2 (Impacts associated with expanded
operations are shown in brackets where they would differ from those presented for the proposed design.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at E7TP

Human Health and Safety -Aormal Facility Operations

Radiation exposure

Construction

New cylinder yard workers Potential external
radiation exposures
(above background);
estimated individual
worker dose of
30 mrem/yr for either
Area I or Area 2.

Same as Location A Same as Location A NAb NA

.C-
I-,

Conversion facilityworkers <60 mremfyr over a
2 .year construction
period (if new cylinder
yard is located at
Area 1).

Background Background NA NA

Operations

Involved workers

Average dose to individual involved
workers

Conversion facility:
75 mremlyr
(100 mrem/yr]

Cylinder yards:
510-600 mrem/yr
(680-800 mrem/yr] ,

Same as Location A Same as Location A 600 mrenVyr 4 10 mremlyr

I0

I o

til



TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Collective dose to involved workers

Total health effects among involved
workers for the life of the project
(through 2039 for no action)

Conversion facility:
10 person-rem/yr
[10.7 person-rem/yr]

Cylinder yards:
3 person-rem/yr
(4 person-rem/yr]

I in IO chance of
I latent cancer fatality
(LCF)

Same as Location A

Same as Location A

Same as Location A

Same as Location A

11.5 person-rem/yr

I in 5 chance of I LCF

5 person-rem/yr

I in 12 chance of
I LCF

I

I

Noninvolved workers

Maximum dose to noninvolved worker
maximally exposed individual (MEI)

Collective dose to noninvolved workers

<5.5 x 10-6 mrem/yr
[<7.3 x 104 mreru/yr]

<9.9 x 10-6 person-
rem/yr
[<1.3 x 10-5 person-
rem/yr]

Same as Location A

Same as Location A

Same as Location A

Same as Location A

0.1 5 mrcm/yr 0.048 mrem/yr

0.001 person-rem/yr 0.0005 person-rem/yr

I
Total health effects among
noninvolved workers for the life of
the project (through 2039 for no action)

<1 in I million chance
of I LCF

Same as Location A Same as Location A <I in 50,000 chance of <1 in 100,000 chance
I LCF of I LCF

It)
CO

CZ
ii
Q
St
-T,

General public

Maximum dose to the general public
MEI

<2.1 x 10 5 mrem/yr
[<2.8 x 10'5 mrem/yr]

Same as Location A Same as Location A .<0.1 mrem/yr(during
storage)
<0.4 mrem/yr (long-
term)

<0.2 mrem/yr (during
storage)
<0.5 mrem/yr (long-
term)

t0:

j~.



TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at EI7P

Collective dose to general public within
50 mi (80 km)

6.2 x 10-5 person-
rem/yr
(8.2 x 10 5 person-
remryr]

Same as Location A

Same as Location A

Same as Location A

Same as Location A

*0.002 person-rem/yr 0.005 person-rem/yr

<1 in 25000 chance of <I in 10,000 chance of
I LCF *. I LCF

Total health effects among members
of the public over the life of the project
(through 2039 for no action)

Chemical exposure or concerns
(concern - hazard Index >1)

Noninvolved worker ME1

<I in I million chance
of I LCF

Well below levels
expected to cause
health effects
(hazard index <0.1).

Same as Location A Same as Location A Well below levels
expected to cause
health effects
(hazard index <0.1).

Well below levels
expected to cause
health effects
(hazard index <0. I).

I-'I

'-4

General public MEI Well below levels Same as Location A
expected to cause
health effects

...... (hazani index <0. 1)................................................. !.....................................:

Same as Location A Well below levels Well belowlevels '
expected to cause expected to cause
health effects health effects
(thazard index <0.1). (hazard index <0.1)............................. . ................ ........................................... :

Physical hazards (Involved and
noninvolved workers)

Human Health and Safety - Facility Accidentsd

Construction: on-the-job fatalities
and injuries

Conversion facility:
0 fatalities; II injuries
Cylinder yards:
0 fatalities; I injury

0

ct:

::w

I'

Same as Location A Same as Location A NA NA
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Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Operations: on-the-job fatalities
and injuries

0 fatalities/yr
8 injuries/yr
[40 fewer total injuries
from reducing
processing time by
5 years]

Same as Location A Same as Location A 0 ftatalities/yr;
I injury/yr

0 fatalities/yr;
0.7 injury/yr

Accidents Involving chemical or radiation
releases, low frequency-high consequence
accidents

Bounding chemical accidents

Release amounts

Estimated frequency

Probability - life of the project
(through 2039 for no action)

Hydrogen fluoride
(HF) tank rupture
(high for adverse
effects); anhydrous
ammonia (NH3) tank
rupture (high for
irreversible adverse
effects).

25,680 lb (11,600 kg)
of HF
29,500 lb (13,400 kg)
of NH 3

I time in
1,000,000 years

<I chance in 56,000

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Cylinder ruptures -

fire (high for adverse
effects); corroded
cylinder spill, wet
conditions (high for
irreversible adverse
effects).

24,000 lb (I 1,000 kg)
of DUF6 (fire); 96 lb
(44 kg) of HF (spill,
wet conditions)

-I time in
100,000 years (both
accidents)

-I in2,500

Cylinder ruptures -
fire (high for adverse
effects); corroded
cylinder spill, wet
conditions (high for
irreversible adverse
effects).

24,000 lb (11,000 kg)
of DUF6 (fire); 96 lb
(44 kg) of HF (spill,
wet conditions)

=1 time in
100,000 years (both
accidents)

-I in 2,500

:t

00

I :3
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Consequences (per accident)e
Chemical exposure - public

Adverse effects
Irreversible adverse effects
Fatalities

Chemical exposure - noninvolved
workers '

Adverse effects
Irreversible adverse effects
Fatalities

29-2,200 persons
2-200 persons
0-4 persons

580-810 persons
390-810 persons
0-20 persons

30-2,000 persons
2-2 10 persons
0-4 persons

880-1,400 persons
370-1,400 persons
0-30 persons

33-2,300 persons
4-210 persons
0-4 persons

850-1,100 persons
50-1,100 persons
0-20 persons

4-680 persons
0-1 person
0 persons

160- 1,000 persons
0-110 persons
0-1 person

640 persons
0 persons
0 persons

770 persons
140 persons
0-1 person

Accident risk
(consequence x probability)

General public . .
Noninvolved workersr

Bounding radiological accident

Release

Estimated frequency

Probability - life of the project
(through 2039 for no action)

0 fatalities -

0 fatalities

Earthquake accident
damages U308 storage
building containing
6 months' of product

135 lb (61 kg) of
depleted U3O0
[180 lb (82 kg) of
depleted U308]

-1 time in
100,000 years

-1 chance in 6,000

Same as Location A.
Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same is Locati6n A
Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

0 fatalities '
0 fatalities

Cylinder ruptures -
fire

24,000 lb (I 1,000 kg)
of UF6

-I time in
100,000 years

-1 chance in 2,500

0 fatalities
0 fatalities

Cylinder ruptures -
fire

24,000 lb (11,000 kg)
of UF6

=1 time in
100,000 years

-I chance in 2,500

z-

t
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Consequences (per accident)
Radiation exposure - public

Dose to MEI
Risk of LCF

Total dose to population
(within 50 mi [80 kmn])

Total LCFs

1-30 rem [ 1-40 rem]
I chance in 50
7-30 person-rem
[9-40 person-rem]
I chance in 50 of
I LCF
[1 chance in 40 of
I LCF]

Same as Location A

Same as Location A

Same as Location A

Same as Location A

13 mrem
7 in I million
34 person-rem

I chance in 50 of
I LCF

13 mrem
7 in I million
73 person-rem

I chance in 30 of
I LCF

Radiation exposure - noninvolved
workersd

Dose to MEI
Risk of LCF

Total dose to workers

1-30 rem [1-40 rem]
I chance in 50
0.2-400 person-rem
[0.3-530 person-rem]
I chance in 5 of I LCF
(I chance in 4 of
I LCF]

Same as Location A
Same as Location A
0.2-530 person-rem
(0.3-7 10 person-rem]
I chance in 5 of I LCF
(I chance in 4 of
I LCF]

Same as Location A
Same as Location A
0.2-430 person-rem
(0.3-570 person-rem]
I chance in 5 of I LCF
(1 chance in 4 of
I LCF]

20 mrem
8 in I million
16 person-rem

I chance in 100 of
I LCF

20 mrem
8 in I million
16 person-rem

I chance in 100 of
I LCF

Total LCFs

Accident risk
(consequence x probability)

General public 0 LCFs Same as Location A Same as Location A 0 LCFs 0 LCFs
Noninvolved workersf 0 LCFs Same as Location A Same as Location A 0 LCFs 0 LCFs

.............................................................................................................................................................. ..........................................................................
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TABLE S-6 (Cont.)

Proposed Action i No Action

Environmental Consequence Location A (Preferred) Location a Location C at Portsmouth at ETTP

Human Health and Safety - Transportation

Transportation impacts during normal
operations

Total fatalities from exposure to vehicle
exhaust emissions

Maximum use of truck 10 (20 if HF is
neutralized to calcium
fluoride [CaF2] for
disposal)

Same as Location A Same as Location A Negligible impacts
due to small number
of shipments (1 per
year) and low
concentration of
expected
contamination.

Negligible impacts
due to small number
of shipments (I per
year) and low
concentration of
expected
contamination.

Maximum use of rail

Total fatalities from exposure to external
radiation

Maximum use of truck

Maximum use of rail
. ! . -

Maximum radiation exposure to a person
along a route (MEI)

Traffic accident fatalities (life of project);
(physical hazards, unrelated to cargo)

Maximum use of trucks

Maximum use of rail

<I (I including CaF 2) Same as Location A

<I Same as Location A

<I Same as Location A

Negligible
(<O.I mrem)

1 (2 if HF is
neutralized to CaF2 for
disposal) .

I (including CaF2)

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible I

ITU

It)0

QI t
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Negligible

Negligible



TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Traffic accidents Involving radiation or
chemical releases

Low frequency-high consequence cylinder
accidents

Bounding accident scenario

Release

Probability - life of the project

Urban rail accident
involving DUF6
cylinders

Uranium, HF

About I chance in
140,000

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

NA NA

NA

NA

NA

NA

0%

Consequences (per accident)
Chemical exposure - all workers and
members of general public

Irreversible adverse effects
Fatalities

Radiation exposure - all workers and*
members of general public

Total LCFs

Accident risk (consequence x
probability) workers and general
public

Low frequency-high consequence accidents
with all other materials

Bounding accident scenario

4
0

Same as Location A
Same as Location A

60

0 fatalities

Urban rail accident
involving anhydrous
NH3

Same as Location A

Same as Location A

Same as Location A

Same as Location A
Same as Location A

Same as Location A

Same as Location A

Same as Location A

NA
NA

NA
NA

NA

NA

NA

NA

C'.
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TABLE S-6 (Cont.)

Proposed Action No Action
Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Release Anhydrous NH3 Same as Location A Same as Location A NA NA
Probability - life of the project About I chance in

400,000
Same as Location A Same as Location A NA NA

Consequences (per accident)
Chemical exposure - all workers and
members of general public

Irreversible adverse effects
Fatalities

NA

5,000
100

Same as Location A
Same as Location A

Same as Location A
Same as Location A

NA
NA

NA
NA

Accident risk 
NA(consequence x probability)

Irreversible adverse effects 0 Same as Location A Same as Location A NA NAFatalities 0 Same as Location A Same as Location A NA NA

Air Quality and Nfoise

Pollutant emissions during new cylinder
yard construction

Total (modeled plus
background)
concentrations for
particulate matter
(PM) with an
aerodynamic diameter
less than or equal to
2.5 Pam (PM2.5) would
be close to or above
standards at the
construction site
boundary for both
candidate areas;
construction-related
concentrations would
be negligible at the
nearest residence.

Same as Location A Same as Location A NA NA

0
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0
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Conscquence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Pollutant emissions during conversion
facility construction

Total concentrations
for PM (PM to and
PM2.5) would be close
to or above standards
at the construction site
boundary because of
high background
concentrations;
construction-related
concentrations would
be negligible at the
nearest residence.
Other criteria
pollutants are within
standards.

Same as Location A Same as Location A NA NA

Pollutant emissions during conversion
facility operations

Total annual-average
PM2.5 concentration
would be above the
standard at the site
boundary because of
high background
concentrations, the
operations-related
concentration would
be less than 0.2% of
the standard. Other
criteria pollutants
would be well within
standards.

Same as Location A Same as Location A Under the controlled
cylinder corrosion
scenario, the
maximum 24-hour HF
concentration would
be less than 4% ofthe
Kentucky (used for
comparison)
secondary standard;
criteria pollutants
would be well within
standards.

Under the controlled
cylinder corrosion
scenario, the
maximum 24-hour HF
concentration would
be less than 23% of
the Tennessee primary
standard; criteria
pollutants would be
well within standards.

/
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TABLE S-6 (Cont.) CTC:
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iiQ
qProposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

No concentration
increment would
exceed applicable
prevention of
significant
deterioration (PSD)
increment at the site
boundary (Class II
area), and all
increments would be
well below the PSD
increment for the
nearest Class I area.

Same as Location A Same as Location A Under the
uncontrolled cylinder
corrosion scenario, the
maximum 24-hour HF
concentration at the
site boundary would
be up to 28% of the
Kentucky (used for
comparison)
secondary standard.

Under the
uncontrolled cylinder
corrosion scenario, the
maximum HF
concentration at the
site boundary would
be about equal to the
Tennessee primary
standard (2.9 pg/M3)
around the year 2020.

Estimated noise levels at the nearest Below the Same as Location A Same as Location A Below the EPA Below the EPA'
residence U.S. Environmental guideline of 55 dB(A) guideline of 55 dB(A)

Protection Agency as DNL during' as DNL during
(EPA) guideline of operation. operation.
55'dB(A) as day-night
average sound level
(DNL) during
construction and

............................. , ,oeran ,

* hWater ands Soil

0%.

Surface water
Construction Negligible impacts

from changes to
runoff, from
floodplains, or from.
water use and
discharge.

Same as Location A Same as Location A NA NA.
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at E1TP

Operations Negligible impacts.
from water use and
discharge.

Same as Location A Same as Location A Negligible impacts
from water use and
discharge.

Negligible impacts
from water use and
discharge

Groundwater
Construction No direct impacts to

groundwater recharge,
depth, or flow
direction; impacts to
groundwater quality
unlikely.

Same as Location A Same as Location A NA NA

Operations No direct impacts to
groundwater recharge,
depth, or flow
direction; impacts to
groundwater quality
unlikely.

Same as Location A Same as Location A Under the controlled
corrosion case,
maximum uranium
groundwater
concentration
(occurring in around
2070) of 5 pg/L.
below the guideline of
20 Vg/L.1

Under the controlled
corrosion case,
maximum uranium
groundwater
concentration
(occurring in around
2070) of 7 pg/L,
below the guideline of
20 p±g/L.9

0%
0%

Under the
uncontrolled corrosion
case, cylinder
breaches occurring
before 2050 could
result in groundwater
concentrations
exceeding the
guideline sometime
after 2 100.

Under the
uncontrolled corrosion
case, cylinder
breaches occurring
before 2025 could
result in groundwater
concentrations
exceeding the
guideline sometime
after 2 100.
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Soils
Construction Local and temporary

increase in erosion:
impacts to soil quality
unlikely.

Same as Location A Same as Location A NA NA

Operations No direct impacts to Same as Location A Same as Location A Negligible impacts to Negligible impacts to
soil, soils, soils.

Socloeconomics

New cylinder yard construction Direct employment of Same as Location A
60 people; 150 total
jobs in region of
influence (RO1I); total
personal income of
S5.6 million; no
significant impacts on
public services. Less
than I-year duration
of impacts.

Same as Location A NA
.. . .

.

.. . . .

. . - - Jo

. .... ..... . . ...
. . \ ,, .

. . . . .
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ET7P

Conversion facility construction Direct employment of
190 people in peak
year, 280 total jobs in
ROI; total personal
income of S9 million
in peak year; no
significant impacts on
public services. Two-
year duration of
impacts.

Same as Location A Same as Location A NA NA

I

Operations Direct employment of Same as Location A Same as Location A
160 people; 320 total
jobs in RO1; total
personal income of
S13 million per year
of operations; no
significant impacts on
. . . lic services................................... . .... ....................................................................

Direct employment of
20 people: 40 total
jobs in ROI; personal
income of S 1.0 million
per year through 2039;
no significant impacts
on public services.

Direct employment of
30 people; 90 total
jobs in RO1; personal
income of S4.2 million
per year through 2039;
no significant impacts
on public services.
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Ecology

Ecological resources (habitat loss,
vegetation, wildlife)

Concentrations of chemical or
radioactive materials

Total area disturbed
during new cylinder
yard construction:
5.5 acres (2.2 ha) -

Area 1: 6.3 acres
(2.5 ha) - Area 2.

Toial area disturbed
during conversion
facility construction:
65 acres (26 ha).

Vegetati6n and
wildlife communities
impacted and potential
loss of habitat;
impacts could be
minimized by facility
placement.

Well below harmful
levels, negligible
impacts on vegetation
and wildlife.

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Negligible impact to
ecological resources;
all activities would
occur in previously
developed areas.

Potential for adverse
impacts to aquatic
biota associated with
cylinder yard runoff
during painting
activities.

Negligible impact to
ecological resources;
all activities would
occur in previously
developed areas.

Potential for adverse
impacts to aquatic
biota associated with
cylinder yard runoff
during painting
activities.

'0
so

0T

C-,

Wetlands Potential direct and
indirect impacts to
wetlands from facility
construction: impacts
could be minimized by
facility placement.

No direct impacts to
wetlands; Possible.
indirect impacts to
nearby wetlands.

Similar to Location B Negligible impacts Negligible impacts



TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Threatened or endangered species No direct impacts No direct or indirect Similar to Location A Negligible impacts Negligible impacts
from construction or impacts from
operations; destruction construction or
of trees with operations.
exfoliating bark could
indirectly impact the
Indiana bat by
destroying roosting
habitat.

Waste Alfanagcnuent

Construction Minimal impacts to
site waste
management
capabilities from
construction-generated
waste.

Same as Location A Same as Location A NA NA -4

Operations Negligible impacts to
site management
capabilities from low-
level radioactive waste
(LLW) and hazardous
waste generation.

Same as Location A Same as Location A No impacts from LLW
or low-level
radioactive mixed
waste (LLMW)
generation; both
would generate less
than 1% of annual site
totals for each.

No impacts from LLW
or LLMW generation;
both would generate
less than I%of annual
site totals for each.
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Operations (Cont.) The U308 produced
would generate about
4,700 yd3

(3,570 m3)/yr
[6,250 yd'
(4,750 m3)/yr] of
LLW. This is 5% [7%]
of Portsmouth's
annual projected
volume; low impact
on site LLW
management.

If HF is neutralized to
CaF2, generation of
about 3,745 yd3

(2,860 m3)/yr
[4,980 yd3

(3,800 m3)/yr] of
CaF2 .

Generation of TRU
waste istunlikely
under current
.pr s...... ............................................ ...............................................................
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Resource Requirementsh

Construction and operations No effects on local, Same as Location A Same as Location A No effects on local, No effects on local,
regional, or national regional, or national regional, or national
availability of availability of mate- availability of mate-
materials required rials are expected. rials are expected.
for construction or
operations are

, ................ esxected.

Land Use

Construction and operations Up to 65 acres (26 ha) Same as Location A Same as Location A No impacts No impacts
would be disturbed for
construction of the t

conversion facility,
with IO acres (4 ha)
permanently altered.
Up to an additional
6.3 acres (2.5 ha)
would be required for
construction of a new
cylinder yard. The
permanently altered
areas represent about
1% of available land
already developed for
industrial purposes, .
resulting in negligible i

†tsp to land use.,,,,l,

.... ... ... ... ... .... ... ... ... ... ...n m ~ ... ... ... ... ... .... ... ... ... ... .... ... ... ... ... ... .... ... ... ... ... ... .... ... ... ... ... ...
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Cultural Resources

Construction and operations Impacts to cultural Same as Location A Same as Location A Impacts would be Impacts would be
resources are possible; unlikely because unlikely because
archaeological and storage yards are storage yards are
architectural surveys located in previously located in previously
have not been disturbed areas already disturbed areas already
finalized and must be dedicated to cylinder dedicated to cylinder
completed prior to storage. storage.
initiation of the

...... yroposed action.................................................. ......................... ........................ ......................... ........................

EnvironmentalJustice

Construction and operations No disproportionately Same as Location A Same as Location A No disproportionately No disproportionately
high and adverse - high and adverse high and adverse
impacts to minority or impacts to minority or imp'acts to minority or
low-income low-income low-income
populations in the populations in the populations in the
general public during general public during general public during
normal operations or normal operations or normal operations or
from accidents.. from accidents, from accidents...................................................... ........................................... ............... ................... ............................................. ............................................... .. ...........

Conversion of ETTP Cylinders at Portsmouth

Cylinder preparation

Location of cylinder preparation activities ETTP: approximately Same as Location A Same as Location A NA NA
5,900 ETTP cylinders
prepared for shipment M

to Portsmouth. ,

''' 0



TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Impacts from using cylinder overpacks No facility
construction required;
operational impacts
limited to external
radiation exposure of
involved workers;
total collective dose to
the worker population
of 69 to 85 person-rem
at E1TP, with no
LCFs expected.

Same as Location A Same as Location A NA NA

Impacts from using cylinder transfer
facility

Construction of a
transfer facility would
be required at E1TP.

Same as Location A Same as Location A NA NA

I"

Operational impacts
would generally be
small and limited
primarily to external
radiation exposure of
involved workers; .
total collective dose to
the worker population
of 440 to 480 person-
rem at ETTP, with no
LCFs expected.
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETrP

Operations if ETTP cylinders are
transported to Paducah (option)

If ETTP cylinders
were transported to
Paducah, the
operational period of
the Portsmouth
conversion plant
would be reduced by
about 4 years. Annual
impacts would be the
sa me, as'discussed for
each technical
discipline. No
significant decrease in

Same as Location A Same as Location A NA NA

overall impacts .. . . . . . . . . . . . .

. .. Decontamination and Decommissioning

'In

Activities involved Disassembly and
removal of all
radioactive and
hazardous
components,
equipment, and
structures, with the
objective of
completely
dismantling the
various buildings and
achieving greenfield
(unrestricted use)
conditions.

Same as Location A Same as Location A NA NA

~11
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TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Human health and safety impacts Decontamination and
decommissioning
(D&D) impacts
primarily limited to
external radiation
exposure of involved
workers; expected
exposures would be a
small fraction of
operational doses; no
LCFs expected.

Same as Location A Same as Location A NA NA

No fatalities from
occupational accidents
expected; up to
5 injuries.

Other impacts Generation of LLW, Same as Location A Same as Location A NA NA
LLMW, and
hazardous waste;
approximately 90% of
D&D materials
generated are expected
to be clean.................................. i......................................................................................................................................

Im pacts Associated wirth Conversion Product Sake

10
0i

0

iMiProducts potentially marketed

Annual Portsmouth production

HF and/or CaF2

55% HF solution:
8,200 t/yr
[9,000 tons/yr]

CaF2: 18 t/yr
(20 tons/yr]

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

NA NA

NA NA

NA NA



TABLE S-6 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

C3F2 produced if HF is neutralized 8,800 tlyr Same as Location A Same as Location A NA NA
(9,700 tons/yr]

Maximum estimated radiation dose to <I mrem/yr Same as Location A Same as Location A NA NA
a worker from HF or CaF2 use

Potential socioeconomic impacts from use Negligible Same as Location A Same as Location A NA NA
socioeconomic
impacts

Potential environmental impacts are sumtharized and compared in this table for the no action alternative and the action alternatives. For the action
alternatives, impacts are presented for the three alternative locations within the site; annual impacts are based on the assumption of an 1 8-year operational
period. For the no action alternative, annual impacts are based on the assumption of a 40-year operational period.

b NA = not applicable,

c Chemical exposures for involved workers during normal operations were not estimated; the workplace environment would be monitored to ensure that
airborne chemical concentrations were below applicable exposure limits.

d On the basis of calculations performed for this EIS, the accidents that are listed in this table have been found to have the highest consequences of all the
accidents analyzed. In general, accidents that have lower probabilities have higher consequences.

The ranges in accident impacts reflect differences in the possible atmospheric conditions at the time of the accident.

f In addition to noninvolved worker impacts; chemical and radiological exposures for involved workers under accident conditions (workers within 100 m
[328 ft] of a release) would depend in part on specific circumstances of the accident. Involved EPA worker fatalities and injuries resulting from the
accident initiator or the accident itself are possible.

9 The guideline concentration used for comparison with estimated surface water and groundwater uranium concentrations is the former proposed EPA
maximum concentration limit (MCL) of 20 jig/L; a revised value of 30 jtg/L became effective in December 2003. These values are applicable for water "at
the tap" of the user and are not directly applicable for surface water or groundwater (no such standard exists). The guideline concentration used for
comparison with estimated soil uranium concentrations is a health-based guideline value for residential settings of 230 pg/g.

h Resources evaluated include construction materials (e.g., concrete, steel, special coatings), fuel, electricity, process chemicals, and containers (e.g., drums
and cylinders).
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Introduction 1 l Portsmouth DUF6 Conversion Final EIS

1 INTRODUCTION

Over the last five decades, the U.S. Department of Energy (DOE) has enriched large
quantities of uranium for nuclear applications by means of gaseous diffusion. This enrichment
has taken place at three DOE sites located at Paducah, Kentucky; Portsmouth, Ohio; and the East
Tennessee Technology Park (ETTP, formerly known as the K-25 site) in Oak Ridge, Tennessee
(Figure 1-1). "Depleted" uranium hexafluoride (commonly referred to as DUF6) is a product of
this process. It is being stored at the three sites. The total DUF6 inventory at the three sites
weighs approximately 700,000 metric tons (t) (770,000 short tons [tons])l and is stored in about
60,000 steel cylinders.

This document is a site-specific National Environmental Policy Act
environmental impact statement (EIS) for con- (NEPA) Regulations
struction and operation of a proposed DUF6

conversion facility at the Portsmouth site. The For major federal actions with the potential
proposed facility would' convert the DUF 6  for significant environmental impacts, NEPA
stored at Portsmouth and ETTP to a more stable regulations require federal agencies to
chemical formn suitable for use or disposal. A discuss a proposed action and all reasonable
separate EIS (DOE 2004a) evaluates potential altematives in' an environmental impact
impacts for a proposed conversion facility to'be' statement (EIS). The information in the EIS
constructed at the Paducah site The ElSs have must be sufficient for reviewers to evaluateconsruced t th Pauca sie. Te E~s ave the relative merits of each alternative.
been prepared in accordance with the National
Environmental' Policy Act of 1969 (NEPA) The agency must briefly discuss any,
(United States Code, Title 42, Section 4321 alternatives that were'elimhinated from further
et seq. [42 USC 4321 et seq.]), Council on analysis. The agency should identify its
Environmental Quality (CEQ) NEPA preferred alternatives, if one or more exist, in
regulations (Code of Federal Regulations, Title. the draft EIS and must identify its preferred
40, Parts 1500-1508 [40 CFR Parts 1500- alternative in the final EIS unless another law
1508)), and DOE's N'EPA implementing', P~ohibitsi namin g a preference. After
procedures(10CFR Part 1021). completing the final EIS and in order toimplement an alternative, the federal agency

must issue a Record of Decision that
This EIS addresses the potential announces ihe decision that was made and

environmental impacts at the Portsmouth site identifies the alternatives that were
from the construction, operation, maintenance, considered. .

and decontamination and decommissioning.;
(D&D) of the proposed conversion facility;
from the transportation of the ETTP cylinders toPortsmoutli;.from the transportation of depleted
uranium conversion products to a disposal facility; and from the transportation, sale, use, or
disposal of the fluoride-containing conversion products (hydrogen fluoride [HF] or calcium
fluoride [CaF2]). Three alternative locations within-the Portsmoutth site are evaluated for the

* J * .; * i '

In general, in this EIS, values in English units are presented first, followed by metric units in parentheses.
However, when values are routinely reported in metric units, the metric units are presented first, followed by
English units in parentheses. ;
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\KENT.C.

\ ETTP Site at Oak Ridge
Reservation

\ TENNESSEE /

FIGURE 1-1 DUF6 Storage Locations

conversion facility. An option of shipping the ETTP cylinders to Paducah is also considered, as
is an option of expanding facility' operations. This EIS also evaluates a no action alte]ative,
which assumes continued storage of DUF6 in cylinders at the Portsmouth and ET[P sites.

1.1 BACKGROUND INFORAIATION

The current DUF6 conversion facility project is the culmination of a long history of
DUF6 management activities and events. To put the current project into context and provide
perspective, this section provides a brief summary of this history. Additional background
information on the storage and characteristics of DUF6 'and the DUF6 cylinder inventory is
provided in Section 1.2.

Uranium enrichment in the United States began as part of the atomic bomb development
by the Manhattan Project during World War 11. Enrichment for both civilian and military uses
continued after the war under the auspices of the U.S. Atomic Energy Commission (AEC) and its
successor agencies, including DOE. Three large gaseous diffusion plants (GDPs) were
constructed to produce enriched uranium, first at the K-25 site (now called ETTP) and
subsequently at Paducah and Portsmouth. The K-25 plant ceased operations in 1985, and the
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Portsmouth plant ceased operations in 2001.
The Paducah GDP continues to operate
(see Sectionl.l.l).

The DUF6 produced during enrichment
has been stored in large steel Cylinders at all
three gaseous diffusion plant sites -since the
1950s. The cylinders are typically stacked two
high and are stored outdoors on concrete or
gravel yards. Figure 1.1-1 shows typical
arrangements for storing cylinders.

1.1.1 Creation of USEC

In 1993, the U.S. government began the
process of privatizing uranium enrichment
services.,. by' creating the United States
Enrichment Corporation (USEC), a wholly
owned govemnnient corporation, pursuant to
the Energy Policy Act of 1992 (Public Law
[P.L.] 102-186). The Paducah and Portimouth
GDPs Wieie' leased to USEC, but DOE reiained
responsibility for storage, maintenance, and
disposition of about 46,422 DUF6 cylinders
produced before 1993 and located'atd the three
gaseous' diffusion plant sites (28,351' at
Paducah, '13,388 at Portsmouth, and 4,683 at
K-25). In 1996, the USEC Privatization Act
(P.L. 104-134) transferred owvnership of USEC
from the government to private investors. This
ac; provided for the allocation of USEC's
liabilities between the U.S. government
(including DOE) and the new *private
corporation, including liabilities for' DUF6
cylinders -generated by USEC before
privatization.'

In May and June of 1998, USEC arind
DOE signed two memoranda of agreement
(MOAs) regarding the allocation of
responsibilities for depleted uranium generated
by USEC after 1993 (DOE and USEC
1998a,b). 'The two MOAs transferred
ownership of a t6tal'of 11,400 DUF6 cylinders
from USEC to DOE.

DUF6 Management Timc Line

1950- DOE generates DUF6 stored in cylinders at
1993 the ETTP, Portsmouth, and Paducah sites.

1985 K-25 (ETTP) GDP ceases operations.

1992 Ohio EPA issues Notice of Violation (NOV)
to Portsmouth.

1993 USEC is created by P.L-102-186.

1994 DOE initiates DUF 6 PEIS.

1995 DNFSB issues Recommendation 95-1, Safety
* of Cylinders Containing Depleted Uranium.

' DOE initiates UF 6 Cylinder Project
, Management Plan.

1996. USEC Privatization Act (P.L 104-134) is
enacted.

1997 DOE issues Draft DUF6 PEIS..

1998 DOE and Ohio EPA reach agreement on NOV.
Two DOE-USEC MOAs transfer
11,400 DUF6 cylinders to DOE.
P.L. 105-204 is enacted.

1999 DOE and TDEC enter consent order.
DOE issues Final DUF6 PEIS.
DOE issues conversion plan in response to
P.L. 105.204.l . .
DNFSB closes Recommendation 95-1.,
DOE issues Draft RFP for conversion
services. -

2000 DOE issues Final RFP for conversion
services.

2001 DOE receives five proposals in response to
RFP.
DOE identifies three proposals in comnpetitive
range.
DOE publishes NOI for site-specific DUF6
Conversion EIS.
DOE prepares environmental critique to
support conversion services procurement
process.
Portsmouth GDP ceases operations.
DOE holds public scoping meetings for the
site-speciic DUF 6 Conversion EIS.

2002 DOE-USEC agreement transfers 23,000 t
(25,684 tons) of DUF6 to DOE.
P.L 107-206 is enacted.
DOE awards conversion services contract to
UDS.
DOE prepares environmental synopsis to
support conversion services procurement
process.

2003 DOE announces' Notice of Change in'NEPA
Compliance Approach and issues the draft
EIS.
DOE issues draft site-specific conversion
facility ElSs.

2004 Final site-specific conversion facility ElSs
issued.

I'.
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FIGURE 1.1-1 Storage of DUF6 Cylinders: (a) Typical 14-ton (12-t) skirted cylinder.
(b) New cylinder storage yard at the Paducah site. (c, d, e) Cylinders stacked two high
on concrete chocks. (I) Cylinder yards at the Portsmouth site.

On June 17, 2002, DOE and USEC signed a third agreement (DOE and USEC 2002) to
transfer up to 23,300 t (25,684 tons) of DUF 6 from USEC to DOE between 2002 and 2006. The
exact number of cylinders was not specified. Transfer of ownership of all the material will take
place at Paducah. While title to the DUF6 is transferred to DOE under this agreement, custody
and cylinder management responsibility remains with USEC until DOE requests that USEC
deliver the cylinders for processing in the conversion facility.

1.1.2 Growing Concern over the DUF 6 Inventory -

In May 1995, the Defense Nuclear Facilities Safety Board (DNFSB), an independent
DOE oversight organization within the Executive Branch, issued. Recommendation 95-1
regarding storage of the DUF6 cylinders. This document advised that DOE should take three



Introduction 1-5 Portsmouth DUF6 Conversion Final EIS

actions: (1) start an early program to renew the protective coating on cylinders containing DUF 6
from the historical production of enriched uranium, (2) explore the possibility of additional
measures to protect the cylinders from the damaging effects of exposure to the elements as well
as any additional handling that might be called for, and (3) institute a study to determine whether
a more suitable chemical form should be selected for long-term storage of depleted uranium.

In response to Recommendation 95-1, DOE began an aggressive effort to better manage
its DUF6 cylinders, known as the UF6 Cylinder Project Management Plan (Lockheed Martin
Energy Systems, Inc. [LMES] 1997a). This plan incorporated more rigorous and more frequent
inspections, a multiyear schedule for painting and refurbishing cylinders, and construction of
concrete-pad cylinder yards. In, December 1999, the DNFSB determined that DOE's
implementation of the UF6 Cylinder Project Management Plan was successful, and, as a result,
on December 16, 1999, it closed Recommendation 95-I.

Several affected states also expressed concern over the DOE DUF6 inventory. In'
October 1992, the Ohio Environmental Protection Agency (OEPA) issued a Notice of Violation
(NOV) alleging that DUF6 stored at the Portsmouth facility is subject to regulation under state
hazardous waste laws. The NOV stated that the OEPA had determined DUF6 to be a solid waste
and that DOE had violated Ohio laws and regulations by not evaluating'whether such waste was
hazardous. DOE disagreed with this assessment and entered into discussions with the OEPA that
continued through February 1998, when an agreement was reached. Ultimately, in
February 1998, DOE and the OEPA' agreed to set aside 'the issueof whether the DUF6 is subject
to state hazardous waste regulation and instituted a'-negotiated management plan governing the
storage of the Portsmouth DUF6. The agreement also requires DOE to continue its efforts to
evaluate the potential use or'reuse of the material. The agreement expires in 2008.

Similarly, in February 1999, DOE and the Tennessee Department of Environment and
Conservation (TDEC) entered into a consent order that included a requirement for the
performance of two environmentally, beneficial projects: the implementation of a negotiated
management plan governing the storage of the small inventory (relative to other sites) of all UF6
(depleted, enriched, and natural) cylinders stored at the ETTP site and the'rem6val of the DUF6
from the ETT'P site or the conversion of the material by December 31, 2009. The 'consent order
further requires DOE to submit a plan, within 60 days of completing NEPA review of its long-
term DUF6 management strategy, that contains schedules 'for activities related to removal of
cylinders from the ETTP site. ; . ' '

In Kentucky, a final'Agreed Order between DOE and the Kentucky Natural Resources
and Environmental Protection Cabinet concerning DUF6 cylinder management wvas entered in
October 2003. This Agreed Order requires that DOE provide the Kentucky Department of
Environmental Protection. with an inventory, of all DUF6 cylinders for which' DOE has
management responsibility at the Paducah site'and, with 'regard to that inventory, that'DOE
implement the DUF6 Cylinder Management Plan, which is Attachment I to tWie Agreed Order.
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1.1.3 Programmatic NEPA Review and Congressional Interest

In 1994, DOE began work on a Programmatic Environmen tal Impact Statement for
Alternative Strategies for the Long-Term Management and Use of Depleted Uranium
Hexafluoride (DUF6 PEIS) (DOE 1999a) (DOE/EIS-0269) to evaluate potential broad'
management options for DOE's DUF6 inventory. Alternatives considered included continued
storage of DUF6 in cylinders at the gaseous diffusion plant sites or at a consolidated site, and the
use of technologies for converting the DUF6 to a more stable chemical form for long-tern
storage, use, or disposal. DOE issued the draft DUF6 PEIS for public review and comment in
December 1997 and held hearings near each of the three sites where DUF6 is currently stored
(Paducah, Kentucky; Oak Ridge, Tennessee; and Portsmouth, Ohio) and in Washington, D.C. In
response to its efforts, DOE received some 600 comments.

In July 1998, while the PEIS was being prepared, the President signed into law
P.L. 105-204. The text of P.L. 105-204 pertinent to the management of DUF6 is as follows:.

(a) PLAN. - The Secretary of Energjy shall prepare, and the President shall
include in the budget request for fiscal year 2000. a Plan and proposed
legislation to ensure that all amounts accrued on the books of the United
States Enrichment Corporation for the disposition of depleted uranium
hexafluoride will be used to commence constriction of. not later than January
31. 2004. and to operate, an onsite facility at each of the gaseous diffision
plants at Paducah. Kentucky, and Portsmouth, Ohio, to treat and recycle
depleted uranium hexafluoride consistent with the National Environmental
Policy Act.

DOE began, therefore, to prepare a responsive plan while it proceeded with the PEIS.

On March 12, 1999, DOE submitted the plan to Congress; no legislation was proposed.
In April 1999, DOE issued the final DUF6 PEIS. The PEIS identified conversion of DUF6 to
another chemical fonn for use or. long-term storage as part. of the preferred management
alternative. In the Record of Decision (ROD; Federal Register, Volume 64, page 43358 [64 FR
43358]), DOE decided to promptly convert the DUF6 inventory to a more stable uranium oxide
form (DOE 1999b). DOE also stated that it would use ihe depleted uranium oxide as much as
possible and store the remaining depleted uranium oxide for potential future uses or disposal, as
necessary. In addition, DUF6 would be converted to depleted uranium metal only if uses for
metal were available. DOE did not select a specific site or sites for the conversion facilities but
reserved that decision for subsequent NEPA review. (This EIS is that site-specific review.)

Then, in July 1999, DOE issued the Final Plan for the Conversion of Depleted Uranium
Hexafluoride as Required by Public Lawv 105-204 (DOE 1999c). The Conversion Plan describes
the steps that would allow DOE to convert the DUF6 inventory to a more stable chemical form.
It incorporates information received from the private sector in response to a DOE request for
expressions of interest; ideas from members of the affected communities, Congress, and other
interested stakeholders; and the results of the analyses for the final DUF6 PEIS. The Conversion
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Plan describes DOE's intent to chemically process! ihe' DUF6 to create' products that would
present a lower long-ter'm'storage hazard and 'provide a&material suitable for use or disposal.'

1.1.4 DOE Request for Contractor Proposals and Site-Specific NEPA Review

DOE initiated the final Conversion Plan on July 30, 1999, and announced the availability
of a draft Request for Proposals (RFP) for a contractor to design, construct, and operate DUF6
conversion facilities.at the Paducah and Portsmouth sites.

In early 2000, the RFP was modified to allow~foi a wider range of potential conversion
product forms and process technologies than had been previously reviewed in the DUF6 PEIS
(the PEIS considered conversion to triuranium octaoxide [U3 08] and uranium dioxide [UO2] for
disposal and conversion to uranium metal for use). DOE staied that, if the selected conversion
technology' would generate a 'previously unconsidered product (e.g., depleted uranium
tetrafluoride [UF4 ]), DOE would review the potential environmental impacts as part of the site-
specific NEPA review.

I',

On October 31, 2000,--DOE issued a'final'RFP to procure a contractor to design,
construct, and operate DUF6'conversion facilities at the Paducah and Portsmouth sites. The RFP
stated that any conversion facilities that would be built would have to convert the DUF6 withiin a
25-year period to a more stable chemical form that would be suitable for either beneficial use or
disposal. The selected contractor would use its proposed technology to design, construct, and
operate the conversion facilities for an initial 5-year period. Operation would include
(I) maintaining the DUF6 inventories and conversion' product inventories; (2) transporting all
UP6 storage cylinders currently located at ETTP to a conversion facility at the Portsmouth site,
as appropriate; and (3) transporting to an appropriate disposal site any conversion product for
which no use was found. The selected contractor would also be responsible for preparing such
excess material for disposal.

In March 2001, DOE announced the receipt o6f five proposals in response to the REP,
three of which proposed conv6rsion to U3 '8 and two of which proposed conversion to'UF4 ' In
August 2001, DOE deemed three of these proposals to be within the competitive range, two
conversion to U3 08 proposals and one conversion to UP4 'proposal.

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 ihe proposed aiction to construct,
operate, maintain, and 'decontaminate and' decommission two DUF6 conversion facilities' at'
Portsmouth, Ohio, and Paducah, Kentucky. DOE held 'three scoping meetings to' provide the
public with an opportunity to present comments on the scope of tlhe EIS and to ask questions and
discuss concerns with DOE officials regarding the EiS.'The scoping meetings were :held in
Piketon, Ohio, on November 28, 2001; in Oak Ridge, Tennessee,on December 4, 2001; and in
Paducah, Kentucky, on December 6,2001.

The alternatives identified in the NOI included a two-plant alternative (one at the
Paducah site and another at the Portsmouth site), a one-plant alternative (only one plant would be
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built, at either the Paducah or the Portsmouth site), an alternative using existing UF6 conversion
capacity at commercial nuclear fuel fabrication facilities, and a, no action alternative. For
alternatives that involved constructing one or two new plants, DOE planned to consider
alternative conversion technologies, local siting alternatives within the Paducah and Portsmouth
site boundaries, and the shipment of DUF6 cylinders stored at ETTP to either the Portsmouth site
or to the Paducah site. The technologies to be considered in the EIS were those submitted in
response to the October 2000 RFP, plus any other technologies that DOE believed
must be considered.

1.1.5 Public Law 107-206 Passed by Congress -

During the site-specific NEPA review process, Congress. acted again regarding DUF6
management, and on August 2, 2002, the President signed the 2002. Supplemental
Appropriations Act for Further Recovery from and Response to Terrorist Attacks on the United
States (P.L. 107-206). The pertinent part of P.L. 107-206 had several requirements: that no later
than 30 days after enactment, DOE must select for award of a contract for the scope of work
described in the October 2000 RFP, including design, construction, and operation of a DUF6
conversion facility at each of the Department's Paducah, Kentucky, and Portsmouth,; Ohio,
gaseous diffusion sites; that the contract require groundbreaking for construction to occur no
later than July 31, 2004; that the,, contract require construction to proceed expeditiously
thereafter, that the contract include as an item of performance the transportation, conversion, and
disposition of DU contained in cylinders located at ETTP, consistent with environmental
agreements between the state of Tennessee and the Secretary of Energy; and that no later than
5 days after the date of groundbreaking for each facility, the Secretary of Energy shall submit to
Congress a certification. that groundbreaking has occurred. The relevant portions of the
Appropriations Act are set forth in Appendix A.

In, response to P.L. 107-206, on August 29, 2002, DOE awarded a contract to Uranium
Disposition Services, LLC (hereafter referred to as UDS) for construction and operation of two
conversion facilities. DOE. also reevaluated the appropriate scope of its site-specific NEPA
review and decided to prepare two separate ElSs, one for the plant proposed for the Paducah site
and a second for the Portsmouth site. This change was announced in the Federal Register Notice
of Change in NEPA Compliance Approach published on April 28, 2003 (68 FR 22368).

The two draft site-specific conversion facility ElSs 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 ElSs were accepted during a
67-day review period, from November 28, 2003, until February 2, 2004., Public hearings on the
draft, ElSs were held near Portsmouth, Ohio, on January 7, 2004; Paducah, Kentucky, on
January 13, 2004; and Oak Ridge, Tennessee, on January 15, 2004. (Section 1.6.3 provides
additional information on the public review of the draft ElSs).
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1.2 CHARACTERISTICS OF DUF 6

DUF6 results from the process of
making uranium suitable for use as fuel in
nuclear reactors or for military applications.
The use of uranium in these applications
requires that the proportion of the uranium-235
isotope found in natural uranium, which is
approximately 0.7% by weight (wt%), be.
increased through an isotopic separation
process. To achieve this increase, a uranium-"
235 enrichment process called gaseous
diffusion is used in the United States. The
gaseous diffusion process uses uranium in the
form of UF6, primarily because UF6 can
conveniently be used in gaseous form, for
processing, in liquid formn for filling -or

emptying containers, and in solid form for
storage. Solid UF6 is a white, dense, crystalline
material that resembles rock salt.

Cylinder-Related Terms Used in This ElS

Types of UF6

-UF6  A chemical composed of one atom of
uranium combined with six atoms of
fluorine. UF6 is a volatile white
crystalline solid at ambient conditions.

Normal UF6 UF6 made with uranium that contains
- the isotope uranium-235 at a

concentration equal to that found in
. nature, that is, 0.7% uranium-235.

DUF6  UF6 made with uranium that contains
the'isotope uranium-23s in
concentrations less than the 0.7% found
in nature. In general, the DOE DUF6
contains between 0.2% and 0.4%
uranium-235.

Enriched UF6 made with uranium containing more
UF6  than 0.7% uranium-235. In general,

DOE enriched UF6 considered in this
EIS contains less than 5% uranium-235.

Reprocessed UF6 made with uranium that was
UF6  previously irradiated in a nuclear reactor

and chemically SenaTaIcd during
Depleted uranium is uranium that, reprocessing.

through the enrichment process, has been
stripped of a portion of the uranium-235 thai it yTypes of Cylinders

once contained so.that its proportion is lower Full DUF6  Cylinders filled to 62% of their volume
than the 0.7 wt% found in nature. The uranium with DUF6 (some cylinders are slightly'

in most of DOE's DUF 6 has between 0.2 wt% over filled).
and 0.4 wt% uranium-235. - Partially full Cylinders that contain more than 50 lb

(23 kg) of DUF6 but less than 62% of
their volume.

The chemical and physical thi oucTh hmcl ad phyicl eel Cylinders that contain less than 50 lb
characteristics of DUF6 pose potential health (23 kg) of residual nonvolatile material
risks, and the material is handled accordingly. left afler the DUF6 has been removed.

Uranium and its decay products in DUF6 emit Empty Cylinders that have had the DUF6 and
low levels of alpha, beta, gamma, and neutron : heel material removed and contain

radiation. The radiation levels'measured on the essentiallynoresidualmaterial,
outside surface of filled 'DUF6  storage Feed Cylinders used to supply uF6 into thes ae t y a 2 .3 enrichment process. Most feed cylinders
cylinders are typically about 2 to 3 mlirem contain natural UF6, although some
per hour (mremlh), decreasing to about ' lisiorically contained reprocessed UF6.

1 mrem/h at a distance of I ft (0.3 m). If DUF 6  '"on-DEW6  A term used in this EIS to refer to

is released to the atmosphere, it reacts with cylinders that contain enriched UF6 or
water vapor in air to form 111F and a uranium normal uF6.
oxyfluoride compound called uranyl fluoride'
(U0 2F2),. which can be harmful to human
health if inhaled 6r ingested in sufficient'quantities. Uranium is a heavy metal that, in addition to:,
being radioactive, can have harmful chemical effects (primarily on'the kidneys) if it enters'the
bloodstream by means of ingestion or inhalation. HF is an extremely corrosive gas that can
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damage the lungs and cause death if inhaled at high enough concentrations. In light of such
characteristics, DOE stores DUF6 in a manner designed to minimize the risk to workers, the
public, and the environment.

DUF6 has been stored at all three storage sites since the 1950s in large steel cylinders.
Several different cylinder types are in use, although the vast majority of cylinders have a 14-ton
(12-t) capacity. (Typical cylinders in storage are shown in Figure 1.1-1.) The cylinders with a
14-ton (12-t) capacity are 12 ft (3.7 m) long by 4 ft (1.2 m) in diameter; most have a steel wall
that is 5/16 in. (0.79 cm) thick. The cylinders have external stiffening'rings that provide support.
Lifting lugs for handling are attached to the stiffening rings. A small percentage of the cylinders
have skirted ends (extensions of the cylinder walls past the rounded ends of the cylinder), as
shown in Figure 1.1-1. Each cylinder has a single valve for filling and emptying located on one
end at the 12 o'clock position. Similar but slightly smaller cylinders with a capacity of 10 tons
(9 t) are also in use. Most of the cylinders were manufactured in accordance with an American
National Standards Institute standard (ANSI N14.1, American National Standardfor Nuclear
Materials - Uranium Hexafluoride - Packaging for Transport) as specified in
49 CFR 173.420, the federal regulations governing transport of DUF6.

1.2.1 Cylinder Inventory

This EIS considers conversion of the DUF6 inventory stored at the Portsmouth site for
which DOE has management responsibility, as well as conversion of the DUF6 stored at ETTP
after it has been shipped to Portsmouth. Statistics on the cylinders managed by DOE at the
Portsmouth and ETTP sites as of January 26, 2004, are summarized in Table 1.1-I. The EIS
considers the conversion of about 21,000 cylinders containing 250,000 t (275,000 tons) of DUF6 .
In addition, this EIS considers the transportation to Portsmouth of about 1,100 cylinders from
ETTP that contain enriched UF6 or normal UF6 (collectively called "non-DUF 6 " cylinders in this
EIS) or are empty. The management of these non-DUF6 cylinders, along with the non-DUF6
cylinders currently at Portsmouth, is also included; however, they would not be processed in the
conversion facility.

The conversion facility proposed for Portsmouth is designed to convert 13,500 t
(14,881 tons) of DUF6 per year (approximately 1,000 cylinders per year). At that rate of
throughput, it will take approximately 18 years to convert the Portsmouth and ETTP cylinder
inventories.

In addition to the Portsmouthl and ETTP inventories, approximately 36,200 cylinders are
managed at the Paducah site. Construction and operation of a conversion facility at the Paducah
site for conversion of the Paducah inventory is the subject of a separate EIS (DOE 2004a).

As shown in Table LI-I, the total number of non-DUF6 cylinders is 2,693 at Portsmouth
and 1,102 at ETrP. The non-DUF6 cylinders contain a total of approximately 13,545t
(14,900 tons) of UF6 (26 t [29 tons] of enriched UF 6 plus 13,519 t [14,871 tons] of normal UF6 )
(Hightower 2004). Nearly 100% of the Portsmouth enriched UF6 and over 98% of the ET[P
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TABLE 1.1-1 Inventory of DOE Ur6 Cylinders I
Considered in This EIS-

Pi

No. of Weight of UF6
Location Cylinders (t)

Portsmouth - DUF6  16,109 195,800
Non-DUF1 -'I"

' ,,

Enriched UF 6  1,444 19
Normal UF6  1,249 13,500

Empty 485 0

ETTPb- DUF6  4,822 54,300
- , Non-DUF6

Enriched UF6  :. 881 7
Nonnal UF6  221 19

Empty 20 0

Total
DUF6  20,931 250,100
Non-DUF6  . 3,795 13,544
Empty 505 0

As of January 26, 2004 (Hightower 2004).

b. The proposed action calls for shipment of the ETTP
cylinders to Portsmouth..

enriched UF6 contains less than 5% uranium-235. This EIS considers the shipment of the ETTP
non-DUF6 cylinders to Portsmouth. It is assumed that the normal UF6 and enriched UF6 from |
both sites would be put to beneficial uses;.therefore, conversion of the contents of the non-DUF6
cyliniders is not considered.

Although the current proposal is to ship all the cylinders at ETTP to Portsmouth, this EIS
does consider an option of shipping the ETTP cylinders to Paducah. If the ETTP cylinders were
shipped to Paducah, the Portsmouth conversion facility would operate for approximately
14 years rather than 18 to convert the DUF6 cylinders.

, The evaluation of the no action alternative in' this EIS is based 'on'the assessment
conducted for the PEIS, which was revised to reflect updated inforimation. To account for
uncertainties related to the amount of USEC-generated DUF6 to be managed in the future, the
PEIS analysis used for this EIS assumed that a total of approximately 16,400 DUF6 cylinders at
the Portsmouth site would need to be managed.

Several reasonably foreseeable activities could potentially result in a future increase in
the number of DUF6 cylinders for which DOE has management responsibility. These include
potential transfers of DUF6 to DOE from continued USEC gaseous diffusion plant operations at
Paducah; from a future USEC advanced enrichment technology plant at Portsmouth, Paducah, or
elsewhere; and from some unspecified future commercial uranium enrichment facility licensed
and operated in the United States. Such an inventory increase could result in a future decision to
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extend conversion facility operations or expand
throughput at one or both of the conversion
facility sites. An option of expanding
operations at the conversion facility is
considered in the EIS, as discussed in detail in
Section 2.2.7 and in the assessment of impacts
presented in Chapter 5.

1.2.2 Cylinder Condition and Potential
Contamination

As the inventory of DUF6 cylinders
ages, some cylinders have begun to show
evidence of external corrosion. As of August
2002, at all three storage sites combined,
II cylinders had developed holes (breaches)
(see text box). The majority of these breaches
were the result of handling damage during
stacking or handling damage followed by
corrosion. Only 2 of 11 breaches are believed
to have resulted from corrosion alone. At
Portsmouth, a total of three cylinder breaches
have occurred. Five breaches have occurred at
E1TP. (The remaining three breaches have
occurred at Paducah.)' However, since DUF6 is
solid at ambient temperatures and'pressures, it
is not readily released after a cylinder leak or
breach. When a cylinder is breached, moist air
reacts with the exposed solid DUF6 and iron,
forming a dense plug of solid uranium and iron
compounds and a small amount of [IF gas. The
plug limits the amount of material released
from a breached cylinder. When a cylinder
breach is identified, the cylinder is typically
repaired or its contents are transferred to a new
cylinder.

Because reprocessed uranium was
enriched in the early years of gaseous
diffusion, some of the DUF6 inventory is
contaminated with small amounts of
technetium (Tc) and the transuranic (TRU)

Summary Data for Breached Cylinders at
the Storage Sites through 2003

Portsmouth Site, three breached cylinders:
Two identified in 1990 were initiated by
mechanical damage during stacking; the
damage was not noticed immediately, and
subsequent corrosion occurred at the point of
damage. The largest breach size was about
9 in. x 18 in. (23 cm x 46 cm); the estimated
mass of DUF6 lost was between 17 and 109 lb
(7.7 and 49 kg). The' next largest cylinder
breach had an area of about 2 in. (5.1 cm) in
diameter, the estimated DUF6 lost was less
than 4 lb (1.8 kg). The third breached cylinder
occurred in 1996 and was the result of
handling equipment knocking off a cylinder
plug.

ETTP Site, five breached cylinders: Four
were identified in 1991 and 1992. Two of
these were initiated by mechanical damage
during' stacking, and two were caused by
external corrosion due to prolonged ground
contact. The breach areas for these four
cylinders were about 2 in. (5.1 cm), 6 in.
(IS cm), and 10 in. (25 cm) in diameter for
three circular breaches, and 17 in. x 12 in. for
a rectangular-shaped breach. The mass of
material loss from the cylinders could not be
estimated because equipment to weigh the
cylinders was not available at the ETTP site.
The fifth breach occurred in 1998 and was
caused by steel grit blasting, which resulted in
a breach at the location of an as-fabricated
weld defect (immediately repaired without
loss of DUF6).

Paducah Site, three breached cylinders: One
identified in 1992 was initiated by mechanical
damage during stacking. The breached area
was about 0.06 in. x 2 in. (0.16 cm x 5.1 cm).
Estimated material loss was 0. The other two
cylinder breaches were identified as breached
because of missing cylinder plugs; they were
identified between 1998 and 2002. Material
loss from these cylinders was not estimated.
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elements plutonium (Pu), neptunium (Np), and'americium (Am). In 2000, DOE, on the basis of
existing process knowledge and results from additional sampling of cylinders, characterized the
TRU and Tc contamination in the DUF6 cylinders. As indicated in a report by Oak Ridge
National Laboratory (ORNL) (Hightower et al. 2000),'nondetectable or very low levels of TRU
elements were found to be dispersed in the DUF6 -stored in the cylinders. However, higher levels
of TRU elements, associated with the "heels" remaining in a small number of cylinders formerly
used to store reprocessed uranium, are expected to occur. (The term "heel" refers to ihe residual
amount of nonvolatile material left in a cylinder following removal of the DUF6 , typically less
than 50 lb [23 kg].) The final RFP for providing conversion services concluded that any DUF6
contaminated with TRU elements and Tc at the concentrations expected to be encountered could
be safely handled in a conversion facility. The'data and assumptions used in'this EIS to evaluate
potential impacts from the DUF6 contaminated with Tc and TRU elements are described in
Appendix B.

Some of the cylinders manufactured before 1978 were painted with coatings containing
polychlorinated biphenyls (PCBs). (Although PCBs are no longer' in production in the
United States, from the 1950s to the late 1970s, PCBs were added to some paints as fungicides
and to increase durability and flexibility.) The long persistence' of PCBs in the environment and
the tendency for bioaccumulation in the foodchain has resulted in regulations to prevent their
release and distribution in the environment. As a result, the cylinders with YPCB-containing
coatings may require special measures during transport, such as bagging, to ensure that PCB-
containing paint chips are not released. Additionally, environmental monitoring and maintenance
of cylinder storage and process areas may be required to ensure that PCBs are not released
during storage or processing. Potential issues associated with PCB-containing cylinder coatings
are discussed in Appendix B. As discussed in Appendix B, the presence of PCBs in the coatings
of some cylinders is not expected to result in health an'd safety'risks to workers or the public.

1.3 PURPOSE AND NEED

DOE needs to convert its inventory of DUF6 to a more stable chemical form 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 th6:DUF6 inventory as soon as possible, and
(2) P.L. 107-206, which,directs DOE to award a contract for constructioin and 'operation of
conversion facilities at both the Paducah'site and the Portsmouth site.

1.4 PROPOSED ACTION - '

The proposed action evaluated in this'EIS'is to construct and operate a conversion
facility at the Portsmouth site for conversion of the Portsmouth and ETTP DUF6 inventories into
depleted uranium oxide (primarily U308 ) and other'conversion products.' The proposed action
includes the shipment of DUF6 and non-DUFg cylinders from the ETTP site to Portsmi6uth aind
the construction of a new cylinder storage pad at Portsmouth for the ETTP cylinders, if required.
The time period considered is a construction period of approximately 2 years, an operational
period of 18 years, and a 3-year period for D&D of the facility.
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This EIS assesses the potential environmental impacts from the following proposed
activities:

* Construction, operation, maintenance, and D&D of the proposed DUF6
conversion facility at the Portsmouth site;

* Transportation of DUF6 cylinders from ETTP to Portsmouth for conversion,
as well as transportation of the non-DUF6 cylinders from ETTP to
Portsmouth;

* Construction of a new cylinder storage yard (if required) for ETTP cylinders;

* Transportation of uranium conversion products and waste materials to a
disposal facility;

* Transportation and sale of the HIF produced as a co-product of conversion; and

* Neutralization of IIF to CaF2 and its sale or disposal in the event that the [IF
product is not sold.

Three alternative locations for the conversion facility within the Portsmouth site are
considered. In addition, this EIS includes an evaluation of the impacts that would result from a
no action alternative (i.e., continued DUF6 cylinder storage at the Portsmouth and ETTP sites).

1.5 DOE DUF6 MANAGEMENT PROGRAM

In fiscal year (FY) 2001, the responsibility for all uranium program activities was
transferred from DOE's Office of Nuclear Energy, Science, and Technology (NE) to its Office of
Environmental Management (EM). All activities related to this program are managed by DOE's
Lexington Office. The uranium program supports important government activities associated
with the federal enrichment program that were not transferred to USEC under the provisions of
the National Energy Policy Act of 1992 (P.L. 102-486), including management of highly
enriched uranium; management of the facilities at the Paducah and Portsmouth sites;
responsibility for preexisting liabilities; management of DOE's inventories of DUF6 and other
surplus uranium; and oversight of the construction of DUF 6 conversion facilities.

Within the uranium program is DOE's DUF 6 management program, whose mission is to
safely and efficiently manage DOE's inventory of DUF6 in a way that protects the health and
safety of workers and the public and protects the environment until the DUF6 is either used or
disposed of. In addition to the conversion activities that are the subject of this EIS, the DUF6
management program involves two other primary activities: (1) surveillance and maintenance of
cylinders and (2) development of beneficial uses for depleted uranium.

Since it may take 25 years to convert the DUF6 in the inventory to a more stable chemical
form, DOE intends to ensure the continued surveillance and maintenance of the DUF6 cylinders
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currently in storage. Day-to-day management includes actions designed to cost-effectively
improve cylinder storage conditions, such as:

Performing regular inspections and general maintenance of cylinders and
storage yards, including:

* Restacking and respacing the cylinders to improve drainage and allow for
more thorough inspections,

• Repainting cylinder bodies and the ends of skirted cylinders as needed to
arrest corrosion, and

* Constructing new concrete cylinder storage yards and reconditioning
existing yards from gravel to concrete to improve storage conditions.

Performing routine cylinder valve surveys and maintenance.

DOE is committed to exploring the safe, beneficial use of depleted uranium and other
materials that result from the conversion of DUF6 (e.g., HF and empty carbon steel cylinders) in
order to conserve more resources and increase savings over levels achieved through disposal.
Accordingly, a DOE research and development (R&D) program on uses for depleted uranium
has been initiated. This program is exploring the risks and benefits associated with several uses
for depleted uranium, such as a radiation shielding material, a catalyst, and a semiconductor
material in electronic devices. More information about DOE's R&D on depleted uranium uses is
available on the Depleted UF6 Management Program Information Network Web site (http://web.
ead.anl.gov/uranium). In addition, in the RFP for conversion services, DOE requested that the
bidders investigate and propose viable uses for the conversion products.

1.6 SCOPE

The scope of an EIS refers to the range of actions, alternatives,'and impacts it considers.
An agency generally determines the scope of an EIS through a two-part process: internal scoping
and public scoping. Internal scoping refers to the agency's efforts to identify potential
alternatives and important issues and to determine wvhich analyses to include in an EIS' Public
scoping refers to the agency's request for public comments on the proposed action and 'on the
results from its internal scoping. It involves consultations with federal, state; and local agencies
as well as requests for comments from stakeholder organizations and members of the general
public. The EIS scoping process provides a means for the public to provide input into the
decision-making process. DOE is committed to ensuring that the public has ample opportunity to
participate in the review. This section summarizes the public scoping conducted for this EIS
(Section 1.6.1), discusses the range of issues and alternatives that resulted fromn the interrial and
public scoping process (Section 1.6.2), and summarizes the public review of the draft EIS
(Section 1.6.3). '
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1.6.1 Public Scoping Process for This Environmental Impact Statement

On September 18, 2001, DOE published a NOI in the Federal Register (66 FR 48123)
announcing its intention to prepare an EIS for a proposal to construct, operate, maintain, and
decontaminate and decommission DUF6 conversion facilities at Portsmouth, Ohio, and/or
Paducah, Kentucky. The purpose of the NOI was to encourage early public involvement in the
EIS process and to solicit public comments on the proposed scope of the EIS, including the
issues and alternatives it would analyze. To facilitate public comments, the NOI included a
detailed discussion of the project background, a list of the preliminary alternatives and
environmental impacts that DOE proposed to evaluate in the EIS, and a project schedule. The
NOI announced that the scoping period for the EIS would be open until November 26, 2001. The
scoping period was later extended to January 11, 2002.

During the scoping process, the public was given six ways to submit comments on the
DUF6 proposal to DOE:

1. Attendance at public scoping meetings held in Piketon, Ohio; Oak Ridge,
Tennessee; and Paducah, Kentucky;

2. Traditional mail delivery;

3. Toll-free facsimile transmission;

4. Toll-free voice message;

5. Electronic mail; and

6. Directly through the Depleted UF6 Management Information JVenvork Web
site on the Internet (http://web.ead.anl.gov/uranium).

Numerous ways to communicate about issues and submit comments were provided to encourage
maximum participation. All comments, regardless of how they were submitted, received equal
consideration.

A total of approximately 100 individuals attended the three scoping meetings, and 20 of
these individuals provided oral comments. Individuals in attendance included federal officials,
state regulators, local officials, site oversight committee members, representatives of interested.
companies, members ,of local media; and private individuals. In addition, about 20 individuals
and organizations provided comments through the other means available (fax, telephone, mail,
e-mail, and Web site)., Some of the comments received through these other means were
duplicates of comments made at the scoping meetings. During the scoping period (September 18,
2001, through January II, 2002), the Depleted UF6 Management Information Netiork Web site.
was used a great deal; a total of 64,366 pages were viewed (averaging 554 per day) during 9,983
user sessions (averaging 85 per day) by 4,784 unique visitors.
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Approximately 140 comments were received from about 30 individuals and organizations
during the scoping period. Appendix C of this EIS provides a summary.of these comments.
These comments were examined to finalize the proposed scope of this EIS. Comments were
related primarily to five major issues: (l) DOE policy; (2) alternatives; (3) cylinder'inventory,
maintenance, and surveillance; (4) transportation; and (5) general environmental concerns.

Most of the comments made during the public scoping period were related to issues that
DOE was already planning to discuss in this EIS. Such comments helped to clarify the need for
addressing those issues. Iloweverj'a few issues we're raised that DOE was not able to address in
this EIS. These issues and the reasons why'they are not addressed are summarized below.

A request was made to clean up the Portsmouth site before building another
facility there. Activities related to remediation of the site are considered in the
cumulative impacts section 6f this EIS. However, waiting until all remediation
activities have been completed to start construction of the conversion facility
would not be consistent with the'requirements of P.L. 107-206.

* One commentor stated that DOE should not consider any alternatives other
than the two conversion plants alternative because Congress had mandated
that two plants be built: one at Paducah and one at Portsrhouth. NEPA
requires that the no action alternative be one of the alternatives considered.
Therefore,ilhe no action alternative has been included in this EIS.

* A request was made to designate specific routes and perform route-specific
risk analyses for transporting the ETTP cylinders to Portsmouth. Specific
routes will not be known until the selected contractor is ready to ship the
cylinders from ETTP. The exact routes will be determined on the basis of the
shipment mode selected (truck or'rail), applicable regulations,,and other
factors, as appropriate. Before the shipments occur, a transportation plan will
be coordinated with the appropriate' regulatory agencies. However, this EIS
does present an evaluation 'of transportation risks for representative routes that
were identified by using route prediction models for truck and rail 'modes.

l Requests were made to analyze the, impacts associated with the use 'of
conversion products. As described further'below, no large-'scale uses of the
depleted uranium conversion product have been identified,'and current plans
assume disposal of the material. The DUF6 PEIS (DOE 1999a) analyzed the
generic impacts associated wit'hthe manufacture of waste. containers using
depleted uranium and depleted U0 2. Impacts associated with actual use of any
depleted uranium products xvill be'analyzed if specific uses are identified and
any necessary licenses, permits, or exemptions are obtained. This EIS does
evaluate impacts associated with' the-po'te'ntial sale, and use of, fluoride-
containing conversion products (i.e., HF and CaF2).
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1.6.2 Scope of This Environmental Impact Statement

In response to the congressional mandate to build conversion'plants atfthe Portsmouth
and Paducah sites (P.L'107-206), DOE reevaluated the appropriate scope of its NEPA review.
and 'decided to prepare two separate site-specific' ElSs in parallel; one EIS for the facility
proposed for the Padu'cali site and a second EIS for the Portsmouth site. This change in approach
was announced in a Federal Register Notice published on April 28, 2003 (DOE 2003b).

This EIS addresses the potential environmental impacts at Portsmouth from the
construction, operation, maintenance, and D&D of the proposed conversion facility; from the
transportation of the ETTP cylinders to Portsmouth; from the transportation of depleted uranium
conversion products to a disposal facility; and from the transportation, sale, use, or disposal of
the fluoride-containing conversion products (H1F or CaF2 ). Three alternative locations within the
Portsmouth site are evaluated for the conversion facility. An'option of shipping the ETTP
cylinders to Paducah for conversion is also considered. In addition, this EIS evaluates a no action
alternative, which assumes continued storage of DUF6 in cylinders at the Portsmouth and ETTP
sites. Additional details are provided in the sections below.

1.6.2.1 Alternatives

The alternatives that are evaluated and compared in this EIS include a no action
alternative and three action alternatives that focus on where to site the conversion facility within
the Portsmouth site:

I No Action Alternative. Under the no action alternative, conversion would not
occur. Current cylinder management activities (handling, inspection,
monitoring, and maintenance) would continue, so the status quo would be
maintained at Portsmouth and ETTP indefinitely, consistent with the UF6
Cylinder 'Project ManagemenI Plan (LMES 1997a) and the Ohio and
Tennessee consent orders, which cover actions needed to meet safety and
environmental requirements.

2. Action Alternatives. .The proposed action considers the construction and
operation of a. conversion facility at the Portsmouth site. Three alternative
locations within the site are evaluated (Locations A [preferred], B, and C,
which are' defined in Chapter 2). The proposed action includes the
transportation of the cylinders currently stored at the ETTP site to Portsmouth.
In addition,' an option of transporting the ETTP cylinders to Paducah is
considered, as well as an option of expanding conversion facility operations.

These alternatives and options, as well as the' alternatives that were considered but not evaluated
in detail, are described more fully in Chapter 2.
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1.6.2.2 Depleted Uranium Conversion Technologies and Products

As noted in Section 1.1.5, DOE awarded a conversion services contract.to UDS on
August 29, 2002. The proposed UDS facility'would'convert DUF6 to a mixture of depleted
uranium oxides (primarily U3 08), a form suitable for disposal if uses are not identified. in
addition to depleted U308, the UDS conversion facility. 'would produce'aqueous HF, which is a
product that has commercial value and could. potentially be sold for industrial use. The'
evaluation of the proposed action in this EIS is based on the proposed UDS conversion
technology and facility design, which is described in Section 2.2.

The conversion project RFP did not specify the conversion product technology or form.
Three proposals submitted in response to the RFP 'were deemed to be in the competitive range;
two of these proposals involved conversion of DUF6 to' U3O8 and the third involved conversion
to depleted UF4. Potential environmental !impacts 'associated 'with these proposals 'were
considered during the procurement process,' whi6h involved the preparation of an environmental'
critique and environmental synopsis that were prepared in accordance with the requirements of
10 CFR 1021.216.

The environmental critique, which, contains proprietary information, focuses on
environmental issues pertinent to a decision among the proposals within the competitive range
and includes a discussion of the purpose of the procurement and each offer, a discussion of the'
salient characteristics of each offer, and a comparative evaluation 'of the environmental impacts
of the offers. The environmental synopsis 'is 'a summary document based on the environmental
critique; it does not include proprietary information. The synopsis documents the evaluation of
potential environmental impacts associated with the pr6p6sals in the competitive range and does
not contain procurement-sensitive information. The environmental synopsis is presented in*
Appendix D.

The environmental synopsis concludes that, on; the basis' of the assessment of potential
environmental impacts presented in the critique, no proposal 'was clearly environmentally
preferable. Although differences in a numiber of :impact areas were identified, none of the
differences were considered to' result in one proposal being preferable over the others. In '
addition, the potential environmental impacts associated with'the proposals were found to be'
similar to, and generally less 'than, those presented in the DUF6'PEIS (DOE 1999a) for
representative conversion technologies.

1.6.2.3 Transportation Modes

This EIS considers shipping the cylinders at ETTP 'to Portsmouth, including DUF6 and
non-DUF6 cylinders. This EIS considers several transportation methods for preparing the DUF6
and non-DUF6 cylinders and shipping them to the conversion facility. ,Many of the cylinders
currently stored at ETTP do not meet U.S. Department of Transportation (DOT) requirements for
shipment without some type of preparation'first. 'The DUF6 PEIS (DOE 1999a) and a separate
transportation impact assessment (Biwer et al: 2001)' contain' detailed information on cylinder
conditions, regulations, and preparation methods:. As 'described in detail in Section 2.2.4,' three'
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options for preparing noncompliant cylinders are considered in this EIS: (1) use of overpacks,
certified to meet DOT shipping requirements, into which cylinders could be placed; (2) use of a
cylinder transfer facility, in which the UF6 contents could be transferred from noncompliant
cylinders to compliant ones; and (3) obtaining an exemption from DOT allowing the cylinders to
be shipped "as-is" or following repairs. This EIS also considers the transportation of conversion
products to a user or disposal facility. Transportation of DUF6 cylinders and conversion products
by two modes, truck and train, are analyzed in this EIS.

1.6.2.4 Conversion Product Disposition

As noted, the products of the DUF6 conversion process would consist of depleted U30 8
and HF. DOE has been working with industrial and academic researchers for several years to
identify'potential uses for both products. Some potential uses for depleted uranium exist or are
being developed, and DOE believes that a viable market exists for the HF generated during
conversion. To take advantage of these to the extent possible, DOE requested in the RFP that the
bidders for conversion services investigate and propose viable uses.

Currently, there, are several uses for depleted uranium, including (1) reactor fuel in
breeder reactors; (2) conventional military applications, such as tank armor and armor-piercing
projectiles; (3) biological shielding, which provides protection from x-rays or gamma rays; and
(4) counterweights for use in aircraft applications. One characteristic of all these applications is
that the amount of depleted uranium that they require is small, and existing demand can be met
by depleted uranium stocks separate from the DUF6 considered in this EIS; thus, these'
applications do not and are not expected to have a significant effect on the inventory of depleted
uranium contained in the DOE DUF6 inventory.

In the RFP, DOE acknowledges that uses for much of the depleted uranium may not be
found, thus requiring that it be: dispositioned as low-level radioactive waste (LLW). In its
proposal, UDS confirmed that widescale applications ,of the depleted U308 conversion product
are not currently available and that the material will likely require disposal. Studies conducted by
ORNL for DOE indicate that both the Nevada Test Site (NTS) (a DOE facility) and Envirocare
of Utah, Inc. (a commercial facility) 'are potential disposal facilities for depleted uranium (Croff
et al. 2000a,b). These studies included reviews of the LLW acceptance programs and disposal
capacities of both NTS and Envirocare of Utah, Inc. It was concluded that either facility would
have the capacity needed to dispose of the U308 product from the proposed DOE DUF6
conversion program, and that the U308 material to be sent to these facilities would likely meet
each site's waste acceptance criteria. In its proposal to design, construct, and operate the DUF6
conversion facilities, UDS provided evidence that both sites can presently accept the U3Og and
identified the Envirocare facility as the primary disposal site and NTS as the secondary disposal
site.

Shipments of depleted U30s to a disposal facility are expected to begin shortly after
conversion facility operations commence, currently planned for late 2006. The conversion
facilities are being designed with a short-term storage capacity of 6 months' worth of depleted
uranium conversion products. This storage capacity is being provided in order to accommodate
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potential delays in disposal activities without affecting'conversion operations. If a delay was to
extend beyond 6 months, DOE would evaluate possible options and conduct appropriate NEPA
review for those options.

This EIS evaluates the impacts from packaging, handling,''and transporting depleted
U308 from the conversion facility to disposal sites that 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 DOE orders), 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 impacts and risks from on-site handling and disposal at the LLW
disposal facility are deferred to' the disposal site's site-specific NEPA or licensing documents.
DOE plans to decide the' specific disposal location(s) for the depleted U308 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.'

In addition, UDS believes that aqueous 'HF generated during 'conversion is a valuable
commercial commodity that could be readily sold for industrial use. Thus, this EIS evaluates'
impacts associated with HF sale and use. To account for the possibility that uses for HF will not
be'identified, this EIS also evaluates a contingency for the neutralization of HF to the unreactive
solid CaF2 for sale or disposal.

1.6.2.5 Human Health and Environmental Issues

This EIS evaluates and compares the 'potential impacts on human health and the
environment at the Portsmouth site under the alternatives and options described above. In
general, this EIS emphasizes those impacts that might differ under the various alternatives and
those impacts that would be of special interest to the general public (such as potential radiation
effects). ' '' ' '

This EIS includes assessments of impacts on human health and safety, air,' water, 'soil,
biota, socioeconomics, cultural resources, site waste management capabilities, resource
requirements, and environmental justice. Impacts judged by DOE to be of the greatest concern or
public interest and to receive more detailed analysis include impacts on human health and safety,
air and water, waste management capabilities, and socioeconomics. These issues are
consequently treated in greater detail in this EIS.

The process of estimating environmental impacts from the conve'rsi6h of DUF6 is subject
to some uncertainty because final facility designs are not yet available. In addition, the methods
used to estimate impacts have uncertainties associated with their results: This EIS impact
assessment was designed to ensure - through the selection of assumptions, models, and input
parameters - that impacts would not be underestimated and that relative coinparisons among
the alternatives would be valid and meaningful. This approach was developed by uniformly
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applying common assumptions to each alternative and by choosing assumptions intended to
produce conservative estimates of impacts - that is, assumptions that would lead to
overestimates of the expected impacts. Although uncertainty may characterize estimates of the
absolute magnitude of impacts, a uniform approach to impact assessment enhances the ability to
make valid comparisons among alternatives. This uniform approach was implemented in the
analyses conducted for this EIS to the extent practicable.

1.63 Public Review of the Draft EIS

The two draflsite-specific 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). In addition, each EIS was also made available in its
entirety on the Internet at the same time, and e-mail notification was sent to those on the project
Web site mailing list. Stakeholders were encouraged to provide comments on the draft ElSs
during a 67-day review period, from November 28, 2003, until February 2, 2004. Comments
could be submitted by calling a toll-free number, by fax, by letter, by;e-mail, or through the
project Web site. Comments could also be submitted at public hearings held near Portsmouth,
Ohio, on January 7, 2004; Paducah, Kentucky, on January 13, 2004; and Oak Ridge, Tennessee,
on January 15, 2004. The public hearings were announced on the project Web site and in local
newspapers prior to the meetings.

A total of about 210 comments were received during the comment period. The comments
received and DOE's responses to those comments are presented in Volume 2 of this EIS.
Because of the similarities in the proposed actions and the general applicability of many of the
comments to both site-specific conversion facility ElSs, all comments received on the
Portsmouth and Paducah ElSs are included in Volume 2. In addition, all comments received
were considered in the preparation of both final ElSs.

Several revisions were made to the two site-specific conversion facility draft ElSs on the
basis of the comments received (changes are indicated by vertical lines in the right margin of the
document). The vast majority of the changes were made to provide clarification and additional
detail. Specific responses to each comment received on the draft ElSs are presented in Volume 2
of this EIS; a summary of the most common issues raised by the reviewers and the general DOE
responses to these issues are listed below.

Comments related to, the proposed action and preferred alternative.

Numerous reviewers expressed support for the DOE conversion project in
general and agreement with the preferred alternatives identified in the draft
ElSs. Reviewers stressed the importance of meeting the requirements of
P.L. 107-206, as well as the consent orders that DOE has signed with each of
the affected states.

DOE appreciates support for the conversion project and is committed to
complying with all applicable regulations, agreements, and orders.
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* Comments related to transportation of cylinders.

Several reviewers raised concerns over the. safe transportation of cylinders
from 'the ETTP site. Common themes' included a preference for'the use of
overpacks, opposition to tra'nsporting iioncompliant cylinders "as-is" under a
DOT exemption, a general desire that,-shipments be made in a manner
protective of health and safety, and questions concerning the"potential use of
barge transportation.

DOE is committed -to conducting all transportation activities in a manner
protective of human. health and safety and in compliance with' all applicable
regulations. A Transportation Plan 'will be developed 'for each shipping
program related to the DUF6' conversion facility project. Each Plan will be
developed to 'address specific issues associated with the commodity being
shipped,., the origin and destination 'points, and concerns of jurisdictions
transited by the shipments. In all cases," DOE-sponsored shipments will comply
with all applicable State and Federal regulations and will be reflected in many
of the operational decisions that'will be made and presented in the Plan. The
transportation 'regulations 'are designed to be protective of public health and
safety during both accident and routine transportation conditions'.

To allow flexibility in' planning and "future operations,' the transportation
analysis in each EIS evaluates a range of options for cylinder preparation and
transport modes. For example, all three options 'for, shipping noncompliant
cylinders, including 'obtaining' a DOT exemption, using overpacks,. and
transferring the contents from 'noncompliant to 'compliant cylinders, are
evaluated in the ElSs, as are both tnick and rail modes: Because barge trans port
has not been proposed as part of the current conversion facility project and for
the reasons 'discussed in Section 2.3.5, a detailed evaluation has not' been
included in the final EISs. If barge transportation' was pr6posed 'in the future

'and considered to be a reasonable option, additional NEPA review 'would be
conducted. ' ' '

Comments related to removal of cylinders from the E7TP site.

Several reviewers stressed the iniportance of DOE compliance with the 1999
consent order with' the TDEC that requires the removal of the DUF 6' cylinders
from the ETTP site or the conversion of ihe material by December 31, 2009.

DOE is committed to complying wvith the'1999 consent order. Toward that end,
the DOE 'contract for accelerated cleanup 'of ihe ETTP site,' including removal
of the' DUF6 cylinders, calls for completion of this activity by the end of FY
2008.
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* Comments related to the potential for DOE to receive additional DUF6

cylinders from other sources.

Several reviewers noted that DOE may receive additional DUF6 cylinders from
other sources, including continued USEC operations, the proposed American
Centrifuge Facility at the Portsmouth site, and other potential commercial
enrichment facilities. Some reviewers requested that DOE design the
conversion facilities to accommodate such an increase.

At the present time, there are no plans or proposals for DOE to accept DUF6
cylinders for conversion beyond the current inventory for which it has
responsibility. However, Section 2.2.7 of the Portsmouth site-specific
conversion facility EIS and Section 2.2.5 of the Paducah EIS discuss a number
of possible future sources of additional DUF6 that could require conversion.
The potential environmental impacts associated with expanding plant
.operations (by either extending operations or increasing the throughput) to
accommodate processing of additional cylinders are discussed in Section 5.2.8
of the Portsmouth EIS and Section 5.2.6 of the Paducah EIS. Because of the
uncertainty'associated with possible future sources of OUF6 for which DOE
could assume responsibility, there is no current proposal to increase
throughputs of the conversion facilities or extend the operational period.

* Comments related to USEC s American Centrifuge Facility.

Several reviewers noted the January 2004 announcement by USEC that the
American Centrifuge Facility would be sited at Portsmouth, and stated that the
ElSs should be revised accordingly,. including consideration of the facility
under Portsmouth cumulative impacts.

The two site-specific. conversion facility ElSs have. been revised to reflect that
Portsmouth has been selected as the site, for the USEC American Centrifuge
Facility. Although Location B is the likely site for construction of the
centrifuge facility, it has been retained in the final Portsmouth conversion EIS
as a siting alternative. The cumulative impacts analysis included in both the
draft and final Portsmouth conversion facility EIS assumed that a new USEC
centrifuge enrichment facility would be constructed and operated at the
Portsmouth site (see Sections S.5.16 and 5.3.2).. As stated in Sections S.5.16
and 5.3.2, the analysis assumed that such a plant would be sited at Portsmouth,
that the existing DOE gas centrifuge technology would be used, and that the
environmental impacts of such a facility would be similar to those outlined in a
1977 EIS for Expansion of the Portsmouth Gaseous-Diffusion Plant'that
considered a similar action that was never completed. It should be noted that
the NRC licensing activities for the proposed centrifuge enrichment'plaint will
include preparation of an EIS that must also evaluate cumulative impacts at the
Portsmouth site. The centrifuge enrichment facility cumulative impacts
analysis will be based on the anticipated USEC enrichment facility design,
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which does not currently exist, and will benefit from the detailed evaluation of
conversion facility impacts presented in this EIS.

Comments related to current cylinder management. Several reviewers raised
questions and concerns about the current management of the cylinders ai the
three DOE storage sites.

In response to these concerns, it has been emphasized that DOE's current
cylinder management program provides for safe storage of the depleted DUF6
cylinders. DOE is committed to the safe storage of the cylinders at each site
through the implementation of the decision made in the ROD. DOE has an
active cylinder management program designed to ensure the continued safety
of cylinders until conversion is accomplished.

1.7 RELATIONSHIP TO OTHER NEPA REVIEWS

This site-specific DUF6 Conversion .EIS, along with the EIS prepared for the Paducah
conversion facility (DOE 2004a), represents the second level of a tiered environmental review
process being used to evaluate and implement DOE's DUF6 Management Program. A "tiered"
process refers to a process of first addressing higher-order decisions in a programmatic EIS
(PEIS) and then conducting a more narrowly focused (project-level) environmental review. The
project-level review incorporates, by reference, the programmatic analysis, as appropriate, as
well as additional site-specific analyses. The DUF6 PEIS (DOE 1999a), issued in April 1999,
represents the first level of this tiered process.

DOE prepared, or is in the process of preparing, other NEPA reviews that are related to
the management of DUF6 or to the current DUF6 storage sites. The DUF6 PEIS includes an
extensive list of reviews that were prepared before 1999; that list is not repeated here. The
following related NEPA reviews were conducted after publication of: the DUF6 PEIS; these
reviews are related to this EIS primarily because they evaluate activities occurring at Portsmouth
or ETTP. 3

Supplement Analysis for Transportation of DOT Compliant Depleted Uranium
Hexafluoride Cylinders from the; East Tennessee Technology Park to the
Portsmouth Gaseous Diffusion Plant in -Fiscal Years 2003 through'2005
(DOE 2003d): The purpose of this supplement analysis is to provide a basis
for determining whether the existing PEIS NEPA analysis and documentation
would be sufficient to allow, DOE to transport up .to 1,700 full -cylinders
containing DUF6 from its EITTP location to the Portsmouth site in FYs 2003
through 2005. All of these cylinders would be compliant with DOT regulatory
requirements. Details of the proposed shipment campaign are presented in a
transportation plan prepared by Bechtel Jacobs Company LLC (2003): Based
on the Supplement Analysis, DOE issued an amended ROD to the PEIS
concluding that the estimated impacts for the proposed shipment of up to
1,700 cylinders were less than or equal to those considered in the PEIS and
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that no further NEPA documentation was required (68 FR 53603). However,
this EIS considers shipment of all DUF6 and non-DUF6 at ETTP to
Portsmouth (proposed) and Paducah (option). No shipments were made in
FY 2003; it is expected that the planned shipments would occur in FY 2004
and FY 2005.

Draft Environmental Assessment: Reindustrialization Program at the
Portsmouth Gaseous: Diffusion Plant, Piketon. Ohio- (DOE 2001 b): DOE
proposes to transfer real property (i.e., underuitilized, surplus, or excess"
Portsmouth GDP land and facilities) by lease and/or'disposal (e.g., sale,
donation, transfer to another federal agency, exchange) via a
reindustrialization program. DOE prepared this environmental assessment
(EA) to give the public information on the potential impacts that couid result
from the proposed transfer of land and facilities and to ensure that
environmental impacts are considered in the decision-making process. This
EA (I) describes the existing environment af Portsm'outh relevant 'to potential
impacts associated with the proposed action and alternatives; (2) analyzes
potential environmental impacts, including those from development of a range
of industrial and commercial uses; (3) identifies and characterizes cumulative
impacts that could result from Portsmouth reindustrialization in relation to
other ongoing 'or proposed activities within the surrounding area; and
(4) provides DOE with environmental information to use in prescribing
restrictions to protect, preserve, and enhance the human environment and

- natural ecosystems.'

* Environmental Assessment: IVinterization Activities in Preparation for Cold
'Standby at the Portsmouth Gaseous Dif/hsion Plant, Piketon, Ohio
(DOE 2001c): DOE proposes to conduct winterization activities in preparation
for cold standby of facilities at DOE's Portsmouth' GDP in Piketon, Ohio.
Winterization of Portsmouth was deemed necessary because DOE, had
decided to place the plant in cold standby and because facilities and systems
had to be protected from freezing after USEC was to stop enriching uranium
at Portsmouth in 2001. DOE prepared this EA to give the public information
on the pctential impacts that'could result from the proposed 'action and
reasonable alternatives and to ensure that potential environmental impacts
would be considered in the decision-making process. This EA (I) describes
the existing environment at Portsmouth relevant to potential impacts of the
proposed action and alternatives; (2)' analyzes potential environmental
impacts; (3) identifies and characterizes cumulative impacts that could result
from Portsmouth in relation to other ongoing or proposed activities within the
surrounding area; and (4) provides DOE with environmental information to
use in prescribing restrictions to protect, preserve, and enhance the human
environment and natural ecosystems.
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* Draft Environmental Assesnsment'Addendum for the Proposed Transfer of
Parcel ED-I to the Comnmunity Reuse Organization of East Tennessee
(DOE 2002a): 'In January 1996, DOE executed a lease for the Community
Reuse Organization' -of East Tennesiee (CROET) . to develop an
industrial/business park at the 957-acre (387-ha) Parcel ED-I of Oak Ridge'
Reservation (ORR). The purpose of the, DOE action was to transfer excess
DOE real property in order to: continue and further support economic.
development in the region. This' proposed action is being evaluated in
response to a proposal from CROET'to transfer fee title ,for the 'presently
leased Parcel ED-I. DOE's action is needed to help offset economic losses
resulting from' DOE downsizing; facility closures, and workforce
restructuring. DOE also recognize' thaf transferring.excess land for economic
development purposes can benefit the federal:government by reducing or
eliminating landlord costs; The purpose of this EA addendum is to analyze the
DOE proposal to transfer title of Parcel ED-I to CROET.

* Final Programmatic Environmental Assessmient..for the U.S. Department 'of
Energy, 'Oak Ridge Operations Implementation of a Comprehensive
Management Program' for the 'Storage. Trtansportation, and -Disposition of.
Potentially Re-Usable Uranium Materidls'(DOE 2003c): DOE 'proposes to
implement a comprehensive management'program to safely, efficiently, and
effectively manage its potentially reuisableSoiw-enriched 'uranium, normal
uranium, and depleted uranium. 'Uranium ' materials presently located at
multiple sites are to be consolidated by transporting the materials't6 one or
several locations 'to facilitate disposition.,'Management would include the
storage, transport, and 'ultimate disposition of these: materials. This
programmatic EA (PEA) addresses the proposed action to implement a
long-term (more than 20 years) mnanagemnent plan for DOE's inventory of
potentially reusable 16ow-enriched,` normal; and depleted uranium. A Finding
of No Significant Impact (FONSI) was approved on October 16, 2002.'

Environmental Assessment for' Transportation 'of Lowv-Level Radioactive
Waste from'the Oak' Ridge' Reservation-to'Off-Site Treatment 'or Disposal
Facilities (DOE 2001a): DOE proposes to transport LLW from ORR for
treatment or disposal at various locations inthe United States. This EA for the
transport of LLW was prepared in accordance with CEQ and DOE regulations
and DOE orders and guidance. On'the basis .of the findings presented in this
EA, DOE has deternined that the proposed transportation of legacy and
operational LLW from ORR 'f6r treatmnent'6or'disp6sal ai represexitative DOE
sites and licensed commercial facilities located: in' the' continental
United States 'would not' constitute a major -federal action that would
significantly affect the quality of the human environment within the context of
NEPA.'DOE concluded that preparation of an EIS wvas not required. '
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* Final Environmental Impact Statementfor Treating Transuranic (TRU)/Alpha
Low-Level Waste at the Oak Ridge National Laboratory (DOE 2000b): DOE
proposes to construct, operate, and decontaminate and decommission a TRU
waste treatment facility in Oak Ridge, Tennessee. The four waste types that
would be treated at the proposed facility-would be (I) remote-handled TRU
mixed waste sludge, (2) liquid LLW associated with the sludge,
(3) contact-handled TRU/alpha LLW solids, and (4) remote-handled
TRU/alpha LLW solids. The mixed waste sludge and some of the solid waste
contain metals regulated under the Resources Conservation and. Recovery Act
(RCRA) and might be classified as mixed waste. This document analyzes the
potential environmental impacts associated with five alternatives: no action,
the low-temperature drying alternative (preferred alternative), the vitrification
alternative, the cementation alternative, and the treatment and waste storage at
ORNL alternative. .

* Constnrction and Operation of the Spallation Neutron Source Facility
(DOE 1999d): DOE proposes to construct and operate a state-of-the-art,
short-pulsed.spallation. neutron source composed of an ion source, a linear
accelerator, a proton accumulator ring, and an experiment building containing
a liquid mercury target and a suite of neutron scattering instrumentation. The
proposed Spallation Neutron Source would be designed to operate at a proton
beam power of 1 MW. The design would accommodate future upgrades to a
peak operating power of 4. MW. This document analyzes the potential
environmental impacts from the proposed action and the alternatives. The
analysis assumes the facility would operate at powers of I and 4 MW over its
lifetime. The two primary alternatives analyzed in this final EIS are the
proposed action (to proceed with building the Spallation Neutron Source) and
the no action alternative. The no action alternative describes the expected
condition of the environment if no action-was taken. Four siting alternatives
for the Spallation Neutron 'Source are evaluated: ORNL in Oak Ridge,
Tennessee (preferred alternative); Argonne National Laboratory (ANL) in
Argonne, Illinois; Brookhaven National Laboratory (BNL) in Upton, New
York; and Los Alamos National Laboratory (LANL) in Los Alamos,
New Mexico.

* Final. Waste Management Programmatic Environmental Impact Statementfor
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous
Waste (DOE 1997a): This EIS (referred to herein as the WM PEIS) evaluates
the impacts of different approaches to the treatment, storage, and disposal of
the existing and projected DOE -inventory of certain types of waste
management program wastes over the next 20 years. The WM PEIS considers
radioactive low-level, high-level, TRU, and mixed wastes, as well as toxic and
hazardous wastes. The amounts of wastes analyzed for treatment, storage, or
disposal range from thousands to millions of cubic meters and include wastes
generated at the DOE sites in Paducah, Kentucky; Portsmouth, Ohio; and Oak
Ridge, Tennessee. The WM PEIS does not evaluate management of DUF6
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because that material is considered a source material, not a 'waste. The draft
WM PEIS was issued in September 1995, and the final was issued in
May 1997.

The WM PEIS considers the impacts of waste management at' Paducah,
Portsmouth, and ORR on the basis of the existing and projected 'inventories of
waste generated during site operations: The three sites 'are also considered
candidate sites for regionalized' waste management' sites, and ivaste
management'impacts -are evaluated for these scenarios as well.'Cumulative
impacts of current operations, waste' management, and proposed future
operations are also assessed for the three sites in the WM PEIS.' '

1.8 OTHER DOCUMENTS AND STUDIES RELATED TO DUF 6
MANAGEMENT AND CONVERSION ACTIVITIES

In addition to the related NEPA reviews described in Section 1.7, other reports that'relate
to managing'the DUF6 inventory (covering conversion, transportation,' characterization, and
disposal activities) that were completed after'.the DUF6 PEIS was published ivere alsb reviewed
in preparing this EIS: A list of the reports reviewed and used as a part of the preparation for this
EIS is provided here. . .' .

Final Plan for the Conversion of Depleted Uranium Hexafluoride as Required
by Public Law 105-204 (DOE 1999b): This report is the final plan for
converting DOE's, DUF6 .inventory, 'as- required by P.L. 1057204. This
Conversion Plan describes the -steps that would allow DOE to convert'the'
DUF6 inventory to a more stable chemical 'form. It incorporates information
received from the private sector in response to DOE's request for expressi6 ns
of interest; ideas:from'.members of the affected communities, Congress, and
other interested stakeholders; and the results' 'of the analyses for the final
DUF6 PEIS. The Conversion Plan describes DOE's intent to 'chemically
process the DUF6 to create products' that would present a lower long-term
storage hazard and provide a material suitable for use or disposal. '.

U.S. Department of Energy DUF6 'Materials Use Roadmdp (DOE 2000a):
This. report meets the 'commitment presented in the Conversion 'Plan by
providing a' comprehensive roadmapitlhat DOE will use' to guide' any future
R&D activities. for the materials' associated with 'its DUF6 inventory. It
supports the decision presented in 'the ROD, namely, to begin' conversion of
the DUF6 inventory to uranium oxide, uranium metal, or a combination of
both as soon as possible, while allowing for future uses for asn'much of this
inventory as possible. This roadmap is intended to explore potential uses for.`'
the DUF6 conversion products and.identify areas where further'development
is needed. Although.'it focuses on potential governmental uses 6f DUF6
conversion products, it'alsoincorporates a'limited analysis of private sector'
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uses. This roadmap also addresses other surplus depleted uranium, primarily
in the form of depleted uranium trioxide (U0 3) and depleted UF4.

Depleted Uranium Hexrafluoride Management Program: Data Compilation
for the Portsmouth Site in. Support of Site-Specific NEPA4 Requirements for
Continued Cylinder. Storage. Cylinder Preparation, Conversion, and
Long-Term Storage Activities (Hlartmann 1999a): This report is a compilation
of data and analyses for the Portsmouth site that were obtained and conducted
to prepare the DUF6 PEIS. The report describes the affected environment at
the Portsmouth site and summarizes potential environmental impacts that
could result from conducting the following DUF6 activities at the site:
continued cylinder storage, preparation of cylinders for shipment, conversion,
and long-term storage.

* Depleted Uranium Hexafluoride Management Prograin: Data Compilation
for the K-25 Site in Support of Site-Speciflc NEPA Requirements for
Continued Cylinder Storage and. Cylinder Preparation Activities
(Hartmann 1999b): This report is a compilation of data and analyses. for the
ETTP site (formerly called the K-25 site) that were obtained and conducted to
prepare the DUF6 PEIS. The report describes the affected environment at the
ETTP site and summarizes the potential environmental impacts that could
result from continued cylinder storage and preparation of cylinders for
shipment at the site.

Evaluation, of UF6-to-UO2 Conversion. Capability at Commercial Nuclear
Fuel Fabrication Facilities (Ranek and Monette 2001). This report examines
the capabilities of existing commercial nuclear fuel fabrication facilities to
convert DUF6 to depleted U0 2. For domestic facilities, the information
summarized includes currently operating capacity to convert DUF6 to U0 2;
transportation distances from DUF6 storage locations- near Oak Ridge,
Portsmouth, and, Paducah to the commercial conversion facilities; and
regulatory requirements for nuclear fuel fabrication and transportation of
DUF6 . The report. concludes that current U.S. commercial nuclear fuel
fabricators could convert 5,200t (5,700 tons) of DUF6 per year to U0 2
(which..includes 666 t (734 tons) of DUF6 per year of capacity that was
scheduled for shutdown by the end of: 2001).. However, only about 300 t
(330 tons) of DUF6 . per year of this capacity could be confirmed as being
possibly available to DOE. The report also provides some limited descriptions
of the capabilities of foreign fuel fabrication plants to convert DUF6 to UO2.

* Assessment of Preferred Depleted Uranium Disposal Forms (Croff et al.
2000a): This study assesses the acceptability of various potential depleted
uranium conversion products for disposal at likely LLW disposal sites. The
objective is to help DOE decide the preferred form for the depleted uranium
conversion product and determine a path that will ensure reliable and efficient
disposal. The study was conducted under the expectation that if worthwhile
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beneficial uses could 'not be6found 'for the' converted depleted uranium
product, -it would be sent to an appropriate site for disposal. The depleted
uranium products are considered to be LLW under both DOE orders and
NRC regulations. A wide range -'of -issue's ' associated w'ith disposal are
discussed in the report. The' report concludes that, on balance, the fou'r
potential forms of depleted uranium (uranium metal, UF4, U0 2 , and U308)
considered in the study should be acceptable, with proper controls, for
near-surface disposal at sites such as NTS and Envirocare.

Evaluation of the Acceptability of Potential Depleted Uranium Hexafluoride
Conversion Products at the Envirocare Disposal Site (Croff et al. 2000b):
With regard to the Envirocare site, the earlier report (Croff. et al. 2000a),
concluded that "current waste acceptance'criteria suggest that the acceptability
of depleted uranium hexafluoride conversion material for disposal at
Envirocare 'of Utah is questionable. 'Further investigation is required before a
definitive determination can 'be'rrade." The purpose of this report is' to
document the more thorough investigation 'suggested in the earlier report. It
concludes that an amendment to the Envirocare license issued on October 5,
2000, has reduced the uncertainties associated with disposal of the depleted
uranium product at Envirocare to the point that they are now comparable with
uncertainties associated with the disposal of the depleted uranium product at
NTS that were-discussed in the earlier report.

Transportation Impact Assessment for Shipment of Uranium Hexafluoride
(UF6 ) Cylinders fromii the Eaist Tennessee Technology Park to the Portsmouth
and Paducah Gaseous Diffusion Plants (Biwer et al. 2001): This report
presents a transportation impact' assessment for shipping the 4,683 full
cylinders of DUF6 (containing a total of approximately 56,000 t [62,000 tons])
stored at ETTP to the Portsmouth and Pa'ducah sites for conversion. It also
considers the transport of 2,394 cylinders stored at ETTP that contain a total
of 25 t (28 tons) of enriched and normal uranium or that are empty. Shipments
by both truck and rail are considered, with and without cylinder overpacks. In
addition, the report contains an' analysis'of the current and pending regulatory
requirements applicable to packaging UF6 for transport by truck or rail,'and it
evaluates regulatory options for meeting the packaging'requirements.

Strategy for Characterizing Tiansuianics and Technetium Contamination 'in
Depleted UF6 Cylinders'(Hightoxvei'>et al. 2000): This 'repori sumr arizes the
results of a study performed to develop a strategy for 'characterizing low levels
of radioactive contaminants (Pu, Np; Am, and Tc) in DUF6 cylinders at the
ETTP, Portsmouth, :and Paducah sites.'Tli& principal conclusion from this'
review and analysis is that even'without additional sampling, thle current body
of knowledge is sufficient to give potential conversion vendors an adequate
basis for designing facilities that can operate safely. The report also provides
upper-bound estimates of Pu, Np, and Tc concentrations in DUF6 cylinders.
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* A Peer Review of the Strategy for rCharacterizing Transuranics and
Technetium Contamination in Depleted Uranium Hexafluoride Tails
Cylinders (Brumburgh et al. 2000): This document provides the findings from
a peer review of the ORNL study (Hlightower et al. 2000) that set forth a
strategy for characterizing low levels of radioactive contaminants in DUF6
cylinders at the ETTP, Portsmouth, and Paducah sites. This peer review
evaluates the ORNL study in three main areas: TRU chemistry/radioactivity,
statistical approach, and the uranium enrichment process. It provides both
general and specific observations about the general characterization strategy
and its recommendations.

1.9 ORGANIZATION OF TIlS ENVIRONMENTAL IMPACT STATEMENT

This DUF6 Conversion EIS consists of two volumes. Volume I contains 10 chapters and
8 appendixes. Volume 2 contains the comment response document for the review of the draft
EIS. Brief summaries of the main components of the EIS follow:

Volume I- Main Text and Appendixes:

* Chapter I introduces the EIS, discussing pertinent background information,
the purpose of and need for the DOE action, the scope of the assessment,
related NEPA reviews, other related reports and studies, and EIS organization.

* Chapter 2 defines the alternatives and implementation options considered in
the EIS, defines alternatives considered but not analyzed in detail, and
presents a summary comparison of the estimated environmental impacts.

* Chapter 3 discusses the environmental setting at the Portsmouth and
ETTP sites.

* Chapter 4 addresses the assumptions on which this EIS and its analyses are
based, defines the approaches to and methods for environmental impact
assessment used in'developing this EIS, and presents background information
on the human health assessment.

* Chapter 5 discusses the potential environmental impacts of the alternatives.
This chapter also discusses potential cumulative impacts at the Portsmouth
and ETTP sites; possible mitigation of adverse impacts that are unavoidable;
irreversible commitment of resources; the relationship between short-termruse
of the environment and long-term productivity; pollution prevention and
waste minimization; and impacts from D&D activities.
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* Chapter 6 identifies the major laws, regulations, and other requirements
applicable to implementing the alternatives.

* Chapter 7 is an alphabetical listing of all the references cited in the EIS. All
cited references are available to the public.

* Chapter 8 lists the names, education, and experience of persons who helped
prepare the EIS. Also included are the subject areas for which each preparer
was responsible.

* Chapter 9 presents brief definitions of the technical terminology used in
the EIS.

* Chapter 10 is a subject matter index that provides the numbers of pages where
important terms and concepts are discussed.

* Appendix A presents the pertinent text of P.L. 107-206, which mandates the
construction of conversion facilities at the Portsmouth and Paducah sites.

* Appendix B discusses issues associated with potential TRU and Tc
contamination of a portion of the DUF6 inventory as well as PCBs contained
in some cylinder coatings and describes how such contamination was
addressed in this EIS.

* Appendix C summarizes the comments received during public scoping.

* Appendix D contains the environmental synopsis prepared to support the
DUF6 conversion process.

* Appendix E discusses potential uses of HF and CaF2 , the DOE-authorized
release process, and impacts associated with sale and use.

* Appendix F describes the assessment methodologies used to evaluate the
potential environmental impacts.

* Appendix G contains copies of consultation letters regarding the preparation
of this EIS that wvere sent to state agencies and recognized Native American
groups.

* Appendix H contains the contractor disclosure statement.

Volume 2-Responses to Public Comments:

* Chapter 1 provides an overview of the public participation and comment
process.
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* Chapter 2 provides copies of the actual letters or other documents that contain
comments on the draft EIS to DOE.

* Chapter 3 lists DOE responses to all comments received.
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2 DESCRIPTION AND COMPARISON OF ALTERNATIVES

Alternatives for building and operating Alternatives Considered in This EIS
a DUF6 conversion facility at the Portsmouth
site were evaluated for their potential impacts No AXCiot:.. NEPA regulations require
on the human and natural environment. This evaluation of a no action alternative. In this
EIS considers the proposed action of building EIS, the no action alternative is storage of
and operating a conversion facility for DUE6 cylinders indefinitely in yards at thecni o tPortsmouth and .E1TP sites, with continued
conversion of the Portsmouth and E ~ D ' cylinder surveillance and maintenance
cylinder inventories and 'a no action activities.
alternative. Under the proposed action, three
action alternatives are considered that focus'on ProposedAcfion: Construction and operation
where to construct the conversion facility, of a conversion facility at the Portsmouth site
within the Portsmouth site. The action, ~ for conversion of the Portsmouth and ETTP
alternatives include the shipment of DUF6 and DUF6 inventories into; depleted uranium

oxide (primarily U3 08) and other conversion
non-DUF 6 cylinders currently stored at ETTP products.
to Portsmouth. In addition, the construction of
a new cylinder-storage yard at Portsmouth, if Actioti Alternatives: Three action alternatives
required for ETTP cylinders, is considered. focus on where to construct the conversion
The no action alternative assumes that a facility within the Portsmouth site
conversion facility is not built at Portsmouth (Alternative Location A, B, or C). Thepreferred alternative is LocationA.
and that the cylinders would continue to'be '
stored indefinitely at Portsmouth and ETTP in
a manner consistent with current management practices. This chapter defines these alternatives
and options in detail and discusses the types of activities that would be required under each. A.
summary of the alternatives considered in this EIS is presented in Table 2.1-1.

A separate EIS prepared for construction and operation of a conversion facility at the
Paducah site (DOE 2004a) also includes a no action alternative. The no action alternative defined |
in the Paducah EIS includes an evaluation of the potential impacts of indefinite long-term storage
of cylinders at Paducah.

In addition to describing the alternatives evaluated in this EIS, this chapter includes a
discussion of alternatives considered but not analyzed in detail (Section 2.3) and a summary
comparison of the potential environmental impacts from the alternatives (Section 2.4). The
comparison of alternatives is based on information about the environmental setting provided in
Chapter 3, descriptions of the assessment methodologies provided in Chapter 4, and the detailed
assessment results presented in Chapter 5.

2.1 NO ACTION ALTERNATIVE

Under the no action alternative, it is assumed that DUF6 cylinder storage would continue
indefinitely at the Portsmouth and ETTP sites. The no action alternative assumes that DOE
would continue surveillance and maintenance activities to ensure the continued
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TABLE 2.1-1 Summary of Alternatives Considered

Alternative Description Options Considered

No Action Continued storage of the DUF6 cylinders indefinitely
(Section 2.1 ) at the Portsmouth and ETTP sites, with continued

cylinder surveillance and maintenance.

None.

Proposed Action
(Section 2.2)

Construction and operation of a conversion facility at EITP Cylinders: This EIS considers
the Portsmouth site for conversion of the Portsmouth an option of shipping cylinders at
and ETTP DUF6 inventories into depleted uranium ETTP to Paducah.
oxide (primarily U308 ) and other conversion products.
This EIS assesses the potential environmental impacts Transportation: This EIS evaluates
from the following proposed activities: 'the shipment of cylinders and

conversion products by both truck
* Construction, operation, maintenance, and D&D , and rail.

of the proposed DUF6 conversion facility at the
Portsmouth site; Expanded Operations: This EIS.,

l

* Transportation of DUF6 and non-DUF6 cylinders
from ETTP to Portsmouth;

* Construction of a new cylinder storage yard (if
required) for ETTP cylinders;

* Transportation of uranium conversion products
and waste materials to a disposal facility;

* Transportation and sale of the IlF conversion
product; and

* Neutralization of I1 F to CaF2 and sale or disposal
in the event that the IIF product is not sold.

discusses the impacts associated with
potential expansion of plant
operations by-extending the
operational period and by increasing
throughput (by efficiency
improvements or by adding a fourth
process line).

Alternative
Location A
(Preferred)
(Section 2.2.1.1)

Alternative
Location B
(Section 2.2.1.2)

Alternative
Location C
(Section 2.2.1.3)

Construction of the conversion facility at Location A,
an area that encompasses 26 acres (10 ha) in the west-
central portion of the site.

Construction of the conversion facility at Location B,
an area that encompasses 50 acres (20 ha) in the
southwest portion of the site.

Construction of the conversion facility at Location C,
an area that encompasses 78 acres (31 ha) in the
southeast portion of the site.
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safe storage of cylinders. Potential environ-
mental impacts are estimated through the year No Action Altrnativ
2039. *The year 2039 as selected to be It is assumed that the DUF6 cylinders would
consistent with the DUF6 PEIS (DOE 1999a),' continue to be stored indefinitely :at the
which evaluated a 40-year cylinder storage Portsmouth and ETTP sites and that cylinder
period "(1999 through 2039). In addition, 'surveillance and maintenances would also
long-term impacts (ire., occurring after 2039) continue. Impacts are evaluated through the
from potential cylinder breaches are assessd' year 2039; in addition, potential long-term*(after 2039) impacts are evaluated.,
A similarly defined no action'alterlative was 2 i
also evaluated 'in the ' DUF6 ' PEIS. The
assessment of the no action alternative in this
EIS has been updated to reflect changes that have occurred since publication of the DUF6 PEIS
in 1999. Details are provided below.

Specifically, the activities assumed 'to occur include routine cylinder inspections,
ultrasonic testing of the wall thickness of selecied cylinders, paintinig of selected cylinders to
prevent corrosion, cylinder yard surveillance and fmainteiiance,-and relocation of some cylinders.
It is assumed that cylinders wvould be painted every 10 years. On the basis of these activities, an
assessment of the potential impacts on w'orkers, members of the public, and the environment was
conducted.

Breached cylinders are cylinders that have a hole of any size at some location on the wall.
The occurrence of cylinder breaches, caused by either corrosion or handling damage,'is an
important concern when the potential iimpacts' of continued cylinder storage are evaluated. There
is a general concern that the number of cylinder breaches at the sites could increase in' the future
as the cylinder inventory ages.

At the time the:PEIS was published (1999), 8 breached cylinders had been identified at
the three storage sites; 3 of those breaches were at Portsmouth and 4 were at E;TTP.l
Investigation of these breaches indicated that 6 of the 8 were initiated by mechanical damage
during stacking, the damage was not noticed itiire&diately, and subsequent corrosion occurred at
the damaged point. It was concluded that the other 2 cylinder breaches, both at ETTP, had been
caused by external corrosion due to proIonged g'round contact.

For assessment purposes in this EIS,: two '6ylinder breach cases are evaluated. In the first
case, 'it is assumed that the planned cylinder maintenance and painting program would maintain
the cylinders in a protected condition and control further corrosion. In this case, it is assumed
that after initial painting, some cylinder breaches would occur from handling damage; a total of
16 breaches are estimated to occur through 2039 at the Portsmouth site and a total of 7 for the
ETTP site. In the second case, it is assumed that external corrosion would not be halted by
improved storage conditions, cylinder maintenance, and painting. This case is considered in
order to account for uncertainties with regard to'how 'effective painting would be in controlling

An additional breach that occurred at the ETTP site in 1998 was discussed in Section B.2 of the PEIS
(DOE 1999a). In the period 1998 through 2002, two additional breaches were discovered at the Paducah site. A
total of II breaches have been identified at the Porsnimouth, ETTP, and Paducah sites.



Alternatives 2-4 Portsmouth DUF6 Conversion Final FIS

cylinder corrosion and uncertainties in the future painting schedule. In this case, the numbers of
future breaches estimated through 2039 are 74 for the Portsmouth site and 213. for the ETTP site.
These breach estimates were determined on the basis of historical corrosion rates when cylinders
were stored under poor conditions (i.e., cylinders were stacked too close together, were stacked
on wooden chocks, or came in contact with the ground). Because storage conditions have
improved dramatically over the last several, years as a result of cylinder yard upgrades and
restacking activities, it is expected that these breach estimates based on the historical corrosion
rate provide a worst case for estimating the potential impacts. from continued cylinder storage.
The results of this assessment were used to provide an estimate of the earliest time when
continued cylinder storage could begin to raise regulatory concerns under these worst-case
conditions.

The impacts to human health and safety, surface water, groundwater, soil, air quality, and
ecology from uranium and [IF releases from breached cylinders are assessed in this EIS. For all
hypothetical cylinder breaches, it is assumed that the breach would be undetected for 4 years,
which is the period between planned inspections for most of the cylinders. In practice, cylinders
that show evidence of damage or heavy external corrosion are inspected annually, so it is very
unlikely that a breach would be undetected for a 4-year period. For each hypothetical cylinder
breach, it is further assumed that I lb (0.45 kg) of uranium (as U0 2F2) and 4.4 lb (2 kg) of HF
would be released from the cylinder annually for a period of 4 years.

The estimated numbers of future breaches at the Portsmouth and ETTP sites were used to
estimate potential impacts that might occur during the repair of breached cylinders and impacts
from releases that might occur during continued cylinder storage. Potential radiological
exposures of involved workers could result from patching breached cylinders or emptying the
cylinder contents into new cylinders. The impacts on groundwater and human health and safety
from uranium releases were assessed by estimating the amount of uranium that could be
transported from the yards in surface runoff and the amount that could migrate through the soil to
the groundwater.

For this EIS, a reassessment of the no action alternative assumptions used in the PEIS
was conducted. Recent cylinder surveillance and maintenance plans-including inspections and
painting - were used to update the PEIS no action alternative assessment. The results of this.
reevaluation, together with a consideration of the changes-in the on-site worker and off-site
public populations at Portsmouth and ETTP, were used to determine the impacts from the no
action alternative. Additional discussion and the estimated impacts from the no action alternative
are presented in Section 5.1.

2.2 PROPOSED ACTION

The proposed action evaluated in this EIS is to construct and operate a conversion facility
at the Portsmouth site for conversion of the Portsmouth and ETTP DUF6 inventories into
depleted uranium oxide (primarily U308) and other conversion products. Three locations within
the Portsmouth site are evaluated as alternatives (see Section 2.2.1). The proposed action
includes shipping the ETTP cylinders to Portsmouth and construction of a new cylinder storage



Alternatives 2-S Portsmouth DUF6 Conversion Final EIS

yard at Portsmouth for the ETTP cylinders, if
required. The conversion facility would Proposed Action
convert DUF6 into a stable chemical form for ;
beneficial use/reuse and/or disposal. iThe The proposed action in this EIS isconstruction and. .opertion of. a. DUF6
off-gas from the conversion process would conversion facility at the Portsmouth site for
yield aqueous HF, which would be processed conversion of the Portsmouth and E1TP
and marketed or converted to a solid for sale or DUF6 inventories into depleted uranium
disposal. To support the conversion operations;. oxide (primarily U308) and other conversion
the emptied DUF6 cylinders would be stored, products. DUF6 and non-DUF 6 cylindersemptied -cylinders would bestowould be transported from ETTP to
handled, and processed for reuse as disposal Portsmouih; and a cylinder storage. yard
containers to the extent practicable. The time would be constructed at Portsmouth for ETTP
period considered is a construction period of cylinders, if required. Three alternative
approximately 2 years, an operational period of locations within the Portsmouth site are
18 years, and a 3-year period for the D&D of evaluated (Locations A,' B, and C).
the facility. Current plans call for construction
to begin in the summer of 2004. The
assessment is based on the conceptual conversion facility design proposed by the selected
contractor, UDS (see text box).

This EIS assesses the potential
environmental impacts from the following
proposed activities: The EIS is based on the conversion facility

design being developed by UDS, the selected
* Construction, operation, main- conversion contractor. At the time the'draft

tenance, and D&D of the proposed EIS was prepared, the UDS design was in the
tUFnconv, ersion faclty a. the 30% conceptual stage, with several facility
DUF6- conversion facility at. the I . . ldesign options being considered.
Portsmouth site;-

Following the public comment 'period, the
* Transportation of DUF6 cylinders draft EIS was revised on the basis of

and non-DUF6  cylinders from icomments received and on the basis of 100%
ETTP to Portsmouth; .conceptual facility design. This final EIS

identifies and evaluates design options to the
extent possible.

* Construction of a new cylinder
storage yard (if required) for .ETTP
cylinders;

- Transportation of uranium conversion products and waste materials to a
disposal facility; '.-

* Transportation and sale of the HF conversion product; and
J j ~~i', I 8,),' -

* Neutralization of HF to CaF2 and its sale'or disposal in ihe event that the'HF
product is not sold. !*

I .' * .: . ' , .

In addition, an option of expanding operations by extending the conversion facility operational
period or increasing throughput is discussed in this section.
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2.2.1 Action Alternatives

The action alternatives focus on where to site the conversion facility within the
Portsmouth site. The Portsmouth site was evaluated to identify alternative locations for a
conversion facility (Shaw 2001). Potential locations were evaluated on the basis of the following
criteria:

* Current condition of the land and site preparation required. This criterion
looked at. the condition of the land from a constructability viewpoint,
considering factors that would increase the construction cost over the amount
needed for a relatively level grassy topography.

* Legacy environmental concerns. This criterion looked at environmental
factors that would affect construction at the site.

v Availability of utilities. This criterion looked at the relative difficulty of
bringing services from existing plant utilities to the site.

* Location. This criterion looked at the advantages and disadvantages of
location in relation to cylinder transport between the yards and the new
facility.

* Effect on current plant operations. This criterion looked at how the
conversion facility's location could affect existing plant operations.

* Size. This criterion looked at size to ensure that the required minimum amount
of land would be available for construction of the conversion facility
(assumed to be about 30 acres [12 ha]).

The three alternative locations identified at the Portsmouth site, denoted Locations A, B, and C,
are shown in Figure 2.2-1.

2.2.1.1 Alternative Location A (Preferred Alternative)

Location A is the preferred location 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 were formerly used to store containerized lithium hydroxide monohydrate. These
warehouses, which were originally erected in the early 1950s to support construction of the
Portsmouth GDP, have 4-in. (10-cm) concrete floors. The structures are made of steel and are
what is now commonly called pre-engineered steel buildings. No utilities are functional in these
buildings. The open field north and east of the buildings was rough graded several times; the last
time was in the late 1970s. The site was also rough graded, and storm water ditch systems were
installed. Two railroad spurs existed at one time in this area. One has had the track and ties
removed, and the other has fallen into disrepair. This location was identified in the RFP for
conversion services as the site for which bidders were to design their proposed facilities.
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2.2.1.2 Alternative Location B

Location B is in the southwest portion of the site and encompasses approximately
50 acres (20 ha). The site has two existing structures built as part of the gas centrifuge
enrichment project that was begun in the early 1980s and was terminated in 1985. The first
building is a two-story building (1 10,000 ft2 [10,219 m2] of floor) constructed of steel, with
metal siding to house uranium material feed and withdrawal facilities. The facility was never
placed in operation, has had major equipment removed, and is currently not utilized. The other
structure was constructed at the same time as an ingress and egress portal for both vehicles and
pedestrians to a fenced, secure area. It is currently not utilized. The open field to the east of the
buildings was developed during the same time period; it- was rough graded, and storm water
systems were installed.

It should be noted that USEC is currently in the process of developing and demonstrating
an advanced enrichment technology based on gas centrifuges.'A license for a lead test facility to
be operated at the Portsmouth site was issued by the NRC in February 2004. The lead facility
would be located in the existing gas centrifuge buildings within Location B. In addition, USEC
has announced that it plans to site its American Centrifuge Facilityf at Portsmouth, although an
exact location was not identified. Therefore, Location B might not be available for construction
of the conversion facility.

2.2.1.3 Alternative Location C

Location C is in the southeast 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.

2.2.2 Conversion Process Description

This section provides a summary description of the proposed UDS conversion process
and facility. The proposed UDS conversion system is based on a proven commercial process in
operation at the Framatome Advanced Nuclear Power (ANP), Inc., fuel fabrication facility in
Richland, Washington. The two primary sources for the information in this section are excerpts
from the UDS conversion facility conceptual design report (UDS 2003a) and the UDS NEPA
data package prepared for the 100% conceptual facility design (UDS 2003b).

The UDS dry conversion is a continuous process in which DUF6 is vaporized and
converted to a mixture of uranium'oxides (primarily U308) by reaction with steam and hydrogen
in a fluidized-bed conversion unit. The resulting depleted U3 08 powder is collected and
packaged for disposition. The process equipment would be arranged in parallel lines. Each line
would consist of two'autoclaves, two conversion units, an fIF recovery system, and process
off-gas scrubbers. The Portsmouth facility would have three parallel conversinri lines. Equipment
would also be installed to collect the hIF co-product and process it into any combination of
several marketable products. A backup HIF acid neutralization system would be provided to
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convert up to 100% of the I-IF acid to CaF2 for storage, sale, or disposal in the future, if
necessary. Figure 2.2-2 is an overall material flow, diagram' for the conversion facility;
Figure 2.2-3 is a conceptual facility site plan. A summary of key facility characteristics is
presented in Table 2.2-1.

The conversion facility will be designed to convert 13,500 t (15,000 tons) of DUF6 per
year, requiring 18 years to convert the Portsmouth and ETTP inventories. The'total footprint of
the Portsmouth processing facility would be approximately 148 ft x 271 ft (45 m x 83 m). The
conversion facility would occupy a total of approximately 10 acres (4 ha), with up to 65 acres
(26 ha) of land disturbed during construction (including temporary construction lay-down areas
and utility access). Some of the disturbed areas would be areas cleared :for railroad or utility
access, not adjacent to the construction area.:

DUF6 cylinders would be delivered from long-term'storage to the cylinder staging yard at
the conversion facility by means of cylinder handling equipment already available at the site.'
The staging yard' would accommodate short-term storage of cylinders. Cylinders in the
conversion staging yard would be transferred into the conversion building airlock by using an
overhead bridge crane. The cylinders would then be moved into the vaporization room to the
autoclaves by an overhead monorail crane and/or rail cart. The cylinders would be loaded into
autoclaves for heating and transfer of the DUF6 to the conversion units.

Cylinders that could not be processed through the normal process feed system would be
processed through the cylinder transfer facility. If the cylinder was overfilled, the excess DUF6
would be transferred to another cylinder. This same system would be used to transfer all of the
contents from unacceptable cylinders to cylinders suitable for feeding into the conversion
process.

After the emptied cylinder was removed from the autoclave, a stabilizing agent would be
introduced into the cylinder to neutralize residual fluoride in the heel. The cylinders would then
be moved out to the staging yard for an approximate 4-month aging period so that short-lived
uranium decay products in the nonvolatile heel would decay, thereby reducing potential radiation
exposure during the processing of emptied cylinders. Emptied cylinders would then be reused as
disposal containers or processed and disposed of as LLW.

Major conversion system components are described further in the following subsections.
The plant design includes several other supporting facilities aind services, including an electrical
system with backup, a communications iystern, a deionize'd !water system, a control system, an
air supply system, a fire protection-system,'- and a heating, ventilation, and air-conditioning
system. '

2.2.2.1 Cylinder Transfer System: -

Some cylinders might be unacceptable for processing in the vaporization system
autoclaves because of corrosion, damage,' overfilling, or excessive size. A cylinder transfer



Clean Process Off-gas to <0.03 tHr./yr

| Building Stack (.500 scdm)

R..

4

45% KOH 5 t/yr - Wet Scrubber
KOH - KF

< KOH Regeneration
KF -+ KOH

Acid Grade CaF2 Solid

18 t/yr

Cae 13 t/yr r. :

Off-gas with HF
(.0.2% of feed)

CaO 1.4 t/tHF - - - - - - Calcium Fluoride : Acid Grade CaF2 Solid

- ------ Conversion
I _ _

Excess Acid
(Optional,

Future Path) 70% HF Acid

2,500 t/yr
DUFB Cylinders

TBD Cylinder Transfer HF Recovery
I I

I o
J 55% HF Acid

8,300 t/yr

, HF Processing I
I 49% HF Acid

5.800 I/yr
Process
Off-gas

DUF6 Cylinders

13,500 t/yr I
Vaporization I

UF6

I . _

Evacuated
Cylinders

Y I-

t Steam1H2 /N2  Emptied Cylinder
| Refill

I Heel Stabilization I-HStorage and
Heel Aging

Cylinder

Disposal
(option) Compaction |--*

Packaging and
Loadout

Cylinder Disposal

'1,000 per year

I-.

0i

Stabilizer

rraw

FIGURE 2.2-2 Conceptual Overall Material Flow Diagram for the Portsmouth Conversion Facility (Source: UDS 2003b)



Y II

'ss. ~. ,: .......

.. _ Generatorc .... S

Buiding d1 Asphalt
0 2s5 s 00 io 150o-.~

-. g _ - - Fence 1 Crushedslone
Scalet In Feet .___ .oa - -_

_ -. FM5030t 1

FIGURE 2.2-3 Conceptual Conversion Facility Site Layout for Portsmouth -.
Cyine,;-



Alternalives 2-12 Portsmouth DUF6 Conversion Final EIS

TABLE 2.2-1 Summary of Portsmouth Conversion Facility Parameters

Parameter/Characteristic Value

Construction start
Construction period
Start of operations
Operational period
Facility footprint
Facility throughput

Conversion products
Depleted U308
CaF2
70% hIF acid
49% HF acid
Steel (emptied cylinders, if not used as

disposal containers)
Proposed conversion product disposition
(see Table 2.2-2 for details)

Depleted U308
CaF2
70% HF acid
49% HF acid
Steel (emptied cylinders, if not used as

disnosal containers)

2004
2 years
2006
18 years
10 acres (4 ha)
13,500 t/yr(I5,000 tons/yr) DUF 6
(= 1,000 cylinders/yr)

10,800 tlyr(I 1,800 tons/yr)
18 tlyr (20 tons/yr)
2,500 t/yr (2,800 tons/yr)
5,800 t/yr (6,300 tons/yr)
1,177 t/yr (1,300 tons/yr)

Disposal; Envirocare (primary), NTS (secondary)3

Disposal; Envirocare (primary), NTS (secondary)
Sale pending DOE approval
Sale pending DOE approval
Disposal; Envirocare (primary), NTS (secondary)

I

I

I

a DOE plans to decide the specific disposal location(s) for the depleted U308 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.

Sources: UDS (2003a,b).

I

system would be used to transfer the contents of up to four unacceptable cylinders per week to
acceptable cylinders. Cylinder transfer system equipment would include two low-temperature
autoclaves, four fill positions, a "hot box" containing controls and vacuum pumps, and an
oversize cylinder heating room. Fill positions would include a water spray cooling system
necessary for low-temperature DUF 6 transfer. The oversize cylinder heating room would contain
radiant heating enclosure controls and connections.
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2.2.2.2 Vaporizationi System

Cylinders that met the vaporization criteria would be' brought to the vaporization room
and loaded into electrically heated autoclaves. Autoclaves for each process line would be used to
provide'continuious' feed'lo the DUF6 conversion units. The cylinders would be heated.to feed
DUF6 vapor to the process. The design %Vill incorporate in-line filters to, provide additional
assurances that TRU isotopes would not enter the conversion systen'. The need for in-line filters
would be evaluated during operations; they might be removed if they were not needed.

The DUF6 vapor would flow through a' heated enclosure called a :"hot box," which-
contains the equipment that would control flow''to the conversion units, including vacuum
pumps.'The hot box has the necessary controls to achieve stable DUF6 flow to the conversion'
units.

The autoclaves would be used to heat DUF6 cylinders by internal electrical heating and to
provide secondary DUF6 containment. The''selected autoclaves would be American Society of
Mechanical Engineers standard pressure vessels, sufficiently designed to provide containment of
DUF6 and HF "from a full, DUF6 cylinder that had ruptured. Each autoclave system would
include equipment and controls to connect'to the cylinder, control DUF6 flow,, monitor DUi 6
weight, and control vaporization conditions.'

Electrically heated autoclaves would provide a safety advantage over steam-heated units.
If DU1 6 leaks in a'steam autoclave, the DUF6 reacts with the steam and generates HF gas, which
pressurizes the autoclave and is extremely 'corrosive. If DUF6 leaks in an electrically heated
autoclave, however,'the only moisture available is humidity in the air, "which limits ,HF'
generation and subsequent pressurization and corrosion. This also makes cleanup of the
autoclave much easier since the autoclave is cevacuated directly to the conversion unit and does
not produce wet uranium recycle and liquid wastes.

2.2.2.3 Conversion System

'DUF6 vapor would be reacted with'-steam and' hydrogen in fluidized-bed conversion
units. The hydrogen would be generated by'using anhydrous ammonia (NH3). Nitrogen isialso
used as an inert purging gas and is released-to the aimosphere through the building stack as part
of the clean off-gas stream' The oxide'powder would be retained in the conversion'unit by
passing the process off-gas'through 'siritered'metal filters. Uranium oxide powder would be
continuously, withdrawn from the'co6ve sion unit to' match 'the 'feed rate of DUE6. Each
conversion unit would be electrically heated and integrated with a heating/insulation jacket.

All equipment components (vessels,' 'fi tefrs,' etc.) in the conversion system would be
fabricated of corrosion-resistant alloys suited to process conditions.'"In the 'event of a system
failure or an unscheduled shutdown, ',the' DUF6 shutoff valve in the autoclave would
automatically close.'The DUF6 piping'would then be pur'ged with nitrogen. In the event of.
power, instrument, air, or other failure,"a fail-safe design would be used for valves and for the
control system.
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2.2.2.4 Depleted Uranium Conversion Product Handling System

Depleted U308 powder would be cooled as it was discharged from the conversion unit.
An in-line water-cooled heat exchanger would cool the powder before it dropped into a vacuum
transfer station enclosure. The vacuum transfer station would include connections, a vacuum
transfer pickup device, a support vessel, a hopper, and a secondary enclosure to facilitate
packaging the depleted U308. A package fill station would be located below each hopper.
Powder fill would be controlled by weight in the fill container, and a secondary containment
enclosure would be provided at the fill station. The filled packages would be lifted and conveyed
by using an overhead monorail crane through an airlock and loaded into railcars for shipment to
the disposal site. Each packaging station would operate on a semicontinuous basis with
intermittent package removal and installation. Continuous level control would maintain the oxide
hopper at 20% to 25% of capacity. Prior to package change out, the oxide discharge would be
stopped.

UDS proposes to use the, emptied- cylinders as disposal containers to the extent
practicable. An option of using bulk bags (large capacity, strong, flexible bags) as disposal
containers is also being considered.'After being processed (see Section 2.2.2.6), the emptied
cylinders would be moved to the conversion product transfer station and refilled with depleted'
U308 powder. The refilled cylinders would be sealed and loaded to railcars for shipment to the
disposal site. Bulk bags would be handled similarly.

The conversion facilities are being designed with a short-term storage capacity' for
6 months' worth of depleted uranium conversion products. This storage capacity is being
provided in order to accommodate potential delays in disposal activities without affecting
conversion operations. If a delay was to extend beyond 6 months, DOE would evaluate possible
options and conduct appropriate NEPA review for those options.

2.2.2.5 11F Recovery System

The fluorine component of the DUF6 would leave the conversion unit as HF gas through
sintered metal filters that would retain nearly all (greater than 99.9%) of the uranium in the
conversion unit. The HF would be condensed, along with the unreacted excess steam, and the
resulting HF acid would flow by gravity to receiver tanks. In addition, the off-gas would be
passed'through a series of two scrubbers to recover most of the uncondensed HIF. In each
scrubber, process off-gas would come into contact with 20% potassium hydroxide (KOH)
solution. HF vapor would combine with KOH in the solution to form potassium fluoride (KF)
and water (H2 0); thus HIF would be removed from the process off-gas stream.

The HF acid would be automatically transferred from the receivers to interim bulk
storage tanks located outside the building. An in-line uranium analyzer in each transfer line
would be used as a final verification that containnient of the uranium was intact. High-integrity
piping and equipment made lwith corrosion-resistant materials would result in zero leakage of
HF, either gaseous or liquid, to the environment. The HF would be stored on site at each
conversion facility for approximately 2 weeks or less under normal conditions and then shipped
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to a vendor. The storage capacity for HF at each site is limited, and if the material could not be
moved, it would be converted to CaF2 or processing would stop.

2.2.2.6 Emptied Cylinder Processing

UDS proposes to use the emptied cylinders as disposal containers to tile extent
practicable. After removal of the cylinders from -the autoclaves, a stabilizing agent would be
introduced to ithe cylinders to neutralize residual fluoride in the heels: After an approximate
4-month aging period, emptied cylinders (with heel) would be transferred to 'the conversion
product transfer stations, as described above. Alternatively, if bulk bags were used for depleted
U308 disposal containers, after an approximate 4-month aging period, emptied cylinders (with
heel) would be transported into the cylinder disposition facility. A forklift would be used to
move the cylinders to the feed queue outside the facility airlock.' Cylinders would then be
brought into the disposition facility via an overhead monorail crane and placed into a compactor
feed station. The plugs would be removed from the cylinder to vent the cylinder during crushing.
The cylinder would then be pushed, by a ram into 'the compactor itself, where 'it would be
compacted radially to a maximum thickness~of 8 in. (20 cm). The compacted cylinder would
then be pushed to the cutting station, where it would be cut in half to reduce the length. The two
pieces of metal would be. picked up with an overhead crane and placed into an intermodal
shipping container. Debris' from these operations would then be collected in a container by, a-
vacuum system and loaded into the intermodal container.;

Secondary containment would be provided for the intermodal container loadout. In
addition, small cylinders that had not been compacted, as well as valves, plugs, and facility
secondary waste, might also be loaded into the intermodal containers. Cylinders that were
destined for disposal at NTS would not be introduced.into the facility but would instead be
loaded directly onto trucks or railcars for transport.

2.2.2.7 Management of Potential Transuranic and PCB Contamination

As discussed in Section 1.2.2, as a result of enrichment of reprocessed uranium'in the
early years of gaseous diffusion, some of the DUF6 inventory is contaminated with small
amounts of Tc and the TRU elements Pu, Np, and Am. In addition, a portion of the cylinder |
inventory was originally painted with coatings containing PCBs.

TRU contamination in the cylinders would exist as fluoride compounds that would be
both insoluble in liquid DUF6 and nonvolatile but capable of being entrained from the cylinders
during the vaporization and feeding of DUF6 - into .the conversion 'process.' The TRU
contamination would exist primarily as (I) small particulates dispersed throughout the DUF6
contents and (2) small quantities in the residual heels from the original feed cylinders in a
relatively small but unknown number, of cylinders (see Appendix B for more details). Tc
contamination' would exist as fluoride and oxyfluoride compounds that' would be 'stable' and
partially volatile, and the contamination would be present both uniformly dispersed throughout
the DUF6 and in the heel material referred to previously.,
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The TRU contaminants that are dispersed throughout the DUF6 might be entrained in the
gaseous DUF 6 during the cylinder emptying operations and carried out of the cylinders. These
contaminants could be captured in filters between the cylinders and the conversion units. These
filters would be monitored and changed out periodically to prevent buildup of TRU. They would
be disposed of as LLW.

It is also expected that the nonvolatile forms of Tc that exist in the cylinders would
remain in the heels or be captured in the filters. However, because of the existence of some
volatile technetium fluoride compounds, and for the purposes of analyses in this EIS, it is
assumed that all of the Tc dispersed in the DUF6 would volatilize with DUF 6 and be carried into
the conversion process, equipment. Any Tc compounds transferred into the conversion units
would be oxidized along with the DUF6. For this EIS, it is also assumed that the Tc in the form
of oxides would partition into the U3 0g and FIF products in the same ratio as the uranium. It is
assumed that Tc left in the heels from the original feedstock would remain behind afler the DUF6
was vaporized.

If bulk bags were used for depleted U3 08 disposal, the emptied cylinders would be
processed as described in Section 2.2.2.6. The emptied cylinders would be surveyed by using
nondestructive assay techniques to determine the presence of a significant quantity of TRU
isotopes. If TRU isotopes were detected, samples would be taken and analyzed. Cylinders that
exceeded the disposal site limits at the Envirocare of Utah, Inc., facility would be treated to
immobilize the heel (e.g., with grout) within the cylinder, compacted, and sectioned; then the
cylinder/heel waste stream would be sent to NTS and disposed of as LLW.

As noted in Section 1.2.2, the paints applied to some cylinders prior to 1978 included
PCBs, which were typically added as a fungicide and to increase durability and flexibility.
-Records of the PCB concentrations in' the paints used were not kept, so it is currently unknown
how many cylinders are coated with paint containing PCBs. However, paint chips from a
representative sample of cylinders at the ETTP site have been analyzed for PCBs. The results
indicate that up to 50% of the cylinders at ETTP may have coatings containing PCBs. Because
the Portsmouth and Paducah inventories contain a large number of cylinders produced before
1978, it is reasonable to assume that a significant number of cylinders at those sites also are
coated with paint containing PCBs.

For each of the three storage sites, the PCBs in cylinder paints constitute an extremely
small proportion of the PCBs that were previously and are currently at the sites. For example,
although the Paducah site has been working for several years to dispose of PCB-containing
equipment, the site still had about 870 liquid PCB-containing items (mostly capacitors) in service
at the end of 2001. The Portsmouth and ETTP sites also still have a large number of liquid PCB-
containing items in service. The three sites are suspected to have had spills of PCB liquids during
past operations, prior to the identification of the health and environmental hazards of PCBs.

Each of the three current DUF6 cylinder storage sites has an existing program for
managing PCB-contaminated waste under the Toxic Substances' Control Act (TSCA). In
addition, the environmental monitoring program at each site includes monitoring of PCB
concentrations in soil, sediment, groundwater, surface water, and biota on and in the vicinity of
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the sites (see Sections 3.1 and 3.2). These programs would be expected to continue throughout
cylinder management activities.

Under the proposed action, storage, conversion, transportation, and disposal operations |
will comply with applicable TSCA regulations. Additional details are provided in Appendix B.

2.2.3 Conversion Product Disposition

The conversion process would generate four conversion products that have a potential use
or reuse: depleted U308, HF, CaF2, and steel from emptied DUF6 cylinders '(if not used as
disposal containers). DOE has been working with industrial and academic researchers for several
years to identify potential uses for these products. Some potential uses for depleted uranium exist
or are being developed, and DOE believes that'a viable market exists for the HF' generated
during conversion. To take'advantage of these to the'extent possible, DOE requested in the RFP
that the bidders for conversion services 'investigate and propose viable uses. The probable
disposition paths identified by UDS for each of the conversion products are'summarized in
Table 2.2-2 (UDS 2003b).

According to UDS, of the four conversion products; only HF has a viable commercial
market currently interested in the product. Therefore, UDS expects that the HF would be sold to
a commercial vendor pending DOE approval of the residual contamination limits and the sale.
Commercial-grade HF produced at the Framatome ANP, Inc. (a UDS partner), facility in
Richland, Washington, is currently sold commercially under an NRC-approved license. UDS is
currently working with DOE through a formal process to evaluate and establish authorized
release limits for the HF. Details on this process and on HF sale and use are provided in
Appendix E. Should the release of the HF not be allowed, it would be neutralized to CaF2 for,
sale or disposal, creating about 2 .t (2.2 tons) per I t (1.1 ton) of HF.' UDS will seek to obtain
DOE approval to sell this material as well. However, the'market is not as strong as that for the
HF; thus, the CaF2 produced during normal operations might become waste.

Although the depleted U3 08 and emptied cylinders have the potential for use or reuse,
currently none of the uses have been shown to be viable because of cost, perception, feasibility,
or the need for additional study. Thus, UDS expects that mrost, if not all, of the uranium oxide
and emptied cylinders will require'disposal' These materials'w'ould be'processed and may be
shipped to Envirocare for disposal, as summarized in Table 2.2-2.

The EIS evaluation of conversion product' disposition considers:

Transportation of the 'uranium!' oxide' conversion product and emptied
cylinders by truck and rail to both Envirocare (proposed) and NTS (option) for
disposal. DOE plans to decide the specific disposal location(s) for the depleted
U3 08 conversion product after additional appropriate NEPA' review.
'Accordingly, DOE will continue 'to evaluate its disposal optio'ns and will
consider any further irnformatio'n'or"'comments relevant 'to that decision:
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TANBLE 2.2-2 Summary of Proposed Conversion Product Treatment and Disposition

Conversion
Product Packaging/Storage Proposed Disposition Optional Disposition

Depleted U3 08 U3 08 would be loaded into Disposal at Envirocare of Disposal at NTS.a
emptied cylinders, which would Utah, Inc.3

be loaded onto railcars. An option
of using bulk bags as disposal
containers is also considered.

CaF2  Packaged for sale or disposal. Commercial sale pending Disposal at Envirocare of
DOE approval of authorized Utah, Inc.3
release limits, as appropriate.

iIF acid IIF produced by the dry Sale to commercial hIF acid Neutralization of [IF to CaF2
(49% and 70%) conversion facility would be supplier pending DOE for use or disposal.

commercial grade. HF would be approval of authorized
stored on site until loaded into rail release limits, as appropriate.
tank cars.

Steel (emptied Emptied cylinders would be Disposal at Envirocare of Disposal at NTS.a
cylinders) reused as disposal containers for Utah, Inc.a

U308 to the extent practicable. If
bulk bags were used, the emptied
cylinders would have a stabilizing
agent added to neutralize residual
fluorine, be stored for 4 months,
crushed to reduce the size,
sectioned, and packaged in
intermodal containers.

I

I

I

I

a DOE plans to decide the specific disposal location(s) for the depleted U308 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.

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.

* Transportation and sale of the HIF conversion product, and

* Neutralization of [IF to CaF2 and its sale or disposal in the event that the HIF
product is not sold.

Because specific destinations are unknown at this time, impacts from the shipment of I-IF
and CaF2 for use are based on a range of representative route distances. Additional details
concerning the transportation assessment are provided in Appendix. F, Section F.3.
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Transportation Requirements for DUF6 Cylinders

All shipments of UF6 cylinders have to be 'nade' in accordance, with applicable DOT regulations
for the shipment of radioactive materials; specifically, the provisions of 49 CFR Part 173, Subpart
1. The DOT regulations require that each UF6 cylinder be designed, fabricated, inspected, tested,'
and marked in accordance with the various engineering standards that were in effect at the time the'
cylinder' 'was manufactured. The DOT requirements are' intended to maintain the safety of
shipments during both routine and accident con~ditions. The following provisions are particularly.
important relative to DUF6 cylinder shipmni6ts:'

1. A cylinder must be filled to less than 62% of the certified volumetric capacity (the fill limit
was reduced to from 64% to 62% in about 1987).-

2. The pressure within a cylinder must be less than 14.8 psia (subatmospheric pressure).'

3. A cylinder must be free of cracks, excessive distortion, bent or broken valves or plugs, and
broken or tom stiffening rings or skirts, and it must not have a shell thickness that has
decreased below a specified minimum value. (Shell- thicknesses are' assessed visually by a
code vessel inspector, and ultrasonic testing may be specified at the discretion of the
inspector to verify wvall thickness, when and in areas the inspecdor deems necessary.)

4. A cylinder must be designed so that it will 'withstand (I) a hydraulic test at an internal
pressure of at least 1.4 megapascals (200'psi) without leakage; (2) a free drop test onto a
flat, horizontal surface from a height of 1 ft (0.3 m) 'to 4 ft (1.2 m), depending on the
cylinder's mass, without loss or dispersal; and (3) a 30-miniuite therial test equivalent to
beirig engulfed in a hydrocarbon fuel/air' fire having'an average temperature of at least
800-C (1,4757F) without rupture of the containment system.

2.2.4 Preparation and Transportation of ETTP Cylinders

DOE proposes to ship cylinders stored at ETTP to Portsmouth for conversion. This EIS
evaluates the preparation of DUF6 and non-DUF6 cylinders' at ETTP and the transportation of
those cylinders to Portsmouth by-several different methdods; as described below.

All shipments of ETTP cylinders- would have to be made consistent with DOT
regulations for the shipment of radioactive materials as specified in Title 49 of the CFR (see text
box and Chapter 6). The cylinders could be shipped by truck or rail.

,The majority of DUF6 cylinders were designed,' built, tested, and certified to meet the
DOT requirements. The DOT requirements are intendedto 'maintain the safety of shipments
during both routine and accident conditions.' A 'sumrmary' of the'applicable transportation
regulations for shipment of UF 6 is'provided in Chapter 6'of this ElS;'a detailed discussion of
pertinent transportation regulations is presented in Biwer et al. (2001). Cylinders' meeting .the
DOT requirements could be loaded directly onto specially designed truck trailers' or railcars for
shipment. However, after several decades in storage, some cylinders hav' physically deteriorated
such that they no longer meet the DOT requirements.
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It is unknown exactly how many DUF6 cylinders do not meet DOT transportation
requirements. As discussed in Section 1.7, it is estimated that up to 1,700 cylinders are DOT
compliant, with the remainder not meeting the DOT requirements. Problems are related to the
following DOT requirements that must be satisfied before shipment: (1) documentation must be
available showing that each cylinder was properly designed, fabricated, inspected, and tested
prior to being filled;. (2) cylinders must be filled to less than '62% of the maximum capacity;
(3) the pressure within cylinders must be less than atmospheric pressure; (4) cylinders must not
leak or be. damaged so they are unsafe; and (5) cylinders must have a specified minimum wall
thickness. Cylinders not meeting these requirements are referred to as "noncompliant." Some
cylinders might fail to meet more than one requirement.

Three options exist for shipping noncomnpliant cylinders (Biwer et al. 2001):*

1. The DUF6 contents could be transferred from noncompliant cylinders into
new or compliant cylinders.

2. An exemption could be obtained from DOT that would, allow the DUF6
cylinder to be transported either "as is" or following repairs. The primary
finding'that DOT would have to make to justify granting an exemption is this:
the proposed alternative would have to achieve a safety level that would be at
least equal to the level required by the otherwise applicable regulation or, if
the otherwise applicable regulation did not establish a'rejquired safety level,
would be consistent with the public interest and adequately protect against the
risks to life and property that are inherent when transporting hazardous
materials in commerce.

3. Noncompliant cylinders could be shipped in a protective'overpack. In this
case, the shipper would have to obtain an exemption from DOT that would
allow the existing cylinder, regardless of its condition, to be transported if it
was placed in an overpack. The overpack would have to be specially designed.
Furthermore, DOT would have to determine that, if the- overpack was
fabricated, inspected, and marked according to its design, 'the resulting
packaging (including the cylinder and the overpack) would have a safety level
at least equal to the level required-for a new UF6 cylinder.

Before shipment, each' cylinder would be inspected, to determine if it met DOT
requirements. This inspection would include a record review to determine if the cylinder was
overfilled; a visual inspection for damage or defects; a pressure check to determine if the
cylinder was overpressurized; and an ultrasonic wall thickness measurement (based on a visual
inspection, if necessary). If a cylinder passed the inspection, the appropriate documentation
would be prepared, 'and the cylinder would be loaded directly for shipment. The preparation of
compliant cylinders (cylinders that meet DOT requirements) would include inspection activities,
unstacking, on-site transfer, and loading onto a truck trailer or railcar. The cylinders would be
secured by using the appropriate. tiedowns, and the shipment would be labeled in accordance
with DOT requirements. Handling and support equipment and the procedures for on-site
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movement and for loading the cylinders would be of the same type currently used for cylinder
management activities at the storage sites.

This EIS considers the three options for shipping noncompliant cylinders from ETTP.
The information on these activities is based on preconceptual design data provided in the
Engineering Analysis Report (Dubrin et al. 1997) prepared for the DUF6 PEIS and the analysis
of potential environmental impacts presented in Appendix E of the DUF6 PEIS (DOE 1999a).

An overpack is a container into -wvhich'a cylinder is placed for shipment. The overpack
would'be designed, tested, and certified to meet all'DOT shipping requirements. It would be
suitable for containing, transporting, and storing the cylinder contents regardless of cylinder
condition. For transportation, a noncompliani cylinder would be placed into an overpack that was
already on a truck trailer or railcar. The overpack would be closed and secured, and the shipment
would be labeled in accordance with -DOT requirements. The overpacks could be reused
following shipment.

The second cylinder preparation' option- for transporting noncompliant cylinders
considered in this EIS is the transfer of the DUF6 from' substandard 'cylinders to new or used
cylinders that would meet all 'DOT requirements. This option could require the construction of a
new cylinder transfer facility, for which there are no'cu'rrrent plans. Following transfer of the
DUF6 , the compliant cylinders could be shipped by placing them directly onto appropriate trucks
or railcars. If a decision were made to construct-a-transfer facility at ETTP, additional NEPA
review would be conducted.

The third option is to ship the cylinders'"as-is" under a DOT exemption. As discussed
above, for this to occur, it must be demonstrated that the cylinders would be shipped in a manner
achieving a level of safety that would be at least equal to the level required by the regulations,
which would likely require some compensatory measures.

In this EIS, transportation impacts are estimated for shipment by either. truck or rail after
cylinder preparation. The impacts are assessed by determining truck and rail routes between
EITP and the Portsmouth site.

2.2.5 Construction of a New Cylinder Storage Yard at Portsmouth

It might be necessary to construct an additional 'yard at Portsmouth for storing the ETTP
cylinders, depending on when' and at what rate the ETTP cylinders were shipped. DOE is
currently in the process of determining if a new yard is required, or if existing storage yard space
could be used for the ETTP cylinders. The potential environmental impacts from the construction
of a new cylinder storage yard have been included in this EIS to account for current
uncertainties.

Two possible locations 'for new cylinder yard construction were identified' at the
Portsmouth site, as shown in Figure 2.2-4 (also identified in Figure 2.2-4 is an existing concrete
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FIGURE 2.24 Potential Locations for Construction of a New Cylinder Storage Yard
at Portsmouth
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pad being evaluated for temporary storage of the E1TP cylinders). Both areas are adjacent to
current DOE cylinder storage yards. Proposed Area I consists of three smaller sections with a
total area of about'5.5 acres (2.2 ha). Proposed A'rea 2 consists of two smaller sections with a
total area of about 6.3 acres (2.5 ha). New yards would be constructed of concrete and would be
similar to other concrete yards constructed at the Portsmouth site. Potential environmental
impacts from construction of a new yard at both locations identified are evaluated in this EIS.

2.2.6 Option of Shipping ETTSI Cylinders to Paducab

As discussed above, DOE proposes to ship the DUF6 and non-DUF6 cylinders at ETTP to
Portsmouth. However, this EIS considers shipping' theETTP cylinders to Paducah as an option.
If the ETTP cylinders 'were shipped to Paducah, the Portsmouth conversion facility would have
to operate for 14 rather than' 18 years to convert thei Portsmouth inventory. In Chapter 5,' this EIS
presents a discussion of the potential environmnental impacts associated with this reduction in the
operational period. Poiential impacts associated with transportation of the'ETTP cylinders to
Paducah are evaluated in detail in the site-specific Paducah conversion facility EIS (DOE
2004a).

2.2.7 Option of Expanding Conversion Facility Operations

The conversion facility at Portsmnouth is currently being designed to process the DOE
DUF6 cylinder inventory at the site over 18 years by using three process lines. There are no
current plans to operate the conversion facility beyond this time period or to increase the
throughput of the facility by adding a fourth process line. However, a future decision to extend
conversion facility operations or increase throughput at the site could be made for several
reasons. Consequently, this EIS includes an evaluation of the environmental impacts associated
with expanding conversion facility operations at the site (either by increasing throughput or by
extending operations beyond 18 years) in order to provide future planning flexibility (imnpacts are
presented in Section 5.2.8). The possible reasons for -expanding operations in the future are
discussed below.

The DOE Office of Inspector General (OIG) issued a final audit report in March 2004
recommending that EM conduct' a cost benefit analysis to determine the optimum size of the
Portsmouth conversion facility and, on the basis of the results of that review, implement the most
cost-effective 'approach (DOE 2004c). The report states that by adding-an additional process line
to the Portsmouth facility, the time to process the Portsmouth 'and ETTP inventories of DUF6
could be shortened by 5 years at a substantial cost savings of 55 million dollars.

As stated in the DOE EM response to the OIG report (DOE 2004b), DOE'is not planning
to increase the number of process lines within the Portsmouth conversion facility in response to
the OIG recommendations. Instead, on the basis of experience with other projects, DOE believes
that higher throughput 'rates can be' achieved'by improving the efficiency of the planned
equipment (DOE 2004b): The' conversion contract provides significant incentives to the
conversion contractor to improve efficiency. For example, the current facility designs are based
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on an assumption that the conversion plant would have an 84% on-line availability (percent of
time system is on line and operational). However, Framatome's experience at the Richland plant
indicates that the on-line availability is expected to be at least 90%. Therefore, there is additional
capacity expected to be realized in the current design. Although there are no plans to increase the
throughput at the Portsmouth facility by adding'an additional process line, as recommended by
the OIG, the potential environmental impacts associated with increasing the plant throughput, by
both process improvements and the addition of a fourth process line, are discussed in
Section 5.2.8 of this EIS.

A future decision to extend operations or expand throughput might also result from the
fact that DOE could assume management responsibility for DUF6 in addition to the current
inventory. Two statutory provisions make this possible. First, Sections 161v. [42 USC 2201(v)]
and 1311 [42 USC 2297b-10] of the AEA of 1954 [P.L. 83-703], as amended, provide that DOE
may supply services in support of USEC. In the past, these provisions were used once to transfer
DUF6 cylinders from USEC to DOE for disposition in accordance with DOE orders, regulations,
and policies. Second, Section 3113(a) of the USEC Privatization Act, [42 USC 2297h- l1(a)]
requires DOE to accept LLW, including depleted uranium that has been determined to be LLW,
for disposal upon request and reimbursement of costs by USEC or any other person licensed by
the NRC to operate a uranium enrichment facility. This provision has not been invoked, and the
form in which depleted uranium would be transferred to DOE by a uranium enrichment facility
invoking this provision is not specified. However, DOE believes depleted uranium transferred
under this provision in the future would most likely be in the form of DUF6, thus adding to the
inventory of material needing conversion at the DUF6 conversion facilities and disposition.

Several possible sources of additional DUF6 generated from uranium enrichment activities
include the following:

1. USEC continues to operate the gaseous diffusion plant at the Paducah site,
generating approximately 1,000 cylinders per year of DUF6. In the past, DOE
signed MOAs with USEC transferring DUF6 cylinders to DOE (DOE and
USEC 1998a,b); the latest was signed in June 2002 for DUF6 generated from
2002 through 2005. Future MOAs are possible. Consequently, DOE may
assume responsibility for additional DUF6 cylinders at the Paducah site.

2. USEC is' currently in the process of developing and demonstrating an
advanced, enrichment technology based on gas centrifuges. A license for a
lead test facility to be operated at the Portsmouth site was issued by the NRC
in February 2004. In January 2004, USEC announced that its future
enrichment facility using the advanced technology would be sited at the
Portsmouth site' Consequently, additional DUF6 could be generated at this
site that ultimately could be transferred to DOE.

3. New commercial uranium enrichment facilities may be built and operated in
the United States by commercial companies other than USEC. Although there
are no agreements for DOE to accept DUF6 from such commercial sources, it
is possible in the future.
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If DOE took responsibility for additional DUF6 in the future, it is reasonable to assume
that the conversion facilities at Portsmouth and/or Paducah could be operated longer than
specified in the current plans in order to' convert this material'or that the throughput of the
facilities could be increased. The duration of extended 'operations or the size of a throughput'
increase would depend on the quantity of material transferred and the loca tion of the transfer.

In addition, because, under the current plans, the Portsmouth facility could conclude
operations approximately 7 years before the current Paducah inventory would be converted at the
Paducah site, it is possible that DUF6 cylinders could be transferred from Paducah to Portsmouth
to facilitate conversion of the entire inventory, particularly if DOE assumed responsibility for
additional DUF6 at Paducah.

The potential environmental impacts associated with extended plant operations, increased
facility throughput, and Paducab-to-Portsmouth cylinder shipments are discussed in
Section 5.2.8.

2.3 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

2.3.1 Utilization of Commercial Conversion Capacity 3 -

During the scoping process for the PEIS, it was suggested that DOE consider using
existing UF6 conversion capacity at commercial nuclear fuel fabrication facilities that convert
natural or enriched UF6 to U0 2 in lieu of constructing new-conversion capacity for DUF6
Accordingly, in May 2001, DOE investigated the capabilities of existing commercial nuclear fuel
fabrication facilities in the United States to determine whether this suggested'approach would be
a reasonable alternative. Publicly available information was reviewed, rand an'infornmal telephone
survey of U.S. commercial fuel cycle facilities'-was conducted. The investigation report
concluded that if 100% of the UF6 conversion capacity of domestic commercial nucleatr fuel
fabrication facilities operating in May 2001 could be devoted*to converting'DOE's DUF6
inventory, approximately 5,500 t (6,100 tons) of DUF6 could be converted per'year. On' the basis
of this conclusion, the investigation report estimated that it would take more than 125 years to
convert DOE's DUF6 inventory by using only existing conversion' capacity. Furthermore, during
the informal telephone survey, U.S. commercial fuel fabrication facilities were willing to
confirm a capacity of only about 300 t (331 tons) of.UF6 per year as being'possibly available to
DOE. The investigation report indicated that there seems to be a general lack'of interest on the
part of the facility owners in committing existing operating or mothballed capacity to conversion'
of the DOE DUF6 inventory (Ranek and Monette 2001). ' '

Even though. UF6 conversion capacity at commercial nuclear'fuel fabrication facilities
might become available in the future, the small capacity identified in 2001 as'being possibly
available to DOE, coupled with the low interest level expressed at that time by facility owners,
indicates that the feasibility of this suggested alternative is low. Therefore, this EIS does not
analyze in detail the alternative of using existing capacity at commercial nuclear fuel fabrication
facilities.
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2.3.2 Other Sites

Trhe consideration of alternative sites was limited to alternative locations within the
Portsmouth site in response to Congressional direction. As discussed in detail in Section 1.1,
Congress has acted twice regarding the construction and operation of DUF6 conversion plants at
Portsmouth and Paducah.

First, in July 1998, P.L. 105-204 directed DOE to make a plan consistent with NEPA for
the construction and operation of conversion facilities at. Portsmouth and Paducah. Consequently,
DOE prepared a plan (DOE 1999b) and published an. NOI in the Federal Register on
September 18, 2001 (68 FR 48123) that identified the range of alternatives to be considered in a
conversion facility EIS, including the alternative of constructing only one conversion plant.

Second, while the preparation of the conversion facility EIS was underway, Congress
acted again regarding DUF6 management by passing P.L. 107-206 in August 2002. The pertinent
part of P.L. 107-206 directed DOE to award a contract for construction and operation of
conversion facilities at the Portsmouth and Paducah sites and to commence construction no later
than July 31, 2004., Subsequently, DOE reevaluated the appropriate approach of the NEPA
review and decided to prepare two separate site-specific ElSs. This change was announced in the
Federal Register on April 28, 2003 (68 FR 22368). Consistent with the direction of
P.L. 107-206, the alternatives for placing the conversion facilities were limited in each site-
specific EIS to locations within the Portsmouth and Paducah sites, respectively.

2.3.3 Other Conversion Technologies

This EIS provides a detailed analysis of impacts associated with the proposed UDS
conversion of DUF6 to depleted U3O8. As discussed in Section 1.6.2.2, the conversion project
RFP did not specify the conversion product technology or form. Three proposals submitted in
response to the RFP were deemed to be in the competitive range; two of these proposals involved
conversion of DUF6 to U3O0 and, the third involved conversion to depleted UF4. Potential
environmental impacts associated with these proposals were considered during the procurement
process, including the preparation of an environmental critique and environmental synopsis,
which were prepared in accordance with the requirements of 10 CFR 1021.216.

The environmental synopsis is presented in Appendix D. The environmental synopsis
concluded that, on the basis of the assessment of potential environmental impacts presented in
the critique, no proposal was clearly environmentally preferable. Although differences in a
number of impact areas were identified, none of the differences were considered to result in one,
proposal being preferable over the others. In addition, the potential environmental impacts
associated with the proposals were found to be similar to, and generally less than, those
presented in the DUF6 PEIS (DOE 1999a) for representative conversion technologies.
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2.3.4 Long-Term Storage and Disposal Alternatives

This EIS considers the site-specific impacts from conversion operations at the
Portsmouth site, impacts from the transportation of depleted uranium conversion products to
NTS and Envirocare for disposal, and impacts from the potential sale of HF and CaF2 produced
from conversion. Environmental impacts are not explicitly evaluated for the long-term storage of
conversion products or for disposal..

At this time, there are no specific proposals for the long-term storage of conversion
products that would warrant more detailed analysis. Long-term storage alternatives were
analyzed in the PEIS, including storage as DUF6 'and storage as an oxide (either 'U308 or UO2 ).
For long-term storage of DUF6, the options considered were storage in outdoor yards, buildings,
and an underground mine. For long-term storage as an oxide, storage in buildings, underground
vaults, and an underground mine were considered. The potential environmental impacts from
long-term storage wvere evaluated for representative and generic sites. Preconceptual designs
presented in the Engineering Analysis Report (Dubrin et al. 1997) were used as the basis for the
analysis, and the evaluation of environmental impacts considered a 40-year period.

This EIS evaluates the impacts from packaging, handling, and transporting conversion
products from the conversion facilities to a LLW disposal facility. The disposal facility would be
(I) selected in a manner consistent with DOE policies and orders and (2) authorized or licensed
to receive the conversion' products by either DOE (in conformance with DOE orders),-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 NRC regulations). Assessment of
the impacts and risks from on-site handling and disposal at the LLW disposal facility is deferred
to the disposal site's site-specific NEPA or: licensing documents.: However, this EIS covers the
impacts from transporting the DUF6 conversion products to both -Envirocare and NTS.

2.3.5 Other Transportation Modes

Transportation by air and: barge ,were considered but not analyzed in detail.
Transportation by air was 'deemed to not be reasonable 'for the types and quantities of materials
thiat would be transported to and from the conversion site. Any transportation by' air would
involve only;small quantities of specialty materials.*or items generally carried through mail
delivery services. - I ,

Transportation by barge was also considered,- but although it could be used ,to ship
cylinders among the three current storage sites, it was not evaluated in detail. As explained more
fully in Section 4.1 of the Engineering Analysis Report (Dubrin et al. 1997), ETTP is the only
site with a nearby barge facility. Portsmouth would either have to build new facilities or use
existing facilities that are located 20 to 3b mi (32 to 48,kin) from the Portsmouth site.-Use of
existing facilities would require on-land transport by truck or rail over the 20- to 30-mi (32- to
48-km) distance, and the cylinders would have to go through one extra unloading/loading step at
the end of the barge transport. Currently, there are no initiatives to build .new barge facilities



,1lternatives 2-28 Portsmouth DUF6 Conversion Final EIS

closer to the Portsmouth site. If barge shipment was proposed in the future and considered to be a
reasonable option, additional NEPA review would be conducted.

2.3.6 One Conversion Plant Alternative

In the NOI published in the Federal Register on September~'18, 2001, construction and
operation of one conversion plant was identified as a preliminary alternative that would be
considered in the conversion EIS. However, with the passage of P.L. 107-206, which mandates
the award of a contract for the construction and operation of conversion facilities at both
Paducah and Portsmouth, the one conversion plant alternative was considered but not analyzed in
this EIS.

2.4 COMNPARISON OF ALTERNATIVES

2.4.1 General

This EIS includes analyses of a no action alternative and the proposed action of building
and operating a conversion facility at three alternative locations within the Portsmouth site.
Listed below is a general comparison of the activities required for each alternative and the types
of environmental impacts that could be expected from each. `A detailed comparison of the
estimated environmental impacts associated with the alternatives is provided in Section 2.4.2.

The no action alternative would consist of the continued surveillance and
maintenance of the DUF 6 inventories at the Portsmouth and ETTP sites. No
conversion facility would be constructed or operated. Only minor yard
reconstruction would be required, and no cylinders would be shipped off site.
Cylinder breaches could occur as a result of damage during handling or
external corrosion.

Potential environmental impacts associated with the no action alternative
would be primarily limited to (I) the exposure of involved workers to external'
radiation in the cylinder yards during surveillance and maintenance activities,
(2) impacts associated with the possible release of depleted uranium and HF
from breached cylinders and their dispersal in the environment (before the
breaches were identified and repaired), and (3) potential accidents that could
damage cylinders and result in a release of DUF6.

The proposed action would involve the construction and operation of a
conversion facility at Portsmouth. Three alternative locations are considered.
It would take the conversion facility approximately 18 years to' convert the
entire DUF6 inventory to U308 at a rate of approximately 1,000 cylinders
(13,500 t [15,000 tons]) per year. This includes conversion of about
4,800 DUF6 cylinders to be transported from the ETTP site. Shipping of about
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1,100 non-DUF 6 cylinders from ETTP to Portsmouth is also included;
however, conversion of the contents'of these cylinders is not included under
the proposed action. Finally, aqueous HF could also be produced for sale
during the conversion process, or the HIF could be neutralized to CaF2 for sale
or disposal.

The proposed action also evaluates construction of a' new 'cylinder storage'
yard at Portsmouth for the ETTP cylinders, if required. Two alternate areas for'
the storage yard are considered (see Figure 2.2-4).

The option of shipping approximately- 5,900 cylinders (approximately,
4,800 DUF6 cylinders for conversion and about 1,100 non-DUF6 cylinders)
from ETTP. to Paducah rather than to'Portsmouth is'also evaluated. This
option would reduce the period -of operation of the Portsrmouth'conversion
facility from 18 to 14 years.

After conversion, the conversion products (U308, aqueous IhF or CaF 2, and
emptied cylinders, if not used as disposal containers for U3 08 ) would'be
shipped by truck 'or rail 'to a' user' or disposal faciliiy '(either' NTS or
Envirocare). , "

Potential environmental impacts associated with the proposed action
alternatives would include (1) impacts to local air, water, soil, ecological, and
cultural resources during storage yard and facility construction; (2) impacts to
workers from conversion facility'construction 'and operations; (3) impacts
from small amounts of depleted uranium and other hazardous compounds
released to .the environment through normal'conversion plant air effluents;
(4) impacts from the shipment of cylinders, co;nversion products, and waste
products; and (5) impacts from potential accidents involving the release of
radioactive material or hazardous chemicals. n

2.4.2 Summary and Comparison of Potential Environmental Impacts

This EIS includes analyses ofpotential impacts at the Portsmouth and ETT sites under|
the no action alternative and potential impacts at Portsmouth under the' proposed 'action
alternatives. Under the no action alternative, potential impacts associated with the continued
storage of DUF6 cylinders in yards are evaluated through 2039; in addition, the long-term
impacts that could result from. releases :of DUF6 and HF from future cylinder b'reaches'are
evaluated. For the proposed action, potential impacts are evaluated at three alternative locations
for the following: : ; - ' :' .-

* The conversion facility construction period of approximately 2'years;

* Construction of a new cylinder storage yard over a period of about 3 months,
if necessary; . -
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* The operational period required to convert the entire DUF6 inventory, which
would equal 18 years (14 years if the ETTP inventory was shipped tofaducah
instead); and

* A facility D&D period of 3 years.

Under each alternative, potential consequences. are evaluated in many areas: human
health and safety (during normal operations, accidents, and transportation), air quality, noise,
water, soil, socioeconomics, ecology, waste management, resource requirements, land use,
cultural resources, and environmental justice. (Methodologies are discussed in Chapter 4 and
Appendix F.) The assessment considers impacts that could result from the construction of
necessary facilities, normal operations of facilities, accidents, preparation of cylinders for
shipment, transportation of materials, and the D&D of facilities after conversion is complete. In
addition, the production and sale of aqueous HIF is evaluated, as is the possibility of neutralizing
HIF to CaF2 for sale or disposal.

The potential environmental impacts at Portsmouth under the proposed action alternatives
and at Portsmouth and ETTP under the no action alternative are presented in Table 2.4-1 (placed
at the end of this chapter). To supplement the information in Table 2.4-1, each area of impact
evaluated in the EIS is discussed below. Major similarities and differences among the
alternatives are highlighted. This section provides a summary comparison; additional details and
discussion are provided in Chapter 5 for each alternative and area of impact.

2.4.2.1 hluman Health and Safety-Construction and Normal Facility Operations

Under the no action alternative and the action alternatives, it is estimated that potential
exposures of workers and members of the public to radiation and chemicals would be well within
applicable public health standards and regulations during normal facility operations (including
10 CFR 835,40 CFR 61 Subpart H, and DOE Order 5400.5). The estimated doses and risks from
radiation and/or chemical exposures of the general public and noninvolved workers would be
very low, with zero latent cancer fatalities (LCFs) expected among these groups over the time
periods considered, and with no adverse health impacts from chemical exposures expected.
(Dose and risk estimates are shown in Table 2.4-1.) In general, the location of a conversion
facility within the Portsmouth site would not significantly affect potential impacts to workers or
the public during normal facility operations (i.e., no significant differences in impacts were
identified at alternative Locations A, B, or C).

Involved workers (persons directly involved in the handling of radioactive or hazardous
materials) could be exposed to low-level radiation emitted by uranium during the normal course
of their work activities, and this exposure could result in a slight increase in the risk for
radiation-induced LCFs to individual involved workers. (The possible presence of TRU and Tc
contamination in the cylinder inventory would not contribute to exposures during normal
operations.) The annual number of workers exposed could range from about 33 (under the
no action alternative for Portsmouth and ETTP combined) to 163 under the action alternatives.
Under all alternatives, it is estimated that radiation exposure of involved workers would be
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unlikely to result in additional LCFs among the entire involved worker populations (risks from
radiation exposure range from a 1-in-10 chance ofofie additional LCF among the entire
conversion facility involved worker population over the life of the project to a l-in-5 chance of
one additional LCF among the involved cylinder, maintenance workers at Portsmouth under the
no action alternative).

Possible radiologicail, exposures from using groundwater potentially contaminated as-*a
result of releases from breached cylinders or facility'releases were also evaluated. In general,
these exposures would be within applicable public health standards and regulations. However,
the uraniium concentration in groundwater could exceed 20 Wg/L (the drinking water guideline
used for comparison in this EIS) at some time in the future'under, the.iio action alternative if
cylinderbcorrosion was not controlled. This scenario is highly unlikely because ongoing cylinder
inspections and maintenance would prevent significant releases fro m occurring.

2.4.2.2 Human Health and Safety-Facility Accidents

2.4.2.2.1 Physical Hazards. Under all alternatives, workers could be injured or killed as
a result of on-the-job accidents unrelated to radiation' or chemical exposure..On the basis of
accident statistics for similar industries, it is estimated that under the no action alternative,
zero fatalities and about 70 injuries might occur through 2039 at the Portsmouth and ETTP sites
(about I injury per year at Portsmouth, 'and about 0.7 injury per year at ETTP). Under the action
alternatives, the risk of physical hazards would not depend on the location of the conversion
facility. No'fatalities are predicted, but about 11 injuries during conversion facility construction
and up to 142 injuries during operations could occur at the conversion facility (about 6 injuries
per year during construction aiid about 8 injuries per year during operations). In addition;
I injury'would be expected from construction of.a wnew cylinder yard for ETTP cylinders.
Accidental injuries and deaths are not unusual .in industries that use heavy equipment to
manipulate weighty objects and bulk materials.

2.4.2.2.2 Facility Accidents Involving, Radiation or Chemical. Releases. Under all
alternatives, it is possible that accidents could release radiation or chemicals to the environment,
potentially affecting both the workers and members of the public. Of all the accidents
considered, those involving DUF6 cylinders and those involving chemicals at the conversion
facility would have the largest potential effects.,

The. DUF6 Management, Plan (DOE 1996e) outlines required cylinder maintenance
activities and procedures to be undertaken in the, event. of a cylinder breach and/or release of
DUF6 from one or more cylinders. Undenall alternatives, there is a low probability that accidents
involving DUF6 cylinders could occur at the current storage locations. If an-accident occurred,
DUF6 could be released toethe environment.The DUF6 would combine with moisture in the air,
forming gaseous HF and U0 2F2, a soluble solid.in the form of small particles. The depleted
uranium 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
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severity of the accident and the number of cylinders involved. The probability of cylinder
accidents would decrease' under the action alternatives as the DUF6 was converted and the
number of cylinders in storage decreased as a result.

For releases involving DUF6 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 tile 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 fIF
from accidental releases'- could' result 'in a range of health effects, from ee' and respiratory
irritation to death, depending on the exposure level. Large anhydrous NH 3 releases could 'also.
cause severe respiratory irritation and, death. (NH3 is used to generate hydrogen, which is
required for the conversion process.)

Chemical and radiological exposures to involved workers (those within 100 m [329 fit] of
the release) under accident conditions would depend on how rapidly the accident developed, the
exact location and response of the workers, the 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 to involved workers under accident
condition's would likely be dominated by physical forces from the accident itself; ihus
quantitative dose/effect estimates would not be meaningful. For these reasons, the impacts to
involved workers during accidents are 'not quantified in this EIS. However, it is recognized that
injuries and fatalities among involved workers would be possible if an accident did occur.

Under the no action alternative, for accidents involving cylinders that might happen at
least once in 100 years (i.e., likelyaccidents [see'Section 5.1.2.1.2]), it is estimated that the
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. However, up to 70 noninvolved workers might experience potential'adverse effects
from exposure to IIF 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 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.

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 I million years of operations. Based on the expected frequency,
through 2039, the probability of this type of accident''was estimated to be about I chance in
2,500. 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 cylinders in a fire. If this type of
accident occurred at the Portsmouth site, it is estimated that up to 680 members of the general
public and up to 1,000 noninvolved workers might experience adverse chemical effects from HF
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and uranium exposure r(mild and temporary effects, such'as respiratory irritation or temporary
decrease iii kidney function).' '

The postulated cylinder accident that would result in the largest number of persons with
irreversible adverse health effects is a corroded cylinder spill under wet conditions, with an
estimated frequency of between once in 10,000 years and once in I million years of operations.
If this accident occurred, it is estimated that I member of the general public and up to
140 noninvolved 'workers 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 I fatality among noninvolved .workers from chemical effects. Radiation exposures.
would be unlikely to result in additional LCFs among noninvolved workers (I chance in 100)'or
the general public (I chance in 30).

In addition to the cylinder accidents discussed above is a certain class of accidents that
the DOE investigated; however, because of security concerns, information about such accidents
is not available for public'review but is presented in a classified appendix to the EIS. All
classified information wvill be presented to state and local officials, as appropriate. - '

The number of persons 'actually.experiencing adverse or irreversible adverse' effects from
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 is because no animal or human deaths have been known to 'occur as a
result of acute exposures (i.e., I hour or less) at concentrations of less than 50 ppm; generally, if
death'does not occur quickly after HF exposure, recovery is complete..

'Similarly, 'the guideline intake level 'of 30 mg used to estimate the potential for
irreversible adverse effects from the intake of uranium in this EIS 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 UF6 have occurredi that have caused'.
diagnosable' irreversible 'adverse effects' among workers. In previous' accidental -exposure

-incidents involving 'liquid UF6 in gaseous diffusionhiplants, some worker, fatalities occurred
immediately after the accident as a result of inhalation of HF, generated from the UF6. 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. ' '

Under the action alternatives, low' probability accidents involving' chemicals at 'the
conversion facility could have large'p tential consequences for noninvolved'workers and
members of the public. At a conversion site, accidents involving chemical releases, such as NH3
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and HF, could occur. Ni13 is used to generate hydrogen for conversion, and HF can be produced
as a co-product of converting DUF6. Although the UDS proposal uses NH 3 to produce hydrogen,
hydrogen can also be produced by using natural gas. In that case, the accident impacts would be
much less than those discussed in this section for NH3 accidents. (Details about potential NH3
and other accidents 'are in Section 5.2.3.2 [conversion facility] and Section 5.2.5
[transportation].)

The'conversion accident estimated to have the largest potential consequences is an
accident involving the rupture of tanks containing either 70% [IF or anhydrous NH3. Such an
accident could be caused by'a large earthquake and is expected to occur with a frequency of less
than once in I million years of operations. The probability of this type,of accident occurring
during the operation of a conversion facility is a function of the period of operation; over
18 years of operations, the accident probability would be less than I chance in 56,000.

If an aqueous HF or anhydrous NH 3 tank ruptured at the conversion facility, a maximum
of up to about 2,300 members of the general public might experience adverse effecis (mild and
temporary effects, such as respiratory irritation or temporary decrease in' kidriey function) as a
result of chemical exposure. A maximum of about 210 people might'experience irreversible
adverse effects (such as lung damage or kidney damage), with the potential for about 4 fatalities.
With regard to noninvolved workers, up to about 1,400 workers might experience adverse effects
(mild and temporary) as a result of chemical exposures. A maximum of about 1,400 noninvolved
workers might experience irreversible adverse effects, with the potential for about 30 fatalities.

The location of the conversion facility within the Portsmouth site would affect the
number of noninvolved workers and members of the general public who might experience
adverse or irreversible adverse effects from an HF or anhydrous NH 3 tank rupture accident.
However, the differences among the locations within each site' would generally be small and
within the uncertainties associated with the exact accident sequence and weather conditions it
the time of the accident. An exception would be that the number of noninvolved workers
impacted would be higher for Location B for both potential adverse and irreversible adverse
effects.

Although such high-consequence accidents at a conversion facility are possible, they are
expected to be extremely' rare. The risk (defined as -consecuence'x probability) for these
accidents would be less than I fatality and less than I irreversible adverse'health effect for
noninvolved workers and members of the public combined. NH13 and H-F are commonly used for
industrial applications in the United States, and there are well-establislhed accident prevention
and mitigative measures for HF and NH 3 storage tanks. These include storage tank siting
principles, design recommendations, spill detection measures, and containment measures. These
measures would be implemented, as appropriate.

Under the action alternatives, the highest consequence radiological accident is estimated
to be an earthquake damaging the depleted U308 product storage building. If this accident
occurred, it is estimated that about 135 lb (61 kg) of depleted U308 would be released to the
atmosphere outside of the building. The maximum collective dose received by the general public
and the noninvolved workers would be about 30 person-rem and 530 person-rem, respectively.
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There would be about a l-in-50 chance of an LCF among the public' and a l-in-5 chance of an
LCF among the noninvolved workers. Because the 'accident has a probability of occurrence that
is about I chance in 6,000, the risk-posed'by the accident 'would be 'essen'tially zero LCFs among
both the public and the workers. .

2.4.2.3 Human health and Safety-Transportation

Under the no 'action alternative," only*' sm'all amounts of the LLW -and low-level
radioactive mixed waste (LLMW) that would be generated during routine cylinder maintenance
activities would require transportation (about one shipment per year). Only negligible impacts
are expected from such shipments. No DUF6 or non-DUF6 cylindes would be transported
between sites.

Under the action alternatives, the total number of shipments would include the following:

1. If U30g was disposed of in emptied cylinders, there would be approximately
4,200 railcar shipments of depleted U308 from the conversion facility to.
Envirocare'(proposed) or NTS (option)', or up to 21,000 truck shipments
(alternative) to either Envirocare or NTS. The'numbers of shipments would
be about 8,800 . for truck and 2,200 for railcar if bulk bags were used as
disposal containers.

2. About 8,200 truck or 1,640 railcar shipments of aqueous (70% and 49%) HF
could occur; alternatively, the aqueous HF could be neutralized to CaF2,
requiring a total of about 13,600 truck or 3,400 railcar shipments. Currently,
the destination for these shipments is not known.

3. About 700 truck''or 350 railcar shipments of anhydrous NH3 from a supplier
to the' site. Currently, the origin of these'shipmenits is not known.

4. Emptied heel cylinders to Envirocare or NTS, if bulk bags were used to
dispose of the depleted U3O8.

5. Approximately 5,400 truck or 1,400 railcar shipments of cylinders from
ETTP to Portsmouth.

During normal transportation' operations,'radioactive material and chemicals would be
contained within their transport packages. Health 'impacts to crew members (i~e., workers) and
members of the general public along the 'routes could occur if they were 'exposed to low-level
external radiation in the vicinity of uranium material shipments. In addition, exposure to vehicle
emissions (engine exhaust and fugitive dust) could potentially cause latent fatalities from
inhalation.

The risk estimates.for emissions 'are based on epidemiological data that associate
mortality rates with particulate concentrations in ambient air. (Increased latent mortality rates
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resulting from cardiovascular and pulmonary diseases have been linked to incremental increases
in particulate concentrations.) Thus, the increase in ambient air particulate concentrations caused
by a transport vehicle, with its, associated fugitive dust and diesel exhaust emissions, is related to
such premature latent fatalities in the form of risk factors. Because of the conservatism of the
assumptions made to reconcile results among independent epidemiological studies and
associated uncertainties, the latent fatality risks estimated for normal vehicle emissions should be
considered to be an upper bound (Biwer and. Butler 1999).2 For the transport of conversion
products and co-products (depleted U308, aqueous 1-IF, and emptied' cylinders, if not used as
disposal containers), it is conservatively estimated that a total of aboutl 0 fatalities from vehicle
emissions could occur if shipments were only by truck and if aqueous HF product was sold and
transported 620 mi (1,000 kin) from the site (about 20 fatalities are estimated if HF was
neutralized to CaF2 and transported 620 mi [1,000 km] from the'site). The number of fatalities
occurring from exhaust emissions if shipment was only by rail would be less than I if the HF
was sold and about' I if the 1IF was neutralized to CaF2 .

Exposure to external radiation during normal transportation operations is estimated to
cause less than I LCF under both truck and rail options. Members of the general public living
along tnrck and rail transportation routes would receive extremely small doses of radiation from
shipments, less than 0.1 mrem over the duration of the program. This would be true even if a
single person was exposed to every shipment of radioactive material during the program.

Traffic accidents could occur during the transportation of radioactive materials and
chemicals. These accidents could potentially affect the health of workers (i.e., crew members)
and members of the general public, either from the accident itself or from accidental releases of
radioactive materials or chemicals.

The total number of traffic fatalities (unrelated to the type of cargo) was estimated on the
basis of national traffic statistics on shipments by both truck and rail. If the aqueous HF was
sold, about I traffic facility would be estimated under both transportation modes. If HIF was
neutralized to CaF2 , about 2 fatalities would be estimated for the truck option and I fatality for
the rail option.

Severe transportation accidents could also result in a release of radioactive material or
chemicals from a shipment. The consequences of such a release would depend on the material
released, location of the accident, and atmospheric conditions at the time. Potential consequences
would be greatest in urban areas because more people could be exposed. Accidents that occurred
when the atmospheric conditions were very stable (typical of nighttime) would have higher
potential consequences. than accidents that occurred when the conditions were unstable
(i.e., turbulent, typical of daytime) because the stability would determine how quickly the
released material dispersed and diluted to lower concentrations as it moved downwind.

2 For perspective, in a recently published EIS for a geologic repository at Yucca Mountain, Nevada (DOE 2002h),
the same risk factors were used for vehicle emissions; however, they were adjusted to reduce the amount of
conservatism in the estimated health impacts. As reported in the Yucca Mountain EIS, the adjustments resulted
in a reduction in the emission risks by a factor of about 30.
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A detailed discussion.of the accident scenarios modeled for the actionalternatives is
provided in Section 5.2.5.3. For the, action alternatives, the highest potential accident
consequences during transportation activities would be.caused,by a rail accident involving
anhydrous NI13: Although anhydrous NH3 is 'a hazardous gas, it has many industrial applications
and is commonly safely transported by industry as a pressurized liquid in trucks and rail tank
cars. -

The'probability of 'a severe'anrhydrous NH3 , railcar accident loccurring in a highly
populated urban area under 'stable'atmospheric conditions is extremely rare.'The probability of
such an accident occurring if all the anhydrous NH3 needed was transported 620 mi (1,000 kni)
is estimated to be less than I chance in 400,000.'Nonetheless, if such an accident (i.e., release of
anhydrous NH3 from a railcar in' a densely populated urban area under stable atmospheric
conditions) occurred, up 'to 5,000 personrs might experience irreversible adverse effects (such as
lung damage), with the potential for about 100 fatalities.' If the same type of NH3 rail accident
occurred in a typical rural 'area, which would'have a smaller population density than an urban
area, potential impacts would be considerably less. It is estimated that in a rural area,
approximately 20 persons might experience irreversible adverse effects, with no expected
fatalities. The atmospheric conditions at the time of an accident would also'sign'ificantly'affect
the consequences of a severe Ni-l3 accident. The consequences of an NH3 accident would be less
severe under unstable'conditions, the most likely conditions in the daytime. Unstable conditions
would result 'in more 'rapid dispersion of the airborne NI-13 plume and lower downwind
concentrations. Under'unstable' conditions in an urban area, approximately 400. persons could
experience irreversible adverse effects, with the potential for about 8 fatalities. If the accident
occurred inma rural area under unstable conditions, I 'person would be expected to experience an
irreversible adverse effect, with zero fatalities. expected. When the probability 'of 'an NH3
accident occurring is taken into'account, it is'expected that no irreversible adverse effects and no
fatalities would occur over the shipment peri6d.

For perspective, anhydrous NH3 is commercia yin the United Statesruiey shipped comrillyin h ntdSae
for industrial and agricultural applicatio'ns. On the basis of information provided in the DOT
Hazardous Material Incident System (HMIS) Database (DOT ,2003b) for 1990 through 2002,
2 fatalities and 19 'major injuries to the public' orto transportation or emergencyjresponse
personnel have occurred as a result of anhydrous NH3 releases during nationwide commercial
truck'and rail operations. These fatalities and irijuries occurred during' transportation or loading
and unloading operations. Over that'period,itruck and rail.NH 3 spills resulted in more than 1,000
and 6,000 evacuations, respectively. Five very large spills, more, than 10,000 gal (38,000 L),
have occurred; however, these spills 'were all en route derailments' from large rail tank cars. The
two largest spills, both around 20,000 gal (76,000 Lj, occurred in rural or lightly populated areas
and resulted 'in' I major' injury. Over ,the past 30 years, the safety record for transporting
anhydrous NH 3 has significantly improved. Safety measures contributing to this iniiproved safety
record include the installation 'of protective 'devices on railcars, fewer derailments, closer
manufacturer supervision of container inspections,' and participation of shippers in the Chemical
Transportation Emergency Center. . ,

After anhydrous NHl3, the types of accidents that are estimated to result in the second'
highest consequences are those'involving shipmenit of 70% aqueous HF produced during the
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conversion process. The estimated numbers of irreversible adverse effects for 70% [IF rail
accidents are aboutrone-third of those from the anhydrous NI- 3 accidents. However, the number
of estimated fatalities is about one-sixth of those from NH3 accidents, because the percent of
fatalities among the individuals experiencing irreversible adverse effects is 1% as opposed to 2%
for NH3 exposures (Policastro et al. 1997). For perspective, since 1971, the period covered by
DOT records, no fatal or serious injuries to the public or to transportation or emergency response
personnel have occurred as a result of anhydrous [IF releases during transportation. (Most of
the -F transported in the United States is anhydrous hIF, which is more hazardous than aqueous
HF.) Over that period, 11 releases from railcars were reported to have no evacuations or injuries
associated with them'. The only major release (estimated at 6,400 lb [29,000 kg] of HF) occurred
in 1985 and resulted in approximately, 100 minor injuries. Another minor HF release during
transportation occurred in 1990. The safety record for transporting HF has improved in the past.
10 years for the same reasons as those discussed above for NH13. Transportation accidents
involving the shipment of DUF6 c'ylinders were also evaluated, with the estimated consequences
being less than those discussed above for NH 3 and HF (see Section 5.2.5.3).

2.4.2.4. Air Quality and Noise

Under the no action alternative, air quality, from construction and operations would be
within national and state'ambient air quality standards. If continued cylinder maintenance and
painting are effective in controlling corrosion, as expected, concentrations of HF would be kept,
within air quality' standards at the Portsmouth and ETTP sites. If cylinder corrosion is not
controlled, the maximum 24-hour HF concentration at the ETTP site boundary could be about
equal to the Tennessee primary'standard of 2.9 pg/m3 around the year 2020'(standards would not
be exceeded at Portsmouth). However, because of the on-going cylinder maintenance program, it
is not expected that this high breach rate would occur at the ETTP site.

Under the action alternatives, it was found that air quality impacts during construction
would be similar for all 'three' alternative locations. The total (modeled plus the measured
background value representative of the site) concentrations due to emissions of most criteria
pollutants - such as sulfur dioxide (SO2), nitrogen oxides (NOx), and carbon monoxide (CO)-
would be well within applicable air quality standards. As is often the case for construction, the
primary concern w6uld be particulate matter (PM) released from near-ground-level sources.
Total concentrations of PM 1o and PM2.5 (PM with a mean aerodynamic diameter of 10 Prm or
less and 2.5 gm or less,'respectively) at the construction site boundaries would be close to or.
above the standards because of the high background concentrations and the proximity of the new
cylinder yard and the proposed conversion facility to potentially publicly accessible areas. The
background data used are the maximum values from the last 5 years of monitoring at the nearest.
monitoring location (operated by the OEPA) to the site, located about 20 mi (32 km) away in the
town of Portsmouth. On the basis of these values, exceedance of the annual PM 2.5 standard
would be unavoidable, because the background concentration already exceeds the standard
(background is 24.1 pghii3, in comparison with the standard of 15 pg/im3 ). Accordingly,
construction activities should be conducted so as to minimize further impacts on ambient air
quality. To mitigate impacts, water could be sprayed on disturbed areas more often, and dust
suppressant or pavement could be applied to roads with frequent traffic.
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During operations, it is estimated that total concentrations for all criteria pollutants except
PM2.5 would be well within standards. TThe background level 'of PM 2.5 in the area of the
Portsmouth site approaches or already exceeds the standard.'Again, impacts during operations
were found to be similar for all three alternative locations.

Noise impacts are expected to be tiegligible under the no action'alternative. Under the
action alterriatives, estimated noise levels at the nearest residence (lociated 0.9 km [0.6 mi] from
the alternative location) would be below the UJS;-Environmental Priotection Agency'(EPA)
guideline of 55 dB(A)3 as day-night average sound level (DNL)4 for residential zones during
construction and operations.

2.4.2.5 Water and Soil '

Under the no action alternative, uranium concentrations 'in surface water, groundwater,
and soil would remain below guidelines throughout the project duration. However, if cylinder
maintenance and painting were not effective in reducing cylinder corrosion rates, the uranium
concentration in groundwater could be greater than the guideline at both the Portsmouth and
ETTP sites at some time in the future (no earlier than about 2100). If continued cylinder mainte-
nance and painting were effective in controlling corrosion, as expected, groundwater uranium
concentrations would remain less than the guideline.

During construction of the' conversion facility, construction material spills could
contaminate surface water, groundwater, or:soil.' However,' by implementing storm water
management, sediment and erosion controls (e.g.;' temporary and permanent seeding; mulching
and matting; sediment barriers,'traps, and basins; silt fences; runoff and earth diversion dikes),''
and good construction practices (e.g., covering chemicals with tarps to prevent interaction with'
rain, promptly cleaning up any spills), concentrations in soil and' wastewater (and therefore"
surface water and groundwater) could be kept well within applicable standards or guidelines.

During operations, no appreciable impacts on surface water,'groundwater, or soils would
result from the conversion facility because no contaminated liquideffluenits are anticipated, and
because' airborne emission would be at very low levels (e.g., <0.25 g/fr 'of uranium). Impacts
would be similar for all three alternative l6cations.'- :

2.4.2.6 Socioeconomics ' -

The socioeconomic analysis evaluates the effects'of construction and operation of a new
cylinder yard and conversion facility on population. employment,"income, regional growth,

3 dB(A) is a unit of weighted sound-pressure level,- measured by the use of the metering characteristics and the
A-weighting specified in the American National Standard Specificationfor Sou'nd Level Meters, ANSI S 1.4-1983,
and in Amendment SI.4A-1985 (Acoustical Socieiy ofAmerica'1983,'1985). *

4 DNL is the 24-hour average sound level, expressed in dB(A), with a 0-dB penalty artificially added to the
nighttime (10 p.m.-7 a.m.) sound level to account for noise-sensitive activities (e.g., sleep) during these hours.
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housing, and community resources in the region of influence (ROI) around the site. In general,
socioeconomic impacts tend to be positive, creating jobs and income, with only minor impacts
on housing, public finances, and employment in local public services.

The no action alternative would result in a small socioeconomic impact at both the
Portsmouth and ETTP sites combined, creating a total of 130 jobs during operations (direct and
indirect jobs) and generating a total of $5.3 million in personal income per operational year. No
significant impacts on regional growth and housing, local finances, and public service
employment in the ROI are expected.

Under the action alternatives, jobs and income would be generated during both
construction and operation. Construction of the conversion facility would create 280 jobs and
generate $9 million in personal income in the peak construction year (construction occurs over a
2-year period). Operation of the conversion facility would create 320 jobs and generate
$13 million in income each year. Only minor impacts on regional growth and housing, local
finances, and public service employment in the ROI are expected. The socioeconomic impacts
would not depend on the location of the conversion facility; therefore, the impacts would be the
same for alternative Locations A, B, and C.

2.4.2.7 Ecology

Under the no action alternative,, continued cylinder maintenance and surveillance
activities would have negligible impacts on ecological resources (i.e., vegetation, wildlife,
wetlands, and threatened and endangered species). No yard reconstruction is planned for either
the Portsmouth or ETTP sites. It is estimated that potential concentrations of contaminants in the
environment from future cylinder breaches would be below levels harmful to biota. However,
there is a potential for impacts 'to aquatic biota from cylinder yard runoff during painting
activities.

Under the action alternatives, the total area disturbed during conversion facility
construction would be 65 acres (26 ha). Vegetation communities would be impacted in this area
from a loss of habitat. However, for all three alternative locations, impacts could be minimized,
depending on exactly where the facility was placed within each location. These habitat losses
would constitute less than 1% of available land at the site. It was found that concentrations of
contaminants in the environment during operations would be below harmful levels. Impacts to
vegetation and wildlife would be negligible at all three locations.

Wetlands at or near Locations A, B, and C could be adversely affected at the Portsmouth
site. Impacts to wetlands could be minimized depending on where exactly the facility was placed
within each location. Unavoidable impacts to wetlands that are within the jurisdiction of the
U.S. Army Corps of Engineers (USACE) may require a Clean Water Act (CWA) Section 404
Permit, which would trigger the requirement for a CWA 401 water quality certification from
Ohio. Impacts at Location A may potentially be avoided by an alternative routing of the entrance
road, or mitigation may be developed in coordination with the appropriate regulatory agency. A
mitigation plan might be required prior to the initiation of construction.
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Construction of the conversion facility shlould not directly' affect federal- or state-listed
species. However, impacts on deciduous forest might occur. Impacts to forested areas could be
avoided if temporary construction areas were placed in'previously disturbed locations. Trees
with exfoliating bark, such as shagbark hickory, or dead trees with loose bark can be used by the
Indiana bat (federal- and state-listed as endangered) as roosting trees during the summer. There
is a potential' that such trees could be disturbed'during construction at Locations A or C at
Portsmouth. If either live or dead trees' with' exfoliating bark are encountered on construction
areas, they should be saved if'possible. If'cuttirig of such trees, is ne cessiry, it should be
performed before April 15 or after September 15.

2.4.2.8 W'aste Management

Under the no action alternative, LLW,' LLMW, and PCB-containing 'waste could be
generated from cylinder scraping and painting activities. The amount of wastes generated would
represent an increase of less than 1% in the loads of these wastes at the Portsmouth and ETTP
sites, representing negligible impacts on waste management operations at both sites.

Under the action alternatives, waste management impacts would not be dependent -on' the
location of the facility within the site and would be the same for alternative Locations A, B,
and C. Waste generated during construction 'and operations 'vould have negligible impacts' on the
Portsmouth site waste management 'operations, with the exception of possible imp'acts from
disposal of CaF2. Industrial experience'indicates that HF,: if produced, would contain only trace
amounts of depleted uranium (less' than' I ppm). It is expected that HF would b'e'sold for use. If
sold for use, the sale would'be subject to review and approval by DOE in coordination wvith the
NRC, depending on the specific use (as discussed in Appendix E)2'

The U308 produced from conversion would generate about 4,700 yd3 (3,570 m3)/yr of
LLW. This is 5% of Portsmouth's annual projected volume and would have a low impact on site
LLW management.

If the HF was not sold but instead neutralized to CaF2, it is currently unknown whether
(1) the CaF2 could be sold, (2) the low uranium content would allow the CaF2 to be disposed of
as nonhazardous solid waste,'o'r (3) disposal as LLW :would be 'required. The low: level of
uranium. contamination expected (i.e., less'than V'ppm) suggests that sale or' disposal as
nonhazardous solid waste would be 'most likely.'f lsold for use,'the sale would be subject to
review and approval by'DOE in eoordination'-with the! NRC, 'depending' on' the specific use.
Waste 'management for disposal as nonhazardous waste oiuld be handled through' appropriate
planning and design of the facilities: If the CaF2 had to be disposed of as LLW, it could' represent
a potentially large impact on waste management operations.

A small quantity of TRU could be entrained in the gaseous DUF6 during the cylinder
emptying operations. These contaminants would be captured in 'the filters between'the byliriders
and the conversion equipment. The filters would be monitored and replaced routinely to maintain
concentrations beloiv regulatory linits 'for'TRUivaste. The spent filters would be'disposed of as
LLW, generating up to 25 drums of LLW over the life of the project'
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Current UDS plans are to leave the heels in the emptied cylinders, add a stabilizer, and
use the cylinders as disposal containers. for the U308 product to the extent practicable. An
alternative is to process the empty cylinders and dispose of them directly as LLW. Either one of
these approaches is expected to meet the waste acceptance criteria of the disposal facilities and
minimize the potential for generating TRU waste through washing of the cylinders to remove the
heels. Although cylinder washing is not considered a foreseeable option at this time, for
completeness, an analysis of the maximum potential quantities of TRU waste that could be
generated from cylinder washing is included in Appendix B, as is a discussion of PCBs
contained in some cylinder coatings.

2.4.2.9 Resource Requirements

Resource requirements include construction materials, fuel, electricity, process
chemicals, and containers. In general, all alternatives would have a negligible effect on the local
or national availability of these resources.

2.4.2.10 Land Use

Under the no action alternative, all activities would occur in areas previously used for
conducting similar activities; therefore, no land use impacts are expected. Under the action
alternatives, a total of 65 acres (26 ha) could be disturbed for the conversion-facility, with some
areas cleared for railroad or utility access and not adjacent to the construction site. Up to
6.3 additional acres (2.5 ha) could also be disturbed for construction of a new cylinder yard. All
three alternative locations are within an already industrialized facility, and impacts to land use
would be similar for the three locations. The permanently altered areas would represent less than
1% of available land already developed for industrial purposes. Negligible impacts on land use
are thus expected.

2.4.2.11 Cultural Resources

Under the no action alternative, impacts on cultural resources at the current storage
locations would be unlikely because all activities would occur in areas already dedicated to
cylinder storage. Under the action alternatives, impacts on cultural resources could be possible at
all three alternative locations. Archaeological and architectural surveys have not been finalized
for the candidate locations and must be completed prior to initiation of the action alternatives. If
archaeological resources were encountered, or historical or traditional cultural properties were
identified, a mitigation plan would be required.

2.4.2.12 Environmental Justice

No disproportionately high and adverse human health or environmental impacts are
expected to minority or low-income populations during normal facility operations under the
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action alternatives. Although the consequences of facility accidents could be high if severe,
accidents occurred, the risk of irreversible adverse effects (including fatalities) among members
of the general public from these accidents (taking into account the consequences and probability
of the' accidents) would be less than i. Furthermore, transportation accidents with 'high and
adverse impacts are unlikely; their locations cannot be projected, aind'the types of persons who
would be involved cannot be reliably predicted. Thus, there is no reason to expect that minority
and low-income populations would be affected disproportionately by'high and adverse impacts.

2.4.2.13 Impacts from Cylinder Preparation at ETTP

The cylinders at ETTP would have to be prepared to be shipped by either truck or
rail. Approximately 5,900 cylinders (4,800 DUF6 cylinders for conversion and about
1,100 non-DUF6 cylinders) would require preparation for shipment at ETTP. As discussed in
Chapter 5, three cylinder preparation 'options are-coAsidered for the shipment of noncompliant
cylinders.

In general, the'use of cylinder'overpacks",would result in small potential impacts.
Overpacking operations would be'similar tocuirrent cylinder handling operations, and impacts
would be limited to involved workers: No LCFs' among involved, workers from radiation
exposure are expected. Impacts would be similar if noncompliant cylinders were shipped "as-is"
under a DOT exemption, with appropriate compensatory measures.

The use of a cylinder transfer facility would likely require the construction of a new
facility at ETTP; there are'no current plans tot build such a facility. Operational impacts would
generally be small and limited primarily to external fradiation exposure of involved workers, with
no LCFs expected. Transfer facility'operatibonrs" ivo'uld generate a large number of emptied
cylinders requiring disposition.'If a decision were made to construct and operate a transferI
facility at ETTP, additional NEPA review would be 'conducted. ,

If ETTP cylinders were transported to Paducah for conversion, the ojperationaI period at
Portsmouth'would be reduced by 4 years. Ailnuiil impacts would be the sare as discussed for
each technical discipline.'No significant decrease in 'overall'impacts would be expected.

2.4.2.14 Impacts Associated WFith Conversion Product Sale'and Use

The conversion of the DUF6 inventory produces products having some potential for reuse
(no large-scale market exists for depleted U3 08 ). These products include HF and CaF2, which
are commonly used as commercial materials. An investigation of the potential reuse of HF and
CaF2 is included as part of this EIS (Chapter 5 and Appendix E). Area's examined include the
characteristics of these materials as produced within the conversion process, the current markets
for these products, and the potential socioeconomic impacts should these products be provided to'
the comniercial sector. Because there would be so'me'residual radioactivity. associated with these
materials, the DOE process for authbrizing release of materials for unrestricted use (referred to
as "free release") and an estimate of the potential humianh health effects of such free release are
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also considered in this investigation. The results of the analysis of HF and CaF2 use are included
in Table 2.4-1.

If the products were to be released for restricted use (e.g., in the nuclear industry for the
manufacture of nuclear fuel), the impacts would be less than those for unrestricted release.

Conservative estimates of the amount of uranium and technetium that might transfer, into
the HF and CaF2 were used to evaluate the maximum expected dose to workers using the
material if it was released for commercial use or the general public. On the basis of very
conservative assumptions concerning use, the maximum dose to workers was estimated to be less
than I mrem/yr, much less than the regulatory limit of 100 mrem/yr specified for members of the
general public. Doses to the general public would be even lower.

Socioeconomic impact analyses were conducted to evaluate the impacts of the
introduction of the conversion-produced [IF or CaF2 into the commercial marketplace. A
potential market for the aqueous IIF has been identified as the current aqueous [IF acid
producers. The impact of HIF sales on the local economy in which the existing producers are
located and on the U.S. economy as a whole is likely to be minimal. No market for the CaF2 that
might be produced in the conversion facility has been identified. Should such a market be found,
the impact of CaF2 sales on the U.S. economy is also predicted to be minimal.

2.4.2.15 Impacts from D&D Activities

D&D would involve the disassembly and removal of all radioactive and hazardous
components, equipment, and structures. For the 'purposes of analysis in this EIS, it was also
assumed that the various buildings would be dismantled and "greenfield" (unrestricted use)
conditions would be achieved. The "clean" waste will be sent to a landfill that accepts
construction debris. Low-level waste will be sent to a licensed or DOE disposal facility, where it
will likely be buried in accordance with the waste acceptance criteria and other requirements in
effect at that time. Hazardous and mixed waste will be disposed of in a licensed facility, in
accordance with applicable regulatory requirements. D&D impacts to involved workers would be
primarily from external radiation; expected exposures would be a small fraction of operational
doses; no LCFs would be expected. It is estimated that no fatalities and up to 5 injuries would
result from occupational accidents. Impacts from waste management would include total
generation of about 275 yd3 (210 m3 ) of LLW, 157 yd3 (120 m3 ) of LLMW, and 157 yd3 (120
m3 ) of hazardous waste; these volumes would result in low impacts in comparison with projected
site annual generation volumes.

2.4.2.16 Cumulative Impacts

The CEQ guidelines for implementing NEPA define cumulative effects as the impacts on
the environment resulting from the incremental impact of an action under consideration when
added to other. past, present, and reasonably foreseeable future actions (40 CFR 1508.7)
Activities considered for cumulative analysis include those in the vicinity of the Portsmouth site
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that might affect environmental conditions at or ie'air that locality under both the no action
alternative and the action alternatives. Activities c6nsidered also include those at the ETTP site'
associated with transporting cylinders to Portsmouth (under the proposed action) and continued
long-term storage of DUF6 (under the no action alternative).

One action considered reasonably 'foreseeable under 'cumulative impacts is the
development of a uranium enrichment facility at the Portsmouth site. An agreement between
USEC and DOE on June 17, 2002, established the possibility of constructing an enrichment plant
at either site. In January 2004, USEC'announced that it planned to site its American Centrifuge
Facility at the Portsmouth site. This EIS assumes that such an enrichment facility w6uld'employ
the existing gas centrifuge technology and would generate impacts simila'r to those outlined in a
1977 analysis of environmental consequences that considered such an action. (The facility
proposed in 1977 was never completed or operated.)'

Other' actions planned' at the Portsmouth'"site 'include continued waste 'management
activities, waste disposal activities; environmental restoration '-ictivities, industrial reuse of
sections of the site, and the DUF6 management activities considered in this EIS. Activities
involving gaseous diffusion uranium enrichment at Ports'mouth wvere discontinued early in 2002.
Cumulative impacts at the Portsmouth site'and vicinity, would be' as follows for the no action
alternative and the proposed action altematives:

* The cumulative radiological exposure to the off-site populatidn'would be
considerably below' the maximum DOE dose limit of 100 mrem per year to'
the off-site maximally exposed individual (MEI) and below the limit of
25 mrem/yr specified in 40 CFR 190 for uranium fuel cycle facilities.)Annual- '|
individual doses to involved workers would be monitored to maintain
exposure below the regulatory limit of 5 rem per year.

* Under the no action alternative cumulative impacts assessment, although less
than one shipment per year of radioactive wastes is expected from cylinder

.management activities; up to 3,500 rail shipments and 4,500 truickshijments
would be associated with existing and' 'planned actions. Under the action
alternatives, up to 6,800 'rail shipments and 12,300 'truck shipments of
radioactive material 'could occur. The cumnulative maximnu'm dose to the'MEl '

along the transportation route'near'the site' eitrance' would be less than
I mrem/yr for all transportation options 'c!nsidered.

* The Portsmouth site is .located in an attainment region. However, the
background Sannual average PM2 5'5'cdhcentrati6i exceeds -the standard.
Cumulative impacts would not'affect the attainment status.

* Data from the 2000 .annual groundwater monitoriig 'showed that five
pollutants exceeded primary drinking' waterl regulation levels in .groundwaier "

at the Portsmouth'site. Alpha and'beta activity. were also 'detected. Good
engineering and-construction practices should'e6nsure that indirect impacts
associated with the conversion facility would be minimal.
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* Cumulative ecological impacts should be negligible, with little change to
intact ecosystems contributed by any alternative considered in this EIS in
conjunction with the effects of other activities.

* Impacts on land use similarly would be minimal, with DUF6 conversion
activities confined to the Portsmouth site, which is already heavily developed
for such activities.

* It is unlikely that any noteworthy cumulative impacts on cultural resources
would occur under any alternative, and any such impacts would be adequately
mitigated before activities for the chosen action would start.

* Given the absence of high and adverse cumulative impacts for any impact area
considered in this EIS, no environmental justice cumulative impacts are
anticipated for the Portsmouth site, despite the presence of disproportionately
high percentages of low-income populations in the vicinity.

* Socioeconomic impacts under all the alternatives considered are anticipated to
be generally positive, often temporary, and relatively small.

Actions planned at the ETTP site include continued waste management activities,
reindustrialization of the ETTP site, environmental restoration activities, possibly other DOE
programs involving the disposition of enriched uranium, and the DUF6 management activities
considered in this EIS. Cumulative impacts at the ETTP site and vicinity would not be large
under either the no action or the action alternatives.

2.4.2.17 Potential Impacts Associated with the Option of Expanding Conversion
Facility Operations

As discussed in Section 2.2.7, several reasonably foreseeable activities could result in a
future decision to increase the conversion facility throughput (such as by adding a fourth process
line) or to extend the operational period at one or both of the conversion facility sites, although
there are no current plans to do so. To account for these future possibilities and provide future
planning flexibility, Section 5.2.8 includes an evaluation of the environmental impacts associated
with expanding conversion facility operations at Portsmouth, either by increasing throughput or
by extending operations.

The throughput of the Portsmouth facility could be increased either by making process
efficiency improvements or by adding an additional (fourth) process line. As described in
Section 5.2.8, a throughput increase through process improvements would not be expected to
significantly change the overall environmental impacts when compared with the current plant
design (three process lines). Efficiency improvements are generally on the order of 10%, which
is within the uncertainty that is inherent in the impact estimate calculations. Slight variations in
plant throughput are not unusual from year to year because of operational factors
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(e.g., equipment maintenance or. replacerfient) and are generally accounted for by the
conservative nature of the impact calculations.

In contrast to process efficiency improvements, the addition of a fourth process line at the
Portsmouth facility would require the installation of additional plant equipment and would result
in a nominal 33% increase in throughput compared with the current base design.. The plant
capacity would be similar to the capacity plarined for the Paducah site (evaluated in DOE/EIS-
0359). This throughput increase would reduce the time necessary to convert the Portsmouth and-
ETTP DUF6 'inventories by about 5years. The construction impacts presented above and
summarized in Table 2.4-1 for three process lines would be the same if a fourth line was added,
because a fourth line would fit within the process building.

In general, a 33% increase in throughput (e.g., by the addition of a fourth line) would not
result in significantly greater environmental impacts during operations than those discussed
above and summarized in Table 2.4-1 for three process lines (impacts associated with expanded
operations are shown in brackets'in Table 2.4-1 where they would differ from those presented for
the proposed design). Although annual impacts in certain areas 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.

One exception is the PM 2.s concentration during construction, which could exceed
standards because of the regionally high background level under both three- and four-process-
line cases. The background data used are the maximum values from the last 5 years of
monitoring at the monitoring location nearest to the site (operated by the OEPA), located about
20 mi (32 km) away in the town of Portsmouth. On the basis of these values, exceedance of the
annual PM2.5 standard would be unavoidable, because the background concentration already
exceeds the standard (background is 24.1 gg/m3, in comparison with the standard of 15 [tg/m3 ).

Because a 33% increase in throughput would reduce the operational period of the facility
by approximately 5 years, positive socioeconomic impacts associated with employment of the
conversion facility workforce would last approximately 13 years, compared with 18 years under
the base design.

The conversion facility operations could also be expanded by operating the facility longer
than the currently anticipated 18 years. There are no current plans to operate the conversion
facilities beyond this period. However, with routine facility and equipment maintenance and
periodic equipment replacements or upgrades, it is believed the conversion facility could be
operated safely beyond this time period to process any additional DUF6 for which DOE might
assume responsibility. As discussed in Section 5.2.8, if operations were extended beyond
18 years 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 the same as those presented above and summarized in Table 2.4-1. The estimated
annual impacts during operations are generally within applicable guidelines and regulations, with
collective and cumulative impacts being quite low. This would also be expected during extended
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operations. The overall cumulative impacts from the operation of the facility would increase
proportionately with the increased life of the facility.

2.5 PREFERRED ALTERNATIVE

DOE's preferred alternative is to construct and operate the proposed DUF6 conversion
facility at alternative Location A, which is located in the west-central portion of the
Portsmouth site.



TABLE 2.4-1 Summary Comparison of Potential Environmental Consequences of the Alternativesa (Impacts associated with expanded
operations are shown In brackets where they would differ from those presented for the proposed design.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Human Health and Safety -Mormal Facility Operations

Radiation exposure

Construction

New cylinder yard workers Potential external
radiation exposures
(above background);
estimated individual
worker'dose of
30 mremlyr for either

- . -Area I or Area 2.

Same as Location A Same as' Location A NAb NA

.0

NA. NAConversion facility workcrs'

Operations - '

Involved workers

<60 mrem/yr over a
2.year construction
period (if new cylinder
yard is located at
Area 1).

Background Background:

Average dose to individual involved
workers

Conversion facility:
75 mremlyr
[100 mremlyr] '

Cylinder yards:
510-600 mrem/yr
[680-800 mremlyr]

Same as Location A Same as Location A 600 mrem/yr 4 10 mrem/yr

"U

t

CZ
ii%

,I'I



TABLE 2.4-1 (Cont.)

Environmental Consequence

Collective dose to involved workers

Total health effects among involved
workers for the life of the project
(through 2039 for no action)

Noninvolved workers

Maximum dose to noninvolved worker
maximally exposed individual (MEI)

Collective dose to noninvolved workers

Total health effects among
noninvolved workers for the life of
the project (through 2039 for no action)

General public

Maximum dose to the general public
ME1

Location A (Preferred)

Conversion facility:
10 person-rem/yr
[10.7 person-rem/yr]

Cylinder yards:
3 person-rem/yr
[4 person-rem/yr)

I in 10 chance of
I latent cancer fatality
(LCF)

<5.5 x 10.6 mrem/yr
[<7.3 x 10.6 mrem/yr]

<9.9 X 104 person-
rem/yr
(<1.3 x IO15 person-
rem/yr]

<I in I million chance
of I LCF

<2.1 x IO' mrem/yr
[<2.8 x 10-5 mrem/yr]

Proposed Action

Location B

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

No Action

Location C

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

at Portsmouth

11.5 person-rem/yr

I in 5 chance of I LCF

0.15 mrem/yr

at ETTP

5 person-rem/yr

I

I in 12 chance of
I LCF

0.048 mrcm/yr
I Q

0.001 person-rem/yr 0.0005 person-rem/yr

<I in 50,000 chance of <I in 100.000 chance
I LCF of I LCF

<0.1 mrem/yr (during <0.2 mrem/yr (during
storage) storage)
<0.4 mrem/yr (long- <0.5 mrem/yr (long.
term) term)

C)
0iII
0:

Z0



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at E'TTP

Collective dose to general public within
50 mi (80 km)

Total health effects among members
of the public over the life of the project
(through 2039 for no action)

6.2 x I 0-5 person.
rem/yr
(8.2 x I 0'5 person-
remnyr] '

Same as Location A Same as Location A 0.002 person-rem/yr 0.005 person-rem/yr

<I in I million chance
of I LCF

Same as Location A Same as Location A <I in 25,000 chance of <I in 10,000 chance of
I LCF I LCF

Chemical exposure of concernc
(concern - hazard Index >1)

Noninvolved worker MET Well below levels Same as Location A Same as Location A Well below levels Well below levels
expected to cause expected to cause' expected to cause
health effects health effects; health'effects
(hazard index <0.1), (hazard index'<0. 1). (hazard index 0,). I)

General public MEl. Well below levels Same as Location A Same as Location A Well below levels Well below levels
expected to cause expected to cause expected to cause
health effects health effects health effects
(hazard index <0. 1). 0ha ind.ex <0.1,) (ha1z)ard in.d1ex< )...

.. man H.lh..Sft-Faiiy.....

* iHutman Health and Safety-Facility A ccidentslf

N~J

Physical hazards (involved and
noninvolved workers)

Construction: on-the-job fatalities Conversion facility Same as Location A
and injuries 0 fatalities; II injuries

Cylinder yards:
0 fatalities; I injury

Same as Location A NA NA EitraE

:.I

~Z1-
03

27
Q

Z-



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at E1TP

_,l

Operations: on-the-job fatalities
and injuries

0 fatalities/yr
8 injuries/yr
(40 fewer total injuries
from reducing
processing time by
5 years]

Same as Location A Same as Location A 0 fatalities/yr;
I injury/yr

0 fatalities/yr.
0.7 injury/yr

Accidents Involving chemical or radiation
releases, low frequency-high consequence
accidents

Bounding chemical accidents

Release amounts

Estimated frequency

Probability - life of the project
(through 2039 for no action)

Hydrogen fluoride
(HF) tank rupture
(high for adverse
effects); anhydrous
ammonia (NH3) tank
rupture (high for
irreversible adverse
effects).

25,680 lb (11,600 kg)
of HF
29,500 lb (13,400 kg)
of NH 3

<1 time in
1,000,000 years

<I chance in 56,000

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Cylinder ruptures -
fire (high for adverse
effects); corroded
cylinder spill, wet
conditions (high for
irreversible adverse
effects).

24,000 lb (11,000 kg)
of DUF6 (fire); 96 lb
(44 kg) of HF (spill,
wet conditions)

=1 time in
100,000 years (both
accidents)

=I in 2,500

Cylinder ruptures -
fire (high for adverse
effects); corroded
cylinder spill, wet
conditions (high for
irreversible adverse
effects).

24,000 lb (11,000 kg)
of DUF6 (fire); 96 lb
(44 kg) of HF (spill,
wet conditions)

=1 time in
100,000 years (both
accidents)

=I in 2,500

IiQ

tA
NJ

I of

0

*1

0

0.

I Q

I



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Consequences (per accident)'
Chemical exposure - public

Adverse effects
Irreversible adverse effects
Fatalities

29-2,200 persons
2-200 persons
0-4 persons

30-2,000 persons
2-210 persons
0-4 persons

33-2,300 persons
4-210 persons
0-4 persons

4-680 persons
0-1 person
0 persons

640 persons
0 persons
0 persons

Chemical exposure - noninvolved
workers .

Adverse effects
Irreversible adverse effects
Fatalities

Accident risk
(consequence x probability)

General public
Noninvolved workersf

Bounding radiological accident

Release

Estimated frequency

Probability - life ofthe project
(through 2039 for no action)

5 80-810 persons
390-810 persons
0-20 persons

0 fatalities
0 fatalities

Earthquake accident
damages U30S storage
building containing
6 months' of product

135 lb (61 kg) of
depleted U308
[180 lb (82 kg) of
depleted U308]

=1 time in
100,000 years

-I chance in 6,000

880-1,400 persons
370-1.400 persons
0-30 persons

850- 1,100 persons
50-1,100 persons
0-20 persons

Same as Location A Same as Location A
Same as Location A Same as Location A

Same as Location A Same as Location A

160- 1,000 persons
0-110 persons
0-1 person

0 fatalities
0 fatalities

Cylinder ruptures -
fire

24,000 lb (11,000 kg)
of UF6  e

-I time in
100,000 years

770 persons
140 persons
0-1 person

0 fatalities
0 fatalities

Cylinder ruptures -

fire

24,000 lb (11,000 kg)
of UF6

XI time in
100,000 years

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

1-

Q

EZ

31

Ce

-1 chance in 2.500 WI chance in 2.500



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

:._

M.

Consequences (per accident)
Radiation exposure - public

Dose to MEI
Risk of LCF

Total dose to population
(within 50 mi [80 km])

Total LCFs

Radiation exposure - noninvolved
workersd

Dose to MEI
Risk of LCF

Total dose to workers

Total LCFs

1-30 rem [ 1-40 rem]
I chance in 50
7-30 person-rem
[9-40 person-rem]
I chance in 50 of
I LCF
[I chance in 40 of
I LCF]

1-30 rem [1-40 rem]
I chance in 50
0.2-400 person-rem
[0.3-530 person-rem]
I chance in 5 of I LCF
[I chance in 4 of
I LCF]

Same as Location A

Same as Location A

Same as Location A
Same as Location A
0.2-530 person-rem
[0.3-7 10 person-rcm]
I chance in 5 of I LCF
[I chance in 4 of
I LCF]

Same as Location A

Same as Location A
S a L i

Same as Location A
Same as Location A
0.2-430 person-rem
[0.3-570 person-rem]
I chance in 5 of I LCF
([ chance in4of
I LCF]

13 mrem
7 in I million
34 person-rem

I chance in 50 of
I LCF

20 mrem
8 in I million
16 person-rem

I chance in 100 of
I LCF

13 mrem
7 in I million
73 person-rem

I chance in 30 of
I LCF

20 mrem
8 in I million
16 person-rem

I chance in 100 of
I LCF

Accident risk
(consequence x probability)

General public 0 LCFs Same as Location A Same as Location A 0 LCFs . 0 LCFs
Noninvolved workersd 0 LCFs Same as Location A Same as Location A 0 LCFs 0 LCFs

oA.

~1~

2

Zi



TABLE 2.4-1 (Cont.)

Proposed Action No Action

E ocec at Portsmouth at ETTP
Environmental Consequence Location A (Preferred) Location B Location C at-nmut tET

Human Health and Safety - Transportatlon

Transportation Impacts during normal
operations

Total faialities from exposure to vehicle
exhaust emissions

Maximum use of truck

….-..

10 (20if HF is
neutralized to calcium
fluoride [CaF21 for
disposal)

Same as Location A Same as Location A Negligible impacts
due to small number
of shipments (I per
year) and low
concentration of
expected
contamination.

Negligible impacts
due to small number
of shipments (I per
year) and low
concentration of
expected
contamination.

I.

,�J�_n
t-11

Maximum use of rail

Total fatalities from exposure to external
radiation

Maximum use of truck

Maximum use of rail

Maximum radiation exposure to a person
along a route (MEI)

Traffic accident fatalities (life of project);
(physical hazards, unrelated to cargo)

Maximum use of trucks

Maximum use of rail

<1 (I including CaF2 )

<1

<1

Negligible
(<O.I mrem)

I (2 if HF is
neutralized to CaF2 for
disposal)

I (including CaF2)

Same as Location A

Same as Location A

eSame as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Sm . I

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

Negligible

T1

" Z
0

El
ox

0
FN

-1

0

0

Negligible

Negligible

f



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

_,

Traffic accidents involving radiation or
chemical releases

Low frequency-high consequence cylinder
accidents

Bounding accident scenario

Release

Probability - life of the project

Urban rail accident
involving DUF6
cylinders

Uranium, HF

About I chance in
140,000

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Same as Location A

NA NA

NA

NA

NA

NA

NJ('I

0~

Consequences (per accident)
Chemical exposure - all workers and
members of general public

Irreversible adverse effects
Fatalities

Radiation exposure - all workers and
members of general public

Total LCFs

Accident risk (consequence x
probability) workers and general
public

Low frequency-high consequence accidents
with all other materials

Bounding accident scenario

4
0

Same as Location A
Same as Location A

60

0 fatalities

Urban rail accident
* involving anhydrous

NH 3

Same as Location A

Same as Location A

Same as Location A

Same as Location A
Same as Location A

Same as Location A

Same as Location A

Same as Location A

NA
NA

NA
NA

NA

NA

NA

NA

C-,

ii

0

N

'530

Q

NA NA

NA NA



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Release Anhydrous NH3

About I chance in
400,000

Same as Location A Same as Location A NA NA

Probability - life of the project Same as Location A Same as Location A NA' NA

Consequences (per accident)
Chemical exposure - all workers and
members of general public

Irreversible adverse effects
Fatalities

5,000 . -

100

NA

NA
NA '

- Same as Location A
Same as Location A

Same as Location A
Same as Location A

NA"
NA

Accident risk . NA':
(consequence x probability)

Irreversible adverse effects 0.. Same as Location A Same as Location A NA NA
Fatalities 0 Same as Location A Same as Location A NA NA

NJ

Pollutant emissions during new cylinder
yard construction

Total (modeled plus
background)
concentrations for
particulate matter
(PM) with an
aerodynamic diameter,
less than or equal to
2.5 gm (PM2.5) would
be close to or above
standards at the
construction site
boundary for both
candidate areas;
construction-related
concentrations would
be negligible at the
nearest residence.

Air Quality and Nolse

Same as Location A Same as Location A NA NA

Li
0

0)



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Ponsmouth at ETTP

*3q

r~j

Pollutant emissions during conversion
facility construction

Total concentrations
for PM (PM lo and
PM 2.5) would be close
to or above standards
at the construction site
boundary because of
high background
concentrations;
construction-related
concentrations would
be negligible at the
nearest residence.
Other criteria
pollutants are within
standards,

Same as Location A Same as Location A NA NA

Pollutant emissions during conversion
facility operations

Total annual-average
PM2.5 concentration
would be above the
standard at the site
boundary because of
high background
concentrations; the
operations-related
concentration would
be less than 0.2% of
the standard. Other
criteria pollutants
would be well within
standards.

Same as Location A Same as Location A Under the controlled
cylinder corrosion
scenario, the
maximum 24-hour HF
concentration would
be less than 4% of the
Kentucky (used for
comparison)
secondary standard:
criteria pollutants
would be well within
standards.

Under the controlled
cylinder corrosion
scenario, the
maximum 24-hour HF
concentration would
be less than 23% of
the Tennessee primary
standard; criteria
pollutants would be
well within standards.

0

El

0
ii

0

0

IQ

"ID



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at E17P

-1

No concentration
increment would
exceed applicable
prevention of
significant
deterioration (PSD)
increment at the site
boundary (Class 11
area), and all
increments would be
well below the PSD
increment for the
nearest Class I area.

Below the
U.S. Environmental
Protection Agency
(EPA) guideline of
55 dB(A) as day-night
average sound level
(DNL) during
construction and

Same as Location A

Same as Location A

Same as Location A

Same as Location A

Under the
uncontrolled cylinder
corrosion scenario, the
maximum 24-hour HF
concentration at the
site boundary would
be up to 28% of the
Kentucky (used for
comparison)
secondary standard.

Below the EPA
gutdeline of 55 dB(A)
as DNL during
operation.

Under the
uncontrolled cylinder
corrosioin scenario, the
maximum HF
concentration at the
site boundary would
be about equal to the
Tennessee primary
standard (2.9 pg/m3)
around. the year 2020.

Below the EPA
guideline of 55 dB(A)
as DNL during
operation.

Nj

'0Estimated noise levels at the nearest
residence

Water and Soil

Surface water
Construction Negligible impacts

from changes to
runoff, from
floodplains, or from
water use'and
discharge.

Same as Location A Same as Location A NA NA

~10~
IC)

0l

01

0

-..



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Nt
_,

Operations Negligible impacts
from water use and
discharge.

Same as Location A Same as Location A Negligible impacts
from water use and
discharge.

Negligible impacts
from water use and
discharge

Groundwater
Construction No direct impacts to

groundwater recharge,
depth, or flow
direction; impacts to
groundwater quality
unlikely.

Same as Location A Same as Location A NA NA

Operations No direct impacts to
groundwater recharge,
depth, or flow
direction; impacts to
groundwater quality
unlikely.

Same as Location A Same as Location A Under the controlled
corrosion case,
maximum uranium
groundwater
concentration
(occurring in around
2070) of 5 ,ug/L,
below the guideline of
20 pg/L.9

Under the
uncontrolled corrosion
case, cylinder
breaches occurring
before 2050 could
result in groundwater
concentrations
exceeding the
guideline sometime
after 2 100.

Under the controlled
corrosion case,
maximum uranium
groundwater
concentration
(occurring in around
2070) of 7 j.g/L,
below the guideline of
20 jig/L.M

Under the
uncontrolled corrosion
case, cylinder
breaches occurring
before 2025 could
result in groundwater
concentrations
exceeding the
guideline sometime
after 2 100.

ce

Nz

0%

IN

-0



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Soils
Construction Local and temporary

increase in erosion;
impacts to soil quality
unlikely.

Same as Location A Same as Location A NA NA

Operations No direct impacts to Same as Location A Same as Location A Negligible impacts to Negligible impacts to
soil, soils, soils......................... ........... ,,,,,,,,,,,,,,,,,,,, .. oi!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,, Soc..s,,,,,,,nom,,,,,cs, .Sc omics

Socioeconomics

New cylinder yard construction Direct employment of
60 people; 150 total
jobs in region of -
influence (ROI); total
personal income of
S5.6 million; no
significant impacts on
public services. Less
than I -year duration
of impacts.

Same as Location A Same as Location A NA I .! NA
, I

.t 1�1
ONZ.

I

~0

0~

0-



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

_1

Conversion facility construction Direct employment of Same as Location A
190 people in peak
year; 2SOtotal jobs in
ROI; total personal
income of S9 million
in peak year; no
significant impacts on
public services. Two-
year duration of
inipacts.

Same as Location A NA NA

I

Operations Direct employment of Same as Location A Same as Location A Direct employment of Direct employment of
160 people; 320 total 20 people; 40 total 30 people; 90 total

*jobs in ROI; total jobs in ROI; personal jobs in ROI; personal
personal income of income of S 1.0 million income of 54.2 million
S13 million per year per year through 2039; per year through 2039;
of operations; no no significant impacts no significant impacts
significant impacts on on public services. on public services.
public services.~............................................... ............................................. ............. ........... :

NJ

01

I NJ

0
0%

0
C-tz)

0Z

01



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Ecology

Ecological resources (habitat loss,
vegetation, wildlife)

Total area disturbed
during new cylinder
yard construction:
5.5 acres (2.2 ha) -
Area 1; 6.3 acres
(2.5 ha) - Area 2.

Total area disturbed
during conversion
facility construction:
65 acres (26 ha).

Vegietation and
wildlife communities
impacted and potential
loss of habitat;
impacts could be
minimized by facility
placement.

Well below harmful
levels; negligible
impacts on vegetation
and wildlife.

Same as Location A Same as Location A Negligible impact to
ecological resources;
all activities would
occur in previously
developed areas.

Negligible impact to
ecological resources;
all activities would
occur in previously
developed areas.

0%

Concentrations of chemical or
radioactive materials

Same as Location A Same as Location A Potential for adverse
impacts to aquatic
biota associated with
cylinder yard runoff
during painting
activities.

Potential for adverse
impacts to aquatic
biota associated with
cylinder yard runoff
during painting
activities. C-

cc:
0%

0

CIi

0n
Wetlands Potential direct and

- indirect impacts to
wetlands from facility
construction; impacts
could be minimized by
facility placement.

No direct impacts to
wetlands. Possible
indirect impacts to
nearby wetlands.

Similar to Location B Negligible impacts Negligible impacts



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Threatened or endangered species No direct impacts
from construction or
operations; destruction
of trees with
exfoliating bark could
indirectly impact the
Indiana bat by
destroying roosting

No direct or indirect
impacts from
construction or
operations.

Similar to Location A Negligible impacts Negligible impacts

habitat.

Waste Management

Construction Minimal impacts to
site waste
management
capabilities from
construction-generated
waste.

Same as Location A Same as Location A NA NA 1�j
Z

Operations Negligible impacts to
site management
capabilities from low-
level radioactive waste
(LLW) and hazardous
waste generation.

Same as Location A Same as Location A No impacts from LLW
or low-level
radioactive mixed
waste (LLMW)
generation; both
would generate less
than 1% of annual site
totals for each.

No impacts from LLW
or LLMW generation,
both would generate
less than 1% of annual
site totals for each.

-C~

0

-C

0s
Z



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location'A (Preferred) Location B Location C at Portsmouth at ETTP

_.

Operations (Cont.) The triuranium
octaoxide (U3 08)
produced would
generate about
4,700 yd3

(3,570 rn3)/yr
16,250 yd3

(4,750 m3)/Ir] of
LLW. This is 5% (7%]
of Portsmouth's
,annual projected
volume; low impact
on site LLW
management.

If HF is neutralized to
CaF 2,generationof '
about 3,745 yd3
(2,860 m3)/yr
(4,980 yd3

(3,800 m3)/yr] of
CaF 2.

01~

Generation of TRU
waste is unlikely
under current

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

C.*)

C-,C



TABLE 2.4-1 (Cont.)

Proposed Action - No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Resource Requirementss

Construction and operations No effects on local, Same as Location A Same as Location A No effects on local, No effects on local,
regional, or national regional, or national regional, or national
availability of availability of mate- availability of mate-
materials required rials are expected. rials are expected.
for construction or
operations are

................................ . .......... .. xed.... .... ............................. .................. ....................... .............. .................. ...........

Land Use

Construction and operations Up to 65 acres (26 ha) Same as Location A Same as Location A No impacts No impacts
would be disturbed for
construction of the QS
conversion facility,
with 10 acres (4 ha)
permanently altered.
Up to an additional
6.3 acres (2.5 ha)
would be required for
construction of a new 0

cylinder yard. The
permanently altered
areas represent about C
1% of available land Q21

already developed for
industrial purposes,
resulting in negligible

impacts to land use............ ........... ................ .............. ........... ................. .... ........................................ ......................................... ................... O

0-

0



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Cultural Resources

Construction and operations Impacts to cultural Same as Location A Same as Location A Impacts would be Impacts would be
resources are possible, unlikely because unlikely because
archaeological and storage yards are storage yards are
architectural surveys located in previously located in previously
have not been . disturbed areas already disturbed areas already
finalized and must be dedicated to cylinder dedicated to cylinder
completed prior to storage. storage.
initiation of the

.................................. pro osed action.

Environmental Justice
tN.j

Construction and operations No disproportionately Same as Location A Same as Location A No disproportionately No disproportionately
high and adverse high and adverse high and adverse
impacts to minority or . impacts to minority or impacts to minority or
low-income low-income low-income
populations in the populations in the populations in the
general public during general public during general public during
normal operations or normal operations or normal operations or
from accidents - from accidents. from accidents.

Conversion of ETTP Cylinders at Portsmouth b

Cylinder preparation

Location of cylinder preparation activities ETTP: approximately Same as Location A Same as Location A NA NA
5,900 ETTP cylinders -
prepared for shipment
to Portsmouth.

.,

C-



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

tb
ho

M

Impacts from using cylinder overpacks

Impacts from using cylinder transfer
facility

No facility
construction required;
operational impacts
limited to external
radiation exposure of
involved workers;
total collective dose to
the worker population
of 69 to 8S person-rem
at ETTP, with no
LCFs expected.

Construction of a
transfer facility would
be required at ETTP.

Same as Location A

Same as Location A

Same as Location A

Same as Location A

NA

NA

--. NA

NA

0t'
3o

Operational impacts
would generally be
small and limited
primarily to external
radiation exposure of
involved workers;
total collective dose to
the worker population
of 440 to 480 person.
rem at ETTP, with no
LCFs expected.

-

a

C-

"I

o,
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TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

Operations if ETTP cylinders are
transported to Paducah (option)

If ETTP cylinders
were transported to
Paducah, the
operational period of
the Portsmouth
conversion plant

-would be reduced by
about 4 years. Annual
impacts would be the
same, as discussed for

Same as Location A Same as Location A NA NA

each technical
discipline. No

* - significant'decrease in
overall impc ts.

Decontamination and Decommissioning

0%1r0

Activities involved Disassembly and
removal of all
radioactive and
hazardous
components,
equipment, and
structures, with the
objective of
completely
dismantling the
various buildings and
achieving green field
(unrestricted use)
conditions.-

Same as Location A Same as Location A NA NA

CZ.

CZ,



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at E1TP

IM

Human health and safety impacts Decontamination and
decommissioning
(D&D) impacts
primarily limited to
external radiation
exposure of involved
workers; expected
exposures would be a
small fraction of
operational doses; no
LCFs expected.

Same as Location A Same as Location A NA NA

No fatalities from
occupational accidents
expected; up to
5 injuries.

-~4

Other impacts Generation of LLW, Same as Location A Same as Location A NA NA
LLMW, and
hazardous waste;
approximately 90% of
D&D materials
generated are expected
to be clean.................................. s......................................................................................................................................

Impacts Associated with Con version Product Sale

10

*1Q

as
:5-
I
'IZ

C,I

Li

Products potentially marketed

Annual Portsmouth production

HF andlor CaF 2

55% HF solution:
8.200 t/yr
[9,000 tons/yr]

CaF2: 18 t/yr
[20 tons/yr]

Same as Location A

Same as Location A

Same as Location A

Same as Location A NA NA

Same as Location A NA NA

Same as Location A NA NA



TABLE 2.4-1 (Cont.)

Proposed Action No Action

Environmental Consequence Location A (Preferred) Location B Location C at Portsmouth at ETTP

CaF2 produced if HF is neutralized 8,800 t/yr Same as Location A Same as Location A NA NA
[9,700 tons/yr]

Maximum estimated radiation dose to <I rnrem/yr Same as Location A Same as Location A NA NA
a worker from HF or CaF2 use

Potential socioeconomic impacts from use Negligible Same as Location A Same as Location A NA NA
socioeconomic
impacts

a Potential environmental impacts are summarized and compared in this table for the no action alternative and the action alternatives. For the action
alternatives, impacts are presented for the three alternative locations within the site; annual impacts are based on the assumption of an 1 8-year operational
period. For the no action alternative, annual impacts are based on the assumption of a 40-year operational period.

b NA - not applicable.

c Chemical exposures for involved workers during normal operations were not estimated; the workplace environment would be monitored to ensure that
airborne chemical concentrations were below applicable exposure limits.

d On the basis of calculations performed for this EIS, the accidents that are listed in this table have been found to have the highest consequences of all the
accidents analyzed. In general, accidents that have lower probabilities have higher consequences.

The ranges in accident impacts reflect differences in the possible atmospheric conditions at the time of the accident.

r In addition to noninvolved worker impacts, chemical and radiological exposures for involved workers under accident conditions (workers within 100 m
[328 f1] of a release) would depend in part on specific circumstances of the accident. Involved EPA worker fatalities and injuries resulting from the
accident initiator or the accident itself are possible.

g The guideline concentration used for comparison with estimated surface water and groundwater uranium concentrations is the former proposed EPA
maximum concentration limit (MCL) of 20 pg/L; a revised value of 30 pg/L became effective in December 2003. These values are applicable for water "at
the tap" of the user and are not directly applicable for surface water or groundwater (no such standard exists). The guideline concentration used for
comparison with estimated soil uranium concentrations is a health-based guideline value for residential settings of 230 Ag/g.

h Resources evaluated include construction materials (e.g., concrete, steel, special coatings), fuel, electricity, process chemicals, and containers (e.g., drums
and cylinders).

C4
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3 AFFECTED ENVIRONMENT

This EIS considers the proposed action 'of building and operating a conversion facility at
the Portsmouth site for conversion of the Portsmouth and ETTP DUF6 cylinder inventories.
Section 3.1 presents a detailed description of the'affected environment for the Portsmouth site.
Because the option of shipping cylinders from the ETTP site in Oak Ridge, Tennessee, to the
Portsmouth site for conversion is part of the proposed action, a detailed description of the
affected environment for the ETTP site is provided in Section 3.2.

3.1 PORTSMOUTH SITE

The Portsmouth site is'located in Pike County, Ohio, approximately 22 mi (35 kmn) north
of the' Ohio River and 3 mi (5 km) southeast of the town of Piketon (Figure 3.1-1). The two
largest cities in the vicinity are Chillicothe, located 26 mi (42 km) north of the site, and
Portsmouth, 22 mi (35 km) south.

The Portsmouth site includes the Portsmouth Gaseous Diffusion Plant (PORTS), a
gaseous diffusion plant previously operated first -by' DOE and then by USEC. Uranium
enrichment operations at PORTS were discontinued in May 2001, and the plant has been placed
in cold standby, a nonoperational condition in which the plant retains the ability to resume
operations within 18 to 24 months (DOE 2001c).

'The Portsmouth site occupies 3,714 acres (1,500 ha) of land, with an 800-acre (320-ha)
fenced core area that contains the former production facilities. The 2,914 acres (1,180 ha) outside
the core area includes restricted buffers, waste management areas, plant management and
administrative facilities, gaseous diffusion plant support facilities, and vacant land (Martin
Marietta Energy Systems, Inc. [MMES] 1992b).V Wayne National Forest borders the plant site on
the east and southeast, and Brush Creek State Forest is located to the southwest, slightly more
than I mi (1.6 km) from the site boundaries.

The Portsmouth site is not listed on the ,Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) National Priorities List. Investigation and cleanup
of hazardous substances (as defined in CERCLA) and-hazaidous wastes (as defined in the
RCRA) that have been released-to air, surface water,' groundwater, s6ils, and solid waste -
management units as a result of past operational activities at the Portsmouth site are being
conducted under the provisions of the following administrative edicts, which have been issued
pursuant to RCRA, CERCLA, and/or Ohio state law:

* State of Ohio v. U.S. Department of Energy, Divested Atomic Corporation,
et al., Consent Decree. Civil Action C2-89-732. August 31, 1989 (referred to
as the 1989 Ohio Consent Decree). The 1989 Ohio Consent Decree addresses
certain hazardous waste compliance issues at the Portsmouth site and requires
the performance of corrective actio'ns in'a'ddition to other requirements.



Affected Environment 3-2 Portsmouth DUF6 Conversion Final EIS

Scioto

* Population Center

- Surface Water

= Surface Water Body

M Gaseous Diffusion Plant (PORTS)

i J Portsmouth Site Boundary

FIGURE 3.1-1 Regional Mlap of the Portsmouth Site Vicinity (Source: Adapted from
LNIES 1996a)
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* In the Matter of United States Department of Energy:- Portsmouth Gaseous
Diffusion Plant, Administrative Consent Order. U.S. Environmental
Protection. Agency (EPA) Administrative Docket No. 0117 890 008 983.
August 12, 1997 (agreement between DOE, U.S. EPA, and Ohio' EPA)
(referred to as the 1997 Three-Party Administrative Consent Order). The 1997
Three-Party Administrative Consent Order replaced a prior U.S. EPA
Administrative Consent Order, which wias issued during 1989 and amended in
1994, and defines oversight'roles at the Portsmouth site for the Ohio EPA and
U.S, EPA withb'respeci'to'corrective.action/response action activities. It also
defines certain cleanip'p.rformance'obligations for DOE.

* In the Matier of'United States: Department of Energy and Bechtel Jacobs
Company LLC, Director's Final Findings and Orders. March 17, 1999
(referred to as the '1999 Ohio Integration Order). The 1999 Ohio Integration
Order integratfes the closure requirements for specified units at the Portsmouth
site as established under the" 1989 Ohio Consent Decree, the Ohio

nd ... 7 The7at
Administrative Code, and the 1997 Three-Party Administrative Consent
Order. The purpose of this integration is to avoid duplication of effort, and
efficiently perform site-wide groundwater monitoring 'and surveillance and
maintenance activities at the Portsmouth'site.

3.1.1 Cylinder Yards

The Portsmouth site has a total of 16,109 DOE-maniaged cylinders containing DUF6
(Table 3.1-1). The cylinders, are located in two storage yards "'that have concrete bases
(Figure 3.1-2). The cylinders are stacked two high to comply with DNFSB requirements. All
10- and 14-ton (9-.and 12-t) cylinders stored in these yards.
have been or are'being inspected and repositioned. They. TABLE3.1-1 DOE-
have been placed on new concrete saddles with sufficient - - Managed DUF 6 Cylinders at
room between cylinders and cylinder rows to permit the'Portsmouth site
adequate visual inspection of cylinders.

No. of
Cylindcr Cylinders'

3.1.2 Site Infrastructure Type

The Portsmouth site has direct access to major
highway and rail systems, a nearby -regional airport, and
barge terminals on the Ohio River. Use of the Ohio River
barge terminals requires transportation'by public road from

Full 16,018
Partially full 42
Heel ' 49
Total " 16,109

the Portsmouth site. ' Source: Hightower (2004).

The Portsmouth site obtains its'water supply from an on-site water treatment plant that
draws water from off-site supply wells on the Scioto River. In 2001, total -groundwater
production from this'system averaged 6.6 million gal/d (25 million L/d) for the 'site,, including
USEC activities (DOE 2002d).
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FIGURE 3.1-2 Locations of Cylinder Yards at the Portsmouth Site That Are Used to
Store DOE-Managed Cylinders (Source: Adapted from DOE 1996a; MNIMES 1992a)
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The Ohio Valley Electric Corporation supplies the site with electrical power. The current
electrical consumption is about 20 to 40 MW; the maximum electrical design capacity is
2,260 MW.

3.1.3 Climate, Air Quality, and Noise

3.1.3.1 Climate

The Portsmouth site is located in the humid continental climatic zone and has weather
conditions that vary greatly throughout the year (DOE 2001c). For the 1961 through 1990 period
in Waverly, about 10'mi (16km) north of the-site, the annual average temperature was
52.9WF (1.6 0 C), with the highest monthly average temperature of 74.10F(23.4'C) in July and
the lowest of 28.8WF (- 1.8°C) in January (National Oceanic and Atmospheric Administration
[NOAA] 2000). Record extreme maximum and minimum temperatures are 102'F (390C) and
-240 F (-3 10C). Annual precipitation averages about 39.7 in. (100.7 cm). Precipitation is
relatively evenly distributed throughout the year but is somewhat higher in spring and summer
than in winter and fall. Snowfall in Portsmouth averages 17.3 in. (43.9 cm) per year, occurring
from November to April. Annual average relative humidity in Columbus, Dayton, and Cincinnati
was more than 70% (Wood 1996).

Surface meteorological data, including wind data, have been collected at the on-site
meteorological tower at the 10-, 30-, and 60-m (33-, 98-, and 197-ft) levels. The tower is in the
southern part of the site. A comparison of annual wind roses for the period 1995 through 2001
indicates that wind patterns at the 10-m (33-ft) level are different from those at the 30-in and
60-m (98- and 197-ft) levels. Winds at the 10-m (33-ft) level appear to be influenced by local
topographical and/or vegetative featiures. Accordingly, wind data at the 30-m (98-fl) level,
believed to be representative of the site, are presented in Figure 3.1-3, which was prepared on the
basis of hourly surface data from the on-site tower (Takacs 2002). More than 40% of the time,
wind blew from the southwest quadrant, with the prevailing wind being from the south. Average
wind speed was about 6.2 mph (2.8 m/s). Directional wind speed was highest, at 7.4 mph
(3.3 m/s), from the northwest, and it was lowest, at 4.0mph (1.8. m/s), from the east.

Tornadoes are' rare in the area surrounding the Portsmouth site, and those that do occur
are less destructive in this region than those occurring in other parts of the Midwest. For the 1950
through 1995 period, 656 tornadoes were reported in Ohio, with 'an'average'of 14 tornadoes'per
year (Storm Prediction Center 2002); For the same period, 3 tornadoes were reported in Pike
County, but most of those were relatively weak-'at most,`F2 of the Fujita tornado scale.

3.13.2 Existing Air Emissions

Nonradiological air emissions from USEC are predominant 'source's in Pike County
(EPA 2003b). Currently, USEC has three OEPA operating permits. The Title V permit for USEC I
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FIGURE 3.1-3 Wind Rose for the Portsmouth Site (30-m level), 1995-2001
(Source: Takacs 2002)

operations has been issued and was effective August 21, 2003, which is a sitewide, federally
enforceable operating permit to cover emissions of all regulated air pollutants at the facility. In
submissions to the OEPA, USEC reported the following criteria pollutant emissions for the year
2001 (see Table 3.1-2): 59.86 tons (54.30 t) of particulate matter with a mean diameter of 10 lim
or less (PM1o), 1.42 tons -(1.29 t) of volatile organic compounds (VOCs), 2,627.64 tons
(2,473.57 t) of SO2, and 362.05 tons (328.45 t) of NO%. These emissions are associated with the
boilers at the X-600 steam plant (which provides steam for the Portsmouth reservation), a boiler
at the X-611 water treatment plant, an emergency generator, and a trash pump (DOE 2002d).
DOE operates numerous small sources that release criteria pollutants and VOCs. At the end of
2001, DOE had eight permitted and seven registered air emission sources (Richmond 2003). In
November 2001, DOE began operation of the X-6002 recirculating hot water plant to provide
heat for the DOE facilities that were formerly heated by hot water from the gaseous diffusion

I
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TABLE 3.1-2 Annual Criteria PolluItant and Volatile Organic Compound Emissions
From USEC and DOE Sources at the Portsmouth Site in 2001

Emission Rate (tonslyr)

Major Emission Source S02 NO, CO VOCs PMo' PM 2.5

USEC facilitiesa 2,627.64 362.05 NAb 1.42 59.86 NA

DOE facilitiesc 21.5 93.6 58.5 5.7 5.3 NA

a Source: DOE (2002d).
b NA = not available.

c Proposed maximum annual emissions based on the assumption thai two boilers would
operate full time.

Source: Richmond (2003).

process. Proposed maximum annual emissions from plant operations account for most of the
DOE emissions (Richmond 2003) (see Table 3.1-2). Other emission sources at DOE, which
include two landfill venting systems, two glove boxes' (not used in 2001), two aboveground
storage tanks in the X-6002A fuel oil storage'facility, and two groundwater treatment facilities,
emit less than I ton per year of conventional air pdllutants (on an individual basis)..

Airborne discharges of radionuclides from.the Portsmouth site are regulated under the
CAA, 40 CFR 61, 'Subpart H, National Emission 'Standards for Hazardous Air Pollutants:
(NESHAPs). Currently, USEC is responsible for most of the sources that emit radionuclides
because DOE leased the production facilities to USEC. In 2001, USEC and DOE reported
emissions of 0.2 and 0.00063 Ci from their radionuclide emission sources, respectively. These
values were used to estimate doses to members of the general public (DOE 2002d).

3.1.3.3 Air' Quality . '

The Ohio State Ambient'Air Quality Staidards.(SAAQS) for six criteria pollutants-
SO2, nitrogen dioxide (NO 2), CO, ozone (03), PM (PMjo and PM2 .5), and lead (Pb) - are the
same as the National Ambient Air Quality Standards (NAAQS)!. (OEPA 2002), as shown in
Table 3.1-3.

The Portsmouth site is located iin'theWilimington-Chillicothe-Logan Intrastate Air
Quality Control Region'(AQCR), which covers' the south-central 'part of Ohio. Currently, Pike
county is designated as being in attainment for all criteria pollutants (40 CFR 81.336). Ambient
concentration data for criteria pollutants around the site are not available. On the basis of

I The EPA promulgated new 03 8-hour and PN12.5 standards in July 1997.
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1997 through 2002 monitoring data, the highest concentration levels for SO2, NO2, CO, PM 10,
and Pb representative of the Portsmouth site are less than 64% of their respective NAAQS, as
listed in Table 3.1-3 (EPA 2003b). However, the highest 03 and PM2 5 concentrations are
approaching or somewhat higher than the applicable NAAQS. These high ozone concentrations
of regional concern are associated with high precursor emissions from the Ohio Valley region
and long-range transport from southern states.

Ambient air monitoring stations in and around the site consist of a network of 15 air
samplers that primarily collect data on radionuclides released from the site. These data are used
to assess whether air emissions from the. Portsmouth site would affect air quality in the
surrounding area. If a person lived close to a monitoring station, the net dose calculated was
0.00019 mrem/yr, which is well below the 10-mrem/yr NESHAPs limit applicable to Portsmouth
(see Section 3.1.7.1). In addition to the radionuclides, samples for fluoride were collected weekly
from 15 ambient monitoring stations in and around PORTS. In 2001, the average ambient.
concentrations were similar to or less than those collected at the background station, except for a
station that is within the process area immediately east of the X-326 building.

Prevention of significant deterioration (PSD) regulations (40 CFR 52.21) limit the
maximum allowable incremental increases in ambient concentrations of SO2 , NO2, and PM1o
above established baseline levels, as 'shown in Table3.1-3. The PSD'regulations, which are
designed to protect ambient air quality in Class I and Class 11 attainment areas, apply to major
new sources and major modifications to existing sources. The nearest Class I PSD areas are Otter
Creek Wilderness Area in West Virginia, about 177 nii (285 km) east of the Portsmouth site;
Dolly Sods Wilderness 'Area in West Virginia, about 193 mi (311 kim) east of the site; and
Mammoth Cave National Park in Kentucky, about 200 mi (322 km) southwest of the site. These
Class I areas are not located downwind of prevailing winds at the Portsmouth site
(see Figure 3.1-3).

3.13.4 Existing Noise Environment

The Noise Control Act of 1972, along with its subsequent amendments (Quiet
Communities Act of 1978; 42 USC 4901-4918), delegates authority to the' states to regulate
environmental noise and directs government agencies to comply with local community noise
statutes and regulations. The State of Ohio and Pike County, where the Portsmouth site is
located, have no quantitative noise-limit regulations.

The EPA has recommended a maximum noise level of 55 dB(A) as the DNL to protect
against outdoor activity interference and annoyance (EPA 1974a). This level is not a regulatory
goal but is "intentionally conservative, to protect the most sensitive portion of the American
population" with "an additional margin of safety." For protection against hearing loss in the
general population from nonimpulsive noise, the EPA guideline recommends an Leq(2 4 h) of
70 dB(A) or less.2

2 Leq is the equivalent steady sound level that, if continuous during a specific time period, would contain the same
total energy as the actual time-varying sound. For example, Leq(24 h) is the 24-hour equivalent sound level.



TABLE 3.1-3 National Ambient Air Quality Standards, Ohio State Ambient Air Quality Standards, Maximum
Allowable Increments for Prevention of Significant Deterioration, and Highest Background Levels Representative of the
Portsmouth Gaseous Diffuslod Plant

PSD Incrementd
NAAQS/SAAQSb (jg/rm3) Highest Background Level

Averaging
Pollutant8  Time Value Typec Class I Class II Concentratione Location (Year)

S2 3 hours 0.50 ppm (1,300 ig/rm3) S 25 512 0,118ppm(24%) Portsmouth (1999)
24 hours 0.14 ppm (365 pg/rm3) P 5 91 0.042 ppm (30%) Portsmouth (1999)
Annual 0.03 ppm (80 jig/m3) P 2 20 0.007 ppm (23%) Portsmouth (2001)

NO2  Annual 0.053 ppm (100 ,g/m 3) P, S 2.5 25 0.029 ppm (55%/6) Cincinnati (1999)

CO l hour 35 ppm(40 mg/m3 ) P -f - 11.7 ppm (33%) Columbus (1999)
8 hours 9 ppm (10 mg/m3) P - - 4.3 ppm (48%) Columbus (1998)

03 I hour 0.12 ppm (235 pg/M3) P, S _ 0.136 ppm (I 13%)5 Lawrence County (1998)
8 hours 0.08 ppm. (157 jiglm3). P. S _ _ 0.101 ppm (126%)" Lawrence County (1998)

PM 1o 24 hours 150 jg/M3  - P, S 8 30 64 jg/M3 (43%)9 Portsmouth(1999)
Annual 50 jig/m3, P. S 4 17 32 pg/rm3 (64%) Portsmouth (1999)

PM 2.5  24 hours 65 pg/m3  P, S _ - .57.5 pg/M3 (88%)9 Portsmouth (2001)
Annual' I 15 jg/m3  P, S _ 24.1 ig/nm3 (161%)' Portsmouth (1999)

Pb Calendar 1.5 jig/rm3  P. S - - 0.05 pg/M3 (3%) Columbus (1999)
* quarter

Fn
Footnotes on next page.
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TABLE 3.1-3 (Cont.)

a CO - carbon monoxide; NO2 = nitrogen dioxide; 03 = ozone; Pb = lead; PM2.5 = particulate matter s2.5 gtm; PMlo = particulate matter
s 10 gtm; and S02 = sulfur dioxide.

b The SO2 (3-hour and 24-hour) and CO standards are attained when the stated value is not exceeded more than once per year. The SO2
(annual), NO2 , and Pb standards are attained when the stated value is not exceeded. The 03 (1-hour) standard is attained when the stated
value is not exceeded more than three times in 3 years. The 03 (8-hour) standard is attained when the 3-year average of the annual fourth-
highest daily maximum 8-hour average concentration does not exceed the stated value. The PMIo (annual) and PM2.5 (annual) standards
are attained when the 3-year average of the annual arithmetic means does not exceed the stated value. The PMlo (24-hour) standard is
attained when the 3-year average of the 99th percentile values does not exceed the stated value. The PM2,5 (24-hour) standard is attained
when the 3-year average of the annual 98th percentile values does not exceed the stated value.

c P = primary standard whose limits were set to protect public health; S = secondary standard whose limits were set to protect public
welfare.

d Class I areas are specifically designated areas in which degradation of air quality is severely restricted under the Clean Air Act; Class 11
areas have a somewhat less stringent set of allowable emissions.

Values in parentheses are monitored concentrations as a percentage of NAAQS or SAAQS.

f A dash indicates that no standard exists.

g Second-highest value.

h Fourth-highest value.

Sources: 40 CFR 50; OEPA (2002); 40 CFR 52.21; EPA (2003b).
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The noise-producing activities within the Portsmouth site are associated w"ith processing
and construction activities and local traffic, similar to those at any otlier'typical industrial site.
During site operations, noise levels near the cooling towers are relatively high, but most noise
sources are enclosed in the buildings. Currently, the site is in cold standby mode, so no major
noise-producing activities exist on site. Another noise source is associated with rail traffic in and
out of the Portsmouth site. In particular, train'whistle noise,'at a'typical noise level of 95 to
115 dB(A), is high at public grade crossings. Currently, rail traffic noise is not a factor' in the
local noise environment because of infrequent traffic (one train per week).

The Portsmouth site is in a rural setting, and no residences or other sensitive receptor
locations (e.g., schools, hospitals) exist in the immediate vicinity of any noisy on-site operations.
(The nearest sensitive receptor is located about I mi (2 km) from Location A for the proposed
conversion facility.) Ambient sound level measurements around the site are not currently
available; the ambient noise level around the 'site is relatively low, however, except. for
infrequent vehicular noise. In general, the background environment is typical of rural areas;
day-night average sound level (DNL) from the population density in Pike County is estimated to
be about 40 dB(A) (EPA 1974b).

3.1.4 Geology and Soil

3.1.4.1 Topography, Structure, and Seismic Risk

The topography of the Portsmouth site area consists of steep hills and narrow valleys,
except where major rivers have formed broad floodplains. The site is underlain by bedrock
composed of shale and sandstone.

The Portsmouth site is situated within the Appalachian Plateau 'Physiographic Province of
the Appalachian Highland region near* its* northwestern terminus at 'the 'Central Lowlands
Province. The'Appalachian Plateau is characterized by deeply' dissected valleys and nearly
accordant ridge tops. The summits of the maintiridges'just east of the Scioto River rise to an
altitude of more than 1,100 ft (355 m) above mean sea level, with relief of up to 500 ft'(150 m)
from the bottom of the valleys.

Portsmouth is'located within the Portsmouth paleoriver valley. Surface and 'near-surface
geology at the site have been heavily influenced by glaciation and the resultant ice dammning and
drainage reversals. The site is located in an abandoned river valley that was filled with lacustrine
(lake) sediments deposited during the existence of prehistoric' Lake Tight (Rogers et al. 1988).
The sedimentary units of interest at the site are, in'ascending order, Ohio Shale, Bedford Shale,
Berea Sandstone, Sunbury Shale, Cuyahoga Shale, Gallia' Sand, and Minford Clay.

The Ohio Shale is 300 to 400 ft (90 to 120 m) thick at the' site It is black and thinly
bedded and may contain oil. The 'Bedford Shale consists 6'f interbedded thin sandstone and shale.
The Berea Sandstone has a larger sand'content thanth&'Bedford Shale but is' otherwise similar.
At the site, the Berea Sandstone forms an aquifer that has' an average thickness'of about 30 ft
(9 m). The Sunbury Shale is a black carbonaceous shale. This unit thins from east to west and
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may be completely absent in western portions of the site (ANL 1991b). The Teays Formation
overlies the Sunbury Shale and is made up of Gallia Sand (unconsolidated Quaternary deposit)
and Minford Clay (unconsolidated Quaternary deposit), in ascending order. These
unconsolidated deposits have a fluvial origin and occupy paleochannels of the Teays River
System. The Gallia Sand member is a silty to clayey, coarse to fine-grained sand with a pebble
base. The Minford Clay member contains interbedded silts and clays and is divided into two
zones: an upper zone of clay and a lower zone of silty clay.

The Portsmouth site is within 60 mi (96 km) of the Bryand Station-Hickman Creek Fault
(ANL 1991 b). No correlation has been made between this fault and historical seismicity. Seismic
Source Zone 60 is a north-northeast-trending zone in central and eastern Ohio and includes the
Portsmouth site.

The largest recorded seismic event in this zone was the Sharpsburg, Kentucky,
earthquake of July 1980. That earthquake registered a magnitude of 5.3 and a Modified Mercalli
intensity of VII. For this site, the evaluation-basis earthquake (EBE) was designated by DOE to
have a return period of 250 years. A detailed analysis indicated that the peak'ground motion for
the EBE was approximately 0.06 times the acceleration of gravity (LMES 1997c). The estimated
mean value of peak ground acceleration for a 1,000-year return period is 0.11 times the
acceleration of gravity (ANL 1991b). Ground motion from such an earthquake would be
equivalent to a Class VI or VII earthquake.

3.1.4.2 Soils

A majority of the soils at Portsmouth are formed on alluvial and lacustrine deposits.
Other important soil-forming materials are parent material, colluvium, and loess (windblown
material) (ANL 1991b). Approximately 1,500 acres (600 ha) of the site consists of moderately
drained soils of the Urban Land-Omulga silt loam complex. The Omulga soil at the site is a dark
grayish brown silt loam about 10-in. (25-cm) thick. Beneath this layer is about 54 in. (137 cm) of
yellowish-brown subsoil. This material is characterized by a friable silt loam, a silty clay
fragipan (low-permeability layer), and, near the bottom, a friable silt loam. Within the fragipan,
the subsoil has slow permeability. Other soils of Portsmouth include the Clifty and Wilbur silt
loams, which occur in stream valleys. The uplands areas contain a mixture of Coolville, Blairton,
Latham, Princeton, Shelocta, and Wyatt soils. A description of these soils is provided' in
Ilendershot et al. (1990).

The substances in soil that might be associated with cylinder management activities at the
Portsmouth site are uranium and fluoride compounds, which could be released if breached
cylinders or faulty valves were present. In 2001, soil was sampled for'rdioactive parameters,
including uranium, at 24'on-site, 18 off-site, and 4 background locations (DOE 2002c).
Analytical results for all off-site and most on-site sampling locations were similar to background
values. Concentrations of uranium ranged from 2.1 to 23.3 pg/g, with the maximum at. samplizig
location RIS-19, adjacent'to the X7705 decontamination building (DOE 2002c). This area is
known to be contaminated from historical small spills; the source of uranium was not considered
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to be the cylinder storage yards Fluoride has not been analyzed in soil samples, but it occurs
naturally in soils and is low in toxicity.

After a March 1978 cylinder handling accident, soil samples were collected to determine
whether the X-745-C and X-745-B yards were contaminated (Geraghty & Miller, Inc. 1994a).
Total uranium concentrations in the X-745-C yard did not appear to be'elevated; they ranged
from 2.2 to 4A pig/g. VOCs, semivolatile organic compounds (SVOCs), and PCBs were detected
in shallow soil samples at maximum concentrations up to about 3 ptg/g'(for polycyclic aromatic
hydrocarbons [PAlls]): Although a few VOCs' were detected at low concentrations in
groundwater from one well, the source is unlikely o be the X-745-C yard (Geraghty & Miller,
Inc. 1994a).

Contaminant concentrations in the X-745-B yard were elevated in some soil samples,
ranging from -.2.7 to 352 pg/g (for the PAH phenaiithrene). However, no uranium, VOCs,
SVOCs, or PCBsv were detected in groundwater associated with' the X-745-B yard. The
contamination was confined to shallow soils and limited to the immediate proximity of the unit
(Geraghty & Miller, Inc. 1994b). ; - '

An investigation of Location A soils was conducted in 2000 (Tetra Tech, Inc. 2000). Six
surface soil samples (collected from depths of 0 to I ft [0 to 35 cm]) were obtained, and
23 subsurface soil samples were collected from'soil borings at the same locations as those where
the surface soil 'samples were'collected. Samples 'were analyzed for VOCs, SVOCs, PCBs, and
'radionuclides. No organic compounds or PCBs were detected in surface or subsurface' soil
samples. In one soil boring'location, alpha activity was detected at a concentration slightly
greater than background in both the surface and subsurface samples (i.e., 5.2 pCi/g in a surface
and subsurface 'soil sample versus 4.8 pCi/g background). Overall, the characterization data did
not indicate soil contamination at Locattion' A.

,: ,.

No characterization of soils in Locations'B an'd C has been conducted. There is: no known,
past or current source of contamination at either of these locations ' ' ' '

; . , .... , ........................

3.1.5 Water Resources :

The affected environment for water resources consists of surface wVater within and in the'
vicinity of the site boundary and groundwater benieath the site. Analysess'of surface water, stream
sediment, and groundwater samples indicated the presence of some contamination resulting fromi
previous gaseous diffusion plant operations.

3.1.5.1 Surface Water ! ,
, :: ' , . , . ' ' ; ', -

The Portsmouth site is within'the Scioto River drainage basin. Both s'urface' water and
groundwater drain from the plant via a fiitiv6rk of tributaries t' the Scioto River (Rogerset al.
1988). The average flow in the Scioto River measured at Higby by the U.S. Geological 'Survey'
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(USGS) between 1930 and 1973 was 2.1 x 106 gal/min (133 m3/s). The 10-year low-flow
discharge at fligby is 1.4 x 105 gal/mim (8.58 m3/s).

The Portsmouth site is drained by several small tributaries of the Scioto River
(Figure 3.1-4). The largest stream on the plant property is Little Beaver Creek, which drains the
northern and northeastern. portions of the site before discharging into Big Beaver Creek.
Upstream of the plant, Little Beaver Creek flows intermittently during the year. On site, it
receives treated process wastewater from a holding pond (via the east drainage ditch) and storm
water runoff from the northwestern and northern sections of the plant via several storm sewers,
water courses, and the north holding pond. The average release to Little Beaver Creek for 1993
was 940 gal/min (0.06 m3/s).

Storm sewers H1, F, and G on the southern end of the plant site discharge to the south
holding pond. This pond overflows to Big Run Creek, another intermittent stream that discharges
into the Scioto River. A small unnamed intermittent watercourse drains the southwest corner of
the site via the southwest holding pond. Farther north on the, property, there is another
intermittent watercourse that receives runoff from the central and western portions of the site via
the west drainage ditch. All of these streams flow directly to the Scioto River and carry only
storm water runoff.

At the Portsm outlh site, DOE is responsible for 6 National Pollutant Discharge
Elimination System (NPDES) outfalls, and USEC is responsible for II NPDES outfalls (DOE
2002d). Total uranium discharge in 2001 from DOE outfalls was estimated as 1.2 kg (2.7 Ib);
total uranium discharge in 2001 from USEC outfalls was estimated as 16.2 kg (35.8 lb).

In addition to NPDES outfall monitoring, surfacle waters are monitored for radioactive
contamination at 14 locations, including locations upstream and downstream from the
Portsmouth site. The surface water monitoring results for 2001 indicated that the measured
radioactive contamination was consistently less than the, applicable drinking water standards
(DOE 2002c,d). Uranium concentrations were detected at levels similar to those that occurred
naturally in the Scioto River surface water sampling locations in 2000. Tc-99 was detected at
43 pCi/L in a sample collected downstream of Little Beaver Creek; this level is well below tile
DOE derived concentration guide of 100,000 pCi/L (DOE 2002d). In addition, in 2001, surface
water samples were collected monthly from five locations at the DOE cylinder storage yards and
analyzed for total uranium, uranium isotopes, TRU, and Tc-99. The maximum detected
concentration of uranium in these samples was 14 pg/L; the maximum Tc-99 concentration was
10 pCi/L.

Sediment samples are also collected at the same locations where USEC surface water
samples are collected, and at the NPDES outfalls on the east and west sides of the Portsmouth
site (DOE 2002d). In 2001, the maximum uranium concentration in sediment was 5.6 pg/g, at
background sampling location RM-10W. The maximum Tc-99 concentration was 16 pCi/g, at
location RM-7 downstream on Little Beaver Creek. Several inorganic substances and PCBs were
also monitored; results of the monitoring indicate no major difference between upstream and
downstream concentrations. PCBs were not detected in sediments.
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3.1.5.2 Groundwater

Five hydrogeological units are important for groundwater flow and contaminant
migration beneath Portsmouth. These units are, in descending order, Minford Clay, Gallia Sand,
Sunbury Shale, Berea Sandstone, and Bedford Shale. The upper tvo units form an aquifer in
unconsolidated Quatemary deposits; the lower three units form a Mississippian bedrock aquifer.
At the site, the hydraulic conductivities of all of the units are very low (Geraghty & Miller, Inc.
1989a). The most conductive unit is Gallia Sand. It has a mean hydraulic conductivity of 3.4 ft/d
(I mid) and a range of 0.11 to 150 ft/d (0.03 to 46 mad). It acts as the principal conduit for
contaminant transport. The next most permeable unit is Berea Sandstone. It has a mean hydraulic
conductivity of 0.16 ft/d (0.05 m/d) and a range of 0.0045 to 15 ft/d (0.0013 to 4.6 mId). The
average conductivity of Minford Clay, the shallowest unit, is estimated to be 0.00023 11/d
(7.0 x 10-5) in the upper zone, while the conductivity of the lower zone is about 0.0042 RId
(0.0013 m/d).

Within the upper portion of the bedrock aquifer, permeability is' primarily produced by
fractures. As depth increases, the presence of fractures decreases, and permeability depends more
on porosity, grain size and shape, and packing arrangement (MMES 1993). At greater depth, the
Berea Sandstone is probably more permeable than the shale units, which act as confining layers.
The direction of groundwater flow beneath the site is controlled by a complex interaction
betw:een the Gallia and Berea units (Geraghty & Miller, Inc. 1989a). The flow patterns are also
affected by the presence of storm sewer drains and by the reduction in recharge caused by the
presence of buildings and paved areas. Groundwater flow patterns in both the Gallia and Berea
units are characterized by an east-west-trending groundwater divide. The direction of
groundwater flow is generally to the south in the southern sections of the Portsmouth site and to
the north in the northern sections.

In the vertical direction, almost all wells exhibit a downward gradient from the Gallia to
the Berea unit. The extent of the gradient is influenced by the thickness of the Sunbury Shale.
Where the Sunbury Shale is thick, the gradient is large. In places where the Sunbury Shale is
absent, upward vertical gradients are observed. Three main discharge areas exist for the
groundwater system beneath Portsmouth: Little Beaver Creek to the north and east, Big Run
Creek to the south, and two unnamed drainages to the west (Geraghty & Miller, Inc. 1989a).

Although Portsmouth has the ability to use Scioto River water, all water is currently
supplied by three off-site water supply well fields completed in the Scioto River alluvium located
just east of the Scioto River. Recharge of the aquifers is from river and stream flow as well as
precipitation (annual average rainfall is 40.7 in. [103 cm]). In 2001, total groundwater production
from this system averaged 6.6 million gal/d (2.5 million Lid) for the site, including USEC
activities (DOE 2002d).

On-site groundwater at and around the Portsmouth site is monitored for radioactive and
nonradioactive constituents at more than 400 wells. On site, five areas of groundwater
contamination have been identified that contain contaminants. The main contaminants are VOCs
(mostly trichloroethylene [TCE]) and radionuclides (e.g., uranium, Tc-99) (DOE 2002d).
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Data from the'2000 annual groundwater monitoring showed that' five contaminants
exceeded their primary drinking water'standards at 'the Portsmouth site: beryllium, chloroethane,
americium, TCE, and uranium. Alpha' and beta activity also exceeded the standards
(DOE 200 1d,e). The concentration of contaminants and the' lateral extent of the plume did not
significantly increase in 2001 (DOE 2002d).

Two phytoremediation projects to clean up TCE-contaminated groundwater are currently
underway at the Portsmouth site. The phytoremediation projects involve the planting of hybrid
poplar trees about 5 ft (2 m) ppart in areas of contamination.The tree roots take up 50 to 350 gal
(190 to 1,325 L) of water per day per tree and also provide nutrients to the soil, which accelerates
bacterial breakdown of contaminants in the soil. One phytoremediation project, which started in
1999, is located on a small area of about 3 acres (I ha) that is just northeast of Location A and
borders part of the proposed new cylinder storage'yard Area 2. The other project, started in 2001,
is located on about'28 acres (II ha) at the southern end of the Portsmouth 'site, to the south and
southeast of Location B. .-

3.1.6 Biotic Resources.

3.1.6.1 Vegetation

The most common type of vegetation on the Portsmouth site is managed grassland, which
makes up 30% of the site (about 1,100 acres [445 ha]) (DOE 2001c). Grasses are the dominant
species in these communities, and they a're maintained by periodic mowing. Oak-hickory forest
(covering 17% of the site)' occurs on Wvell-drained upland areas, and old-field communities (11%)
occur in disturbed 'areas! Upland mixed hardwood forest also covers 11% of the'-site (400 acres
[162 ha]). Black walnut, black locust, honiey locust, black cherry, andpersimmon are the
dominant species inithese'.nmesic to dry upland communities. Riparian forest occurs in low,
periodically 'flooded areas near streams; it 'makes up 4% of the site (153 acres [62 ha]). The
dominant species in riparian forest communities are cottonwood, sycamore, willows, silver
maple, and black walnut. Within the area surrounded by Perimeter Road, the Portsmouth site
consists primarily of open 'grassland (including areas maintained 'as lawns) and developed areas
consisting'of buildings, paved areas, and storage yarids.`'

Location A 'is approximately 26 acres (I 'ha) in size and includes previously disturbed as
well as undisturbed areas. Except for the northern portion,'Location A'is relatively level and has
been graded. The northeastern portion of Location A and the area directly north of
Building X-744-T support an old-field habitat, composed primarily of grasses such as fescue and
broom-sedge, with crown vetch, wild carrot,' and small scattered trees and shrubs. A drainage
ditch bordering an old railroad bed in 'the'east are'a supports sapling sycamore and black locust
trees is wvell 'as mature' black locust.' Vegetation near the buildings is a managed grassland
community and includes fescue, 'ox-eye' daisy, and hop clover. Bulrush occurs in shallow
drainage ditches. The area'immediately adjacent' to the buildings is infrequently mowed. At 'the
northern boundary of Location A, the land surface slopes down to a small stream that runs along
the northern margin of the location, approximately 100 ft (30 m) from the location boundary.
This stream is bordered by a riparian woodland community of willow, mature sycamore, black
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locust, and maple. This woodland community is classified as riparian forest; however, the tree
canopy is fairly open and narrow (less than 100 ft [30 m]) in width. Small woodland areas lie
north of Building X-744-U and northlwest of Building X-744-T; they are continuous with the
riparian woodland community bordering the stream to the north. These wooded areas are
composed primarily 'of mature black locust trees, along with honeysuckle, sumac, and
sweet clover.

Location B is approximately 50.acres (20 ha) in size. It has been disturbed by grading and
construction activities and has a level ground surface. The vegetation at this location is
composed entirely of a managed grassland community and generally remains unmowed. The
dominant species are fescue, broom-sedge, hop clover, and birdfoot trefoil.

Location C is approximately 78 acres (32 ha) in size and has been disturbed by grading
activities. This location is'relatively level to gently sloping throughout and supports an open,
managed grassland vegetation community that generally remains unmowed. The dominant
species is fescue, with yarrow and ox-eye daisy. Two drainages in the southwest portion of this
location are bordered by narrow deciduous woodland communities (approximately 60 ft [18 ml
in width) with open tree canopies. These woodland communities are classified as upland mixed
hardwood forest community.

3.1.6.2 WVildlife

Habitats on the Portsmouth site support a relatively high diversity of terrestrial and
aquatic wildlife species. Species observed on the site include 27mammal species, 114bird
species, II reptile species, and 6 amphibian species. Ground-nesting species include bobwhite
and eastern box turtle. Various species of reptiles and amphibians are associated with streams
and other surface water on the site. Migrating waterfowl use site retention ponds (ANL 1991b).
Additional information on wildlife resources is available in DOE (2001c), MMES (1993), and
ANL (1991b).

Fish communities in Little Beaver Creek range from good to exceptional downstream of
the Portsmouth outfall, and are fair upstream (OEPA 1998). Aquatic habitat quality in Little
Beaver Creek is lower upstream of the Portsmouth outfall, where stream flow is intermittent.
Upstream macroinvertebrate communities are poor, while downstream communities range from
poor to exceptional. The fish community in West Ditch, which is downstream of Location A is
marginally good, while the macroinvertebrate community is fair (OEPA 1993).

The habitats within Locations A, B, and C support wildlife species typical of similar
habitats in the vicinity. Species occurring in open grassland areas like' those that are common in
the three locations include eastern cottontail, meadow vole, and eastern meadowlark. Small
wooded areas, such as those at Locations A and B, support numerous woodland and forest edge
species such as raccoon, gray squirrel, red-headed woodpecker, cardinal, white-breasted
nuthatch, and yellow-rumped warbler.
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3.1.6.3 Wetlands

A wetland survey of the Portsmouth site was conducted in 1995. Approximately 34 acres
(14 ha) of wetlands occur on the site, excluding retention ponds. Forty-one wetlands meet the
criteria for jurisdictional wetlands, while four wetlands are nonjurisdictional (Chandler 1996).
Wetlands on the site primarily support emergent vegetation that includes cattail,'great bulrush,
and rush. Palustrine forested wetlands occur on the site along Little Beaver Creek (ANL 199 lb).
The Ohio State Division of Natural Areas and Preserves has listed two wetland areas near the site
as significant wetland communities: (I) a palustrine forested wvetland, about 5 mi (8 km) east of
the site, and (2) Givens Marsh, a Ipalustrine wetland with persistent emergent vegetation, 'about
2.5 mi (4 km) northeast of the site. The 100-year flo6dplains in the vicinity of the, Portsrmouth
site include Big Beaver Creek and Little Beaver Creek. Both of these floodplains lie outside the
area surrounded by Perimeter Road. . ..

The drainage channel in the east portion of Location A supports a palustrine emergent
wetland community of fox sedge, green bulrush, drooping bulrush, narrow-leaf cattail, and rush
thai is 0.08 acre (0.03 ha) in size; however, only 0.05'acre (0.02 ha) of this wetland lies within.
the boundary of Location A (Figure 3.1-5). The steep'slopes of the channel are vegetated with
upland species. The drainage channel conveys surface water runoff to an intermittent stream that:'
borders the north margin of Location A and likely also receives groundwater discharge. The"'
stream, which lies in a low floodplain, supports a riparian woodland community of6willow,
maple, sycamore, and black locust. The stream and adjacent riparian area lie outside the
boundary of Location A. Another. small stream originates near the southwvest, corner. of this
location and enters a small holding pond west of Perimeter Road, a short dis'tance above the
confluence with the northern stream. . ' ''

Wetlands do not occur at Location B. However, a number of 'wetlands occur in the
vicinity of Location B in areas previously disturbed by industrial development. These wetlands
receive surface runoff from the surrounding landscape; also, asa. result of pre'vious grading
activities, soils are poorly drained. A large palustrine emergent wetland (3.2 acres [1.3 ha]),
composed primarily of cattails, lies immediately to the' south of the east portion of the area; it
receives runoff from portions of Location B. Another s m'all wetland (0.3 acre [0.12 ha]) lies just
outside the southeast comer boundary. of Location B. Several additional wetland areas are
located within the open area to the'-south of Location B. Streams receiving-drainage6 from
Location B lie to the south and southwest and support riparian forest communities. Drainage
flows into a holding pond southwest of Perimeter Road.

Although no wetlands are identified at Location C, two small drainages in the southwest
portion of the area direct surface water flows from Location C to 'Big Run Creek. The upper
segment of the X-230K holding pond is located downstream, immediately west 'of this location.
Also, a drainage ditch along the south margin of the parking area in the northwest portion of
Location C directs surface flows into a small wetland area to the west, beyond the location
boundary. Finally, a drainage ditch exiting this wetland joins the upper segment of the holding
pond.
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FIGURE 3.1-5 WVetlands in the Vicinity of the Three Candidate Locations for the Portsmouth
Conversion Facility



Affected Environment 3-21-

3.1.6.4 Threatened and Endangered SpcCies

Portsmouth DUF6 Conversion Final EJS

Federal- and state-listed species in the vicinity of the Portsmouth site are listed in
Table 3.14. No occurrence of federal-listed plant or animal species on the Portsmouth site has
been documented. The Indiana bat, both federal- and state-listed as endangered, has been
reported in the vicinity -of the Portsmouth' site and may occur on the site during spring or
summer; however, no Indiana bats. were collected during surveys in 1994 and, 1996 (DOE v

1997c). Roosting and nursery sites may iriclude forested areas with loose barked trees (such as
shagbark hickory) and standing dead trees. Potential summer habitat for the Indiana bat was
identified within the corridors along Little'Beaver Creek, the Northwest Tributary stream, and a
wvooded area east of the X-100 facility.-However, most of the Portsmouth site was found tohave'
poor summer habitat because of the small size, isolation,' and insufficient maturity of the few
woodlands on the site.

The sharp-shinned hawk, listed by the State of Ohio as endangered, and the rough green'
snake, a species of special interest in Ohio, have' been observed' on the Portsmouth site
(DOE 2001c). Both of these species inhabit moist woods. The timber rattlesnake, listed by the
State of Ohio as endangered, occurs in the vicinity of the Portsmouth site'but has not been found
on the site. Habitat for the timber rattlesnake is found on and near 'high, dry ridges. Two
state-protected plant species that occur on the'Portsmouth site are Carolina yellow-eyed grass,
listed as endangered, and Virginia meadow-beauiy, listed as potentially threatened (DOE 2001c).

TABLE 3.14 Federal- and State-Listed Endangered, Potentially
Threatened, and Special Concern Specie-s near the Portsmnouth Sits

., I

., .,

Statusa
Category and Scientific

Name Common Name Federal State

Mammals - - ;.
hiyotis sodalis Indiana bat . E E

Birds '
Accipitersiriaus ' Sharp-shinned hawk E

Reptiles
Crotalus horridus Timber rattlesnake E
Opheodrys aestivus Rough green snake S

Plants, ; - :- i ; -
Rhexia virginica . Virginia meadow-beauty - P
Xyris difformis Carolina yellow-eyed grass - ' E

a E -endangered; P -potentially threatened; S =special concem.

Source: DOE (2001c).

I

I
I - . I

. . . I

I . . I
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These species occur in Quadrant IV, northeast of the area bounded by Perimeter Road. A
population of long-beaked arrowhead, a wetland plant listed by the state as threatened, occurs
just north of the site.

,No federal-,or state-listed species have been found to occur at Location A, B, or C. These
locations do not support suitable habitat for the Indiana bat. Although Locations A and C contain
small wooded areas, the proximity to paved roads and the small size and insufficient maturity of
these areas would probably provide poor habitat for Indiana bats. These characteristics also limit
the habitat suitability 'of these snnall wooded areas for the sharp-shinned hawk and rough green
snake. Habitat for the timber rattlesnake does not occur on or near any of the three locations. The
nearest populations of Carolina yellow-eyed grass and Virginia meadowv-beauty are
approximately 1.5 mi (2.4 km)'north of Location A. The highly disturbed conditions at the three
locations do not provide suitable habitat for these species.

3.1.7 Public and Occupational Safety and Health

3.1.7.1 Radiation Environment

Operations at the Portsmouth site result in radiation exposures of on-site workers and
members of the off-site general public (Table 3.1-5). The maximum radiation dose to an off-site
member of the public as a result of on-site facility operations is estimated to be 2.0 mrem/yr,
which is less than 3% of the average dose of 78 mrem/yr from natural background radiation
around the Portsmouth site; (DOE 2002d). The DOE dose limit for the general public is
100 mrem/yr (DOE 1990). The maximum dose was estimated by using the largest environmental
media concentrations monitored at different off-site locations, emission data, and conservative
exposure parameters. In reality, the actual dose received by the general public would be much
lower than the maximum value estimated.

Radiation exposures of the cylinder yard workers include exposures, from activities
performed outside the cylinder yards. The average dose in 2001 was 64 mrem/yi, obtained from
monitoring data (DOE 2002d). That dose is considerably below the maximum dose limit of
5,000 mrem/yr set for radiation workers (10 CFR Part 835). The average dose in 2001 for all
monitored DOE/Portsmouth employees and subcontractors was 1.85 mrem/yr.

3.1.7.2 Chemical Environment

Estimated hazard quotients for members of the general public under existing
environmental conditions near the Portsmouth site are presented in Table 3.1-6. The hazard
quotient represents a comparison of estimated' maximum potential human intake levels with
intake levels below which adverse effects are very unlikely to occur (see Appendix F for further
details). The estimated hazard quotients indicate that exposures to uranium and fluoride for
members of the general public near the Portsmouth site are much lower than those that might be
associated with adverse health effects.
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TABLE 3.1-5 Estimated Riadiatioin Doses to Mcmbcrs of the General Public and
Cylinder Yard Workers at'the Portsmouth Gaseous Diffusiion Plant

' Dose to
Individual

Receptor 'Radiation Source (mrernlyr)

Member of the general public (MEl)3  Routine site operations
Airborne radionuclides 0.060b
Waterborne radionuclides 0039c
Direct gamma radiation 0.98d
Ingestion 0.88'

Cylinder yard worker External radiation 64f

On-site monitored employee External radiation 1.859

Member of the public or worker Natural background radiation 78h
around the Portsmouth site

DOE worker limit ' -i . 2,000'

a The MEI is assumed to reside at an off-site location or undertake specific activities that
would yield the largest dose. An average person would receive a radiation dose much less
than the values shown in this table.

b Radiation doses from airborne releases were estimated on the basis of air concentrations
calculated by an air dispersion model. For'the total dose of 0.060 mremlyr, 0.0 14 mremlyr
was contributed by DOE sources, and 0.046 mrenlyr was contributed by USEC sources.'
The radiation dose calculated from the maximum measured ambient air concentrations was
approximately 0.3% of the estimated value (DOE 2002b,c). '

The MEI is assumed to drink water and ingest fish caught from the Scioto River. The MEI
is also assumed to swim and boat in the'river and use'the shoreline for recreational
activities (DOE 2002c). This is a very conservative assumption because actually, the Scioto
River is not used for drinking water downstream of the'Portsmouth facility.'

d Radiation exposure is assumed to be incurred by a person driving slowly on Perimeter
Road and passing close to the edge of the cylinder yards 2 times a day for 185 days per
year. The radiation dose was estimated by using the direct radiation monitoring'data taken
at the cylinder yards. Radiation levels ii th'e accessible point would be much lower
(DOE 2002b). Because Perimeter Road was closed to the public after September 11,'2001,
185 days was used in the calculation rather than the previously used 260 days:

c Radiation doses would result from ingestion of sediment, soil, locally pr6duced vegetation
and crops, deer, and fish. They were calculated by using detected concentrations'of'
radionuclides in different media at different locations (DOE 2002c). :

f Average dose from monitoring dataiin yeair2001 (DOE 2002b).

B Average dose from monitoring'data (DOE 2002b). If cylinder yard workers were excluded,
the average fIr the rest of the employees would be 0.84 mremlyr.

h Average dose from natural background radiation; 50 mremlyr cosmic radiation and
28 mrermyr terrestrial radiation (DOE 2002c).

DOE administrative procedures limit DOE workers to 2,000 mremlyr (DOE 1992), whereas
the regulatory dose limit for radiation workers is 5,000 mremlyr (10 CFR Part 835).
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TABLE 3.1-6 Estimated Hazard Quotients for Members of the General Public
near the Portsmouth Site utnder. Existing Environmental Conditionsa

Assumed Estimated Reference
Environmental Exposure Chronic Intake Leveib Hazard

Medium Parameter Concentration (mg/kg-d) (mgjkg-d) Quotientc

Aird Uranium 0.0013 pg/m3  3.7 x 10-7 0.0003 0.0012
IIF 0.094 pg/m3  2.7 x 10-5 0.02 0.0013

Soil' Uranium 6.8 mgfkg 9.1 x 10-5 0.003 0.030

Surface waterf Uranium 5.7 pg/L 3.1 x 10-6 0.003 0.0010
Fluoride 400 pg/L 2.2 x 104 0.06 0.0037

Sedimentf Uranium 5.6 mg/kg 1.5 x l0-6 0.003 0.0005

Groundwaterg Uranium 27.5 pg/L 7.9 x 104 0.003 0.26

a The receptor is assumed to be a long-term resident near the site boundary or another off-site
monitoring location that would have the highest concentration of the contaminant being
addressed; reasonable maximum exposure conditions were assumed. Only the exposure
pathway contributing the most to intake levels was considered (i.e., inhalation for air and
ingestion for soil, sediment, surface water, and groundwater). Residential exposure scenarios
were assumed for air, soil, and groundwater analyses; recreational exposure scenarios were
assumed for surface water and sediment analyses.

b The reference level is an estimate of the daily human exposure level that is likely to be
without an appreciable risk of deleterious effects. The reference levels used in this assessment
are defined in Appendix F.

c The hazard quotient is the ratio of the intake of the human receptor to the reference level. A
hazard quotient of less than I indicates that adverse health effects resulting from exposure to
that chemical alone are unlikely.

d Maximum concentrations from among property-line and farther off-site sampling locations
were used for assessment of general public exposures. Fluoride was reported, which was used
as a surrogate for IIF. Air exposure concentrations are the maximum annual average reported
for all property-line and off-site monitoring locations (DOE 2002c,d). Sample numbers:
12 per location for uranium; 52 per location for fluoride.

e The soil exposure concentration is the maximum value from 31 property-line and off-site
sampling locations (DOE 2002d). Sample numbers: 2 per location.

f Surface water and sediment exposure concentrations are the maximum annual averages
reported for all NPDES outfall locations and other off-site monitoring locations, including
cylinder yard runoff locations (DOE 2002c,d).

g Groundwater exposure concentration is the upper-end concentration reported for all on-site
monitoring wells in 2000 (DOE 200ie). These wells are not used for drinking water. Several
additional substances exceeded drinking water standards or guidelines in 2000; only uranium
is listed here because it is of particular interest for this EIS. Specific concentrations were not
available but were stated to be similar to 2000 concentrations (DOE 2002d). Fluoride
concentrations were not available.
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The Occupational Safety 'and Health Administration (OSHIA) has proposed permissible
exposure limits (PELs) for uranium compounds and HF in the 'workplace (29 CFR Part 1910,
Subpart Z, as of February 2003) as follows: 0.05 mg/m3 for soluble uranium compounds,
0.25 mg/m3 for insoluble uranium compounds, and 2.5 mg/m3 for HF. Portsmouth worker
exposures are kept below those limits.'

3.1.8 Socioeconomics

Socioeconomicdata for the Portsmouth'site focus on an ROI of four counties in Ohio:
Jackson, Pike, Ross, and Scioto. The counties included in the ROI were selected on the basis'of
the current residential locations of government workers directly connected to Portsmouth
activities. It encompasses the area in which these workers spend most of their salaries. More than
90% of Portsmouth workers currently reside in these counties (Takacs 2002). In the following
sections, data are presented for each of the counties in the ROI. However, because the majority
of Portsmouth workers live in Scioto'and Pike Counties'and in the City of Portsmouth, it is
expected that the majority of impacts from Portsmouth activities would occur in these locations.
Therefore, more emphasis is placed on these areas.

3.1.8.1 Population

The population of the 1Ol in 2000 was 212,876 people (U.S. Bureau of the Census
2002a) and was projected to reach 215,700 by 2003 (Table 3.1-7). In 2000, 79,195 people (37%
of the ROI total) resided in Scioto County, with 20,909 of them'residing in the City of
Portsmouth itself (U.S. Bureau of the Census 2002a). During the 1990s, with the exception- of
Scioto County, each of the counties in the ROI experienced a small increase in population, with
an ROI average increase of 0.4%, while Portsmouth itself experienced a decline, of -0.8%.. Over
the same period, the population of Ohio grew at a rate of 0.5%.

3.1.8.2 Employmcnt

Total employment in Scioto County was 18,691 in 2000 and was projected to reach
19,200 by 2003. The economy of the county is dominated by the trade and service sectors;
employment in these sectors currently contributes more than 73%/o of all, employment in the
county (see Table 3.1-8). Employment growth in the highest growth sector, services, was 5.7%
during the 1990s, compared with'lO0% in the county'forall sectors as a whole'(U.S. Bureau of
the Census 1992, 2002b). ,

In 2000, total employment in Pike County was 10,739, and it was expected to reach
12,400 by 2003. The economy of the county is dominated by the manufacturing and service
industries; employment in these activities currently contributes more than 78% of all
employment in the county (see Table 3.1-9). Employment growth in the highest growth sector
(services) was 9.5% during the 1990s, compared with 4.8% in the county for all sectors as a
whole (U.S. Bureau of the Census 1992, 2002b).



I

Affected Environment 3-26 Portsmouth DUF6 Conversion Final EIS

TABLE 3.1-7 Population in the Portsmouth Region of Influence
and Ohio in 1990, 2000, and 2003

Growth
Rate (%), 2 00 3b

Location 1990 2000 1990-2000a (Projected)

City of Portsmouth 22,676 20,909 -0.8 20,400
Scioto County 80,327 79,195 -0.1 78,900
Pike County 24,249 27,695 1.3 28,800
Jackson County 30,230 32,641 0.8 33,400
Ross County 69,330 73,345 0.6 74,600
ROI total 204,136 212,876 0.4 215,700

Ohio 10.847,115 11.353,140 0.5 11,510,000

a Average annual rate.

b ANLprojections, as detailed in Appendix F.

Source: U.S. Bureau of the Census (2002a), except as noted.

TABLE 3.1-8 Employment in Scioto County by Industry in 1990 and 2000

No. of People Percentage No. of People Percentage
Employed in of County Employed in of County Growth Rate (%),

Sector 19903 Total 2000b Total 1990-2000

Agriculture 921c 5.4 5 67 d 3.0 _4.7c
Mining 50 0.3 10 0.1 -14.9
Construction 795 4.7 1,159 6.2 3.8
Manufacturing 2,237 13.2 2,257 12.1 0.1
Transportation and 664 3.9 316 1.7 -7.2

public utilities
Trade 6,039 35.5 4,168 22.3 -3.6
Finance, insurance, 772 4.5 825 4.4 0.7

and real estate
Services 5,455 32.1 9,498 50.8 5.7

Total 16,991 18,691 1.0

U.S. Bureau of the Census ( 992).

b U.S. Bureau of the Census (2002b).

c These agricultural data are from 1992 and are taken from U.S. Department of Agriculture (USDA)
(1994).

d These agricultural data are from 1999 and are taken from USDA (1999).

c Agricultural data are for 1992 and 1997.
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TABLE 3.1-9 Employment in Pike County by Industry in 1990 and 2000

No. of People Percentage No. of People Percentage
Employed in of County Employed in of County Growth Rate (%),

Sector 19903 Total 2000b Total 1990-2000

Agriculture 206C 3.1 167d 1.6 -2.1
Mining 60 0.9 76 0.7 2.4
Construction 183 2.7 342 3.2 6.5
Manufacturing 3,601 53.4 5,874 54.7 5.0
Transportation and 182 2.7 164 1.5 -1.0

public utilities
Trade 1,269 18.8 1,361 12.7 0.7
Finance, insurance, 187 2.8 265 2.5 3.6

and real estate
Services 1,018 15.1 2,517 23.4 9.5

Total 6,738 10,739 4.8

a U.s. Bureau of the Census (1992).
b U.S. Bureau of the Census (2002b).

c These agricultural data are from 1992 and are taken from USDA (1994).

d These agricultural data are from 1999 and are taken from USDA (1999).

c Agricultural data are for 1992 and 1997.

In 2000, total employment in the ROI was 63,044, and it was projected to reach 67,900
by 2003. The economy of the ROI is dominated by the manufacturing and service industries;
employment in these activities currently contributes more than 66% of all employment in the
ROI (see Table 3.1-10). Employment growth in the highest growth sector (services) Bias almost
6.6% during the 1990s, compared with 2.5% in the ROI for'all sectors as a whole (U.S. Bureau
of the Census 1992, 2002b). Employment at the Portsmouth site currently' stands" at
1,727 (Takacs 2002).

Unemployment in the ROI has remained persistently high despite falling rates during the
1990s. In Scioto County, the rate steadily declined during the 1990s from a peak rate of 11.5%lin
1992 to the December 2002 rate of 7.3% (Table 3.1-11) (Bureau of Labor Statistics [BLS] 2002).
In Pike County, rates also fell, 'from a peak of 11.7% in 1992 'to' the current rate of 8.9%. The
December 2002 unemployment in the ROI wvas 7.2% compared with 5.0% for the state.

3.1.8.3 Personal Income

Personal income in Scioto County was about $1.6 billion in 2000 (in 2002 dollars), and it
was projected to reach almost $1.9 billion by 2003, with an annual average rate of growth of
1.5% over the period 1990 through 2000 (Table 3.1-12). County per capita income also rose in
the 1990s, and it was projected to reach $23,600 in 2003, compared with $17,631 at the
beginning of the period.
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TABLE 3.1-10 Employment in the Portsmouth Region of Influence by Industry in 1990 and -
2000

No. of People No. of People
Employed in Percentage Employed in Percentage Growth Rate

Sector 19903 of ROI Total 2000b of R0 Total (%), 1990-2000

Agriculture 2,568c 5.2 2,121d 3.4 -I9'
Mining 274 0.6 299 0.5 0.9
Construction 1,922 3.9 2,671 4.2 3.4
Manufacturing 12,955 26.3 16,515 26.2 2.5
Transportation and 1,818 3.7 1,293 2.1 -3.6

public utilities
Trade 14,388 29.2 11,689 18.5 -2.1
Finance, 1,813 3.7 3,308 5.2 6.2
insurance,

and real estate
Services 13,388 27.2 25,334 40.2 6.6

Total 49,254 63,044 2.5

U.S. Bureau of the Census (1992).

b U.S. Bureau of the Census (2002b).

c These agricultural data are from 1992 and are taken from USDA (1994).

d These agricultural data are from 1999 and are taken from USDA (1999).

c Agricultural data are for 1992 and 1997.

In Pike County,. personal income totaled almost $0.6 billion in 2000 (in 2002 dollars),
and it was projected to reach almost $0.7 billion in 2003, with an annual average rate of growth
of 3.4% over the period 1990 through 2000 (Table 3.1-12). County per capita income also rose in
the 1990s, and it was projected to reach $23,700 in 2003, compared with $16,944 at the
beginning of the period.

Growth rates in total personal income were higher in the ROI as a whole than for Scioto
County, but lower than those for Pike County. Total personal income grew at a rate of 2.2% in.
the ROI over the period.1990 through 2000, and it was projected to reach $5.3 billion by 2003.
ROI per capita income was projected to grow from $18,109 in 1990 to $24,500 in 2003, an
average annual growth rate of 1.8%.
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TABLE 3.1-11 Unemployment Rates in
Scioto and Pike Counties, the
Portimoutli Region of Influence, and
Ohio

Location and Period . Rate (%)

Scioto County'
1992-2002 average 9.4
Dec. 2002 (current rate) 7.3

Pike County
1992-2002 average 95
Dec. 2002 (current rate), 8.9

ROI -

1992-2002 average 8.0
Dec. 2002 (current rate) 7.2

Ohio
1992-2002 average 5.1
Dec. 2002 (current rate) 5.0

Source: BLS (2002).

TABLE 3.1-12 Personal Income in Scioto and Pike Counties and the Portsmouth
Region ofinfluencein 1990,2000,and 2003

, .. . I -

Growth Rate (%), 2003
Location and Type of Income 1990 2000 1990-2000 (Projected)a

Scioto Contyjt
Total personal income (millions of 2002 S)
Personal per capita income (2002 $)

* 1,416 .. 1,624
17,631 . 20,501 1.75;

1,900
23,600

Pike Count)'
Total personal income (millions of 2002 S) A411 556
Personal per capita income (2002 S) .16,944 '20,061

Total ROI .

Total personal income (millions of 2002 S) 3,697 4,509
Personal per capita income (2002 $) - 18,109 21,180

.'A ' '' '!
* 1.9-

2.2
1.8

690
23,700

5,300
24,500

a ANL projections, as detailed in Appendix F.

Source: U.S. Department of Commerce (2002).
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3.1.8.4 Housing

Housing stock in Scioto County grew at an
annual rate of 0.5% over the period 1990 through
2000 (Table 3.1-13) (U.S. Bureau of the Census
2002a), with total housing units projected to
remain at 34,600 by 2003, reflecting the declining
growth in county population. Housing in the City
of Portsmouth declined during this period by
-0.5%, with total housing units expected to fall to
10,100 in 2003. About 1,600 new units were
added to the existing housing stock in the county
during the 1990s, but there were 500 fewer units
in the City of Portsmouth in 2000. Vacancy rates
in 2000 stood at 11.0% in the city and 9.3% in the
county as a whole for all types of housing. On the
basis of annual population growth rates,
3,400 vacant housing units were expected in the
county in 2003, of which about 1,000 were
expected to be rental units available to incoming
construction workers at the proposed facility.

TABLE 3.1-13 Housing Characteristics
in the City of Portsmouth, Scioto and
Pike Counties, and the Region of
Influence in 1990 and 2000

No. of Units
Location and
Type of Unit 1990 2000

City of Pornsmouth
Owner-occupied 5,478 4,853
Rental , 4,189 4,267
Total unoccupied 1,091 1,128
Total 10,758 10,248

Scioto County
Owner-occupied 20,774 21,646
Rental 9,012 9,225
Total unoccupied 2,622 3,183
Total 32,408 34,054

Pike County
Owner-occupied 6,113 7,314
Rental 2,692 3,130

Housing stock in Pike County grew at an Total unoccupied 917 1,158
annual rate of 1.8% over the period 1990 through Total 9,722 11,602
2000 (Table 3.1-13) (U.S. Bureau of the Census
2002b), with total housing units expected to reach Owner-occupied 52,302 58,246
12,200 in 2003, reflecting moderate growth in Rental 21,874 22,824
county population. Almost 1,900 new units were Total unoccupied 6,579 7,956
added to the existing housing stock in the county Total 80,755 89,026
during the 1990s. Vacancy rates in 2000 stood at
10% in the county as a whole for all types of Source:U.S.BureauoftheCensus(2002a).
housing. On the basis of annual population
growth rates, 1,200 vacant housing units were projected in the county in 2003. About 360 of
these were expected to be rental units available to incoming constructioti workers.

In the ROI as a whole, housing grew at a faster rate than in Scioto County or the City of
Portsmouth during the 1990s, with an overall growth rate of 1.0%. Total housing units were
expected to reach 91,700 by 2003, with more than 8,300 housing units added in the 1990s. On
the basis of vacancy rates in 2000, which stood at 8.9%, more than 2,300 rental units were
expected to be available to incoming construction workers.
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3.1.8.5 Community Resources

3.1.8.5.1 Community Fiscal Conditions. Revenues and expenditures for local
government jurisdictions, including counties, cities, and school districts, constitute community
fiscal conditions. Revenues would come primarily from state and local sales tax revenues
associated with employee spending during construction and operation and, would be used to
support additional local community services currently provided'by each jurisdiction. Tables I
and 2 in Allison (2002) present information on revenues and expenditures by. the various local
government jurisdictions in the ROI.

3.1.8.5.2 Community Public Services. Construction and operation of the proposed
facility would increase demand for community services in the counties, cities, and school
districts likely to host relocating construction workers and operations employees. Additional
demands would also be placed on local medical facilities and physician services. Tables 3.1-14
and 3.1-15 present data on employment and levels of service (number of employees per
1,000 population) for public safety, general local government services, and physicians.
Tables 3.1.8-16 and 3.1.8-17 provide staffing data for school districts and hospitals.

3.1.9 Waste Management

The Portsmouth site generates several categories of waste, including wvastewater; solid
LLW; solid and liquid mixed hazardous and radiological waste; nonradioactive hazardous waste;

TABLE 3.1-14 Public Service Employment in the City of Portsmouth, Scioto and Pike
Counties, and Ohio in 2002

City of Portsmouth Scioto'County Pike County Ohiob

Employment No. of Level of No. of Level of No. of Level of Level of
Category Workers Servicea Workers Service Workers Servicea Servicea

Police 44 2.1 90 . - 1.5 10-. 0.4 2.3
Firec 44 2.1 0 0 0 0 1.4
General 212 10.1 730 12.5 294 12.6 34.6
Total 300 14.3 820 14.1 304 13.1 52.4

a Level of service represents the number of employees per 1,000 persons in each jurisdiction
(U.S. Bureau of the Census 2002a).

b 2000 data.

c Does not include volunteers.

Sources: City of Portsmouth: Doyle (2002); Scioto County: Massey (2002); Pike County: Jones (2002);
Ohio: U.S. Bureau of the Census (2002c).
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TABLE 3.1-15 Number of Physicians in Scioto and Pike Counties and
Ohio in 1997

Scioto County Pike County Ohio

Employment Level of Level of Level of
Category Number Service3  Number Service3  Servicea

Physicians 106 1.3 25 0.9 2.4

a Level of service represents the number of physicians per 1,000 persons in
each jurisdiction.

Source: American Medical Association (1999).

TABLE 3.1-16 School District Data for Scioto and Pike Counties and
Ohio in 2001

Scioto County Pike County Ohio

Student-to- Student-to- Student-to-
Employment Teacher Teacher Teacher

Category No. Ratioa No. Ratio 3  Ratioa

Teachers 732 17.9 287 19.0 10.8

a The number of students per teacher in each school district.

Source: Ohio Department of Education (2002).

TABLE 3.1-17 Medical Facility Data for Scioto and Pike
Counties in 1998

No. of Occupancy
Hospital Staffed Beds Rate (%)3

Scioto County
Southern Ohio Medical Center 281 56

Pike County
Pike Community Hospital 40 NAb

a Percentage of staffed beds occupied.

b NA = not available.

Source: hlealthcare InfoSource, Inc. (1998).
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and nonradioactive, nonhazardous solid waste. Disposal of waste generated from ongoing
management of the DOE-generated DUF6 cylinders currently in storage is managed by DOE.
USEC is responsible for wastes generated from ongoing operations that are leased from DOE,,
except for "legacy wastes," which' ontain constituents 'such as asbesios and PCBs. The cylinder
storage yards at Portsmouth currently generate only a'very small amount of wasIe compared with
the volume of waste generated from ongoing plant operations. Cylinder yard waste consists of
small amounts of metal, scrapings from cylinder maintenance operations, potentially
contaminated soil, and miscellaneous items.

The site has an active program to minimize the generation of solid LLW, hazardous
waste, and LLMW. Radioactive -waste minimization efforts include segregating radioactive
waste from nonradioactive waste; redticing radiblogically controlled areas, thereby reducing the
volume of personal protective equipment; and improving the segregation and handling of
laboratory waste. Hazardous and 'mixed waste nminimization actions include sorting burnable
waste from radioactively contaminated materials, reducing the use of absorbent cloths -to clean
up PCB spills, reducing floor sweeping waste, and substituting': materials containing
nonhazardous components. Solid waste minimization actions include recycling corrugated
cardboard, office paper, fluorescent light bulbs, batteries, and aluminum.

Table 3.1-18 lists the Portsmouth site TABLE 3.1-18 Projected Waste
waste loads assumed for the analysis of impacts of Generation Volumes for the Portsmouth
projected activities. Sited

3.1.9.1 Wastewater Waste Treatment
Waste Category Volume (m3/yr)

Wastewater at Portsmouth consists of
nonradioactive sanitary and process-related waste- LLW 73,000

coln lwon LLMW 5,600water streams, cooling water blowdown 0
radioactive process-related liquid" effluent, hazardous waste 110
discharges from groundwater treatment systems, Nonhazardous wasteb
and storm water runoff from plant areas, including Solids 3,200
runoff from the coal pile. Wastewater is processed Wastewvater l45l00O
at several on-site treatment facilities and then
discharged to either the Scioto River or its a Volumes include operational and
immediate tributaries, including' Little Beaver 'environme'nial restoration wastes
Creek, ' through several permitted outfalls?', projected frorm FY 2002 toFY 2025.
Treatment facilities include an activated -sludge b -Volumes include sanitary and industrial
sewage treatment plant;' several faciiities that wastes.
employ wvaste-spiecific 'pretreatment technologies S a ' 0.

ss- s - . . - . ;Source: Ca'if (2002c). ' '(e.g., pH adjustment, activated carbon adsorption,
metals"' removal, denitrification, and 'ion '
absorptioni); and numerous settling basins designed to facilitate solids settling, oil collection,
and chlorine dissipation The site wvastewater facilities have a capacity 'of approximately
5.3 million gal/d (20 million L/d) (DOE i996a).
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3.1.9.2 Solid Nonhazardous, Nonradioactive WVaste

Solid waste -including'sanitary refuse, cafeteria waste, industrial waste, disinfected
medical waste (excluding drugs), and construction and demolition waste - is collected and
disposed of off site at a state-permitted sanitary landfill. Disposal is in shallow trenches covered
with earthen fill.

3.1.9.3 Nonradioactive Hazardous and Toxic Waste

Nonradioactive waste that is considered hazardous waste according to RCRA, or that
contains PCBs defined under the Toxic Substances Control Act (TSCA), requires special
handling, storage, and disposal. The Portsmouth site generates waste, including spent solvents,
heavy-metal-contaminated waste, and PCB-contaminated toxic waste. Portsmouth provides long-
term on-site storage for hazardous waste at the X-7725 and X-326 RCRA storage areas. Several
additional 90-day satellite storage areas are available for temporary storage of hazardous waste.
Hazardous waste is sent to permitted, off-site contractors for final treatment and/or disposal.

3.1.9.4 Low-Level Radioactive WVaste

LLW generated at the Portsmouth site is stored on site pending shipment to off-site
treatment/disposal facilities. Solid LLW generated at the site includes refuse, sludge, and debris
contaminated with radionuclides, primarily uranium and Tc-99.

3.1.9.5 Low-Level Radioactive Mixed Waste

LLW that contains PCBs or RCRA hazardous components is considered to be LLMW.
All of the LLNIW inventory at Portsmouth is subject to RCRA land disposal restrictions. LLMW
is currently stored on site pending shipment to off-site disposal facilities.

3.1.10 Land Use

The Portsmouth site is located in south-central Ohio, in the southern portion of rural Pike
County about 22 mi (35 kin) north"of the' Ohio River and aboui I mi (1.6 km) east of the Scioto
River. On the basis of an 'analysis of Landsat satellite imagery from 1992, dominant land cover
categories in Pike County include' deciduous forest (64.6%), pasture/hay (21.6%),, and row crops
(10.3%) (Figure 3.1-6). The 1997 agricultural census recorded 435 farms in Pike County in 1997,
covering more than 78,300 acres (31,687 ha) (USDA 1999). Human settlement is sparse
throughout most of Pike County; the largest communities (Piketon and.Waverly) are located near'
the Scioto River north of the Portsmouth site. Apart from the two commIunities just mentioned
and the villages of Jasp'er'northwest of the 'site and Wakefield south of the site, the portion of
Pike County containing the Portsmouth site is dominated by forest, pasture, and row crops.
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The Portsmouth site covers 3,714 acres (1,500 ha); the uranium enrichment facilities are-
located on an 800-acre (320-ha) fenced core area within the larger site. The site is heavily:
developed. and. includes about 150 buildings, trailers, and sheds. The areas between structures
consist primarily of mowed grassy areas ahd pasture, while the area immediately surrounding the.
Portsmouth site generally features a combination of deciduous forest and pasture.

3.1.11 Cultural Resources

Southern Ohio contains evidence from most of the major prehistoric periods for Eastern
North America. The earliest period, Paleoindian, is very poorly represented in southern Ohio;
however, numerous sites dating to the Archaic Period (9,000 B.C.-900 B.C.) have been found.in
close proximity to - Portsmouth. The -Woodland Period (900.' B.C.-A.D. 900).. is'.also
well-represented, as''evidenced by the mound complexes that appear in southern Ohio. The final
prehistoric period represented in southern Ohio is the Fort Ancient culture (A.D. 900-A.D.
1600). During-the early-historic period, the' Shawnee inhabited southern Ohio, including -the:
Scioto Valley where Portsmouth is located. No federally recognized tribe has land claims in Pike'
County; however, thee: county is in the' traditional range of the Shawnee Indians. Consultations-
with the Shawnee and the Ohio State Historic Preservation Officer (SHPO) have been initiated.
(see Appendix E for consultation letters). However, no religious or sacred sites, burial sites, or
resources significant to Native Americans have been identified at the Portsmouth site to date.

The first pernianent 'non-native settlement in the region wvas in 1801. The economy was
almost entirely based on'agriculture. The populations in the Portsmouth region grew slowly. The -

primary impetus for growth in the Scioto Valley was the expansion of transportation' routes.
During the 19th and early. 20th centuries, several' canals, roads, and, finally,' railroads were
constructed in'the Scioto' Valley region.

In 1951, the Scioto Valley was chosen by the AEC a's the location for the third gaseous
uranium diffusion facility'within the nation's Cold War nuclear complex,.to complement the
facilities at Oak Ridge, Teninessee, and Paducah, Kentucky. Construction of the Portsmouth GDP
began in 1952. The plant' first became operational in 1954 and was completed. in 1956. The
facility provided enriched'uranium-235 to fuel power reactors and nuclear-powered submarines
and ships. The'Portsmouth facility scaled back production for-imany.years, suspending the
production of highly enriched uranium in; 1991, after the end of the Cold War..

Portsmouth and its surrounding area have the potential to yield both prehistoric and
historic cultural resources. Archaeological and 'architectural, surveys were undertaken at
Portsmouth in, 1996; however, neither report has been finalized. Discussions between Portsmouth
and the Ohio SHPO are ongoing. The proposed construction sites at Portsmouth have been
previously disturbed, and preservation of archaeological sites is unlikely. Cold War era structures
do exist at Locations A and B,: but their significance has yet to be determined.



Affected Environment 3-37 Portsmouth DUF6 Conversion Final EIS

3.1.12 Environmental Justice

3.1.12.1 Minority Populations

This EIS uses data from the most 'recent decennial census in 2000 to evaluate
environmental justice implications of the proposed action and all alternatives with respect to
minority populations. The CEQ guidelines on environmental justice recommend that "minority"
be defined as members of American Indian or Alaska Native, Asian or Pacific Islander, Black
non-Hispanic, and Hispanic populations (CEQ 1997). The earliest release of 2000 census data
that included information necessary to identify minority populations identified individuals both
according to race and Hispanic origin (U.S. Bureau of the Census 2001). It also identified
individuals claiming multiple racial identities (up to six races). To remain consistent with the
CEQ guidelines, the phrase "minority population" in' this document refers to persons who
identified themselves as partially or totally Black (including Black or Negro, African American,
Afro-'American, Black Puerto Rican, Jamaican, Nigerian, West Indian, or' Haitian), American
Indian or Alaska Native, Asian, Native Hawaiian orother Pacific Islander, or "Other Race." The
minority, category also includes White individuals 'of Hispanic origin, although the latter is
technically an ethnic category. To avoid, double counting, tabulations included only White
Hispanics; the above racial groups already account for non-White Hispanics. In sum, then, the
minority population considered under. environmental justice consisted of all non-White persons
(including those of multiple racial affiliations) plus White persons of Hispanic origin.

To identify census tracts with disproportionately high minority populations, this EIS uses
the percentage of minorities in each state containing a given tract as a reference point. Using the
individual states to' identify disproportionality acknowledges'that minority distributions in the
state can differ from those found in the nation as a whole. In 2000, of the 206 census tracts
within 50 mi (80 km) of the proposed conversion facility at Portsmouth, 12 had minority
populations in excess of state-specified thresholds -a total of 7,735 minority persons in all
(Figure 3.1-7). In Pike County, 3.7%of the'2000 population was minority (U.S. Bureau of the
Census 2002d).

3.1.12.2 Low-income Populations'

As recommended by the CEQ guidelines, the environmental justice analysis identifies
low-income populations as those falling below the statistical poverty level identified annually by'
the U.S. Bureau of the Census in its Series P-60 reports on income and'poverty. The Census
Bureau defines poverty levels on the basis of a statistical threshold that considers for each family
both overall'family size and the number 'of related children younger than 18 years old. For
example, in 1999, the 'poverty threshold annual income for a family of three with one related
child younger than 18 was $13,410; while the poverty threshold for a family of five with one
related child younger than 18 was'$21,024 (see U.S. Bureau of the Census 2000). The 2000
census used 1999. thresholds because 1999 was !the imost recent year for which annual'income
data were available when the.census was conducted.-If a family fell below the poverty line for its
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Census Tract Data within 50 Miles of Site

Below State Percent Minority [] State

Above State Percent Minority 1 J Portsmouth Site
Ohio > 16.0% LllJn
Kentucky > 10.7% m Census Tracm > Po
West Virginia > 5.4% mles from Portsmouth

FIGURE 3.1-7 Census Tracts within 50 mi (80 kmn) of the Conversion Facility at the Portsmouth
Site with Minority Populations in Excess of State-Specific Thresholds (Source: Based on data
from U.S. Bureau of the Census 2002d)



AffectedEnvironment ' 3-39 Portsmouth DUF6 Conversion Final EIS

particular composition, the census considered all individuals in that family to be below the
poverty line.

To identify census tracts with disproportionately high low-income populations, this EIS
uses the percentage of low-income persons in each state containing a given tract as a reference
point' In 1999, of the 206 census tracts within 50 mi (80 kin) of the proposed conversion facility
at Portsmouth, 142 had low-income populations in excess'of state-specified thresholds - a total
of 133,303 low-income persons in all (Figure 3.1-8).In Pike'County, 18.6% of the individuals
for whom poverty status was knownn in 1999. were .low-income (U.S. Bureau.of the Census
2002d). '.

3.2 EAST TENNESSEE TEChINOLOGY PARK

ETTP is located in eastem..Roane'County' about.25 mi (40 kin) west of Knoxville,
Tennessee (Figure 3.2-1). ETTP is p'art of.the ORR in the City of Oak Ridge, Tennessee..The site
was established in i940.with..initiation 'of.co'nstruction of the OakRidge Gaseous Diffusion
Plant. Uranium enrich'm'ent was the site's'mission until the' mid'-980s, 'vhen gaseous diffusion
operations ceased.In :19901 the site was renaiedias the K-25-Site,'and it was renamed 'gain in
1997 as the E1TP. Pre 'ious':missions were waste'management and restoration the cuirrent
mission is to "reindustrialize and reuse site assets through leasing of vacated facilities and
incorporation of commercial industrial organizations as partners in the ongoing environmental
restoration, D&D, waste treatment .and'disposal,. and diffusion ztechnrology development
activities" (DOE 20010.

3.2.1 Cylinder Yards

There are 4,822 DUF6 storage cylinders located in TABLE 3.24-DOE-Managed
ETTP site cylinder yards (Table 3.2-1; Figure 3.2-2). 'DUF 6Cylindcrsatthe ETT
Cylinders are stacked two high to conserve space. About Site
30% of the cylinders are stored in yard K-1066-E
(constructed with a concrete base), and 30% are stored in No. of
yard K-1066-K (constructed with a gravel base). The CylinderType Cylinders
other cylinders are stored in four smaller yards.

Full 4,719
In storage at ETTP, in addition to the cylinders Partially'full 83

that contain DUF6, are a' number of cylinders in various Hecel 20
sizes that contain enriched UF6 or normal UF6'ort are ' 48
empty. The non-DUF6 cylinders total 1,102 and contain a Source: Hlightower (2004).
total 'of about 26 t ' (29 tons) of -UF6
(7 t [8 tons] of enriched UF6 plus 19 t [21.tons] ofnormal-
UF6) (Hightower 2004). About 20 cylinders are empty. Of the 881 non-DUF6 cylinders that
contain enriched uranium, fewer than 30 contain uranfium enriched to greater, than 5% uranium-.
235, and all of these are small, sample cylinders containing less than 3 lb (1.4 kg) of UF6 each.

I
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7p

Census Tract Data within 50 Miles of Site

Below State Percent Poor [ State

= Above State Percent Poor M Portsmouth Site
Ohio > 12.5% Census Tract> 50
Kentucky> 19.0% . miles Trtsmo50
West Virginia > 19.7% miles from Portsmouth

FIGURE 3.1-8 Census Tracts within 50 mi (80 kin) of the Conversion Facility at the Portsmouth
Site with Low-Income Populations in Excess of State-Specific Thresholds (Source: Based on data
from U.S. Bureau of the Census 2002d)
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FIGURE 3.2-1 Regional Map of the ElTP Vicinity

Over 98% of the enriched UF 6 in cylinders at ETTP contains less than 5% uranium-235. It is
assumed that the natural and enriched UF6 would be put to beneficial uses; therefore, conversion
of the contents of the non-DUF6 cylinders is not considered in this EIS. This EIS 'does, however,
include these cylinders in its evaluation of an alternative that considers the transportation of
cylinders from E3TP to Portsmouth for conversion. -

'It 'is expected that many of the full DUF6 cylinders at the ETTP site wvould not meet DOT'
transportation requirements because of damage and corrosion from poor historical storage
conditions. It was estimated in the PEIS that a range of one:half to all of the full DUF6 cylinders
would not meet DOT transportation requirements (DOE? I1999a). More recent estimates indicaie
that 1,700 cylinders are DOT compliant, with the remainder 'not me6ting DOT requirements
(see Section 1.7). No similar estimate of the condition of the non-DUE6 cylinders at E1TP is
available. ; -, .

I I. . I

.1 :- I 1/ t



Affected Environment 3-42 Portsmouth DUF6 Conversion Final EIS

FIGURE 3.2-2 Locations of Storage Yards at ETTP That Are Used to Store DOE-Managed
Cylinders

3.2.2 Site Infrastructure

The ETTP site is located in an area with a well-established transportation network. The
site is near two interstate highways, several U.S. and state highways, two major rail lines, and a
regional airport (Figure 3.2-1).

The ETTP water supply is pumped from Clinch River. The water is treated and stored in
two storage tanks. This system, with a capacity of 4 million gald (15 million UId), provides
water to the Transportation Safeguards Facility and the ETTP site.

Electric power is supplied by the Tennessee Valley Authority (TVA). The distribution of
power is managed through the ETTP Power Operations Department. The average demand for
electricity by all of the DOE facilities at Oak Ridge, including the ETTP site, is approximately
100 MVA. The maximum capacity of the system is 920 MVA (DOE 1995). Natural gas is
supplied by the East Tennessee Natural Gas Company; the daily capacity of 7,600 decatherms
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can be increased, if necessary. The average daily usage in 1994 was 3,600 decatherms (DOE
1995).

3.2.3 Climate, Air Quality, and Noise

3.23.1 Climate

The climate of the region, including the ETTP site, may be broadly classified as humid
continental. The region is located in a broad valley between the Cumberland Mountains to'the
northwest and th6 Great Smoky Mountains.tb the southeast, which influence meteorological
patterns over the' region (Wood 1996). During the' summer, tropical air masses from the south
provide warm and humid conditions that often produce thunderstorms. In winter, the
Cumberland Mountains have a moderating influence on local climate by shielding the region
from cold air masses from the north and west.

For the 1961 through 1990 period, the annual average temperature was 13.70C (56.60F),
with the highest monthly average temperature of 24.3YC (75.80F) occurring in July and the
lowest of l.70 C (35.00F) occurring in January (Wood 1996). Annual precipitation averages about
137 cm (53.8 in.), including about 25 cm (9.8 in.) of snowfall. Precipitation is evenly distributed
throughout the season, with the highest occurring in spring.

Winds in the region are controlled in large part by the valley-and-ridge topography.
Prevailing wind directions are from the northeast and southwest, reflecting the channeling of
winds parallel to the ridges and valleys in the area.'The average wind speed at Oak Ridge is
about 2.0 m/s (4.4 mph); the dominant wind direction is from the southwest (Wood 1996). For
2001, the average wind speed at the 10-m (33-fl) level of the E1TP K1209 meteorological tower
was 1.5 m/s (3.4 mph), as shown in Figure 3.2-3 (ORNL 2002). The dominant wind direction at
the tower was southwest, with secondary peaks from the south-southw'est and the east. These
lower wind speeds at the ETTP tower and'in the region reflect the air stagnation relatively
common in eastern Tennessee.

Tornadoes rarely occur in the valley surrounding the ETTP site betwyeen the Cumb'erlands
and the Great Smokies, and they historically have been less destructiv6 than those in the
Midwest. For the period 1950 through 1995, 541 tornadoes were reported in Tennessee, with an
average of 12 tornadoes per year (Storm Prediction Center 2002). For the same period,
3 tornadoes were reported in Anderson and Roane Counties each, but these tornadoes were
relatively weak, being F3 of the Fujita tornado scale, at most.

3.23.2 Existing Air Emissions

At the end of calendar year 2001, there were 88 active air emission sources under DOE
control at ETTP (DOE 2002e). Of these 88 sources, ETTP operated 30; these were covered
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Site : ETTP K1209, TN (10-m Level)
Period 2001
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FIGURE 3.2-3. Wind Rose for the ETTP K1209 Meteorological Tower (10-mn 133-ftl
level), 2001 (Source: ORNL 2002)
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under eight major air emission sources subject to rules in the Tennessee Title V Major Source
Operating Permit Program under an application shield granted by the TDEC Division of Air
Pollution Control. All remaining active air emission sources are exempt from permitting
requirements.

Major sources for criteria pollutants and VOCs in Anderson and Roane Counties in
Tennessee include TVA steam plants and DOE operations, including the Y-12, ORNL, and
ETTP sites. Annual emissions from' major sources and total'county, emissions are presented in
Table 3.2-2. The SO2 and NOX'emissions 'from ETTP operations are'negligible compared with
those from the two TVA steam plants in Anderson and Roane Counties. 1lowever,' VOC
emissions account for about 39% of the Roane County emission total, and PM (PMlo and PM2 '5)
emissions account for about 8% of the& RoaAne'County 'emission total. The'amount of actual
emissions from the ETTP site is much less tlan the amount of allowable emissions presented in"
Table 3.2-2 (DOE 2002e). !

The State of Tennessee and the EPA regulate airborne emissions 'of radionuclides from
DOE facilities under 40 CFR 61, Subpart' H,'NESHAPs regulations (DOE 2002e). The,
three E1TP major sources that operated during 2000 were the TSCA incinerator and two stacks
in the K-33 building operated by British Nuclear Fuels, Ltd. Emissions from these exhaust stacks
are controlled by'a particulate :filtraiion system, and continuous sampling :for radionuclides
emissions is conducted at these stacks to assess the dose to the public. -

TABLE 3.2-2 Annual Criteria Pollutant and Volatile Organic Compound Emissions
from Selected Major Point Sources around the ETTP Site in 1999

Emission Rate (tons/yr)

Major Emission Source a '02 'NOX " CO VOC PMJo PM2 5

TVA Bull Run Steam Plant, Clinton 38,179 13,528 420 50 529 267
Y-12Plant(DOE) . 13,375 , 1,672!,'. 38 ;.19'. 61 .21
Anderson County,Tenn., total , 51,555, 15,237 .,460,: 405*' 731 365

TVA Kingston Steam Plant, Kingston 109,194 26,055 995 122 95 98
ORNL(DOE) 361 25 53 14 363 .267
ETTP (formerly K-25) (DOE) 222 60 29 86- 4 i 34

(0.20%, (0.23%, (2.5%, (39%, (8.2%, (8.5%,
, ,0.14%)3 ,.0.14%)! 1.8%) 14%) 3.2%) 4.5%)

Roane County, Tenn., total 109,777 26,149 1,157 -222 1 '498 399

a First and second values in parentieses' are ETTP emissions as percentages of Roane County.
emissions total and combined Anderson and Roane Counties emissions total, respectively.

Source: EPA (2003b).

. .fl;
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3.2.3.3 Air Quality

The Tennessee SAAQS for six criteria pollutants -SO 2, NO2 , CO, 03, PM (PM1o and
PM2.5 ), and Pb - are almost the same as the NAAQS (Waynick 2002), as shown in Table 3.2-3.
In addition, the state has adopted standards for gaseous fluorides (expressed as H1F), as presented
in Table 3.2-4.

The ETTP site in Roane County is located in the Eastern Tennessee-Southwestemr
Virginia Interstate AQCR. Currently, the county is designated as being in attainment for all
criteria pollutants (40 CFR 81.343).

Although uranium enrichment activities at ETTP were discontinued in 1985, ambient air
monitoring for radionuclides, criteria pollutants (PM 1o and Pb),3 and several metals has
continued at on-site and off-site locations (DOE 2002e). Monitoring indicates that no standards
were exceeded, and there was no statistically significant elevation of pollutant concentrations
associated with site operations. On the basis of modeling radionuclide emissions from all major
and minor point sources, the effective dose equivalent to the most exposed member of the public'.
was 0.8 mrem/yr in 2001, well below, the NESHAPs dose limit of 10 mrem/yr (DOE 2002e).
Also, the airborne dose from all ETTP radionuclide emissions was still less than the ORR
maximum. The highest concentration levels for SO 2, NO 2, CO, PMlo, 24-hour PM 2 .5, and Pb
around and within the ET1P site are less than or equal to 78% of their respective NAAQS in
Table 3.2-3 (EPA 2003b; DOE 2002e). However, the highest 03 and annual PM 2.5
concentrations that are of regional concern are approaching or somewhat higher than the
applicable NAAQS.

PSD regulations (40 CFR 52.21) limit the maximum allowable incremental increases in
ambient concentrations of SO2, NO2, and PMl 0 above established baseline levels, as shown in
Table 3.2-3. The PSD regulations, which are designed to protect ambient air quality in Class I
and Class 11 attainment areas, apply to major new sources and major modifications to existing
sources. The nearest Class I PSD is the Great Smoky Mountains National Park, about 55 km
(34 mi) southeast of ETTP. The Joyce Kilmer-Slickrock Wilderness Area just south of the
western end of Great Smoky Mountains National Park is also a Class I area. These Class lareas
are not located downwind of prevailing winds at ETTP (see Figure 3.2-3).

3.2.3.4 Existing Noise Environment

The Noise Control Act of 1972, along with its subsequent amendments (Quiet
Communities Act of 1978, 42 USC Parts 4901-4918), delegates to the states the authority to
regulate environmental noise and directs government agencies to comply with local community
noise statutes and regulations. Anderson County has quantitative noise-limit regulations, as
shown in Table 3.2-5 (Anderson County 2002), although the State of Tennessee and Roane
County do not.

3 At the end of 2001, all PM1o sampling was discontinued aftera review of PN11o data over a 1O-year period (1991
through 2000) in which all concentrations were below the ambient air quality standards.



TABLE 3.2-3 National Ambient Air Quality Standards, Tennessee State Ambient Air Quality Standards, Maximum
Allowable Increments for Prevention of Significant Deterioration, and Highest Background Levels Representative of the
ETTP Site h,1

0m

PSD Incrementsd
NAAQS/SAAQSb (pg/rn3) Highest Background Level

Averaging
Pollutant8  Time Value Typec Class I Class IT Concentratione Location (Year)

S2 3 hours 0.50 ppm (1,300 pg/rn 3) S 25 512 0. 109 ppm (22%) Rockwood (1998)
24 hours 0. 14 ppm (3 65 pg/rn3) p 5 91 0.031I ppm (22%) Rockwood (2001)
Annual 0.03 ppm (80 pg/rn 3) P 2 20 0.003 ppm (10%) Oak Ridge (2000)

NO 2  'Annual 0.053 ppm (I100 pg/rn 3) p, S 2.5 25 0.008 ppm (15%) Oak Ridge (2000)

Cor I hour 35 ppm (40 mg/rn 3) P. S -9 1.1I ppm (32%) Knoxville (1999)
8 hours 9 ppm (10 mg/rn3) P, S - -4.9 ppm (54%) Knoxville (1997)

03 1 hour :0. 12 ppm (235 p~g/rn 3) p, S -- 0.ll 6 ppmn(97%)h Oak Ridge (1999)
8 hours.. 0.08 ppmn (157 pg/rn3) p, S - 0.099 ppm (124%)i Anderson County (2002)

PM1o 24 hours 1I50 pg/rn3  P, 5 8 30 69.9 pg/rn 3 (47%) ETTP (2000)
Annual 50 pg/rfi3  P, S 4 17 23.2. pg/rn 3 (46%) ETTP (2000)

PMIS' 24 hours 65 pg/rn 3  P, S -50.4 Og/rn 3 (78%)h. Harriman (2000)
Annual 15 pg/rn 3  P. S -- 18.4 pg/rn3 (123%) Harriman (2000)

Pb Calendar .5pg/rn3  P.S- .063 pg/rn 3 (0.4%) FETTP (2000)
*quarter,

Footnotes on next page.
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TABLE 3.2-3 (Cont.) -

a CO = carbon monoxide; NO2 - nitrogen dioxide; 03 = ozone; Pb = lead; PM2 .5 = particulate matter • 2.5 prm; PMlo = particulate matter
<IO pm; and S02 - sulfur dioxide.

b The S02 (3-hour and 24-hour) and CO standards are attained when the stated value is not exceeded more than once per year. The S02
(annual), NO2, and Pb standards are attained when the stated value is not exceeded. The 03 (1-hour) standard is attained when the stated
value is not exceeded more than three times in three years. The 03 (8-hour) standard is attained when the 3-year average of the annual
fourth-highest'daily maximum 8-hour average concentration does not exceed the stated value. The PMIo (annual) and PM 2.s (annual)
standards are attained when the 3-year average of the annual arithmetic means does not exceed the stated value. The PM1o (24-hour)
standard is attained when the 3-year average of the 99th percentile values does not exceed the stated value. The PM2.5 (24-hour) standard is
attained when the 3-year average of the annual 98th percentile values does not exceed the stated value.

c P = primary standard whose limits were set to protect public health; S = secondary standard whose limits were set to protect public welfare.

d Class I areas are specifically designated areas in which the degradation of air quality is severely restricted under the Clean Air Act; Class 11
areas have a somewhat less stringent set of allowable emissions.

c Values in parentheses are monitored concentrations as a percentage of NAAQS or SAAQS.

r The NAAQS have a primary standard only; the Tennessee SAAQS, however, have a secondary standard as well.

S A dash indicates that no standard exists.

h Second-highest value.

i Fourth-highest value.

Sources: 40 CFR 50; TDEC (1999); 40 CFR 52.21; DOE (2002e); EPA (2003b).

0o
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TABLE 3.2A Additional Tennessee Amnbient Air Quality.Standards2
I. . , -- -

. . . . ..I

Gasee

Averaging Primary
Pollutant :.Time Standard Secondary Standard

us fluorides (as l-I) 12 hours -b 3.7 Itgfm3(4.5 ppb)c
24 hours - 2.9 pg/rm3 (3.5 ppb)C

7 days J.6 pg/m3 (2.0 ppb)c
30 days 1 - 1.2 g/m3 (l.5 ppb)c;

Gaseous fluorides (as HF)d 30 days - 0.5 pg/m 3 (0.6 ppb)c

a These standards are in addition to the Tennessee's SAAQS listed in
Table 3.2-3.

b A dash indicates that no standard exists.,

c This average is not to be exceeded more than once per year.

d Applied in the vicinity of primary aluminum reduction plants in operation
- on or before December .31, 1973. ;

Source: TDEC (1999).

TABLE 3.2-5 Allowable Noise Level by Zoning District in Anderson
County, Tennessee

Zoning Allowable Noise Level (dBA)

District Abbreviation 7 a.m.-10 p.m. 10 p.m.-7 n~m.

Suburban-rcsidential R-l , - 60 55
Rural-residential A-2 ; 65 . 60
Agriculture- forest A-l 65 ,60
General commercial C-l 70 65
Light industrial 1-l 70 70
Heavy industrial 1-2 80 80
Floodway . F-I; . 80: 80
So. .

* Source: An~derson Couinty (2002).; ,..; ,
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The EPA has recommended a maximum noise level of 55 dB(A) as DNL to protect
against outdoor activity interference and annoyance (EPA 1974a). This level is not a regulatory
goal but is "intentionally conservative to protect the most sensitive portion of the American
population" with "an additional margin of safety." For, protection against hearing loss in the
general population from nonimpulsive noise, the EPA guideline recommends an Leq(2 4 h) of
70 dB(A) or less over a 40-year period.

The noise-producing, activities within the ETTP site are associated with the DUF6
cylinder project and local traffic similar to that at any other industrial site. Major noise sources
within the ETTP site consist of heavy equipment, forklift, and crane operations associated with
cylinder handling, steel, grit blasting operations, welding/burningthotwork activities during
breach repairs, etc. (Cain 2002a).

ETTP is in a rura setting, and no residences and sensitive receptors (e.g., schools,
hospitals) are located in the immediate vicinity. As part of hearing protection for workers,
industrial hygiene measurements of noise associated with the DUF6 cylinder project have been
made since 1998. Ambient noise levels around the site are relatively low. Measurements taken at
the nearby residence along Popular Creek Road (off Blair Road) to the north of the site on June
1991 at 8:30 a.m. indicated about 39 dB(A), typical of a rural environment (ANL 199 lb). At
three residences on Blair Road nearest the site, noises from the K-25 activities were not
distinguishable from background noise. To date, there have been no complaints about noise from
neighboring communities.

3.2.4 Geology and Soil

3.2.4.1 Topography, Structure, and Seismic Risk

The topography of the Oak Ridge site is varied; the maximum change in elevation across
the site is about 420 ft (130 in). The site is underlain by sedimentary rocks composed of
limestone and dolomite. Sinkholes, large springs, and other karst features can occur in the
limestone formations adjacent to the site (DOE' 1995).

The ETTP site is. situated in the Valley and Ridge Subregion of the Appalachian
Highlands Province near the boundary with the Cumberland Plateau (DOE 1995). This subregion
consists of a series of northeast-southwest trending ridges bounded by the Cumberland
Escarpment on the west and by the Blue Ridge Front on the east.

The major stratigraphic units underlying the site and its confining ridges are the Rome
Formation (silty shale and shale), the Conasauga Group (calcareous shale interbedded with
limestone and siltstone), the Knox Group (silty dolomite), and the Chickamauga Limestone
(interbedded with layers of bentonite). These units range in age from Lower Cambrian (Rome
Formation) to Middle Ordovician (Chickamauga Limestone). Contacts between the members are
gradational and discontinuous. Sinkholes, large springs, and other karst features are common in
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the Knox Group, and areas underlain wvith -limestone or dolomites' are,, for the most part,
classified as karst terrains (DOE 1995). '

The most important structural feature near the site is a fault system consisting of the
Whiteoak Mountain Fault, which runs through the southeastern corner of the' Oak Ridge facility;
the Kingston Fault, a parallel fault'that occurs north' of Poplar Creek;'and the Copper Creek
Fault, located in Melton Valley. A branch of the Whiteoak 'Mountain Fault originates just south
of the facility and runs due niorth through'its 'center. None of these faults appear to have any
topographic expression, and it is assumed that displacement took place prior to the development
of the present surface of erosion (DOE 1979). These faults can probably be considered inactive;
no seismic events have been associated with these faults near the site, and no surface movement
has been reported along the faults.

3.2.4.2 Soils

The typical soil types of the Valley and Ridge Province at ETTP are red-yellow podsols,
reddish-brown laterites, or lithosols (DOE 1979). They are usually strongly leached and acidic
and have a low organic content. The thickness of alluvium beneath the site ranges from nearly
0 to 60 ft (0 to 18 m). Soils developed on the Chickamauga Formation, which underlies'mosi of
the site, are typically yellow to yellow-brown montmorillonites. The Conasauga Shale, which
underlies the southeastern comer. of the site, develops a silty brown, tan, greenish,' and maroon
clay that is micaceous and contains fragments 'of uunweathered parent rock. In upland areas'
around the site, the Fullerton Soil Series is dominant. This soil has moderate infiltration rates and
is moderately drained to well drained. The Nolichucky and Talbott Series soils are the most
abundant valley and terrace soils within the site proper. The Nolichucky and Talbott Series soils
are similar to the Fullerton Series soils (Geraghty & Miller, Inc. 1989b).

Soil and groundwater data have been collected to determine whether contamination is
associated with the Oak Ridge'cylinder yards (DOE 1994a). Substances in'soil possibly
associated with cylinder management activities'are uranium and fluoride compounds, which'
could be released to soil if breached cylinders or faulty valves were present.- In .1991,
122 systematic soil samples were collected at the K-yard; these samples had 'maximum'
concentrations of 0.14 mgtkg of uranium-235. and 13 mg/kg of uranium-238. Soil sam ples
collected in March 1992 at the K-yard had a maximum uranium concentration of 36 +2 mg/kg.-

'In 1994, 200 systematic and 28 biased soil samples were collected in' areas surrounding
the cylinder yards; the maximum concentrations detected in these samples'were 0.83 mg/kg of
uranium-235 at the K-1066-F yard (F-yard) and 75 mg/kg of uranium-238 at the E-yard.
Groundwater concentrations of total uranium' (measured as -gross alpha and gross beta) for
upgradient and downgradient wells indicate that although some elevated levels of uranium have
been detected in cylinder yard soil, no migration to groundwater has occurred (DOE 1994a).

Soil samples collected as part of general site-monitoring in the immediate surrounding'
area in 1994 had the following maximum concentrations: uranium, 6.7 mg/kg; Aroclor®'1254
(a PCB), 0.16 mg/kg; cadmium, 0.34 mg/kg; mercury, 0.15 mg/kg; and nickel,
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33 mg/kg (LMES 1996c). Fluoride was not, analyzed in the soil samples but is naturally
occurring and of low toxicity. Concentrations of uranium in 1995 and 1996 soil monitoring were
lower than the previous results (LMIES 1996b, 1997b).

As part of ongoing Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA)/RCRA investigations, several areas of soil at the ETTP site
have been identified as contaminated with radionuclides and/or chemicals. Remediation of this
contamination is being implemented as a part of ongoing CERCLA/RCRA activities at the site.

3.2.5 Water Resources

The affected environment for water resources consists of surface water within and in the
vicinity of the site boundary and groundwater beneath the site. Analyses of surface water, stream
sediment, and groundwater samples have indicated the presence of some contamination resulting
from previous gaseous diffusion plant operations. Although several contaminants are present in
the water, only small amounts of uranium and fluoride compounds are related to releases from
the cylinders.

3.2.5.1 Surface W'ater

The ETTP site is located near the confluence of the Clinch River (a tributary of the
Tennessee River) and Poplar Creek (Figure 3.24). Effluent discharge points are located on both
Poplar Creek and the Clinch River, and two water withdrawal points are on the Clinch River
(DOE 1979).

All waters that drain the ETTP site eventually reach the Tennessee-Ohio-Mississippi
water system. The Clinch River provides the most immediate destination for waters discharged
from the site and flows southwest into the Tennessee River near Kingston, 'Tennessee (Geraghty
& Miller, Inc. 1989b). A dam constructed in 1963 at River Mile 23.1 created the Melton Hill
Reservoir, which establishes the eastern and southeastern boundaries. of the Oak Ridge facility.
Before'this dam was constructed, flows were regulated by Watts Bar Dam, which is located
about 38 mi [61 km] downstream from the mouth of the Clinch River. Because of the presence of
Meltoh Hill and Watts Bar dams, the hydrology of the Clinch River-Poplar Creek system is very
complex. Average flows in Melton Branch, Whiteoak Creek, and the East Fork of Poplar Creek
were 1, 120, 4,320, and 21,680 gal/min (4,240, 16,350, and 82,060 L/min), respectively, for a
period of record circa 1960. The average daily discharge below Melton Hill Dam was 2 million
galmin (129 m3/s) for a 39-year period of record (Geraghty & Miller, Inc: 1989b).

The ETrP site contains a series of limited drainage basins through which small streams
traverse and ultimately join with the Clinch River (DOE 1979). Poplar Creek (Figure 3.24) is
one such stream; it receives drainage from an area of 136 mi2 (352 kM2), including the
northwestern sector of the site. The headwaters of the East Fork are collected in the vicinity of
Y-12, where they receive treated wastewater in the form of cooling tower blowdown, waste
stream condensate, and process cooling water. In the uplands around the site, surface runoff is
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FiIGURE 3.2-4 Surface Water Features in the Vicinity of ETTP
: , 5, . - . . ,,, , . . .

largely controlled by soil cover. Within the site, runoff is largely controlled by subsurface drains
and diversion ditches. Aninual precipitation is 54.8 in. (139 cm). In the vicinity of ETTP, most of.l
the facilities are free fromn flood hazards for boththe 100-year and 500-year maximum probable
floods in Poplar Creek (Rothschild et al. 1984).,,, -,,

The ORR site takes water from' the Clinch River for makeup cooling water for its reactors
at a rate of approximately 20 million gal/d (76 million iUd). An additional 4 million gal/d
(15 million IUd) is withdrawn for other process water. These withdrawals occur at Clinch River
Miles 11.5 and 14.4. About 25% of this water is returned to the'river as treated effluent or,'
blowdown water. Average water consumption for ;ETTP in' 1994 was 1,324 gal/min
(5,011 L/min),' equaling about 700 million gal (2.6 billion L) per year.
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As of 2000, surface water was being monitored at seven locations at ETTP (DOE 2002e).
In the last quarter of 1999, sampling at most monitoring stations was scaled back to a semiannual
frequency. Uranium levels were well within permitted levels based on radiological standards. In
most instances, results for nonradiological parameters were well within their applicable
Tennessee water quality standards. Heavy metals were detected, but they were always well
within applicable standards., In general, analytical results for samples collected upstream of
ETTP were chemically similar' to those collected downstream of the site, indicating that the site
has little effect on chemical concentrations in surface water.

Sediment samples have also been collected at points that coincided with the ORR water
sampling locations. The sediment samples were analyzed for uranium and other parameters. For
1994, the following maximum concentrations were measured: uranium, 43 mg/kg; mercury,
6 mg/kg; nickel, 89 mg/kg; and Aroclor 1254, 10 mg/kg (LMES 1996c).

3.2.5.2 Groundwater

Groundwater occurs in a surficial aquifer and in bedrock aquifers in the vicinity of ETTP.
The surficial aquifer consists.of man-made fill, alluvium, and the residuum of weathered bedrock
(Geraghty & Miller, Inc. 1989b). The' depth to unweathered bedrock varies from less than 10 to
more than 50 ft (<3 to >15 m), depending on the characteristics of the underlying rocks.

Bedrock aquifers in the area are composed of Cambrian to Ordovician sandstones;
siltstones, shales, dolostones, and limestones. The uppermost bedrock aquifer occurs in the
Chickamauga Group. This formation disconformably overlies the Knox Dolostone and is the
most extensive bedrock unit underlying the site. Shale beds restrict groundwater flow in the
aquifer, resulting in concentrated flow along the limestone-shale contact, with resultant solution
cavities.

The next-lower aquifer occurs in the Knox Group. It is composed of dolostone with
interbeds of limestone. Solution features such as sinkholes and caverns are common and are an
important route for groundwater flow. This unit is the principal aquifer* on the site
(Rothschild et al. 1984); the mean yield of wells and springs is about 268 gal/min (1,014 LUmin).

As in the Knox Group, solution cavities in the Conasauga Group are an important
controlling influence for groundwater'flow. Because shale beds within the group are generally
less transmissive, groundwater flow is concentrated in'the limestone strata. In addition to
solution features, folds and faults can also control flow in this unit (Rothschild et al. 1984). The
oldest units in the area are the Shady Dolomite and Rome Formation. Groundwater in these units
is largely controlled by fractures and vugs (Geraghty & Miller, Inc. 1989b).

During the late spring and summer of 1981, a series of tests to determine properties of the
bedrock aquifers directly across the Clinch Riyer ' from 'site K-770' were conducted
(Geraghty & Miller, Inc. 1989b). Transmissivity values for the bedrock aquifers (Upper Rome
Formation, Chickamauga and Knox Groups) ranged from 22 to 15,000 gal/d per foot (270 to
185,000 lid per meter), with most values ranging from 22 to 6,000 gal/d per foot
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(270 to 73,600 ld per meter). Slug tests performed in the unconsolidated surficial aquifer
indicated that the hydraulic conductivity ranged 'from 1 x 107 to 0.01 cm/s. Bedrock values
ranged from I x 10-6 to I x 10-3 cmls.

On May 29 and 30, 1991, water-level measurements were collected from 185 of
191 monitoring wells at the ETTP site (Geraghty & Miller, Inc. 1991). Inferred directions of
groundwater flow are to the south and southwest toward Poplar Creek. Recharge to the
groundwater system occurs from surface water bodies and precipitation.

Groundwater contamination is a significant problem on the site (Rothschild et al. 1984).
The problem is compounded by use of land underlain by shallow groundwater (found in most of
the valleys on the reservation) and by the presence of direct conduits to groundwater (e.g.,
solution features and fractures), which are common..Contamination is associated with waste
disposal activities, buried pipelines, and accidental spills.

In 1994 and 1995, groundwater samples were collected from a network of between 200
and 225 rnonitoring wells.-t the site (LMES 1996b,c). The number, of wells monitored was
greatly decreased in 1996 as a 'result 'of the reorganization of the 'site into six watersheds and
reduced monitoring requirements (LMES 1997b).An the 1994 and 1995 sampling coniducted"for.
the larger network of monitoring wells, the following substances were detected at levels
exceeding their associated primary drinking water standards: antimony, arsenic, barium,
cadmium, chromium (up to 0.741 mg/L), fluoride (only at two wells), lead, nickel (up to
0.626 mg/L), thallium (up to 0.021 mg/L), benzene (up to 6 pg/L), carbon tetrachloride,
1,1-dichloroethene (greater than 1,000 tg/L), chloroform, 1,2 dichloroethene.,(greater than
1,000 [tg/L), methylene chloride, toluene (greater 'than 1,000'; pg/L), I,1,2-trichloro-1,2,2-
triflu6roethane (greater than 1,000 pgIL), TCE (up to 1'1,000 jig/L), 1,1,1 trichloroethane (up to
140,000 pg/L), 1,1,2-trichloroethane, tetrachlbroethene (up'to 17 PtgfL),.vinyl chloride,'gross
alpha activity (up to 43 pCi/L), and gross 'beta' activity (up' to 6,770 pCi/L) (LMES 1996b,c).
Aluminum, iron, and manganese also consistently exceeded secondary, 'non-health-based
standards because of the natural geochemical nature of the 'groundwater underlying the site
(LMES 1996b).

Data from the 2000 annual groundwater monitoring program showed that aluminum and
lead exceeded maximum contaminant 'levels for groundwater at ETTP (DOE 2001f). Copper,
iron, and zinc were also found at elevated concentrations, but'maximum concentration limits
(MCLs) are not available for these analytes.

Exit-pathway groundwater surveillance monitoring was conducted in 1994 and 1995 at
convergence points where shallow groundwater flows from relatively large areas of the site and
converges before discharging to surface water locations (LMES 1996b,c). The exit-pathway
monitoring data are representative of maximum groundwater contamination. levels at locations
where the general public might possibly have access in the future. For 1994, monitoring
indicated that thallium, bis(2-ethylhexyl)phthalate, and TCE were present in at least one exit-
pathway well-sample at concentrations exceeding'.prima'ry'drinking water standards (LMES
1996c). The following average' concentrations of these -'constituents were mneasured: thallium,
0.007 mg/L; bis(2-ethylhexyl)phthalate, 0.169 mg/L; and TCE, 0.008 mg/L. Alpha activity and
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fluoride lcvels were also measured but did not exceed reference levels (average concentration
was 4.4 pCi/L for alpha activity and 0.4 mg/L for fluoride). For 1995, monitoring indicated that
no inorganic or organic substances exceeded primary drinking water standards; however, alpha
activity exceeded the reference level in one well during the spring sampling event (level of
17 pCi/L) (LMES 1996b).

3.2.6 Biotic Resources

3.2.6.1. Vegetation

About 65% of the land within a 5-mi (8-km) radius of the ETTP site is forested, although
most of the ET1P site consists of mowed grasses. Oak-hickory forest is the predominant
community on ridges and dry slopes. Mixed pine forests or pine plantations, many of which are
managed, have replaced former agricultural fields. Selective logging occurred over much of the
site before 1986. Cedar barrens are small communities, primarily on shallow limestone soils, that
support drought-tolerant species such as little bluestem, dropseed, eastern red cedar, and stunted
oak. A cedar barrens across the Clinch River from the ETTP site may be the best example of this
habitat in the state and has been designated as a State Natural Area.

3.2.6.2 Wildlife

The high diversity of habitats in the area supports many wildlife species. Ground-nesting
species commonly occurring on the ETTP site include red fox, ruffed grouse, and eastern box
turtle. Canada geese are also common in the ETTP area, and most are probably residents
(ANL 1991a). Waterfowl, wading birds, and shorebirds are numerous along the Clinch River, in
its backwaters, and in ponds: Two great blue heron rookeries are located northi of the ETTP site
on Poplar Creek (ANL 1991a). Species commonly associated with streams'and ponds include
muskrat, beaver, and several species of turtles and frogs.

The aquatic communities within the Clinch River and Poplar Creek support a high
diversity of fish species and other aquatic fauna. Mitchell Branch supports fewer fish species,
although the diversity of fish species has increased downstream of most ETTP discharges since
1990 (DOE 2002e; LMES 1996b).

3.2.6.3 WVetlands

Numerous wetlands occur in the vicinity of ETTP, including three'small wetlands along
Mitchell Branch (ANL 199 la). Extensive forested wetlands occur along Poplar Creek, East Fork
Poplar Creek, Bear Creek, and their tributaries. Shallow water embayments of Melton Hill
Reservoir and Watts Bar Reservoir support large areas of palustrine emergent wetlands with
persistent vegetation. Forested ivetlands occur along these marshy areas and extend into
tributaries (DOE 1995).
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3.2.6.4 Tlhreatened and Endanger4dSpecies,

No occurrence of state- or federal-listed threatened or endangered species on the ETTP
site has been documented. State- and federal-listed species that occur on the ORR are presented
in Table 3.2-6. Gray bats, which are federal and state listed as endangered, have been observed
on ORR as transient individuals (DOE 2002e). The bald eagle, federal listed'as 'threatened, is a
winter visitor on the reservation (DOE 2001f). Bachman's sparrow, state listed 'as endangered,
may be present on ORR, although it has not been observed recently (DOE 2002e). Suitable
nesting habitat on the reservation includes open pine woods with shrubs and dense ground cover
(ANL 1991a).

3.2.7 Public and Occupational Safety and Health

3.2.7.1 Radiation Environment

Radiation doses to the ETTP cylinder yard workers and to off-site members of the
general public are summarized in Table 3.2-7. Exposure to airborne emissions from ETTP.
operations is approximately 13% of that from operations of the entire ORR. Radiation exposure
of the general public MEl is estimated to be 6.7 mrem/yr. This dose is about 7% of the maximum
dose limit of 100 mremlyr set for the general public (DOE 1990) and much smaller than the
average dose from natural background radiation in the State of Tennessee. The estimated dose of
6.7 mrem/yr for the MEI was based on the assumption-that the off-site public would stay far
away from the cylinder yards, which is the case under normal conditions. However, potential
external exposure could occur and reach 100 mrem/yr if an off-site individual would spend more
than 90 hours in a year immediately at the cylinder yard fence line.

Between 1991 and 1995, the average annual dose to cylinder yard workers ranged from
32 to 92 mrem/yr, which is less than 2% of the maximum radiation dose limit of 5,000 mrem/yr
set for radiation workers (10 CFR Part 835). In 1998,;400 cylinders were repainted; the
maximum worker exposure was 107 mrem/yr (Cain 2002b).

3.2.7.2 Chemical Environment

Table 3.2-8 gives the estimated hazard quotients for members of the general public under
existing environmental conditions near the ETTP site.' The hazard 'quotient represents a
comparison of the estimated human intake level of a contaminant with an intake level below
which adverse effects are.very unlikely to occur. The estimated hazard quotients indicate that
exposures to DUF6-related contaminants in environmentil ''media near, the ETTP site are
generally a small fraction of those that might be associated with adverse health effects. An
exception is groundwaterjfor which the hazard -quotient for fluoride could exceed the threshold
of 1. However, it is highly unlikely that this groundwater would'be used'as a drinking
water source.
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TABLE 3.2-6 Federal- and State-Listed Endangered, Threatened,
and Special Concern Species on ORR

Scientific Name Common Name Federal Status State Status

Mammals
Myotis grisescens
Sorer longirostris

Birds
Accipieter striatus
Aimophila aestivalis
Anhinga anhinga
Casmerodius alba
Circus cyaneus
Contopus borealis
Dendroica cerulea
Egretta caerulea
Egretta thula
Falco peregrinus
Heliaeetus leucocephalus
Lanius ludavicianus
Pandion haliaetus
Sphyrapicus varius

Amphibians
Ilemidactylium scuatoum

Fish

Gray bat
Southeastern shrew

Sharp-shinned hawk
Bachman's sparrow
Anhinga
Great egret
Northern harrier
Olive-sided flycatcher.
Cerulean warbler
Little blue heron
Snowy egret
Peregrine falcon
Bald eagle
Loggerhead shrike
Osprey
Yellow-bellied sapsucker

Four-toed salamander

E

T

E
NM

NM
E

NM
NM
NM
NM
NM
NM
NNI
E

NM
NM
E

NM

NM

Phoxinus tennesseensis Tennessee dace NM

Plants
Aureolaria patula
Carer gravida
Carer oxylepis pubescens
Cimicifuga rubifolia
Cypripedium acaule
Delphinium eraaltaium
Diervilla lonicera
Draba ramosissima
Elodea nuttalli
Fothergilla major
Hlydrastis canadensis
Juglans cinerea
Juncus brachycephalus
Lilium canadense
Lilium michiganense
Liparis loeselii
Paonax quinquifolius
Platantheraflava herbiola
Ruellia purshiana
Scirpusfluviatilis
Spiranthes lucida
Thuja occidentalis
Viola trivargita

Spreading false-foxglove
I leavy sedge .
Ilairy sharp-scaled sedge
Appalachian bugbane
Pink lady's slipper
Tall larkspur
Northern bush-honeysuckle
Branching whitlow-grass
Nuttall waterweed
Mountain witch-alder
Golden seal
Butternut
Small-head rush
Canada lily
Michigan lily
Fen orchid
Ginseng
Tuberculed rein-orchid
Pursh's wild petunia
River bulrush
Shining ladies-tresses
Northern white cedar
Three-narted violet

T
S
S
T
E
E
T
S
S
T
S
T
S
T
T

'E
S
T
S
S
T
S
S

a Status codes: E e endangered; NM = in need of management; S = special concern;
T = threatened.

Source: DOE (2001 1).
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TABLE 3.2-7 Estimated Radiation Doses to Mhermbers of the Gcneral Public and Cylinder
Yard Workers at ETTP

Dose to
Individual

Receptor Radiation Source (mrem/yr)

Member of the general public (NMEl) 3  Routine site operations
Airborne radionuclidesb

ETTP only 0.1
Entire ORR 0.8

Waterborne radionuclidesc 3.7
Direct gamma radiation 1.8d
Ingestion of wildlife 0.4c

Cylinder yard worker External radiation 3 2 -9 2 ,r 1078

Member of public or worker Average natural background radiation in the State 42 h
of Tennessee

DOE worker limit 2,000'

The MEl is assumed to reside at an off-site location or undertake the specific activities that would yield
the largest dose. An average person would receive a radiation dose much less than the values shown in
this table.

b Radiation doses from airborne releases were estimated by using an air dispersion model and took into
account exposures from external radiation, inhalation, and ingestion of foodstuffs. Doses were estimated
on the basis of the emission rate from ETTP only and from the entire ORR (DOE 2002d).

c The radiation dose would result from eating 21 kglyr (46 lblyr) of the most contaminated accessible fish,
drinking 730 Lfyr (193 gaVyr) of the most contaminated drinking water, and using the shoreline near the
most contaminated stretch of water for 67 h/yr (DOE 2002d).

d Radiation doses would result from 250 hours of shoreline activity per year along the banks of Poplar
Creek or near the K-1066-E cylinder yard (DOE 2002d).

* Radiation doses would result from ingestion of two hypothetical worst-case geese (a combination of the
heaviest goose harvested and the highest measured concentrations of cesium-137 and strontium-90 found
in released geese (0.3 mrem/yr) and a hypothetical worst-case turkey (0.1 mrem/yr) (DOE 2002e). Deer
hunt activities were cancelled because of security concerns during the final quarter of 2001 (DOE
2002d).

f The range of annual average doses from 1991 through 1995 (Hodges 1996).

g In 1998, the maximum worker exposure from paintini1g cylinders was 107 mrem/yr (Cain 2002b).

h Dose from natural background radiation ranges from 19 to 72 mrem/yr in Tennessee (DOE 2002d).

DOE administrative procedures limit DOE workers to 2,000 mrem/yr (DOE 1992), whereas the
regulatory dose limit for radiation workers is 5,000 mrem/yr (10 CFR Part 835).
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TABLE 3.2-8 Estimated Hazard Quotients for Members of the Public
near ETTP under Existing Environmental Conditions3

Assumed Estimated
Environmental Exposure Chronic Intake Reference Levelb Hazard

Medium Parameter Concentration (mglkg-d) (mg/kg-d) Quotientc

Aird Uranium 0.0014 jiglm3  3.9 x 10-3 0.0003 0.0013

Soil, Uranium 6.7 pg/g 8.9 x 10-5 0.003 0.03

Surface waterr Uranium 13 Vg/L 7.1 x 10-6 0.003 0.0024
Fluoride 180 pig/L 9.9 x 10-5  0.06 0.0016

Sedimentg Uranium 43 pg/g 1.2 x 10-5 0.003 0.0039

Groundwaterh Uranium 25 pig/L 1.8 x 104 0.003 0.24
Fluoride 4,000 pg/L 1.1 x 10-2 0.06 1.9

The receptor was assumed to be a long-term resident near the site boundary or another off-
site monitoring location that would have the highest concentration of the contaminant being
addressed; reasonable maximum exposure conditions were assumed. Only the exposure
pathway contributing the most to intake levels was considered (i.e., inhalation for air and
ingestion for soil, sediment, surface water, and groundwater). Residential exposure scenarios
were assumed for air, soil, and groundwater analyses; recreational exposure scenarios were
assumed for surface water and sediment analyses. For all environmental media, only uranium
and fluoride data of particular interest for this EIS are presented, although other substances
are also measured.

b The reference level is an estimate of the daily human exposure level that is likely to be
without an appreciable risk of deleterious effects. The reference levels used in this
assessment arc defined in Appendix F.

The hazard quotient is the ratio of the intake of the human receptor to the reference dose. A
hazard quotient of less than I indicates that adverse health effects resulting from exposure to
that chemical alone are unlikely.

d For the uranium air concentration, the maximum average from six monitoring locations was
used (DOE 2002e). IIF was not measured.

e Current soil sampling data were unavailable; data presented are from LMES (LNMES 1996c).
No data were available for fluoride.

r For uranium, the value is the maximum average for downstream locations (DOE 2002e).
Current surface water sampling data for fluoride were unavailable; data presented are from
LMES (1996c).

3 Current sediment sampling data were unavailable; data presented are from LMES (1996c).

h Groundwater data are not provided in current annual site environmental report (DOE 2002e).
The concentration presented for uranium is from LNI ES (I 996b). The value is the maximum
annual average for all exit pathway monitoring locations because these are the locations
where the general public could most likely be exposed in the future. Alpha activity was used
as a surrogate measure of the uranium concentration. The well-specific concentration for
fluoride was not available; the exposure concentration given is the drinking water standard.
Several wells were stated to have fluoride levels in excess of the standard (LMES 1996b).
The hazard index for fluoride could therefore exceed that presented. Several additional
substances exceeded drinking water standards or guidelines in 1994 and 1995 monitoring;
only substances of particular interest for this EIS are listed here.
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OSHA has proposed PELs for uranium compounds and HE in the'workplace (29,CFR
Part 1910, SubpartZ, as of February 2003) as follows: 0.05 mg/m3 for soluble uranium,
compounds, 0.25 mg/m3 for insoluble uranium compounds, and 2.5 mg/m3 for HF. ETTP worker
exposures are kept below these limits.

3.2.8 Socioeconomics

Socioeconomic' data for the' ETTP site focus on an ROI comprising four Tennessee
countiessurrounding the site: Anderson, Knox, Loudon, 'and Roane.'The coiinties included in the
ROI were selected on the basis of the 'current residential locations of'gbvernrient workers
directly involved-in ETTP'activities. The ROI is'defined on the basis of the current residential'
locations of government workers directly connected to' ETTP site activities and includes the area
in which these workers spend much of their salaries. More than 90% of ETTP workers currently
reside in these counties (Cain 2002b). Because the majority of ETTP workers live in Anderson
and Knox Counties and in the City-of Knoxville, the majority of impacts froin ETTP would be
expected to occur in these locations; therefore, the following discussions emphasize those'areas.

3.2.8.1 Population

The population of the ROI in :2000 -was 544,358 'people (U.S. Bureau of the' Census
2002a) and was expected to reach 565,000 by 2003 (Table 3.2-9). In 2000, 382,032 people
(70% of the ROI total) resided in Knox County, 71,330 people resided in Anderson County, and
173,890 people 'resided in the city of Knoxville iiself (U.S Bureau of the Census 2002a). During

TABLE 3.2-9 Population in the ETTP Region or Intluence and Tennessee
in 1990,2000, and 2003

Growth Rate (%, 2003b
Location 1990 2000 1990-20003 (Projected)

City ofKnoxville 165,121 173,890 0.5 176,600
Knox County 335,749 382,032 1.3 397,100
Anderson County 68,250 71,330 0.4 72,300
Loudon County 31,255 '39,086 2.3 41,800
RoaneCounty 47,227 51,910 1.0 53,400
ROI total 482,481 544,358 1.2 ' '. -564,600

Tennessee 4,877,185 5,689,283 1.6 5,958,000

a Average annual rate.

b ANL projections, as detailed in Appendix F.

Source: U.S. Bureau of the Census (2002a), except as noted.
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the 1990s, each of the counties in the ROI and the city of Knoxville experienced moderate
increases in population, with anr ROI, average growth of 1.2%. A slightly higher growth rate was
experienced in Loudon County (2.3%), which had the smallest population in the ROI. Over the
same period, the; population in Tennessee grew at a rate of 1.6%.

3.2.8.2 Employment

Total employment in. Knox County was 188,114 in 2000; it was projected to reach
199,400 by 2003. The economy of the county is dominated by the trade and service sectors;
employment in those sectors currently contributes more than 75% of all employment in the
county (Table 3.2-10). Employment growth in the highest growth sector, the~'service sector, was
7.1% during the 1990s, compared with 2.0% in the county for all sectors as a whole (U.S. Bureau
of the Census 1992, 2002b).

Total employment in Anderson County was 39,797 in 2000; it was projected to reach
42,000 by 2003. The economy of the county is dominated by the manufacturing and service
sectors, with employment in those sectors currently contributing more than 82% of all
employment in the county (Table 3.2-11). Employment growth in the highest growth sector,

TABLE 3.2-10 Employment in Knox County by Industry in 1990 and 2000

No: of People Percentage . No. of People Percentage
Employed in of County Employed in of County Growth Rate (%),

Sector 19903 Total 2000b Total 1990-2000

Agriculture 2,01Oc 1.3 951d 0.5 7.2e
Mining 775 0.5 315 0.2 -8.6
Construction 9,817 6.3 12,225 6.5 2.2
Manufacturing 22,720 14.7 16,912 9.0 -2.9
Transportation and 9,823 6.3 5,272 2.8 -6.0

public utilities
Trade 52,258 33.7 41,951 22.3 -2.2
Finance, insurance, 7,228 4.7 10,668 5.7 4.0

and real estate
Services 50,032 32.3 99,707 53.0 7.1

Total 154,968 188,114 2.0

a U.S. Bureau of the Census (1992).

b U.S. Bureau of the Census (2002b).

c These agricultural data are for 1992 and are taken from USDA (1994).

d These agricultural data are for 1997 and are taken from USDA (1999).

c Agricultural data are for 1992 and 1997.
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TABLE 3.2-11 Employment in Anderson County by Industry in 1990 and 2000

No. of People Percentage No. of People Percentage
Employed of County Employed of County Growth Rate (%),

Sector in 19903 Total in 200 0 b Total 1990-2000

Agriculture 577c 1.7 243d 0.6 -9.3c
Mining 293 0.9 60 0.2 -14.7
Construction 857 2.6 1,175 3.0 3.2
Manufacturing 11,634 34.9 10,523 26.4 -1.0
Transportation and 801 2.4 218 0.5 -12.2

public utilities
Trade 5,236 15.7 4,200 10.6 -2.2
Finance, insurance, 829 2.5 1,058 2.7 2.5

and real estate
Services 13,016 39.1 22,273 56.0 5.5

Total 33,299 39,797 1.8

a U.S. Bureau of the Census (1992).

b U.S. Bureau of the Census (2002b).

c These agricultural data are for 1992 and are taken from USDA (1 994).

d These agricultural data are for 1997 and are taken from USDA (1999).

c Agricultural data are for 1992 and 1997.

services, was 5.5% during the 1990s, compared with 1.8% in the county for all sectors as a
whole (U.S. Bureau of the Census 1992, 2002b).

Total employment in the ROI was 248,003 in 2000; it was projected to reach 262,600 by
2003. The economy of the ROI is dominated by the trade, and service sectors; combined, they
contribute 72% of all employment in the R01 (see Table 3.2-12). Employment growth in the,
highest growth sector, services, was almost 6.8% during the 1990s, compared with 1.9% in the
ROI for all sectors as a whole (U.S. Bureau of the Census 1992, 2002b). Employment at the
ETTP site currently stands at 1,740 (Cain 2002b). -

Unemployment in the Knoxville Metropolitan Statistical Area was 2.8% in December
2002, slightly lower than the average rate during the 1990s (Table 3.2-13). Unemployment for
the state was 4.1% in December 2002, which is also slightly lower than the average rates for the
last 10 years.

. . 1. � � ( ., :

. I " - I , '. -:,
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TABLE 3.2-12 Employment in the ETIP Region of Influence by Industry in 1990
and 2000

No. of People Percentage No. of People Percentage
Employed in of ROI Employed in of ROI Growth Rate (%),

Sector 1990a Total 2000b Total 1990-2000

Agriculture 4,528C 2.2 2 ,5 4 5 d 1.0 -5.6c
Mining 1,138 0.6 407 0.2 -9.8
Construction 11,185 5.5 14,416 5.8 2.6
Manufacturing 39,633 19.3 32,706 13.2 -1.9
Transportation and 11,322 5.5 6,682 2.7 -5.1

public utilities
Trade 61,583 30-1 50,387 20.3 -2.0
Finance, insurance, 8,851 4.3 12,357 5.0 3.4

and real estate
Services 66,279 32.3 128,299 51.7 6.8

Total 204,922 248,003 1.9

a U.S. Bureau of the Census (1992).

b U.S. Bureau of the Census (2002b).

c These agricultural data are for 1992 and are taken from USDA (1994).

d These agricultural data are for 1997 and are taken from USDA (1999).

c Agricultural data are for 1992 and 1997.

3.2.8.3 Personal Income

Personal income in Knox County totaled
about $11.3 billion in 2000 (in 2002 dollars) and
was projected to reach $13.5 billion by 2003. The
annual average rate of growth was 2.8% over the
period 1990 through 2000 (Table 3.2-14). County
per capita income also rose in the 1990s and was
expected to reach $34,400 in 2003, compared with
about $29,600 at the beginning of the period.

Personal income in Anderson County was
almost $2 billion in 2000 (in 2002 dollars) and
was expected to reach $2.2 billion by 2003. The
annual average rate( of growth was 1.9% over the
period 1990 through 2000 (Table 3.2-14). County
per capita income also rose in the 1990s and was
expected to reach $31,100 in 2003, compared with
about $27,200 at the beginning of the period.

TABLE 3.2-13 Unemployment
Rate in the Knoxville Metropolitan
Statistical Area and Tennessee

Location and Period Rate (%)

Knoxville M1fS/la
1992-2002 average 3.7
Dec. 2002 (current rate) 2.8

Tennessee
1992-2002 average 4.6
Dec. 2002 (current rate) 4.1

a Knoxville Metropolitan Statistical
Area (MSA) consists of Anderson,
Blount, Knox, Loudon, Sevier,
and Union Counties.

Source: BLS (2002).
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TABLE 3.2-14 Personal Income in Knox and Anderson Counties and ElTP Region of
Innluencc in 1990, 2000, and 2003

Grouth Rate(%), 2003
Location and Type of Income 1990 2000 1990-2000 (Projected)a

Knox County
Total personal income (millions of 2002S) 8,790 I i,308 2.8 13,500
Personal per capita income (2002$) 26,180 29,599 1.4 34,400

Anderson Count-
Total personal income (millions of 2002 $) 1,643 1,938 .1.9 2,200
Personal per capita income (2002S) 24,074 27,173 1.4 31,100

Total ROI
Total personal income (millions of 2002$) ' 12,118 15,516 2.8 18,500
Personal per capita income (2002 $) 25,115 28,503 1.4 33,000

ANL projections, as detailed in Appendix F.

Source: U.S. Department of Commerce (2002).

Growth rates in total personal income in the ROI as a whole were the samebas those for
Knox County and slightly higher than those for Andersoni County. Total personal income in the
ROI grew at a rate of 2.8% over the period 1990 through 2000 and "was expected to reach almost
$18.5 billion by 2003. ROI per capita income was expected to'grow from about $28,500 in 1990
to $33,000 by 2003, an average annual growth rate of 1.4%.

* i,
,,- 1

3.2.8.4 Housing

Housing stock in Knox County grew at an annual rate-of 1.8% over the period 1990:
through 2000 (Table 3.2-15) (U.S. Bureau of the Census 2002a), with 178,000 housing units
expected by 2002, reflecting the growth in county population. Growth in the City of Knoxville
during this period was 1.1%, with total housing units expected to reach 86,300 by 2003. During
the 1990s, 27,900 new units were added to the existing housing stock ini the -county, with 8,528
of these units in the city of Knoxville in 2000.-Vacancy rates in" 2000 stood at 9.8% in the city
and 7.9% in the county as a whole for all types of-housing. On the basis of annual population
growth rates, 14,900 housing units were expected to' be vacant in the county in 2003, of which
4,800 were expected to be rental units. -. ; ':

Housing stock in Anderson County grew at an' annual rate of 1.Mover the period 1990
to 2000 (Table 3.2-15) (U.S. Bureau of the Census 2002a), with total housing units expected to
reach 33,500 in 2003, reflecting moderate growth in county population. Almost 3,130 new units
were added to the existing housing stock in the county during the 1990s. Vacancy rates in 2000
stood at 8.2% in the county for all types of housing. On the basis of annual population growth
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rates, 2,900 housing units were expected to. be
vacant in the county in 2003, of which 800 were
expected to be rental units.

Housing stock grew at a slightly slower
rate in the ROI as a whole than it did in Knox
County during the 1990s, with an overall growth
rate of 1.7%. Total housing units were expected to,
reach 257,400 by 2003, with more than
38,300 housing units added in the 1990s. On the
basis of vacancy rates in 2000, which stood at
8.1%, more than 6,400 rental units were expected
to be available in 2003.

3.2.8.5 Community Resources

3.2.8.5.1 Community Fiscal Conditions.
Construction and operation of the proposed facility
might result in increased revenues and
expenditures for local government jurisdictions,
including counties, cities, and school districts.
Revenues would come primarily from state and
local sales tax revenues associated with employee
spending during construction and operations, and
they would be used to support additional local
community services currently provided by each
jurisdiction. Tables I and 2 of Allison (2002)
present information on revenues and expenditures
by the various local government jurisdictions in
the ROI.

TABLE 3.2-15 Housing Characteristics
in the City of Knoxville, Knox and
Anderson Counties, and ETTP Region
of Influence in 1990 and 2000

No. of Units
Location and
Type of Unit 1990 2000

City of Knoxville
Owner-occupied 34,892 39,208
Rental 35,081 37,442
Total unoccupied 6,480 8,331
Total 76,453 84,981

Knox County
Owner-occupied 85,369 105,562
Rental 48,270 52,310
Total unoccupied 9,943 13,567
Total 143,582 171,439

Anderson County
Owner-occupied 19,401 21,592
Rental 7,983 8,188
Total unoccupied 1,939 2,671
Total 29,323 32,451

ROI Total
Owner-occupied 128,300 156,219
Rental 63,331 68,577
Total unoccupied 14,603 19,740
Total 206,234 244,536

Source: U.S. Bureau of the Census (2002a).

3.2.8.5.2 Community Public Services. Construction and operation of the proposed
facility would result in increased demand for community services in the counties, cities, and
school districts likely to host relocating construction workers and operations employees.
Additional demands would also be placed on local medical facilities and physician services.
Table 3.2-16 presents data on employment and levels of service (number of employees per
1,000 population) for public safety and general local government services, and Table 3.2-17
covers physicians. Tables 3.2-18 and 3.2-19 provide staffing data for school districts
and hospitals.
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TABLE 3.2-16 Public Service Employment in the City of Knoxville, Region-of-Influence
Counties, and Tennessee in 2001

City of Knoxville Knox County Clinton

Employment No. of Level of No. of Level of No. of Level of
Category Workers Service3  Workers Servicea Workers Service3

Police 429 2.5 495 2.3 24 2.5
Fireb 334 1.91.91 0 0.0 18 1.9
General 907 5.2 2,505 11.8 - 58 6.1
Total 1,670 9.6 3,000 14.1 100 10.6

Lake City City of Oak Ridge Anderson County Tennesseec

Employment
Category

No. of Level of , No. of .. Level of No. of Level of*
Workers Service3 Workers - Service3 Workers Service

- Level of
Service

Police 7 3.8 56 - 2.0 93 2.8 2.4
Fireb 3 1.6 42 1.5 0 0.0 1.1
General 19 10.2 256 9.3 336 10.2 39.1
Total 29 15.6 354 12.9 429 13.0 52.6

3 Level of service represents the number of employees per 1,000 persons in each jurisdiction (U.S. Bureau of
the Census 2002a).

b Volunteers not included.

c 2000 data.

Sources: City of Knoxville: Hatfield (2002); Knox County: Rodgers (2002), Parolari (2002); Clinton:'Shootman
(2002); Lake City: Hayden (2002); City of Oak Ridge: McGinnis (2002); Anderson County Worthington (2002);
Tennessee: U.S. Bureau of the Census (2002d).

TABLE 3.2-17 Number of Physicians in Knox and Anderson Counties and
Tennessee in 1997

Knox County Anderson County Tennessee

Employment Level of Level of Level of
Category No. Servicc . No. Servicca Service&

Physicians 1,519 4.1 i 209 3.0 2.6

a Level of service represents the number of physicians per 1,000 persons in each
jurisdiction. I K .:-L

Source: American Medical Association (1999). ' -
, X.; . .;,.7... p . ,
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TABLE 3.2-18 School District Data for Knox and Anderson Counties and
Tennessee in 2001

Knox County Anderson County Tennessee

Student-to- Student-to- Student-to-
Employment Teacher Teacher Teacher

Category No. Ratioa No. Ratio' Ratioa

Teachers 3,380 15.4 488 12.5 15.8

a The number of students per teacher in each school district.

Source: Tennessee Department of Education (2001).

TABLE 3.2-19 Medical Facility Data for Knox and Anderson
Counties in 1998

No. of Occupancy
Hospital Staffed Beds Rate (%)a

Knox County
Baptist Hospital of East Tennessee 316 66
East Tennessee Children's Hospital 103 67
County total 319 NAb

Anderson County
Methodist Medical Center of Oak Ridge 250 72
Ridgeviewv Psychiatric Hospital and Center 20 35
County total 270 NA

a Percent of staffed beds occupied.

b NA = not available.

Source: Healthcare InfoSource, Inc. (1998).

3.2.9 Waste Management

The ETTP site generates industrial and sanitary waste, including wastewater, solid
nonhazardous waste, solid and, liquid hazardous waste, radioactive waste, and radioactive
hazardous mixed waste. The ETTP site is an active participant in the waste minimization and
recycling program within the ORR complex. Much of the waste generated at ETTP is from the
ongoing environmental remediation efforts at the site. The ETTP site has the capability to treat
wastewater and certain radioactive and hazardous wastes. Some of the wastes generated at ETTP
can also be processed or disposed of at facilities located at the Y-12 Plant and ORNL. The ETTP
facilities also store and process waste generated at Y-12 and ORNL and wastes from other DOE
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installations at Paducah, Portsmouth, and' TABLE3.2-20 Projected'Waste
Fernald. Most radioactive waste at ETTP is Generation Volumes for ETTPI
contaminated with uranium and uranium decay'
products, with small amnobunts of fission products ,'st

and TRU radionuclides from nuclear fuel Waste Category Volurr
recycling programs. Table 3.2-20 lists the ETTP
site'waste loads assumed f'or the analysis of'. LLW, . 4
impacts of projected activities in this report.,, LLMW

TRU
Hazardous waste

3.2.9.1 Wastewater Nonhazardous wasteb
-. .. Solids

',astewater 4
Treated wastewater at the ETTP site is

discharged under an NPDES Permit. Sanitary a Volumes include operational an
wastewater is processed at an on-site sewage environmental restoration wast(
treatment plant with a capacity of from FY 2002 to FY 2025. Hov0.92milin glan (5ilo a capacity of u .a

Treatment
ie (m3/yr)

1,000
2,700

0
350

2,000
47,000

id
e projected

vevcr, it is.
0.92 million gal/d (3.5 million L/d). pFUJUCICU In~aL UH; mUaJUory or UC wastewould be generated by FY 2008.

Vb olumes include sanitary and industrial

3.2.9.2 Solid Nofibazardous,' wastes. ..
'NonradioactivNci astc Source: Cain (2002c).

About 35,000 yd3/yr (27,500 m3/yr) of solid 6onhazardous waste is generated at ORR,
which includes waste from the ETTP site. The wasie is disposed of at the Y-12 landfill; it is
projected that about 50% of the landfil's capacity, or about 920,000 yd3 (700,000 m3 ), would be
available in the year 2020.

3.2.9.3 Nonradioactie liazardous'and Toxic WVaste i

The ETTP site generates both RCRA-hazardous and TSCA-hazardous waste. The site
operates several RCRA' hazardous waste treatrmierit and storage facilities. The site also operates a
permitted TSCA incinerator to treat hazardous and LLMW liquids contaminated with PCBs. The
incinerator also processes PCB waste .from other facilities at ORR and from off-site DOE.
installations. ; ' ' ' ' ' :'' ' ;'' . '

3.2.9.4 Low-Level Radioactive Waste ' ,

Current ORR policy for' newly generated 'LLW is to perfolm necessary packaging for
direct shipment'.to appropriate on- and off-site'treatmnent, storage, and disposal facilities. LLW
that is not treated or disposed of at ORR is placed in storage, pending either treatment or disposal
or both, at off-site facilities.
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3.2.9.5 Low-Level Radioactive Mixed Waste

The majority of radioactive waste generated at ETTP is LLMW, which consists of
two categories: (I) aqueous RCRA-hazardous radioactive waste contaminated with corrosives or
metals and (2) organic liquids contaminated with PCBs.

Aqueous LLMW is treated on site, and resulting wastewaters are discharged to the
NPDES-permitted discharges, which have a capacity of 450,000 yd3 /yr (340,000 m3 /yr). Organic
LLMW liquids contaminated with PCBs are treated by the ETTP TSCA incinerator, which has a
capacity of 1,800 yd3/yr (1,400 m3/yr).

ETTP has the capacity to treat approximately 6,500 yd3 /yr (5,000 m3/yr) of liquid
LLMW via grout stabilization. The site has the capacity to store 88,600 yd3 (67,800 m3) of
LLMW containers.

3.2.10 Land Use

ETTP is. located in east-central Tennessee, in the eastern part of Roane County about
25 mi (40 km) west of the City of Knoxville. An analysis of Landsat satellite imagery from 1992
shows that the dominant land cover categories in Roane County include deciduous forest
(42.0%), mixed forest (19.7%), evergreen forest (13.6%), and pasture/hay (10.3%)
(Figure 3.2-5). The 1997 agricultural census recorded 99 farms in Roane County, covering more
than 53,100 acres (21,489 ha) (USDA 1999). Human settlement is sparse throughout much of the
county, with most of the population residing in the communities of Harriman, Kingston,
Oak Ridge, and Rockwood. The eastern third of Roane County, where ETTP is located, is
dominated by deciduous and mixed forest and pasture.

The 1,700-acre (690-ha) ETTP site contains more than 300 buildings with a combined
floor space of 13 million ft2 (1.2 million m2) (MMES 1994).

Land use at ETTP focuses on the reuse of facilities, equipment,, materials, and utilities
previously associated with the gaseous diffusion plant, with an emphasis on reindustralization
(Bechtel Jacobs Company LLC 2002). Activities at the site include a range of operations
associated with environmental management at the DOE Oak Ridge Operations facilities, such as
management of the TSCA incinerator and the treatment, storage, and disposal of hazardous and
radioactive waste (including DUF6 ) (Operations Management International, Inc. 2002a).
Currently, ETTP is home to two business centers: Heritage Center and Horizon Center. The
Heritage Center encompasses 125 of the main buildings of the former gaseous diffusion facility,
which are currently leased to more than 40 companies (Operations Management International,
Inc. 2002b). The Horizon Center encompasses 1,000 acres (447 ha) of building sites aimed
primarily at high-tech companies.
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FIGURE 3.2-5 -Land Cover in Roane County, Tennessee (Data Source: USGS 2002) :
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3.2.11 Cultural Resources

The ETTP site falls under th5 cultural resource management plan (CRMP) for ORR. That
plan, which contains procedures for managing archaeological sites,'historic' structures, traditional'
cultural properties, and Native American sacred sites, was finalized in. July 2001 (Souza et al.:
2001). Under the plan, ETTP has responsibility for cultural resources at the eastern end of the
reservation.

Cultural resource surveys at ORR have provided a considerable body of knowledge
regarding the history and prehistory of the area. Archaeological evidence indicates that there has
been a human presence at, ORR. for at least 12,000 years. All thel'rnajor prehistorice Eastern
Woodland archaeological periods are represented there: Paleo-lndiau (10,000 B.C.-8,000-B.C.),
Archaic (8,000 B.C.-900 B.C.), Woodland. (900 B.C.-A.D. 900, :and Mississippian (A.D. 900--
A.D. 1600). While the ETTP area has not been completely surveyed, six prehistoric sites:'were
identified there. Three of.them were determined' to be eligible' for the National Register of
Historic Places (NRHP). Five of the six' sites lie outside the ETTP. security fences. The.area
within the' ETTP security fences underwent niassive earthmoving operations.'during the'.
construction of the gaseous diffusion plant. It is unlikely that unidentified intact archaeological.:
sites remain within the fences (Morris 1998; Souza et al. 2001); .. : .-' . ..

* , : . . ~ ~. . , . . .. . .f t

The Overhill'Cherokee. occupied part of eastern Tennessee from t'e' 1700s until their
relocation to Oklahomia in 1838. DOE Oak Ridge Operations has initiated consuitations with'the
Eastern Band of the Cherokee Indians' and the Cherokee Nation of Oklahoma. regarding. Native
American issues related to the DUF6 conversion project at ORR (see"Appendixc G). Noxreligious
or sacred sites, burial sites, or resources significant to the Cherokee have been identified adtETTP.
to date. HooWever, there are mounds and other prehistoic sites at ORR thought likely to. contain
prehistoric burials. Similar. resources could exist in the unsurveyed portions'of the ETTP. area
(Souza et al. 200 1). .. '..' ' ' -

Euro-American settlers began- entering eastern Tennessee after 1798, ''and by 1804,
settlement of the area that would become ORR in the 20th century had begun. An economy
based on subsistence fanning and, later, on coal mining developed. A' survey of pre-World
War 1I historic structures at ORR was conducted; 254. stru' tes.were evaluated, and 41 were
recommended as being eligible for.the NRHP, in addition to' the 6th'at were; already listed
(DuVall and Souza 1996). Two. historic archaeological districts were proposed.. Of these, the
Wheat Communityr Historic District lies, within the ET`TP area.* It. iniudes-28 contributing
structures; one (the George Jones Memorial Church) is already' listed on' the NRHP.' The ETTP
site also includes six historic cemeteries (Morris 1998; Souza et al: 2001).

In 1942, the U.S. Army began to acquire land in eastern Tennessee' for the Manhattan
Project's "Site X.". Renamed the Clinton Engineer Works in 1943, the-new facility included a
gaseous diffusion plant' at the K-25 Site. The K-25 Site played'a significant role in the production
of highly enriched- uranium for weapons manufacture between '1944 and: 1964, materially
contributing to the'development of nuclear weapons during World War I1 and the Cold War. The
K-25 site forms the heart of ETTP. Buildings at th6 ETTP site w ere evaluated for their historical
significance in 1994. One historic district, the Main Plant. Historic District, is eligible for
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theNRIIP. The district consists of 157 buildings, 120 of which contribute to the district
(37 do not). Eleven additional buildings not adjacent to the district are also considered eligible by
virtue of their supporting roles in the uranium-235 enrichment process (DuVall and Souza 1996;
Holcombe-Burdette 1998; Souza et al. 2001).

3.2.12 Environmcntal Justice

3.2.12.1 Minority Populations

This EIS uses data from the most recent decennial census in 2000 to evaluate
environmental justice implications of 'the proposed 'action and all alternatives with respect to'
minority populations. The CEQ guidelines on environmental justice recommend that "minority"
be defined as members of American Indian or Alaska Native, Asian or Pacific Islander, Black
non-Hispanic, and Hispanic populations (CEQ 1997). The earliest release of 2000 census data
that included information necessary to identify minority populations identified individuals both,
according to race and Hispanic'origin (U.S. Bureau of the Census 2001). It also identified'
individuals claiming multiple racial identities (up' to six races). To remain consist'ent with the
CEQ guidelines, the phrase "minority population" in this document refers 'to -persons who;
identified themselves as partially or totally Black (including Black or Negro, African'American,
Afro-American, Black Puerto Rican, Jamaican, Nigerian, West Indian, or Haitian), American
Indian or Alaska Native, Asian, Native Hawaiian or other Pacific Islander, or "Other Race." The
minority category also includes White individuals of Hispanic origin, although.'the latter is.
technically an ethnic category. To avoid double counting, tabulations included only White
Hispanics; the above racial groups already account for non-White Hispanics. In suim, then, the
minority population considered under environmental justice consisted of all non-White persons
(including those of multiple racial affiliations) plus White persons of Hispanic origin.

To identify census tracts with disproportionately high minority populations, this EIS uses
the percentage of minorities in each state containing a given tract as the reference point. Using
the individual states to identify disproportionality acknowledges that minority distributions in the
state can differ from those' found in the nation as -a whole. .In 2000, of the 240 census tracts
within 50 mi (80 iom) of the storage facility at ETTP, 19 had minority populatioiis in excess of
state-specified thresholds - a total of 24,235 minority persons in all (Figure 3.2-6). In 2000,
5.2% of the Roane County population was minority (U.S. Bureau of the'Ceinsus 2002e).

3.2.12.2 Low-Income Populations

As recommended by the CEQ guidelines, the environmental justice analysis identifies
low-income populations as those falling be1oiv the statistical poverty level identified annually by'
the U.S. Bureau of the Census in its Series P-60 documents on income and poverty. The Census
Bureau defines poverty levels on the basis of a statistical threshold that considers for each family
both overall family' size 'and the number of related children younger than 18 years old.
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Census Tract Data within 50 Miles of Site

E felow State Percent Minority =| State

= Above State Percent Minority =7 Census Tract 50
North Carolina > 29.8% miles from Oak Ridge.
. ...-. In 70/
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Tennessee > 20.8% A ETTP Site
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FIGURE 3.2-6 Census Tracts within 50 mi (80 km) of the Storage Facility at ETTP with
Mlinority Populations in Excess of State-Specific Thresholds (Source: Based on data from

U.S. Bureau of the Census 2002e)
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For example, in 1999, the poverty threshold annual income for a family of three with one related
child younger than 18 was $13,410, while the poverty threshold for a family of five with one
related child younger than 18 was $21,024 (U.S. Bureau of the Census 2000). The 2000 census
used 1999 thresholds because 1999 was the most recent year for which annual income data were
available when the census was conducted. If a family fell below the poverty line for its particular
composition, the census considered all individuals in Ihat family to be below the poverty line.

To identify census tracts with disproportionately high low-income populations, this EIS
uses the percentage of low-income persons in each' state' containing a given tract as a reference
point. In 1999, of the 240 census tracts within 50' mi (80 kin) of the storage facility at ETTP, 128
had low-income populations in excess of state-specified thresholds -a total of 157,843
low-income persons in all (Figure 3.2-7). In 1999, in Roane County, 13.9% of those individuals
for whom poverty status was known wvere'low-income (U.S. Bureau of the Census 2002e).
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Census Tract Data within 50 Miles of Site

m Below State Percent Poor C| State

X Above State Percent Poor X- Census Tract > 50
North Carolina > 13.0% m miles from Oak Ridge
Kentucky > 19.0%
Tennessee > 15.7% A ETTP Site

FIGURE 3.2-7 Census Tracts within 50 mli (80 kmi) or the Storage Facility at ETTP with
Low-income Populations in Excess of State-Specific Thresholds (Source: Based on data
from U.S. Bureau of the Census 2002e)
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7 4 ENVIRONMENTAL IMPACT ASSESSMENT APPROACH,
ASSUMPTIONS, AND METHODOLOGY

.. .......... . 4

This EIS evaluates potential impacts' on human health and the natural environment from
building and operating a DUF6 conversion facility, at three alternative locations at the Portsmouth
site and 'for a no action alternative. These impacts'might be positive, in that'they would improve
conditions in the human or natural environment, or negative; in that they would cause a decline
in those conditions. This chapter provides an overview of the methods used to estimate the
potential impacts associated with the EIS alternatives, summarizes the major assumptions that
formed the basis of the evaluation, and provides some background information on human health
impacts. More detailed information on the assessment methods' used to evaluate potential
environmental impacts is provided in Appendix F.

4.1 -GENERAL APPROACH

Potential environmental impacts were assessed by examining all of the activities required
to implement each alternative, including construction of the required facility, operation of the
facility, and transportation of materials between sites. Potential long-term impacts from cylinder
breaches occurring at Portsmouth and ETTP were also estimated. For each alternative, potential
impacts to workers, members of the' general public, and the environment wvere estimated for both
normal operations and for potential accidents. ' '

:The analysis for this'EIS considered all potential areas of impact but emphiasized'those
that might have a significant impaci on hu man'ihealth or the environment,' would be different
under different altematives,' or wouuld' be of special interest to the public'(such as potential
radiation effects). The environmental characieristics of the' Portsmouth site, where ihe conversion
facility would be built and operated, are described in Section 3.1. The environmental setting of
the ETTP site, where cylinders would be prepared for shipment to Portsmouth, is described 'in
Section 3.2.

The estimates of potential environmentatlimpacts for the proposed action were based on
characteristics ofthe proposed UDS conversion facility.'The two primar'y sources of information
were'excerpts from the UDS conversioh facility conceptual design report (UDS 2003a) and the
updated UDS NEPA data package (UDS 2003b). As noted in Section 2.2, current facility designs
are at the 100% conceptual design stage. Several design options are considered in the EIS to
provide future flexibility. ' ' ' ' ' '

The NEPA data package (UDS 2003b) was y UDS to support preparation of
this'EIS. For the proposed'Portsmouith conversion facility,,'the NEPA data package includes,
facility descriptions, process descriptions and;r u'ateriai flows, anticipated waste generation,
anticipated air emissions,' 'anticipated liquid 'effluents, waste minimization and pollution-.
prevention approaches, anticipated water usage, anticipated energy consumption, anticipated
materials usage, anticipated toxic or hazardous chemical storage, floodplain and wetland
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information, anticipated noise levels, estimated land use, employment needs, transportation
needs, and safety analysis data.

The NEPA data and a variety of assessment tools and methods were used to evaluate the
potential impacts that construction and operation of the conversion facility and shipment of the
ETTP cylinders to Portsmouth would have on human health and the environment. These methods
are described by technical discipline in Appendix F. The following sections summarize the major
assessment assumptions and provide overview information on the estimation, of human health
impacts from radiation and chemical exposure.

4.2 MAJOR ASSUMPTIONS AND PARAMETERS

Table 4.2-1 gives the major assumptions and parameters that formed the basis of the
analyses in this EIS. The primary source for UDS conversion facility data was the updated UDS
NEPA data package (UDS 2003b). Discipline-specific information and technical assumptions are
provided in the methods described in Appendix F.

4.3 METHODOLOGY

In general, the activities assessed'in this EIS could'affect workers, members of the
general public, and the environment during construction of the new facility, during routine
facility operations, during transportation, and during facility or transportation accidents.
Activities could have adverse effects (e.g., human health impairment) or positive effects
(e.g.,- regional socioeconomic benefits, such 'as the creation 'ofjobs). Some impacts would result
primarily from the unique characteristics of the uranium and other chemical compounds handled
or generated under the alternatives. Other impacts would occur regardless of the types of
materials involved, such' as the'impacts on air and water quality that can occur during any
construction project and the vehicle-related impacts that can occur during transportation.

The areas of potential environmental impacts evaluated in this EIS are shown and
described in Figure 4.3-1 (the order of presentation does not imply relative importance). For each
area, different analytical methods were used to estimate the potential impacts from construction,
operations, and accidents for each of the alternatives. The assessment methodologies are
described in Appendix F.

Because of the chemical and radioactive nature of the materials being processed and
produced, and the fact that the conversion facility would be built on a previously disturbed
industrialized site, the potential impact to the health of workers and the public is one of the areas
of primary concern in this EIS. Therefore, the following sections, provide background
information on radiation and chemical health effects and on the approach used to evaluate
accidents. The information is presented to aid' in the understanding and interpretation of the
potential human health impacts presented in Chapters 2 and 5.
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TABLE 4.2-1 Summary of N1 jor EIS Data and Assumptions
. . . . ... o

Pararneter/Characieristic Data/Assurnpiion

General
Portsmouth DUF6 cylinder inventory
Portsmouth non-DUF6 cylinder inventory
ETIP DUF6 cylinder inventory
ETTP non-DUF6, cylinder inventory

No Action Alternative

Assessment period
Construction
Cylinder management

Assumed total number of future cylinder breaches:'
Controlled-corrosion case
Uncontrolled-corrosion case

Action Alternatives

Construction start
Construction period
Start of operations
Operational period

Facility footprint
Facility throughput
Conversion products

Depleted U308
CaF2
70% [IF acid
49% 11F acid
Steel (empty cylinders, if not used
as disposal containers)

Proposed conversion product disposition (see Table
2.2-2 for details):

Depleted U30g
CaF2
70% IIF acid
49% °/ F acid
Steel (empty cylinders, if not used
as disposal containers)

16,109 cylinders; 195,800t
2,693 cylinders: 13,500 t(14,900 tons)
4,822 cylinders; 54,300 t (60,000 tons)
1,102 cylinders; 26 t (29 tons)

No conversion facility constructed; continued long-term storage
of DUF 6 in cylinders at Portsmouth and ETTP.
Through 2039, plus long-term groundwater impacts
None
Continued surveillance and maintenance activities consistent with
current plans and procedures.

16 at Portsmouth; 7 at ETTP
74 at Portsmouth; 213 at ETTP

Build and operate'a conversion facility at the Portsmouth site for
conversion of the Portsmouth and ETTP DUF6 inventories;
construct a new cylinder storage yard at Portsmouth for ETTP
cylinders.
2004
-2 years
2006
18 years
(14 years if ETTP cylinders are converted at Paducah)
IO acres (4 ha)
13,500 t/yr (15,000 tonslyr) DUF6

10,800 tlyr (11,800 tonslyr)
18 t/yr (20 tonslyr)
2,500 t/yr (2,800 tonslyr)
5,800 tlyr (6,300 tonslyr)
1,177 t'yr (1,300 tons/yr)

Disposal; Envirocare (primar)), NTS (secondary)
Disposal;'Envirocare (primary), NTS (secondary)
Sale pending DOE approval
Sale pending DOE approval
Disposal; Envirocare (primary), NTS (secondary)

't.

I

*; ,

-'..I .

I

7 .

I ,

a DOE plans to decide the specific disposal location(s) for the depleted U3 08 conversion product afler additional
appropriate NEPA review. Accordingly, DOE will continue to evaluate its disposal options and *ill 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 vill provide any supplemental NEPA analysis for public review and comment.

Sources: UDS (2003a,b).
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4.3.1 Overview of the Human Health Assessment

Human health impacts were estimated for three types of potential exposures: exposure to
radiation, exposure to chemicals, and exposure to physical hazards (e.g., on-the-job injuries or
fatalities from falls, lifting, or equipment malfunctions). These potential human exposures could
occur in and around facilities or during transportation of materials. Exposures could take place
during incident-free (normal) operations or following accidents in the facilities or during
transportation.

The nature of the potential impacts resulting from the three ty'pes of exposure differs.
Table 4.3-1 lists and compares the key 'features of these types of exposures. Because of the
differences in these features, it is not always appropriate to combine impacts from different
exposures to get a total impact for a given human receptor.

4.3.2 Radiation

All of the alternatives would involve handling compounds of the element uranium, which
is radioactive. Radiation, which occurs naturally, is released when one form of an element
(an isotope) changes into some other atomic form. This process, called radioactive decay, occurs
because unstable isotopes tend to transform into a more stable state. The radiation emitted may
be in the form of particles, such as rieutrons,'alpha particles, or beta particles, or waves of pure
energy, such as gamma rays.

The radiation released by radioactive materials (i.e., alpha, beta; neutron, and gamma
radiation) can impart sufficient localized energy to living cells to cause cell damage. This
damage may be repaired by the cell, the cell'may die, or the cell may reproduce other altered
cells, sometimes leading to the induction of cancer.`An individual may be exposed to radiation
from outside the body (called external exposure) or, if the radioactive material has entered the
body through inhalation (breathing) or ingestion (swallowing), from inside the body (called
internal exposure).

4.3.2.1 Background Radiation '

Everyone is exposed to radiation on a daily basis, primarily from naturally occurring
cosmic rays, radioactive elements in the soil, and radioactive elements incorporated in the body.
Man-made sources of radiation, suchas medical x-rays or fallout from historical nuclear
weapons testing, also contribute, but to a lesser'extent. About 80o of background radiation
originates from naturally occurring sources, with the remaining 20%'resulting from man-made
sources.

The amount of exposure to radiation is commonly referred to as "dose." The estimation
of radiation dose takes into account many factors, including the type of radiation exposure
(neutron, alpha, gamma, or beta), the different effects each type of radiation has on living tissues,



TABLE 4.3-1 Key Features of Potential Human Exposures to Radiological, Chemical, and Physical Hazards
:r.

0

Potential Exposures

Feature Radiological Chemical Physical Hazard

Materials of concern Uranium and its compounds. Uranium and its compounds, HF, and NH3. Physical hazards associated with all facilities
and transportation conditions.

Health effects Radiation-induced cancer incidence and potential Adverse health effects (e.g., kidney damage and Impacts would result from occurrences in the
fatalities would occur a considerable time after respiratory irritation or injury) could be workplace or during transportation that were
exposure (typically 10 to 50 years). The risks were immediate or could develop over time (typically unrelated to the radiological and/or chemical
assessed in terms of LCFs above background less than I year). nature of the materials being handled.
levels. Potential impacts would include bodily injury

or death due to falls, lifting heavy objects,
electrical fires, and traffic accidents.

Receptor Generally the whole body of the receptor would be Generally certain internal organs (e.g., kidneys Generally any part of the body of the receptor
affected by external radiation, with internal organs and lungs) of the receptor would be affected. could be affected.
affected by ingested or inhaled radioactive.
materials. Internal and external doses were
combined to estimate the effective dose equivalent
(see Appendix F).

Threshold No radiological threshold exists before the onset of A chemical threshold exposure level exists No threshold exists for physical hazards.
impacts, i.e., any radiation exposure could result in (different for each chemical) below which - Impact estimates are based on the statistical
a chance of LCFs. To show the significance of exposures are considered safe . occurrence of impacts in similar industries
radiation exposures, the estimated number of LCFs (see Section 4.3.3). Where exposures were and on the amount of labor required.
is presented, and radiation doses are compared with calculated at below threshold levels, "no
existing regulatory limits. impacts" are reported.

'IZ

0

0:

0,

0'
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the type of exposure (i.e., internal or external), and, for internal exposure, the fact that
radioactive material may be retained in the body for long periods of time. The common unit for
radiation dose that accounts for these factors is the rem (I rem equals 1,000 mrem).

In the United States, the average dose from background radiation is about 360 mrem/yr
per person, of which about 300 mrem is from natural sources. For perspective, the'radiation
doses resulting from a number of common activities are provided in Table 4.3-2. The total dose
to an individual member of the general public from DOE and other federal activities is limited by
law to 100 mrem/yr (in addition to background radiation), and the dose to a member of the public
from airborne emissions released from DOE facilities must be below 10 mrem/yr (40 CFR
Part 61).

4.3.2.2 Radiation Doses and Health Effects

Radiation exposure can cause a variety of adverse health effects in humans. Very large
doses of radiation (about 450,000 mrem) delivered rapidly can cause'death within days to weeks
from tissue and organ damage. The potential adverse effect associated with the low doses typical
of most environmental and occupational exposures is the inducement of cancers that may be
fatal. This latter effect is called "latent" cancer fatality (LCF)'because the cancer may take years
to develop and cause death. In general, cancer caused by radiation is indistinguishable from
cancer caused by other sources.

For this EIS, radiation effects, were
estimated by first calculating the radiation dose' Key Concpts in Estimating Risks
to workers and members of the general public 'from Radiation
from the anticipated activities required under The health effect of concern from exposure to
each alternative. Doses were estimated *for radiation at levels typical of ienvironmental
internal ,and external exposures .that might and occupational exposures is the inducement.
occur during normal (or routine) operations of cancer. Radiation-induced cancers ma'y
and following hypothetical accidents., The take years to develop'following exposure and'
analysis considered three groups of people: are generally indistinguishable'from cancers
(1) involved workers, (2) noninvolved caused by other sources. Current radiation
workers, and (3) members of the general protection standards and practices are based
public., on the premise that any radiation dose, no.

matter how small, can result in detrimental
health effects (cancer) and that the number of

For each of these groups, doses were. effects produced is in direct proportion' to the'
estimated for the group as a whole (population.-- radiation 'dose. Therefore, doubling- the
or collective dose). For noninvolved workers '. radiation dose .is-' assumed to result in
and the general public, doses were also doubling the number'of inducedecancers. This.
estimated for a MEL. The MEI was defined as:, approach is called the "linear-no-threshold
a hypothetical person who - because of hypothesis" and is generally considered to
proximity, activities, or living habits-could - result in conservative estimates (i.e., over-
receivethehighest-possibledose.TheMEl'for estimates) of the health 'effects from :low
noninvolved workers and members of the ddiasifradatio
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TABLE 4.3-2 Comparison of Radiation Doses from Various Sources

Dose to an
Radiation Source Individual

Annual background radiation -U.S. average
Total , 360 mrem/yr
From natural sources (cosmic, terrestrial, radon) 300 mrcm/yr
From man-made sources (medical, consumer products, fallout) 60 mrein/yr

Daily background radiation - U.S. average I mrem/d

Increase in cosmic radiation dose due to moving to a higher 25 mrem/yr
altitude, such as from Miami, Florida, to Denver, Colorado

Chest x-ray 10 mrem

U.S. transcontinental flight (5 hours) 2.5 mrem

Dose from naturally occurring radioactive material in I to 2 mremlyr
agricultural fertilizer U.S. average

Dose from standing 6 ft (2 m) from a full DUF6 cylinder for I mrem
5 hours

Sources: National Council on Radiation Protection and Measurements
(NCRP 1987).

general public usually was assumed to be at the location of the highest on-site or off-site air
concentrations of contaminants, respectively - even if no individual actually worked or lived
there. Under actual conditions, all radiation exposures and releases of radioactive material to the
environment are required to be kept as low as reasonably achievable (ALARA), a practice that
has as its objective the attainment of dose levels as far below applicable limits as possible.

Following estimation of the radiation dose, the number of potential LCFs was calculated
by using health risk conversion factors. These factors relate the radiation dose to the potential
number of expected LCFs on the basis of comprehensive studies of groups of people historically
exposed to large doses of radiation, such as the Japanese atomic bomb survivors. The factors
used for the analysis in this EIS were 0.0004 LCF/person-rem of exposure for workers and
0.0005 LCF/person-rem of exposure for members of the general public (International
Commission on Radiological Protection [ICRP] 1991). The latter factor is slightly higher
because some individuals in the public, such as infants, are more sensitive to radiation than the
average worker. These factors imply that if a population of workers receives a total dose of
2,500 person-rem, on average, I additional LCF will occur among the workers. Similarly, if the
general public receives a total dose of 2,000 person-rem, on average, I additional LCF
will occur.
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The calculation of human health effects from radiation is relatively straightforward. For.
example, assume the following situation:

Each of 100,000 persons receives a radiation dose equal to background, or
360 mrem/yr (0.36 rem/yr), and

The health risk conversion factor for the public is 0.0005 LCF/person-rem.

In this case, the number of radiation-induced 'LCFs caused by I year of exposure among the
population would be I yr x 100,000 persons x 0.36 rem/yr x 0.0005 LCF/person-rem, or about
18 cancer cases,' which would occur over the lifetimes of the individuals exposed. For
perspective, in the'same population of 100,000 persons, a total of about 23,000 (23%) would be
expected to die of cancer from all causes over their lifetimes (Centers for Disease Control and
Prevention 1996).

Sometimes the estimation of number of LCFs does not yield whole numbers and,
especially in environmental applications, yields numbers less than 1. For example, if,
100,000 persons were exposed to I mreme (0.001 rem) each, the estimated number of LCFs
would be 0.05. The estimate of 0.05 LCF should be interpreted statistically - as the average
number of deaths if the same radiation exposure was applied to many groups of I 00,000 persons.
In most groups, rio" one (zero persons) ivould incur an .LCF from the' I-mrem exposure each
person received. In some groups, I LCF would occur, and in exceptionally few groups, 2 or more
LCFs would occur. The average number of deaths'would be 0.05 Gust as the average' of 0,' 0, 0,
and 1 is 0.25). The result, 0.05 LCF, may also be interpreted as a 5% chance (I in 20) of
I radiation-induced LCF in the exposed population. In this EIS, fractional estimates of LCFs
were rounded to the nearest whole number fo'r purposes' of comparison. Therefore, if a
calculation yielded an estimate of 0.6 LCF, the o6utcome is presented as I LCF, the most likely
outcome.

The same concept is assumed to apply to exposure of a single individual, such as the
MEL. For example, the chance that an individual'exposed to 360 mrem/yr (0.36 rem/yr) over a
lifetime of 70 years would 'die from 'a radiation-induced cancer is about 0.01
(0.36 rem/yr x 0.0005 LCF/rem x 70 yr = 0.01 LCF). Again, 'this should be interpreted
statistically; the estimated effect of radiationi on this individual would be a 1%' (I in 100) increase
in the chance of incurring an LCF over the individual's lifetime. In the EIS, the risk to
individuals is generally presented as' the increased chance that the individual exposed would die
from a radiation-induced cancer. As noted' the baseline chance of dying from cancer in the
United States is approximately I in 4.' '' '

4.3.3 Chemicals

For this EIS, the chemicals of greatest concern are soluble and insoluble uranium
compounds, HF, and anhydrous NH 3. Uranium'co'Mp`unds can cause chemical toxicity to the
kidneys; soluble compounds are more readily absorbed into the body and thus are mnore toxic to
the kidneys. HF and NH3 are corrosive gases that can"cause respiratory irritation in humans, with
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tissue destruction or death resulting from
exposure to large concentrations'. Both have a
pungent and irritating odor. No deaths are
known to have occurred as a result of short-
term (i.e., I hour or less) exposures to 50 ppm
or less of [IF, or 1,000 ppm or less of Nl13.
Uranium compounds, [IF, and N1 3 are not
chemical carcinogens; thus, cancer risk
calculations are not applicable for the chemical
hazard assessment.

For long-term, low-level (chronic)
exposures to uranium, compounds and HF
emitted during normal operations, potential
adverse health effects for the hypothetical MEI
in the noninvolved worker and general public
populations were calculated by estimating the
intake levels 'associated with anticipated
activities. Intake levels were 'then compared
with 'reference levels below which adverse
effects are very unlikely. Risks from normal
operations were quantified as hazard quotients
and hazard indices (see text box).

4.3.4 Accidents

Key Concepts in Estimating Risks
from Low-Level Chemical Exposures

Reference Lcvel

* Intake level of a chemical below which adverse
effects are very unlikely.

Hazard Quotient

* A comparison of the estimated intake level or
dose of a chemical with its reference dose.

* Expressed as a ratio of estimated intake level to
reference dose.

* Example:

- The EPA reference level (reference dose) for
ingestion of soluble compounds of uranium
is 0.003 mglkg of body weight per day.

- If a 150-lb (70-kg) person ingested 0.1 mg of
soluble uranium per day, the daily rate would
be 0.1 + 70 = 0.001 mg/kg, which is below
the reference dose and thus unlikely to cause
adverse health effects. This would yield a
hazard quotient of 0.00l + 0.003 = 0.33.

Hazard Index

The EIS considers a range of potential Sum of the hazard quotients for all chemicals
accidents that could occur during conversion to which an individual is exposed.
operations and transportation. An accident, is
defined as a series of unexpected or * A value less than I indicates that the exposed
undesirable events leading to a release of person is unlikely to develop adverse human

radioactive or. hazardous material 'within a health effects.
facility or into the natural environment. .

Because an accident could involve a large and
uncontrolled release, such an event potentially could pose considerable health risks to workers
and members of the' general public. Two important elements must be considered in the
assessment of risks from accidents: the consequence of the accident and the expected frequency
(or probability) of the accident.

4.3.4.1 Accident Consequences

The term accident consequence refers to the estimated impacts if an accident were to
occur - including health effects such as fatalities. For accidents involving releases of
radioactive material, tie consequences are expressed in the same way as the consequences from
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routine operations - that is, LCFs are l
estimated for the MEl and for populations on Health Effects from Accidental
the basis of estimated doses from all important Chemical Releases
exposure pathways..,-

The impacts from accidental chemical
releases were estimated by determining the'

Assessing the consequences of numbers of people downwind who might
accidental releases of chemicals differs from experience adverse effects and irreversible
assessing routine chemical exposures,,; adverse effects:
primarily because the reference doses used to
generate hazard indices for long-term, low- Adverse'Effects: Any adverse health effects
level exposures were not intended for use in from 'exposure to a chemical release, ranging
the evaluation of the short-term (e.g., duration. from mild and transient effects, such as
of ' several hours or less), higher-level respiratory irritation or skin -rash (associated
exposures often accompanying accidents. with lower chemical' concentrations),' to
addition, the analysis of accidental releases irreversible (permanent) effects, includingdeath or, impaired organ function (associated
often requires evaluation of 'different; withhigher chemical concentrations).
chemicals, especially irritant gases, which can
cause tissue damage at higher levels associated Irreversible Adverse' Effects: A subset of,
with accidental releases but are not generally adverse effects, irreversible adverse effects
associated with adverse effects from chronic, are' those' that 'generally occur at higher
low-level exposures. - . concentrations and are permanent in nature.

Irreversible effects may include, death,

To estimate the consequences of impaired organ function '(such 'as central,
chemical accidents, two potential health effects nervous system or lung damage), and other
endpoints were evaluated: (I) adverse effects effects that may impair everyday functions..
and (2) irreversible adverse effects (see text
box). In'addition, the number of fatalities from accidental chemical exposures was estimated. For'
exposures to uranium and HF, it was estimated that the number of fatalities occurring would be
about 1% of the number of irreversible adverse effects (EPA 1993; Policastro et al. 1997).
Similarly, for exposure to NH3, the number of fatalities was estimated to be about 2% of the
number of irreversible adverse effects (Policastro et al. 1997).

'Human responses to chemicals do not occur at precise exposure levels but can extend
over a wide range of concentrations. However, in this'EIS, the values 'used to estimate the
number of potential chemical effects should be' applicable to most individuals 'in the general.
population. In all populations, there are- hyjpersensitive individuals who will show adverse
responses at exposure concentrations7'far bel&v levels at' which most individuals would normally
respond (Arnerican Industrial Hygiene Association [AIHIA] 2002). Similarly, many individuals'
will show no adverse'response "at exposure concentrations even 7somewhat' higher than the
guideline values. For comparativ6 purpos'es in 'this .E1S analysis, use of the guideline' values
discussed above allowed a uniform comparison of the impacts from potential accidental chemical
releases across all alternatives.
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4.3.4.2 Accident Frequencies
A\ccidlent Categories andl

The expected frequency of an accident Frequency Ranges
is the chance that the accident might occur
while an operation is being conducted. If an Likely (L): Accidents estimated to occur one
accident is expected to happen once every or more times in 100 years of facilityaccidentoperations (frequency2 ŽI x l0- 2/yr).
50 years, the frequency of occurrence is
0.02 per year I occurrence every 50 years = Unlikely (L9: Accidents estimated to occur
1 ÷ 50 = 0.02 occurrence per year. A frequency between once in 100 years and once in
estimate can be converted to a probability 10,000 years of facility operations
statement. If the frequency of an accident is (frequency = from I x 10-2/yrto I x 104/yr).
0.02 per year, the probability of the accident
occurring sometime during a 10-year program Extremely Unlikely (EL9: Accidents
is 0.2 (10 years x 0.02 occurrence per year). estimated to occur between once in

1 0,000 years and once in I million years of
The accidents evaluated in this rnIS facility operations (frequency = from

were anticipated to occur over a wide range of I x 10- 4 /yr to I x 10-6/yr).
frequencies, from once every few years to less

Incredible (1): Accidents estimated to occur'than once in I million years. In general; the less than one time in I million years of
more- unlikely it would be for an accident 'to
occur (the lower its probability), the greater the
expected consequences. Accidents were
evaluated for each activity required for four
frequency categories: likely, unlikely, extremely unlikely, and incredible (see text box). To
interpret the importance of a predicted accident, the analysis considered the estimated frequency
of occurrence of that accident. Although the predicted consequences of an incredible accident
might be high, the lower consequences of a likely accident (i.e., one much more likely to occur)
might be considered more important.

4.3.4.3 Accident Risk

The term "accident risk" refers to a quantity that considers both the severity of an
accident (consequence) aind the probability that the accident 'will occur. Accident risk is
calculated by multiplying the consequence of an accident by the accident frequency. For
example, if the frequency of occurrence of a facility accident is estimated to be once in 100 years
(0.01 per year) and if the estimated consequence, should the accident occur, is estimated to be
10 LCFs among the people exposed, then the risk of the accident would be reported as 0.1 LCF
per year (0.01 per year 'x 10 LCFs). If the facility was operated for a period of 20 years, the
accident risk over the operational phase of the facility would be 2 LCFs (20 years x 0.1 LCF per
year).

This definition of accident risk was used to compare accidents that have different
frequencies and consequences. Certain high-frequency accidents that have relatively low
consequences might pose a larger overall risk than low-frequency accidents that have potentially
high consequences. When calculating accident risk, the consequences are expressed in terms of
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LCFs for radiological releases and in terms of adverse health effects, irreversible adverse health
effects, and fatalities for chemical releases.

4.3.4.4 Physical Hazard (On-the-Job) Accidents

Physical hazards, unrelated to radiation or chemical exposures, were assessed for each
alternative by estimating the number of on-the-job fatalities and injuries that could occur among
workers. These impacts were calculated by using industry-specific statistics from the BLS. The
injury incidence rates were for injuries involving lost workdays (excluding the day of injury).
The analysis calculated the predicted number of worker fatalities and injuries as the product of
the appropriate annual incidence rate, the number of years estimated for the project, and the
number of full-time equivalents (FTEs) required for the project each year. Estimates for
construction and operation of the facilities were computed separately because these activities
have different incidence statistics. The calculation of fatalities and injuries from industrial
accidents was based solely on historical industrywide statistics and therefore did not consider a
threshold (i.e., any activity would result in some estimated risk of fatality and injury).

4.4 UNCERTAINTY IN ESTIMATED IMPACTS

Estimates of the environmental impacts from DUF6 conversion are subject to
considerable uncertainty. This uncertainty is a consequence primarily of characteristics of the
methods used to estimate impacts. To account for this uncertainty, the impact assessment was
designed to ensure - through uniform and careful selection of assumptions, models, and input
parameters - that impacts would not be underestimated and that relative comparisons among
the alternatives would be meaningful. This goal was accomplished by uniformly applying
common assumptions to each alternative and by choosing assumptions that would produce
conservative estimates of impacts (i.e., assumptions that would lead to overestimates of the
expected impacts). Although using a uniform approach to assess impacts can still result in some
uncertainty in estimates of the absolute magnitude of impacts, this approach enhances the ability
to make valid comparisons among alternatives.



Approach 4-14 Portsmouth DUF6 Conversion Final EIS



Impacts 5-1 -.. Portsmouth D UF6 Conversion Final EIS

5 ENVIRONMENTAL IMPACTS OF ALTERNATIVES

This chapter discusses estimated potential impacts to the environment, including impacts
to workers and members of the general public, under the no action alternative (Section 5.1) and
the action alternatives (Section 5.2). The general assessment methodologies and major
assumptions used to estimate the impacts are described in Chapter 4 and Appendix F of this EIS.

This EIS evaluates the proposed action, whicl' is to construct and operate a conversion
facility at the Portsmouth site for conversion of the Portsmouth and ETTP DUF6 inventories into
depleted uranium oxide and other conversion products. Three alternative'locations'at the site are
evaluated, one of which has been selected as the preferred location. This EIS also discusses
impacts from preparation of cylinders for shipment at ETTP. and shipment of these cylinders to
the Portsmouth site. Shipment of ETTP cylinders to Portsmouth is part of the proposed action, as
is the construction of a new cylinder storage yard for those cylinders, if required.

Under the no action alternative, potential environmental impacts from continued storage
and maintenance of the cylinders in their current locations at the Portsmouth 'and ETTP sites are
evaluated primarily through the year 2039, although potential long-term impacts from releases of
DUF6 and HF from future cylinder breaches are also evaluated.'

This chapter also discusses the potential cumulative *impacts of the alternatives''
(Section 5.3), potential mitigation actions (Section 5.4), unavoidable adverse impacts of the |
alternatives (Section 5.5), irreversible and irretrievable commitment of resources (Section 5.6),
the relationship between short-term use of the environment and long-term productivity
(Section 5.7), pollution prevention and waste minimization (Section 5.8), and D&D of
conversion facilities (Section 5.9).

5.1 NO ACTION ALTERNATIVE

5.1.1 Introduction

Under the no action alternative, it is assumed that storage of DUF6 cylinders would
continue indefinitely at the Portsmouth and -_.
ET`P sites and that DOE surveillance and NoActionAlternative
maintenance activities would be ongoing to: . . ...
ensure the continued safe storage of cylinders. The no action 'alternative assumes that
Potential environmental impacts from this storage of the DUF6 cylinders would
alternative are estimated through 2039.in this i continue for -an indefinite period at the
EIS, and long-term impacts (i.e., those that.: Portsmouth * site, along with : continued'
would occur after 2039) from cylinder breaches cylinder. surveillance and maintenance.

.. . Impacts. were evaluated ,through the
are also estimated. A similarly defined no m w e tyear2039, and potential long-term (beyond
action alternative is evaluated in the .DUF6  2039) impacts were also evaluated.
PEIS (DOE 1999a). The assessment of the no
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action alternative in this EIS has. been updated to reflect changes that have occurred since
publication of the PEIS (elg., changes in plans for new cylinder yard construction and changes in
noninvolved worker and general population numbers).

A detailed discussion of the assumptions about and impacts from continued cylinder
storage activities is included in Appendix D of the PEIS; changes in impacts due to the addition
of USEC-generated cylinders are discussed in Section 6.3.1 of the PEIS (DOE 1999a). Updated
information on ongoing and planned cylinder maintenance activities has been compiled from a
database on the cylinders at the three, sites and from life-cycle baseline documents for cylinder
maintenance (Hightower 2002). This information was compiled prior to awarding the conversion
contract to UDS and thus represents DOE's plans for long-terrn maintenance of cylinders.
without conversion, as would be the case under the no action alternative. in Section 5.1. 1.1, the
ongoing and planned cylinder maintenance activities assumed for the Portsmouth and ETTP sites
under the no action alternative are reviewed.

Impacts associated with the following activities under the no action alternative are
considered in both the PEIS and this 'EIS: (1) storage yard reconstruction and cylinder
relocations, (2) routine and ultrasonic test inspections of cylinders and radiological monitoring
and maintenance of the. cylinder exteriors and valves, (3) cylinder painting, and (4) repair and
removal of the contents of any cylinders that might be breached during the storage period. The
frequencies for each activity assumed for the Portsmouth and ETTP sites in the PEIS are
compared with planned future frequencies in Table 5.1-1. Overall,'the assumptions in the PEIS
result in the PEIS impacts bounding the actual impacts that could occur under current and
planned future activities.

5.1.1.1 Cylinder laintenance Activities

The PEIS assessment covered maintenance of up to 16,388 cylinders at the Portsmouth
site and 4,683 cylinders at the ETTP site. The actual inventory of cylinders actively managed by
DOE is changing over time as USEC transfers cylinders to DOE under three MOAs. As of
January 2004, the DOE inventory at the Portsmouth site consisted of 16,109 full, partially full,
and heels DUF 6 cylinders; the inventory at the ETTP site consisted of 4,822 full, partially full'
and heels DUF 6 cylinders (flightowver 2004). Maintenance efforts completed at the two sites
include (I) reconstruction/upgrading of a yard at each site to provide stabilized concrete bases
and monitored drainage for the. cylinder storage areas, and (2) relocation of some cylinders that
either. were too close to one another to allow for adequate inspections or were located in yards
that required reconstruction. Most required cylinder relocations have already been completed;:
few additional relocations would be required under the no action alternative.

Under the DOE-approved DUF 6 management plan (DOE 1996e), the stored cylinders are
regularly inspected for evidence of damage or accelerated corrosion. Each cylinder must be
inspected at least once every 4 years; however, annual inspections are required for cylinders that
were previously stored in substandard conditions and those that show areas of heavy pitting or
corrosion. In addition to these routine inspections, ultrasonic inspections are conducted on some
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TABLE 5.1-1 No Action Alternative: CompOrison of Frcquencies Assumed in the PEIS with
Planned Frequencies for Activities at the Portsmouth anid E1TP Sites'

PEIS-Assumed' 'Planned PEIS-Assumed Planned
Average Average Annual Average Average Annual

Annual Activity Frequency for 'Annual Activity Frequency for
Activity-Specific Frequency for , 2003-2007 Frequency for 2003-2007

Activity Assumption '; Portsmouth' -for Portsmouth ETT'P' for ETTP

Routine cylinder 30-min exposure at I-f1 5,900 7,000 3,400 3,900
inspections (0.30-m) distance per .

Ultrasonic inspection

Radiological
monitoring and valve
maintenance

Cylinder relocations

Cylinder painting

I5

inspection

90-min exposure at about
2-fl (0.61-m) distance per
inspection

I-h exposure at i-ft
(0.30-m) distance per
inspection

4-h exposure at about 8-ft
(2.44-m) distance per.
relocation

7-h exposure at I to lo ft
'(0.30 to 3.05 m) distance
per cylinder, 2 'gal (8 L)
of paint used, 2 gal (8 L)
of LLN1W-generated per.
cylinder

.165 ' O 150

5 700

o 0

*1,650 . 0

2

0 1

9 0
9(00"

.I 53'

S I 0 d 1 .

120

230 ;:

I I .

a Source: Parks (1997), with the addition of the assumption that there would be an overall increase of 22% in Portsmouth
activities to address the addition of USEC cylinders.

b Average fi 1999 to 2008. '

C Data for 2002.

d Average for 2000 to 2004, years for which data are available.

of the cylinders. 'The ultrasonic testing is'a nondestructive method of measdring the thickness of
cylinder walls. Radiological monitoring of the cylinder surface, especially around the valves, and
maintenance are also conducted for cylinders that exhibit discoloration of the valve or
surrounding area during routine inspections'-Leaking valves are replaced in the field. Impacts
from routine inspections, ultrasonic 'inspections, and radiological monitoring and valve
maintenance 'are evaluated as components of the no actioqn alternative.' In the PEIS assessment,
the assumed, frequencies of routine' inspections'were somewhat underestimated (by 20% for
Portsmouth and 15% for ETTP) in comparison with rates planned for the period 2003 to 2007
(see Table 5.1-1). 'Radiological monitoring and valve maintenance was underestimated by a
factor of more than 100; however, this'activity is of short duration, with little radiological
exposure. ' . ' . ..
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At the time the PEIS was prepared, a painting program was undertaken in an effort to
arrest corrosion of the cylinders. Because the long-term painting schedule was unknown at the'.,
time, the PEIS assessment of the no action alternative assumed that as an upper bound, each
cylinder would be painted every 10 years. However, after the PEIS was prepared, it was
discovered that painting the cylinders increased toxicity indicators in cylinder yard runoff, such
that NPDES Permit violations were occurring. Also, the ongoing rate of cylinder breaches was
found to be much less than the rate that had been predicted on the basis of theoretical estimates
of cylinder corrosion rates, indicating that the other steps that had been taken to improve storage
conditions (e.g., regular inspections and relocating cylinders out of ground contact and onto
concrete saddles in well-drained, concrete storage yards) were also effective in controlling
corrosion. Therefore, continued cylinder maintenance plans call for a greatly reduced frequency
of cylinder painting in comparison with the frequency that was assumed in the PEIS (for the
Portsmouth site, no cylinder painting is planned; for the ETTP site, the PEIS-assumed painting
schedule overestimated that currently planned by a factor of 1.8; see Table 5.1-1). The most
frequent ongoing painting activity is partial painting of the ends of skirted cylinders, which are
problem areas for corrosion.

The levels of worker activity, worker exposure, and waste generation associated with
cylinder painting are much higher than the levels associated with inspection, relocation, and
radiological monitoring and valve maintenance activities (Table 5.1-1). Therefore, because the
PEIS assumed a high frequency of cylinder painting, its estimates of impacts in several technical
areas (e.g., radiological exposures of involved workers, socioeconomics, waste management)
represent an upper bound on the impacts that are expected under the current and planned future
cylinder maintenance programs. For this EIS, the continued storage impacts for the Portsmouth
and ETTP sites estimated in the PEIS were used as the basis for the no action alternative impacts.
The data have been revised as appropriate (e.g., the worker and general population numbers have
been updated). Under the no action alternative in this EIS, there would not be any additional
cylinder yard construction or reconstruction at either the Portsmouth or the ETTP site. Therefore,
for most technical areas, the continued storage impacts for the Portsmouth and ETTP sites
estimated in the DUF6 PEIS are presented in this EIS as the no action alternative impacts.
Impacts for cylinder yard construction at the ETTP site, included in the PEIS, have been deleted.

5.1.1.2 Assumptions and Methods Used to Assess Impacts Associated with
Cylinder Breaches

To estimate the impacts from continued cylinder storage, it is necessary to predict the
number of cylinder breaches that might occur in the future. A cylinder is considered breached if,
it has a hole of any size' at some location' on the cylinder wall. At the time the PHIS was
published (1999), 8 brieached cylinders had been identified at the three storage sites; 3 of these
were at the Portsmouth'site, and 4 were at the ETTP site. Investigation of these breaches
indicated that 6'of the 8 were initiated by mechanical damrage'during stacking; the damage was
not noticed immediately, and'subsequent corrosion occurred'at the point of damage. It was
concluded that the other 2 cylinder breaclies (both at the ETTP site) had been caused by external
corrosion due to prolonged ground contact. The breached cylinders were patched, pending
decisions on long-term management. However, patched cylinders -may eventually require
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emptying through cold-feeding (a lengthy process of heating a cylinder to a temperature just
below the UF6 liquefaction point so that the UF6 changes directly frorm solid to gaseous form).

From. 1998 .through 2002, 1 additional breach wvas discovered at the ETTP site
(Hightower 2002).1 This breach was the result'of hahdling damage. The breach rate over this
time period wvas 0.2 per year (I breach in 5 'years). The breached cylinder was subsequently
patched...

For assessment purposes in this EIS, 2"cylinder breach cases were evaluated. The first is'a
case in which it was assumed that the planned cylinder maintenance and painting program would
maintain the cylinders in a protected condition and control further'corrosion. It -was assumed that
after the initial painting, 'some cylinder breaches would result from handling damage. For this
case, the number of future breaches estimated through 2039 wvas 16 for the Portsmouth site and
7 for the ETTP site. In the second case, it was assumed that external corrosion would not be
halted by improved storage conditions, cylinder maintenance, and/or painting. This case was
considered in order to account for uncertainties 'in-'both the effectiveness of painting in-
controlling cylinder corrosion and uncertainties in the future painting schedule. For this scenario,
the number of breaches estimated 'through 2039 was 74 for the Portsmouth site and 213 for the
ETTP site. These breach estimates are based on the historical corrosion rate determined wheni the
cylinders were stored under poor conditions (i.e. cylinders were stacked too 'close t,6ether, were
stacked on wooden chocks, or came in contact with the ground). Details coricemingddevelopment
of the breach estimates are provided in Appendix B of the PEIS (DOE 1999a).

The impacts to human health and safety, surface wate,' groundwater, soil, air quality, and
ecology from uranium and I-IF releases from breached cylinders are assessed in this EIS. For all
hypothetical cylinder breaches, it was assumed that the' breach would go undetected for 4 years,..
which' is the period between planned inspections for most of the cylinders. In practice, cylinders
that show evidence of damage or heavy external corrosion are inspected annually, so it is very
unlikely that a breach would go'undetected for a4-year period. For each hypothetical cylinder
breach, it was further assumed that I lb (0.45. kg) of uranium (as U0 2F2) and 4.4 lb (2 kg) of HF
vould be released from the cylinder annually for a period of 4 years. The DUF6 Management

Plan (DOE 1996e) outlines procedures to be taken in the event of a cylinder breach and/or
release of DUF6 from one or more cylinders.

Radiological exposures of involved workers could result from patching breached
cylinders or emptying the contents of breached cylinders into new cylinders. The assumptions
used to estimate impacts to involved workers were that (1) it would require 32'hours of exposure
at a distance of, I ft (0.30, m) to' temporarily patch each cylinder, and (2) it would require an
additional,961 hours of exposure at a distance of about 10 ft (3.05 m) to empty a cylinder by
cold-feeding.

Groundwater impacts were assessed by first estimating the amount'of uranium that could
be transported from the yards in surface runoff, and then by estimating migration through' the soil
to groundwater. IF air concentrations were also modeled.

A breach that occurred at the ETTP site in 1998 wvas discussed in Section B.2 of the PEIS (DOE 1999a). A total of
I I breaches have been identified at the Portsmouth, ETTP, and Paducah sites (Ilightower 2002).
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The lower breach estimate for breaches due to cylinder handling is likely to be a
reasonable upper-bound estimate of a breach rate that would occur during long-term continued
storage under a no action'alternative (e.g., the actual rate over the last 5 years was 0.2 breach per
year; the model estimates' I breach per year). Because storage conditions have improved
dramatically as a result of cylinder yard upgrades and restacking activities over the last several
years, the breach estimate based on the historical corrosion rate is likely a worst-case estimate of
what could occur if DOE discontinued active management of the cylinders. In this assessment,
the worst-case scenario is used to estimate the earliest time when continued cylinder storage
could begin to raise regulatory concerns, such as when drinking 'water standards would be
exceeded in groundwater or when air quality criteria would be exceeded (see Sections 5.1.2;3
and 5.1.2.4.2).

5.1.2 Impacts of No Action at the Portsmouth Site

The impacts described in this section are similar to those presented in Section 3.5.2 of the
data compilation report for the Portsmouth site (Hartmann 1999a); however, they have been
adjusted to account for changes in the numbers of noninvolved'workers and general population
since the time of that earlier assessment.

5.1.2.1 Human Health and Safety

Under the no action alternative, impacts to human health and safety could result from
cylinder maintenance operations during both routine conditions and accidents. In general, the
impacts during normal facility operations would be limited to workers directly involved in
handling cylinders. Under accident conditions, the health and safety of both workers and
members of the general public around the site could be affected.

5.1.2.1.1 Normal Facility Operations

Workers. Cylinders containing DUF6 emit low levels of gamma and neutron radiation.
Involved workers would be exposed to this radiation when working near cylinders, such as
during routine cylinder monitoring and maintenance activities, cylinder relocation and painting,
and patching or repairing of cylinders. It is estimated that an average of about 20 cylinder yard
workers would be required at the Portsmouth site. These workers would be trained to function in
a radiation environment, they would use protective equipment as necessary, and their radiation
exposure levels would be measured and monitored by safety personnel at the sites. Radiation
exposure of workers is required by law to be maintained ALARA and not to exceed
5,000 mremlyr (10 CFR Part 835).

The radiation exposure of involved workers (cylinder yard workers) in future years
through 2039 is estimated to be well within public health standards (10 CFR Part 835). If the
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same 20 workers conducted all cylinder management activities, the average annual dose. to
individual involved workers would be about 600 mremlyr. Worker doses are required by health
regulations'to be maintained below 5,000 mrem/yr (10 CFR Part 835). The estimated doses do
not account' for standard ALARA practices that would be used to keep the actual doses as far
below the limit as practicable. Thus, the future doses to workers are expected to be less than
those estimated because of the conservatism in the assumptions and the models used to generate
the estimates. In fact, in 2001, the average measured dose to cylinder yard workers at Portsmouth
was about 64 mrem (DOE 2002c). The radiation exposure of the noninvolved workers was
estimated to be less than 0.15 mrem/yr.

It is estimated that the total collective dose to all involved cylinder maintenance workers
at the Portsmouth sit6 from 1999 through 2039 would be about 460 person-rem. (The collective
dose to noninvolved workers would be negligible [i.e., less than 0.01%],. compared, with the
collective dose'to involved workers.) This dose would be distributed among all of the workers
involved with cylinder activities over the no action period. Although 20 workers would be
required each year,' the actual number of different individuals involved over the period would
probably be mriuch greater than 20 because workers could be rotated to different jobs and could
change jobs. This level of exposure could potentially result in less than I LCF (i.e., 0.2 LCF)
among all the workers exposed, in addition to the cancer cases that would result from all others
causes not related'to activities under the no action alternative.

As discussed in Chapter 1 and Appendix B of this EIS, some portion of the DUF6
inventory contains TRU and Tc contamination. The contribution of these contaminants to
potential external radiation exposures under normal operations was evaluated on the basis of the
bounding concentrations presented in Appendix B. The dose from these contaminants was
estimated and compared with the dose from the depleted uranium and uranium decay products in
the DUF6. It is estimated that under normal operational conditions; the TRU and
Tc contaminants would make only avery small contribution to the radiation doses, amounting to
approximately 0.2% of the dose from the depleted uranium and its decay products.

No impacts to involved workers are expected from exposure to chemicals during normal
cylinder maintenance operations. Exposures to chemnicals .during cylinder painting operations
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,',those. workers would be, provided with
appropriate protective equipment as necessary.

Chemical exposures to noninvolved workers could result from airborne emissions of
U0 2F2 and HF that could be dispersed from hypothetical cylinder breaches into the atmosphere
and to ground surfaces. It is estimated that the potential chemical exposures of noninvolved
workers from any airborne releases during normal operations would be below levels expected to
cause adverse effects. (The haiard index was estimated to be less than'0.0001 for noninvolved
workers.) ' . - ' .
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General Public. Potential health impacts to members of the general public could occur if
material released from breached cylinders entered the'environment and was transported from the
site through the air, surface water, or groundwater. Off-site releases of'uranium and HF from
breached cylinders are possible; however, the predicted future off-site concentrations of these
contaminants would be much less than levels expected to'cause' adverse 'effects. Potential
exposures of members of the general public would be well within public health standards. No'
adverse effects (LCFs or chemical effects) are expected to occur among members of the general
public residing within 50 mi (80 km) of the Portsmouth site as a result'of DUF6 management
activities.

If all the uranium and HF assumed to be released from hypothetical breached cylinders
through 2039 were dispersed from the site through the air, the total radiation dose to the general
public (all persons within 50 mi [80 km]) would be about 0.07 person-rem through 2039. This
level of exposure would most likely result in zero cancer fatalities among members of the
general public. For comparison, the average radiation dose from natural background and medical
sources to the same population group in 40 years would be about 1 x l07 person-rem. The
maximum'radiation dose to an individual near the site would be less than about 0.1 mrem/yr,
well within health standards.'Radiation doses to the general public are required by health;
regulations to be maintained at below 10 mrem/yr from airborne'sources (40 CFR Part 61) and
below a total of 100 mrem/yr from all sources combined (DOE 1990). If an individual received
the maximum estimated dose every year (1999 to 2039), the total dose would be about 4 mrem,
resulting in an additional chance of dying from a latent cancer of about I in 500,000. No
noncancer health effects from exposure to airborne uranium and HF releases are expected; the
estimated hazard index for an MEI is less than 0.01. This means that the total exposure would be
at least 100 times less than exposure levels that might cause adverse effects.

The material released from breached cylinders could also potentially be transported from
the sites in water, either in surface water runoff or by infiltrating thie soil, and contaminating
groundwater. Members of the general public could be exposed if they' used this contaminated
surface water or groundwater as a source of drinking water. The results of the surface water and
groundwater analyses indicate that the maximum estimated uranium concentrations in surface
water accessible to the general public and in groundwater beneath the' sites would be less than
20 pg/L (the proposed EPA drinking water' standard has now been finalized at 30 pg/L and
became effective in December 2003 [EPA 2003a]). Drinking water standards, meant to apply to
water "at the tap" of the'user,'are set at levels protective of human health. In this assessment,
20 pg/L is used as a guideline for surface water and groundwater analyses.

If a member of the general public used contaminated water at the maximum
concentrations estimated, adverse effects would be unlikely. Even if a member of the general
public used contaminated surface water or groundwater as his or her, primary water source, the
maximum radiation dose in the future would be less than 0.4 mremlyr. The corresponding
increased risk to this individual of dying from a latent cancer would be less than 1 in 5 million
per year. Noncancer health effects from exposure to possible water contamination are not
expected; the estimated maximum hazard index for an individual assumed to use the
groundwater is less than 0.05. This means that the total exposure would be 20 times less than the
exposure level that might cause adverse effects.
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If no credit was taken for the reduction in' cylinder corrosion rates as a result of cylinder
maintenance 'and painting 'activities," the groundwater analysis indicates that the uranium
concentration in groundwater at the Portsmouth site could exceed 20 jig/L at some time after
2100 (see Hartmann 1999a' Section 3.3). This scenario is highly unlikely because ongoing
cylinder inspections and maintenance prevent significant releases from occurring, especially for
as many cylinders as are assumed here(i.e., 74 ,breaches). Nonetheless, if contamination of
groundwater used as drinking water occurred in. the future, treating the water or supplying an
alternative source of water might be required to ensure the safety of those potentially using the
water.

5.1.2.1.2 Facility Accidents

Physical Hazards (On-the-Job Injuries and Fatalities). Accidents occur in all work
environments. In 2000, about 5,200 people in the United States were killed in accidents while at
work, and approximately 3.9 million disabling work-related injuries were reported (National
Safety Council 2002). Although all work activities would be conducted in as safe a manner as
possible, there is a chance that workers could be accidentally killed or injured under the
no action alternative, unrelated to any radiation or chemical exposures.

I * ;, . .

*The numbers of accidental worker. injuries and fatalities that might occur through 2039
were estimated on the basis of the number of;workers required and on the historical accident
fatality and injury rates in similar types of industries. It is 'estimated that a total' of less than
I accidental fatality (i.e., about 0.03, or about 3 chances in 100 of a single fatality) might occur
at the Portsmouth site over, the no action period'evaluated. Similarly, a total of about
40 accidental injuries (defined as injuries resulting'in lost'workdays) are'estimated. These rates
are not unique to the activities, required, for the no action alternative but are typical of any'
industrial project of similar size and scope. : ;

Accidents Involving Radiation or Chemical Releases. Under the no action alternative,
accidents could release radiation and chemicals froiri'cylinders. Several types of accidents'were
evaluated. The accidents included those initiated by operational events, such as equipment or
operator failure;'extermal hazards; and natural phenomena, such as earthquakes. lThe assessment
considered accidents ranging from those that would be reasonably likely to occur (expected one
or more times in 100 years on average) to those thatwo6uld be extremely rare (estimated to occur
less than once in I million'years on average).'' . ' ' ' '

The accidents of most concern at thelPortsmouth site under the no action alternative
would be those that could cause a release of UF6 from cylinders. In a given accident, the amount
potentially released would depend on the severity of the accident and the number of cylinders
involved. Following a release, the UF6 could combine with moisture iii the air, forming gaseous
HF and U0 2 F2, a soluble solid in the form of small particles. The depleted uranium and HF
could be dispersed downwind, potentially exposing workers and members of the general public
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living near the site to radiation and chemical effects. The workers considered in the accident
assessment were those noninvolved workers not immediately in the vicinity of the accident;
fatalities and injuries among involved workers would be possible if accidents were severe.

The estimated consequences of cylinder accidents are' summarized in Table 5.1-2 for
chemical effects and Table 5.1-3' for radiation effects. The impacts'are the maximums estimated
for the Portsmouth site. The impacts are presented' separately for likely accidents and for rare,
low-probability accidents estimated" to result in the largest potential impacts. Although other
accidents were evaluated (see Hartmann' 1999a; Section '3.2.2), the estimated consequences of
those other accidents would be less than those summarized in the tables. The estimated
consequences are conservative in that they were based on the assumption that at the time of the
accident, the wind would be blowing in the direction of the greatest number of people. In
addition, the mitigating effects of protective measures, such as evacuation, were not considered.

An exception to the discussion above would be a certain class of accidents that DOE
investigated; however, because of security concerns, information about such accidents is not
available for public review but is presented in a classified appendix to this EIS. All classified
information will be presented to state and local officials, as appropriate. |

Chemical Effects. The potential likely accident (defined as an accident that is estimated
to occur one or more times in 100 years) that would cause the largest chemical health effects is
the failure of a corroded cylinder that would spill part of its contents under dry weather
conditions. Such an accident could occur,, for example, during cylinder handling activities. It is
estimated, that about 24 lb (11 kg) of UF6 could be released in such' an accident. The potential
consequences from this type of. accident would affect only on-site workers. The off-site
concentrations of HF and uranium were calculated to be less than the levels that would cause
adverse effects from exposure to these chemicals.- Therefore, no adverse effects are expected
among members of the general public. It is estimated that if this accident did occur, up to
48 noninvolved workers might experience potential adverse effects from exposure to HF and
uranium (mostly mild and transient effects, such as respiratory irritation or temporary decrease in
kidney function). It is also estimated that no noninvolved workers would experience potential
irreversible adverse effects (such as lung or kidney damage). The number of fatalities following
an LIF or uranium exposure is expected to be somewhat less than 1% of the number of potential
irreversible adverse effects (Policastro et al. 1997). Therefore, no fatalities are expected.

For assessment purposes, the estimated frequency of a corroded cylinder spill accident is
assumed to be about once in 10 years. Therefore, over the no action: period, about 4 such
accidents are expected. The accident risk (defined as consequence x probability) would be about
200 workers with potential adverse effects, and no workers with potential irreversible adverse
effects. The number of workers actually experiencing adverse effects would probably be
considerably less, depending on the actual circumstances of the accidents and the individual
chemical'sensitivity of the individual workers. In previous accidental exposure incidents
involving liquid UF6 in gaseous diffusion plants, a few workers were exposed to amounts of
uranium estimated'to be approximately three times the guidelines used for assessing irreversible
adverse effects in this EIS; none of those workers actually experienced irreversible adverse
effects (McGuire'1991). '
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TABLE 5.1-2 No Action Alternative: Estimated Consequences of Chemical Exposures
for Cylinder Accidents at the Portsmouth Site2

Accident ConsequenceC
Frequency Potential (no. of persons

Receptorb Accident Scenario Categoryc Effectd affected)

Likely Accidents

General public Corroded cylinder spill,
dry conditions

Adverse effects 0

Corroded cylinder si
dry conditions

Corroded cylinder sl
dry conditions

Noninvolved Corroded cylinder sl
workers dry conditions

Corroded cylinder sl
dry conditions

Corroded cylinder si
dry conditions

L - Irreversible adverse effects
. . ...Is
. . i . .I.

IL- L Fatalities

0

0O

0-48

0

)ill, L Adverse effects

)ill, L . . Irreversible adverse effects

L Fatalities 0

Low Frequency-High Consequence Accide,

General public Rupture of cylinders - fire

Corroded cylinder spill,
wet conditions- water poc

Corroded cylinder spill,
wet conditions -water poc

Noninvolved Rupture of cylinders - fire
workers

Corroded cylinder spill,
wet conditions - water poc

Corroded cylinder spill,
wet conditions - wvater poc

fits

EU Adverse effects

EU Irreversible adverse effects

EU Potential fatalities

'4-680

0-l

EU Ads ec.
e , EU; Adverse effects l -

* .0

'1A60-1.000

0-110

0-I

EU Irreversible adverse effects
I

* .. . ..I

- j EU ; Fatalities
I . I. I . - : -

Footnotes on next page.

9 , , 4 - . - . : . ; -
I I.

I i ;' . . " t '� ;. -I , , . -..I .... I I . . .. .
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TABLE 5.1-2 (Cont.)
I.

3 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 the Portsmouth site are given in Hlartmann et al. (1999a).

b 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.

c Accident frequencies: L = likely, estimated to occur one or more times in 100 years of facility operations
(> 10-2/yr); EU = extremely unlikely, estimated to occur between once in 10,000 years and once in
I million years of facility operations (104 to 10-6/yr).

d 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 organf function) or death. The majority of the adverse effects would be
mild and temporary in nature. It is estimated that less than 1% of the predicted potential irreversible
adverse effects would result in fatalities (see text).

c The consequence is expressed as the number of individuals with a predicted exposure level sufficient to
cause the corresponding health endpoint. 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
I-mis (2-mph) wind speed; minimum risks would occur under D stability with a 4-mis (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.

Accidents that are less likely to occur could have higher consequences. The potential
cylinder accident at any of the sites estimated to result in the greatest total number of adverse
chemical effects would be an accident involving several cylinders in a fire. It is estimated that
about 24,000 lb (11,000 kg) of UF6 could be released in such an accident. It is estimated that if
this accident occurred, up to 680 members of the general public and 1,000 noninvolved workers
might experience adverse effects from HF and uranium exposure (mostly mild and transient
effects, such as respiratory irritation or temporary decrease in kidney function). This accident is
considered extremely unlikely, estimated to occur between once in' 10,000 years and once in
I million years. If the frequency is assumed to be once in 100,000 years, the accident risk over
the no action period would be less than one adverse effect for both workers and members of the
general public.

The potential cylinder accident estimated to result in the largest total number of
irreversible adverse effects is a corroded cylinder spill under wet conditions, with the UF6 being
released into a pool of standing water. This accident is considered extremely unlikely, expected
to occur between once in 10,000 years and once in I million years. It is estimated that if this
accident did occur, about I member of the general public and 110 noninvolved workers might
experience irreversible adverse effects (such as lung damage) from HF and uranium exposure.
The number of fatalities would be somewhat less than 1% of the estimated number of potential
irreversible adverse effects (Policastro et al. 1997). Thus, no fatalities are expected among the
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TABLE 5.1-3 No Action Alternative: Estimated Consequences from Radiation Exposures
for Cylinder Accidents at the Portsmouth Sitea

MEl Population
Accident

Frequency Dose Lifetime Risk Dose Number
Receptorb Accident Scenario Category' (rem) of LCF (person-rem) of LCFs

Likely Accidents

General public Corroded cylinder L' '0.0022 I x 1O- 0.22 0.0001:
spill, dry conditions

Noninvolved Corroded cylinder L 0.077 3 x 105 2.2 0.0009
workers spill, dry conditions

Lon, Frequency-fligh Consequence Accidents

General public Rupture of cylinders- EU 0.013 6x 10-6 34 0.02
fire

Noninvolved Rupture of cylinders- EU 0.02 8 x 10-6 16 0.006
workers fire

8 The accidents listed are those estimated to have the greatest impacts among all the accidents considered
(except for certain crash accidents with security concerns). The site-specific impacts for a range of
accidents at the Portsmouth site are given in Hlartmann et al. (I 999a). The estimated consequences were
based on the assumption that at the time of an accident, the wind would be blowing in the direction of the
highest density of worker or public populations and that weather conditions limited dispersion.

b 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.

c Accident frequencies: L likely, estimated to occur one or more times in 100 years of facility operations
(> 10-2/yT); EU = extremely unlikely, estimated to occur between once in 10,000 years and once in
I million years of facility operations (104 to I0 6/yr).

general public, although I fatality could occur among noninvolved workers (1% of 10). If the
frequency of this accident is assumed to be once in 100,000 years, the accident risk over the
period 1999 through 2039 would be less than I (0.1) irreversible adverse health effect among
workers and the general public combined.

Radiation Effects. Potential ;cylinder'., accidents 1could release uranium, which is
radioactive in addition'to being chemically toxic. The potential radiation exposures of members
of the general public and no'ninvolved workers were estimated for the saine cylinder accidents as
those for which chemical effects, were estimated, (Table 5.1-3). For-all cylinder accidents
considered, theradiation'doises from released uranium would be considerably below levels likely
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to cause radiation-induced effects among noninvolved workers and the general public and below
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).

For the corroded cylinder spill accident (dry conditions), the radiation dose to a
maximally exposed member of the general public would be less than 3 mrein (lifetime dose),
resulting in an increased risk of death from cancer of about I in I million. Tile total population
dose to the general public within 50 mi (80 kim) would be less than I person-rem, most likely
resulting in zero LCFs. Among noninvolved workers, the dose to an MEl would be 77 mrem,
resulting in an increased risk of death from cancer of about I in 30,000. The total dose to all
noninvolved workers would be about 2.2 person-rem. This dose to workers would result in zero
LCFs. The risk (consequence x probability) of additional LCFs among members of the general
public and workers combined would be much less than I over the period 1999
through 2039.

The cylinder accident estimated to result in the largest potential radiation doses would be
the accident involving several cylinders in a fire. For this accident, it is estimated that the
radiation dose to a maximally exposed member of the general public~would be about 13 mrem,
resulting in an increased risk of death from cancer of about I in 150,000. The total population
dose to the general public within 50 mi (80 km) would be 34 person-rem, most likely resulting in
zero LCFs. Among noninvolved workers, the dose to an MEl would be about 20 mrem, resulting
in an increased risk of death from cancer of about I in 100,000. The total dose to all noninvolved
workers would be about 16 person-rem. This dose to workers would result in zero LCFs. The
risk (consequence x probability) of additional LCFs among members of the general public and
workers combined would be much less than I over the period 1999 through 2039.

5.1.2.2 Transportation

Continued cylinder storage under the no action alternative would potentially generate
small amounts of LLW and LLMW during cylinder monitoring and maintenance activities. This
material could require transportation to a treatment or disposal facility. Shipments would be
made in accordance with all DOE and DOT regulations and guidelines' It is estimated that less
than one waste shipment would be required each year. Because of the small number of shipments
and the low concentrations of contaminants expected, the potential environmental impacts from
these shipments would be negligible.

5.1.2.3 Air Quality and( Noise

The assessment of potential impacts to air quality from the no action alternative at
Portsmouth included a consideration of air pollutant emissions from continued cylinder storage
activities, including emissions from operations (cylinder painting and vehicle emissions) and [IF
emissions from breached cylinders. No cylinder yard construction activities are planned at the
Portsmouth site. An atmospheric dispersion model was used to estimate the concentrations of
criteria pollutants at the site boundaries: SO2 , NO2 , CO, 03, PM (PM Io and PM 2.5), and Pb. The
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site .,boundary concentrations' were compjared 'with existing air qiuility standards given in
Chapter3. The 'air.concentrations of all criteria pollutants resulting from no action alternative
activities would be less than 1% of the respective standards.

Painting activities could generate hydrocarbon emissions. Although no explicit air quality
standard has been set for hydrocarbon emissions, these eniissions are associated 'with the
formation of 03, for which standards bhaVe been set:'Fpr the Portsmouth site,' hydrocarbon
emissions from painting activities would be about 0.2% of.the hydrocarbon emissi6ns from the
entire surrounding county. Because'0 3 formation.is a-regional issue affected by emissions for an
entire area, this. small additional contribution to' th6 county' total 'would be unlikely to
substantially.alter the 03 levels of the county. In addition, the actual frequency of cylinder
painting would likely be greatly reduced from the frequency assumed for these analyses.

Taking credit for reduced corrosion' from better rmaintenaince and painting, the estimated
maximum 24-hour and annual average site boundary HF concentrations- from hypothetical
cylinder breaches occurring under the no action alternative are 0.12 pg/im3 and 0.013 jg/Im3,
respectively, at the Portsmouth site.' Ohio does not have ambient air' quality standards for HF.
However, these estimated Portsmouth concentratiojis are'well below the Commonwealth'of
Kentucky standards (used for comparison)'of 2.9 pg/m3 (secondary standard) and 400 pg/m3
(primary standard), respectively. Calculations indicate that 'if no :credit was taken for the
reduction in corrosion as a result of painting and continued maintenance and if storage continued
at the Portsmouth site indefinitely, breaches occurring at the site by around 2039 could result in
maximum 24-hour average HF concentrations at the site boundaries'bf less than 0.8 'pg/m3, also
considerably below the Kentucky secondaryi standard. Because of the ongoing maintenance
program, it is not expected that this higher breach 'rate would.occur at the Portsmouth site.

No construction activities are planned under the no action alternative at the Portsmouth
site; therefore, there would be no adverse noise' impacts.'

Continued storage operations could result in somewhat'increased noise levels at the site'
as a result of projected activities such as painting cylinders or repairing any infrequent cylinder
breaches. However, it is estimated that the noise levels at off-site residences would not increase
noticeably.-Noise impacts are expected to be negligible under the no action alternative.

5.1.2.4 Water and Soil *

Under the no action alternative, impacts on surface water, groundwater, and soil could
occur during continued storage of the cylinders. Importanit elements in "assessing potential
impacts on surface water include changes in 'runoff, floodplain encroachment, and water quality.'
Groundwater impacts.vere assessed -in terms of change's"in recharge to the underlying aquifers,
depth to groundwater, direction of groundwater flo'w, and groundwatr 'quiality. Potential soil
impacts considered were changes in topograiphy, permeability, erosion potential, 'and soil quality.

Under the no action alternative, the assessment area in which potentially important
impacts might occur was determined to be quality of surface water, groundwater, and soil. The
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other potential impacts include changes in water use and effluent volumes. Maximum water use
during continued cylinder maintenance operations at the site would be 73,000 gal/yr
(276,000 L/yr).

A contaminant of concern for evaluating surface water, groundwater,- and soil quality is
uranium. Surface water and groundwater concentrations of contaminants are generally evaluated
through'comparison with the EPA MCLs, as given in Safe Drinking Water Act regulations
(40 CFR Part 141), although these limits are only directly applicable "at the tap" of the water
user. The water concentration value used for comparison in this EIS is 20 [tg/L (i'.e., the proposed
MCL for uranium has now been. finalized at 30 pg/L and 'will 'become effective in'
December 2003 [EPA 2003a]). The 20-Wg/L value is used as a' guideline for evaluating' surface
water and groundwater concentrations of uranium in this EIS, even though it is not directly
applicable as a standard. There is no standard available for limiting concentrations of uranium in
soil; a health-based value of 230 pg/g (EPA 1995), applicable for residential settings, is used as a
guideline for comparison.

The nearest surface water to the Portsmouth site'is Little. Beaver Creek, which is a
tributary to the Scioto River. The Scioto is used as a drinking water source. Because 'of very
large dilution effects, even high levels of contaminants in Little:-Beaver Creek wvould not be
expected to cause levels exceeding guidelines at the drinking water intakes of the Scioto River.

5.1.2.4.1 Surface Water. Potential impacts on the nearest receiving'water at the site
(Little Beaver Creek) were estimated for uranium released from hypothetical cylinder breaches
occurring through 2039. The estimated maximum concentration of uranium in Little Beaver
Creek would be 0.7 pg/L, considerably below the 20-pg/L level used for comparison.

Cylinder painting activities have been associated with increased toxicity in runoff at the
Paducah site. If such an impact occurred at the Portsmouth site as a result of future cylinder
painting, mitigating actions, such as treating runoff, might be'required.

5.1.2.4.2 Groundwater. Groundwater in the vicinity of the Portsmouthi site is used for
domestic and industrial supplies. See Chapter 3 foi a discussion of existing groundwater quality
at the site. At Portsmouth, sampling results indicate that residential water supplies have not been
affected by site operations. Activities associated with the no action alternative would not affect
migration of existing groundwater contamination or impact off-site water supplies.

Potential impacts on groundwater quality from hypothetical releases of uranium from
breached cylinders were also assessed.-The maximum future concentration of uranium in
groundwater directly below the Portsmouth'site is estimated to be 5 pg/L, considerably below the
20-pg/L level used for comparison. It is estimated that if the rate of uranium migration was rapid,
this concentration would occur sometime after 2070. A lower concentration would occur if'
uranium migration through the'soil was slower than assumed for this analysis.
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Calculations indicate'that if no credit was takeA for the reduction in corrosion as a result
of cylinder painting and maintenance and if storage continued at the Portsmouth site indefinitely,
uraniumn releases 'from future cylinder breaches 6ocurring 'prior to about 2050 could result in a
sufficient amount of uranium in the soil column to increase the groundwater concentration of
uranium to 20 pg/L in the future (about 2100 orlater). However, because of the ongoing
maintenance program, it is not expected that breaches occurring prior to 2039 would be
sufficient to increase the groundwater concentration to 20 lig/L at the site.

5.1.2.4.3 Soil. Potential impacts on soil that could receive contaminated rainwater runoff
from the cylinder storage yards were estimated The source is assumed to be uranium released
from hypothetical breached 'cylinders. tIt is 'assumed that any releases from future cylinder
*painting activities would be controlled or treated to' avoid soil contamination. The estimated
maximum soil concentration is I pg/g for the Portsmouth site, considerably'below the 230-jig/g
guideline used for comparison. '

5.1.2.5 Sociocconomics

The potential socioeconomic impacts of operational activities at the Portsmouth site
under the no action alternative would be low. No construction activities are planned for this site
under this alternative. Operational activities would create 20 direct jobs and 40 total jobs per
year. During operations, direct and total income w'ould be $0.8 rmillion/yr and $1.0 million/yr,
respectively.

The employment created in the ROI for the'Portsmouth site during continued cylinder
maintenance would represent' a change of less than :0.1 of.a percentage point in the projected
annual average growth in employment over the period 2004 to 2039. No migration into the ROI
would occur, meaning that there would be no impact expected on local housing markets, local
public service employment, or local public finances.

5.1.2.'6 Ecology

The no action alternative would have a negligible impact on ecological resources in the
area of the Portsmouth site. Because no construction activities are planned, there would be no
impacts on wetlands or on federal- and state-protected species.

-The assessment results indicate that impacts t6 ecological resources from continued
storage activities, including hypothetical cylinder breaches,v would'be negligible. Analysis of
potential impacts was "based on exposure 'of biota to airborne contaminiants or contaminants
released (e.g.,' from ppainting activities or"from' breached cylinders) to soil, groundwater, or
surface water. Predicted concentrations of contaminants in environmental media were compared
with benchmark values for toxic and radiological effects (see Appendix'F). At the Portsmouth
site, air, soil, and surface water concentrations' would be below~ levels' harimful'to biota. However,
as discussed in Section 5.1.2.4, cylinder painting activities may potentially result in future
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reductions in surface water quality and may consequently result in impacts to aquatic biota
downstream of the cylinder storage yards. Although groundwater uranium concentrations (5 to
20 pg/L) would be below the lowest effects level (150 pg/L) and below radiological benchmark
levels (4.55 x 103 pCi/L), they would exceed the ecological screening value for surface water
(2.6 pg/L). However, contaminants in groundwater discharging to a surface water body, such as
a local stream, would be quickly diluted to negligible concentrations.

5.1.2.7 Waste Management

Under the no action alternative, operations at the Portsmouth site would generate
relatively small amounts of LLW and LLMW (including PCB-containing wastes). The volume
of LLW generated by continued storage activities would represent less than 1% of the annual
generation at the site from all activities. The maximum annual. amount of LLMW generation
from stripping/painting operations at the Portsmouth site would generate less than 1% of the
site's total annual LLMW load, resulting in negligible waste management impacts for this site.
The overall impact on waste management operations from the no action alternative would be
negligible.

5.1.2.8 Resource Requirements

Operations under the no action alternative would use electricity, fuel, concrete, steel and
other metals, and miscellaneous chemicals. The total quantities of commonly used materials
would be small compared with local sources and would not affect local, regional, or national
availability of these materials. No strategic or critical materials are expected to be consumed.
The anticipated utilities requirements would be within the'supply capacities at the Portsmouth
site. The required material resources would be readily available.

5.1.2.9 Land Use

Because no new construction is planned for the Portsmouth site under the no action
alternative, no impacts to land use are expected.

5.1.2.10 Cultural Resources

Impacts to cultural resources at the Portsmouth site would not be likely under the
no action alternative. The existing storage yards would continue to be used for cylinder storage.
These yards are located in previously disturbed areas (graded during the original construction of
the yards) and are unlikely to contain cultural properties or resources listed on or eligible for the
NRHP. No new or expanded cylinder storage yards are proposed at Portsmouth under this
alternative. Cylinder breaches are not expected to result. in 1IF or criteria pollutant emissions
sufficient to impact cultural resources (see Section 5.1.2.3).
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5.1.2.11 Environmental Justice '

A review of the potential human health and safety impacts anticipated under the no action
alternative indicates that no disproportionately high and adverse effects to minority or
low-'income populations, are expected on or in the vicinity of the Portsmouth site during'DUF6
cylinder storage. Although 'such populations'occur in certain areas within the 50-mi (80-kin)
radius used t to 'identify ''the maximum rgeographic extent of human health impacts
(see Section 3.1.12), no noteworthy impacts to these populations are anticipated. The results of
accident analyses for the no action alternative also did not identify high and adverse impacts to
the general public; the risk of accidents (consequence x probability) yields less than I fatality for
all accidents considered.

5.1.3 ETTP Site

The impacts described in this section-are similar to those presented in Section 3.2,of the
data compilation report for the'ETTP site (Hartmanh 1999b); however, they have been adjusted'
to account for changes in planned activities. For example, no construction activities are currently
planned for the ETTP site under the no action'alternaitive. ;

5.1.3.1 Human Health and Safety '

Potential -impacts to human health' a'nd safety could result from operations during both
routine conditions and accidents under the no action alternative. In general, the impacts during,
normal operations at the E1TTP site would'be limited to 'workers directly involved in handling
cylinders. 'Under accident conditions, the health and safety of both workers and members of the
general public around the site could potentially be affected.

5.1.3.1.1 Normal Facility Operations '

Workers. Cylinders containing'DUF6 emit low levels of gamma and neutron radiation.
Involved workers would be exposed to ihis' radiation when working near cylinders, such as
during routine cylinder monitoring and maintenance activities, cylinder relocation and painting,
and cylinder patching or repairing activities. It is estimated that an average of about 13 cylinder
yard workers would be required at the ETTP site'. These workers would be trained to work in a
radiation environment, ihey would use protective equipment as necessary, and their radiation
exposure 'levels would be measured and monitored by safety personnel at the sites. Radiation
exposure of workers is 'required by law 'to be 'maintained ALARA and not to exceed
5,000 nrem/yr (1O CFR Part 835).'

The radiation exposure of involved, workers (cylinder yard workers) in future years
through 2039 is estimated to be well within public health standards (10 CFR Part 835). It is
estimated conservatively' that if-the same '13 workers conducted all cylinder management
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activities, the average annual dose to individual involved workers would be about 410 mremlyr.
The estimated future doses do not account for standard ALARA practices that would be used to
keep the actual doses as far below the limit as practicable. Thus, the future doses to workers are
expected to be less than those estimated because of the conservatism incorporated into the
assumptions and models used to'generate the estimates. In fact, from 1990'through 1995, the
average measured doses to cylinder yard workers at ETTP ranged from about 32 to 92 mrem/yr
(Hodges 1996), and the'maximum dose resulting from painting of 400 cylinders in 1998 was
107 mrem/yr (Cain 2002b). The radiation exposure of the noninvolved workers was estimated to
be less than 0.048 mrem/yr.

It is estimated that the total collective dose to all involved workers at the ETTP site'
through 2039 would be about 200 person-rem. (The collective dose to noninvolved workers
would be negligible [i.e., less than 0.01%] compared with the collective dose to involved
workers.) This dose would be distributed among all of the workers involved with cylinder
activities over the no action period. Although about 13 workers would be required each year, the
actual number of different individuals involved over the period would probably be much greater
than 13 because workers could be rotated to different jobs and could change jobs. This level of
exposure could potentially result in' less than I LCF (i.e., 0.1 LCF) among all the workers
exposed, in addition to the cancer cases that wvould result from all other causes not related to
activities under the no action alternative.

As discussed in Chapter I and Appendix B of this EIS, some portion of the DUF6
inventory contains TRU and Tc contamination. The contribution of these contaminants to
potential external radiation exposures under normal operations was evaluated on the basis of the
bounding concentrations presented in Appendix B. The dose from these contaminants was
estimated and compared with the'dose from the depleted uranium and uranium decay products in
the DUF6. It is'estimated that under typical cylinder maintenance conditions, the TRU and
Tc contaminants would make only a very small contribution to the radiation doses, amounting to
approximately 0.2% of the dose from the depleted uranium and its decay products.

No impacts to involved workers from exposure to chemicals during normal operations are
expected. Exposures to chemicals during cylinder painting operations 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, the workers would be provided with appropriate protective equipment as
necessary.

Chemical exposures to noninvolved workers could result from airborne emissions of
U0 2F2 and H1F that would be dispersed from any cylinder breaches into the atmosphere and'
ground surfaces. The potential chemical. exposures of noninvolved workers from any airborne
releases during normal'operations would be below levels expected to cause adverse effects.
(The hazard index is estimated to be less than 0.1 for noninvolved workers.)

General Public. Potential health impacts to members of the general public could occur if
material released from breached cylinders entered the environment and was transported from the
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site through the air, surface water, or groundwater. Off-site releases of uranium and HF from
breached cylinders are possible. However, 'the' predicted off-site' concentrations' of these
contaminants in the future would be much less'than levels expected to cause' adverse effects.'
Potential exposures of members of the-,general public would be well within public health
standards. No adverse effects (LCFs or chemical 'effects) are expected to occur among members
of the general public residing within 50 'mi (80 km) of the ETTP site from continued 'DUF6
storage activities.

It is estimated that if all the uranium and IHF assumed to be released from 'breached
cylinders through 2039 was dispersed from the site through the air, the total radiation dose to the
general public (all persons within 50 mi [80 km]) would be less than 0.2 person-rem through
2039. This level of exposure would most likely result in zero cancer fatalities among members of
the general public. For comparison, the average' radiation dose from natural baickground and
medical sources to the same population group over 40 years would be about 1.3 x 107 persori-
rem. The maximum radiation dose to an individual near the site is estimated to be less than about'
0.2 mremn/yr, well within health standards.'Radiation doses to the 'general public are required by''
health regulations to be maintained'below 10 mrem/yr from airborne sources (40 CFR Part 61)
and below a total of 100 mrem/yr from all sources combined (DOE 1990). If an individual
received the maximum estimated dose every 'year, the total dose would be about 8 mrem,
resulting in an'additional chance of dying from a latent cancer of about 1 in 250,000. No
noncancer health effects from exposure to iirbbrne uranium and HF releases are expected; the
hazard index for an MEI is estimated to be less' than 0.1. This means that the total exposure
would be at least 10 times less than exposure levels that might cause adverse effects.

The material released from breached'cylinders could also potentially be transported from
the site in water, either in surface water runoff or by infiltrating the soil and contaminating
groundwater. Members of the general public potentially could be exposed if they used this
contaminated surface water or groundwater as a source of drinking water. The results of the
surface water, and groundwater analyses" indi'ate' that the maximum estimated 'uranrium
concentrations in surface water accessible to the general public and in groundwater beneath the'
site would be less than 20 pg/L (the EPA drinking' wvater standard has now been 'finalized at
30 Itg/L). Drinking water standards, meant to apply to water "at the tap" of the user, are set at
levels protective of human health. ' - - -

If a member of the -public used 'contaminated water 'at 'the maximum concentrations
estimated, adverse effects would be'unlikely'. 'Even'if a member'of the general public used
contaminated surface water or groundwater as his or her primary water source, the maximum
radiation dose in the future would be 'less than'0.5 mrem/yr.'The corre6ponding risk'to this
individual of dying from a latent cancer would be less than I in 4 million' per'year. Noncancer'
health effects from exposure to possible wiiter contamination' are not expected;'the estimated
maximum hazard index for an individual assumed to use the' groundwater is less than 0.05. This
means that the total exposure would be 20 times less than the exposure that 'mn ight cause adverse
effects. ; ' ' ' , , i"-'-

The groundwater analysis indicates' that if no 'credit was 'taken for:the reduction in
cylinder corrosion rates as a 'result of cylinder maintenance and painting activities, the uranium
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concentration in groundwater at the ETTP site could exceed 20 Pg/L at some time in the future
(see Section 5.1.3.4.2). This scenario is highly unlikely because ongoing cylinder inspections and
maintenance would prevent significant releases from occurring, especially for as many cylinders
as are assumed here (i.e., 213 breaches). Nonetheless, if contamination of groundwater used as
drinking water occurred in the future, treating the water or supplying an alternative source of
water might be required to ensure the safety of those potentially using the water.

5.1.3.1.2 Facility Accidents

Physical Hazards (On-the-Job Injuries and Fatalities). Accidents occur in all work
environments. In' 2002, about 5,200 people in the United States were killed in accidents while at
work,' and approximately,3.9 million disabling work-related injuries were reported (National
Safety Council 2002). Although all work activities would be conducted in as safe a manner as'
possible,' there is a chance that workers could be accidentally killed or injured under the
no action alternative, unrelated to any radiation or chemical exposures.

The numbers of accidental worker injuries and fatalities that might occur Ihrough 2039
were estimated on the basis of the number of workers required and on the historical accident
fatality and injury rates in similar types of industries. It is estimated that a total of less than
I accidental fatality (i.e., about 0.02, or about 2 chances in 100 of a single fatality) might occur
at the ETTP site over the no action period evaluated. Similarly, a total of about 25 accidental
injuries (defined as injuries resulting in lost workdays) are estimated. These rates are not unique
to the activities required for the no action alternative but are typical of any industrial project of
similar size and scope.

Accidents Involving Radiation or Chemical Releases. Accidents that could release
radiation and chemicals from cylinders are possible under the no action alternative. Several types
of accidents were evaluated, including those initiated by operational events, such as equipment
or operator failure; external hazards; and natural phenomena, such as earthquakes. The
assessment considered accidents ranging from those that would be reasonably likely to occur
(estimated to occur one or more times in 100 years on average) to those that would be extremely
rare (estimated to occur less than once in I million years on average). A listing of the cylinder
accidents considered during storage is provided in the PEIS (DOE 1999a).

The accidents of most concern at the ETTP site would be accidents that could cause a
release of UF6 from cylinders. In a given accident, the amount potentially released would depend
on the severity of the accident and the number of cylinders involved. Following a release, the
UF6 could combine with moisture in the air, forming gaseous HF and U0 2 F2 , a soluble solid in
the form of small particles. The depleted uranium and flF could be dispersed downwind,
potentially exposing workers and members of the general public living near the site to radiation
and chemical effects. The workers considered in the accident assessment were those noninvolved
workers not immediately in the vicinity of the accident. Fatalities and injuries among involved
workers would be possible if accidents were severe.
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The estimated consequences of cylinder accidents are summarized in Table 5.14 for
chemical effects and Table 5.1-5 for radiation effects. The impacts shown are the maximums
estimated for the ETTP site. The impacts are presented separately for likely accidents and for
rare, low-probability accidents estimated to result in the largest potential impacts. Although other
accidents were evaluated (see Hartmann 1999b, Section 3.2.2), the estimated consequences of
those other accidents would be less than the consequences of the accidents summarized in the
tables. The estimated consequences are conservative" in that they were based on the assumptions
that at the time of the accident, the wind would be blowing in the direction of the greatest
number of people. In addition, the effects of protective measures, such as evacuation, were not
considered.

An exception to the discussion above would be a certain class of accidents that DOE
investigated; however, because of security concerns, information about such accidents is not
available for public review but is presented in a classified appendix to this EIS. All classified
information will be presented to state and local officials, as appropriate.

Chemical Effects. The potential likely accident (defined as an accident that is estimated
to occur one or more times in 100 years) that would cause the largest chemical health effects is
the failure of a corroded cylinder, spilling part of its contents under dry weather conditions. Such
an accident could occur, for example, during cylinder handling activities. It is estimated that
about 24 lb (II kg) of DUF6 could be released in such an accident. The potential consequences
from this type of accident would be limited to on-site workers. The off-site concentrations of HF
and uranium were calculated to be less than the levels that would cause adverse effects from
exposure to these chemicals, so that no adverse effects would occur among members of the
general public. It is estimated that if such an accident did occur, up to 70 noninvolved workers
might experience potential adverse effects from exposure to HF and uranium (mostly mild and
transient effects, such as respiratory irritation or temporary decrease in. kidney function). It is
estimated that three noninvolved workers might experience potential irreversible adverse effects
(such as lung or kidney damage). The number of fatalities following an H-F or uranium exposure
is expected to be somewhat less than 1% of the number of potential irreversible adverse effects
(Policastro et al. 1997). Therefore, no fatalities are expected.

'For assessment purposes, the estimated frequency of a corroded cylinder spill accident is
assumed to be about once in 10 years. Therefore, over the no action period; about 4 such
accidents are expected. The accident risk (defined as consequence x probability) would be about
280 workers with potential adverse effects and 12 workers with potential irreversible adverse
effects. The number of workers actually 'exeriencing these 'effects' would probably be
considerably less, depending on the actual circumstances of the accidents and the individual
chemical sensitivity of the workers. In previous accidental exposure incidents'involving liquid
UF6 in gaseous diffusion plants, a few workers were exposed to amounts of uranium estimated to
be approximately three times the guidelines used for assessing irreversible adverse effects in this
EIS, and none actually experienced irreversible adverse effects (McGuire 1991).
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TABLE 5.14 No Action Alternative: Estimated Consequences of Chemical Exposures
from Cylinder Accidents at the ETTP Site2

Accident Consequencec
Frequency Potential (no. of persons

Receptorb Accident Scenario CategoryC Effectd affected)

Likely Accidents

General public Corroded cylinder spill,
dry conditions

L Adverse effects 0

Corroded cylinder spill,
dry conditions

Corroded cylinder spill,
dry conditions

L Irreversible adverse effects

L Fatalities

0

0

Noninvolved
workers

Corroded cylinder spill,
dry conditions

Corroded cylinder spill,
dry conditions

Corroded cylinder spill,
dry conditions

L Adverse effects 0-70,

L Irreversible adverse effects

L Fatalities

0-3

0

Low Frequency-Ilight Consequence Accidents

General public Rupture of cylinders -
fire

EU Adverse effects 14-620

Corroded cylinder spill,
wet conditions - water
pool

EU Irreversible adverse effects 0

Corroded cylinder spill,
wet conditions - water
pool

EU Fatalities 0

Noninvolved
workers

Rupture of cylinders -
fire

EU Adverse effects 0-770

Corroded cylinder spill,
wet conditions - rain

Corroded cylinder spill,
wet conditions - rain.

EU Irreversible adverse effects

EU Fatalities

2-140

0-1

Footnotes on next page.
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TABLE 5.14 (Cont.)

a The accidents listed are those estimated to result in the greatest impacts among all the accidents
considered (except for certain accidents wmith security concerns). The site-specific impacts for a range
of accidents at ETTP are given in Ilartmann et al. (1999b).

b 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.

C Accident frequencies: L = likely, estimated to occur one or more times in 100 years of facility
operations (> I 0 2/yr); EU = extremely unlikely, estimated to occur between once in 10,000 years and
once in I million years of facility operations (104 to 10-6/yr).

d 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% 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. The range of 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 a 1-mis (2-mph) wind
speed; minimum risks would occur under D stability with a 4-rris (9-mph) wind speed. For both
conditions, it was assumed that ihe wind would be blowing in the direction with the highest density of
ivorker or public populations.

Accidents that are less likely to occurcould have higher consequences. The potential
cylinder accident at any of the sites estimated to result in the greatest total number of adverse
chemical effects would be an accident involving several cylinders in a fire. It is estimated that if
this accident occurred, up to 635 members of the general public and 770 noninvolved workers
might experience adverse effects from HF and uranium exposure (mostly mild and transient
effects, such as respiratory irritation or temporary decrease in kidney function). This accident is
considered extremely unlikely, estimated to occur between once in 10,000 years and once in
I million years. If the frequency is assumed to be once in 100,000 years, the accident risk over
the no action period would be less than I adverse effect for both workers and members of the
general public. -

The potential cylinder accident estimated to result in the largest total number of
irreversible adverse effects is a corroded cylinder spill under wet conditions, for which the UF 6
is assumed to be released into a pool of -standing water. This 'accident is also considered
extremely unlikely, expected to occur only'between once in 10,000 years and once in I million
years. It is estimated that if this accident did occur, no members of the general'public' but about
140 noninvolved workers might experience irreversible adverse effects (such as'lund damage)
from HF and uranium exposure. The number of fatalities would be somewhat less than 1% of the
estimated number. of potential irreversible adverse effects (Policastro et al.- 1997).' Thus, no
fatalities are expected among the general public; but one fatality could occur among noninvolved
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TABLE 5.1-5 No Action Alternative: Estimated Consequences from Radiation Exposures for
Cylinder Accidents at the ETTP Sitea

ME1 Population
Accident
Frequency Dose Lifetime Risk Dose Number

Receptorb Accident Scenario Categoryc (rem) of LCF (person-rem) of LCFs

Likely Accidents

General public Corroded cylinder spill, L 0.003 I x 104 0.49 0.0002
dry conditions

Noninvolved Corroded cylinder spill, L 0.077 3 x 10-5. 1.3 0.0005
workers dry conditions

Low Frequency-High Consequence Accidents

General public Rupture of cylinders- fire EU 0.013. 7 x 10-6 73 0.04

Noninvolved Rupture of cylinders - fire EU 0.02 8 x 10-6 16 0.006
workers

The accidents listed are those estimated to have the greatest impacts among all accidents considered (except
for certain accidents with a security concern). The impacts for a range of accidents at each of the three current
storage sites are listed in Appendix D of the DUF6 PEIS (DOE 1999a). The estimated consequences were
based on the assumption that at the time of the accident, the wind would be blowing in the direction of the
highest worker or public population density and that meteorological conditions would limit dispersion.

b Noninvolved workers are persons who work at the site but who are not involved in handling of materials.
Depending on the circumstances of the accident, injuries and fatalities among involved workers are possible
for all accidents;

c Accident frequencies: L = likely, estimated to occur one or more times in 100 years of facility operations
(> I x 10-2/yr); EU = extremely unlikely, estimated to occur between once in 10,000 years and once in
I million years of facility operations (I x 104 to I x 10-6/yr).

workers (1% of 140). If this accident is assumed to occur once in 100,000 years, the accident risk
through 2039 would be less than I (0.1) irreversible adverse health effect among workers and the
general public combined.

Radiation Effects. Potential cylinder accidents could release uranium, which is
radioactive in addition to being chemically toxic. The potential radiation exposures of members
of the general public and noninvolved workers were estimated for the same cylinder accidents as
those for which chemical effects .were .estimated (Table 5.1-5). For all cylinder accidents
considered, the radiation doses from released uranium would be considerably below levels likely
to cause radiation-induced effects among noninvolved workers and the general public and below
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).
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For the corroded cylinder spill accident (dry conditions), it is estimated that the radiation
dose tona maximally exposed member of the 'general public'would be less than 3 mrem (lifetime
dose), resulting in an increased risk of death from Cancer of about 'i in I million. The. total
population dose to the general public %within 50 ;ii (80 kim) would be less than I person-rem,,
most likely resulting'in zero LCFs. Among n'oninvolved workers, the dose to an ME1 would be
77 mrem, resulting in an increased risk of death 'from cancer of about I in 30,000. The total dose
to all noninvolved 'workers would be about 13 persbn-rem. This dose to workers would irsult'in
zero LCFs. The risk (consequence x probability) 'of additional LCFs among members of the
general public and workers combined would be much less than I through 2039.

The'cylinder accident estimated to result in the largest potential radiation doses would be
an accident involving several cylinders' in a fire. For this accident, -it is estimated that. the
radiation dose to 'a maximally exposed member of the general public would.be about 13 mrem,
resulting in an increased risk of death from cancer of about I in 150,600. The total population'
dose to the general public within 50 mi (80 km) would be 73 person-rem, most likely resulting in
zero LCFs. Among noninvolved workers, the dose to an MEI would be about 20 mrem, resulting
in an increased risk of death from cancer of about I iir 100,000. The total dose .to all noninvolved
workers would be about-16 person-rem'. This dose to workers would result in zero'LCFs. The'
risk (consequence x probability) of additional LCFs among members of the general public and
workers combined would be much less than I through 2039.

5.13.2 Transportation

Continued cylinder storage under the no action alternative would have the potential to
generate small amounts of LLW and LLMW during cylinder monitoring and maintenance
activities. This material could require transportation to a treatment or disposal facility. Shipments
would be made in accordance with all DOE and DOT regulations and guidelines. It is estimated_
that less than one waste shipment would be required each year. Because of the small number of
shipments and the low concentrations of contaminants expected, the potential environmental
impacts from these shipments would be negligible.

5.1.3.3 Air Quality and Noise

The assessmentd f potential imp'actsto oair quality under -the no action alternative at the
ETTP site included a consideratoin of air pollutant emissions from continued cylinder storage
activities, including emissions from operations'(cylinder painting and vehicle emissions) and
HF emissions from breached cylinders. No cyinder 'yard construction activities are planned at
the EITP site'. Atmospheiic dispersion models were used to estimate the concentrations of'
criteria pollutants at the site boundaries: S0 2, NO2 , CO, 03, PM (PM1 o and PM2 ), and Pb. Tbhe
site boundary c6ncentrations 'were'-coi-npared 'with 'existing air quality standards or with
guidelines for pollutants that do not'have fore p6nding'standards'is given in Chapter 3. The' air
concentrations of all criteria polluiants resulting' from no a6tion alternative-activities would be
less' than l% of the respective standards.
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Painting activities could generate hydrocarbon emissions. No explicit air quality standard
has been. set for hydrocarbon emissions, but these emissions are associated with 63 formation.
Standards have been set for .3. For the ETTP site, hydrocarbon emissions from painting
activities would be about 0. 1% of the hydrocarbon emissions from the entire surrounding county.
Because 03 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 03 levels of
the county. In addition, the actual frequency of cylinder painting would likely be much reduced
in comparison with the frequency assumed for these analyses.

When credit is taken for reduced corrosion from better maintenance and painting, the
estimated maximum 24-hour and annual average site boundary HF. concentrations from
hypothetical cylinder breaches occurring under the no action alternative at the ETTP site are
0.67 jig/m3 and 0.084 pg/rm3, respectively. Tennessee's primary HF 24-hour maximum average
air standard is 2.9 pg/m3 (there is no annual average standard). The estimated maximum 24-hour
average would be about 23% of the standard.

Calculations indicate that if no credit was taken for the reduction in corrosion as a result
of painting and continued 'maintenance and if storage continued at. the: ETTP. site indefinitely,
cylinder breaches occurring at the site by around 2020 could result in maximum 24-hour average
HF concentrations at the site boundaries of 2.9 pg/ni3, approximately equal to the Tennessee
standard. However, because of the ongoing cylinder maintenance program, it is not expected that
a breach rate this high would occur at the ETTP site.

No construction activities are planned under the no action alternative at the ETTP site;
therefore, there would be no adverse noise impacts.

Continued storage operations could result in somewhat increased noise levels as a result
of projected activities such as painting cylinders or repairing any infrequent cylinder breaches.
However, it is expected that noise levels at off-site residences would not increase noticeably.
Noise impacts are expected to be negligible under the no action alternative.

5.1.3.4 Water and Soil

Under the no action alternative, impacts on surface water', groundwater, and soil could
result from continued storage of the cylinders. Important elements in assessing potential impacts
on surface water include changes in' runoff, floodplain encroachment, and water quality.
Groundwater impacts were assessed in terms of changes in recharge to the underlying aquifers,
depth to groundwater,- direction of groundwater flow, and groundwater quality. Potential soil
impacts considered were changes in topography, permeability, erosion potential, and soil quality.

For the no action'alternative at the ETTP site, the assessment area in which potentially
important impacts might occur was dete rmined to be quality of surface water, groundwater, and
soil. The other potential impacts' include changes in water use and effluent volumes. Maximum
water use during continued cylinder maintenance operations at the site would be 32,000 gal/yr
(120,000 L/yr).
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A contaminant of concern in evaluating surface water, groundwater, and soil quality is
uranium. Surface water and'groundwater concentrations of contaminants are generally evaluated
through comparison with EPA MCLs, as' given in Safe Drinking Water Act regulations (40 CFR
Part 141), although these limits are only directly applicable "at the tap" of the water user. The
water concentration value used for comparison in this EIS is 20 pig/L (the proposed MCL for
uranium has now been finalized at 30 SIg/L and became effective in December 2003
[EPA 2003a]). The 20-Itg/L value is used as a guideline for evaluating surface water and
groundwater concentrations of uranium in this EIS, even though it is not directly applicable as a
standard. There is also no standard available for limiting concentrations of uranium in soil.
A health-based value of 230 pg/g (EPA 1995), applicable for residential settings, is used as a
guideline for comparison.'

The nearest surface water to the E1TP site is Poplar Creek, which is a tributary of the
Clinch River. The Clinch River is used as a drinking water source. Because of very large dilution
effects, even high levels of contaminants in Poplar Creek would, not be expected to cause
concentrations to exceed guidelines at the drinking water intakes of the Clinch River.

'5.1.3.4.1 Surface N later. Potential impacts on the nearest receiving water at the site
(i.e., Poplar Creek) were estimated for uranium released from hypothetical cylinder breaches
occurring through 2039. The estimated'potential maximurn concentration of uranium in Poplar.
Creek was calculated to be 0.02 jig/L, considerably below the 20-lig/L level used for
comparison.c .p n o. .. . . .

Cylinder painting activities have' been associated with increased toxicity in runoff at the
Paducah site. if such an impact occurred at the ETTP site as'a result of future cylinder painting,
mitigating actions, such as treating runoff, might be required.

5.1.3.4.2 Groundwater. Groundwater in the vicinity of the ETTP site discharges to
nearby surface waters and is not known to be used as a domestic or industrial source.
(See Chapter 3 for a discussion of existing groundwater quality at the site.) Activities associated
with the no action alternative w6uld not affect'migration of existing groundwater contamination
or impact off-site water supplies.

Potential impacts on groundwater quality from hypothetical releases of uranium from
breached'cylinders were assessed, taking credit for reduced corrosion from better maintenance
and painting. The maximum future.concentration of uranium in groundwater directly below the
ETTP site is estimated to be 7 pg/L, which is considerably below the 20-tg/L level used for
comparison. It was estimated that if the rate of uranium nmigration was rapid, this concentration,
would occur somnetime after 2070. A lower concentration would occur if uranium migration
through the soil was slower than asiumed for this analysis. .

Calculations indicate that if 'no credit waas taken for the reduction in corrosion resulting
from cylinder painting and'maintenance and if siorage continued ai the ETTP site indefinitely,
uranium releases from future cylinder breaches occurring before about 2025 could result in a
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sufficient amount of uranium in the soil column to increase thie groundwater concentration of
uranium to 20 xlg/L in the future. The groundwater concentration would not actually reach
20 jig/L at the site until about 2100 or later. However, because of the ongoing maintenance
program, it is expected that breaches occurring before 2039 would not be sufficient to increase
the groundwater concentration to 20 pg/L at the site.

5.1.3.4.3 Soil. Potential impacts on soil that could receive contaminated rainwater runoff
from the cylinder storage yards were estimated. The contaminant source is assumed to be
uranium released' from hypothetical breached cylinders. It is assumed that any releases from
future cylinder painting activities would be controlled or treated to avoid soil contamination. The
estimated maximum soil concentration is 3 pg/g for the ETTP site, considerably below the
230-pg/g guideline used for comparison.

5.1.3.5 Socioeconomics

The potential socioeconomic impacts of activities at the ETTP site under the no action
alternative would be low. No construction activities are planned for the site under the no action
alternative, and operational activities would create 30 direct jobs and 90 total jobs per year.
During operations, direct and total income would be $3.1 million/yr and $4.2 million/yr,
respectively.

The employment created in the ROI for the ETTP site during continued cylinder
maintenance activities would represent a change of less than 0.1 of a percentage point in the
projected annual average growth' in employment over the period 2004 to 2039. No migration into
the ROI would occur because'of the ETTP activities; thus, no impacts are expected on local
housing markets, local public service employment, or local public finances.

5.1.3.6 Ecology

The no action alternative would have a negligible impact on ecological resources in the:
area of the ETTP site. Because no construction activities are planned, there would be no new
impacts on wetlands or on federal- and state-protected species.

The assessment results indicate that impacts to ecological resources from continued
storage activities, including hypothetical cylinder breaches, would be negligible. Analysis of
potential impacts was based on exposure of biota to airborne contaminants or contaminants
released to 'soil, groundwater, or surface water (e.g., from painting activities or from breached
cylinders). Predicted concentrations of contaminants in environmental media were compared
with benchmark values of toxic and radiological effects (see Appendix F). At the ETTP site, air,
soil, and surface water concentrations would be' below levels harmful to biota. However, as
discussed in Section 5.1.3.4, cylinder painting activities may potentially cause. future reductions
in surface water quality, and 'they may consequently' result in impacts to aquatic biota
downstream of the cylirider storage yards. Although groundwater uranium concentrations



Impacts 5-31 Portsmouth DUF6 Conversion Final EIS

(7 to 20 pg/L) would be below the lowest effects level (I 50 'ig/L) and below' radiological
benchmark levels (4.55 x 103 pCi/L), they would exceed the ecological screening value for
surface water (2.6 ;tg/L). However, contaminants in iroundwater'discharging to a surface water
body, such as a local stream, would be quickly diluted to negligible concentrations.

5.1.3.7 Waste Management '

Under the no action alternative, o6perations at the ETTP site would ge'nerate relatively
small amounts of LLW and'LLMW. The-volurhei-6of LLW generated by continued storage
activities would represent less than 1% of the annual generation at the site from all activities. The
maximum annual amount of LLMW generation from stripping/painting operations at the ETTP
site would generate less than 1% of the site's total annual LLMW load, resulting in 'znegligible
waste management impacts for this site. Thus, the overall impact on waste management
operations from the no action alternative would be negligible.

5.1.3.8 Resource Requirements

Operations under the no action alternative would use electricity, fuel, concrete, steel and
other metals, and miscellaneous chemicals. The total quantities of commonly used materials
would be small compared with local'sources and would'not affect local, regional, or national
availability of these materials. No strategic or critical materials are expected to be consumed.
The anticipated utilities requirements would be within 'the supply capacities at the ETTP site.
The required material resources would be readily available.

5.1.3.9 Land Use

Because no new' construction is planrned for the' ETTP site, no impacts on land use are
anticipated for'the no action alternative.

5.1.3.10 Cultu'ral Resources

Impacts to cultural resources at the ETTP site would not be likely under the no action
altemnative. The cxisting'cylindestorage yards wo'uld continue to be 'used for cylinder storage.
These yards are currently located' in previously disturbed areas (graded during the original
construction of the yards) and are unlikely to contain cultural properties or resources listed on or
eligible for listing on the'NRHP. No 'new'or expanded cylinder storage yards are proposed at
ETTP. Cylinder breaches are not expected to 'result in HF or criteria pollutant emissions
sufficient to impact cultural resources (see Section 5.1.2.3).
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5.1.3.11 Environmental Justice

A review of the potential human health and safety impacts anticipated under the no action
alternative indicates that no disproportionately high and adverse effects to minority or
low-income populations aie expected on or in the vicinity of the ETTP site during DUF6 cylinder
storage. Although such populations occur in certain areas within the 50-mi (80-km) radius used
to identify the maximum geographic extent of human health impacts (see Section 3.2.12), no
noteworthy impacts to these populations are anticipated. The results of accident analyses for the
no action alternative also did not identify high and adverse impacts to the general public; the risk
of accidents (consequence x probability) yields less than I fatality for all accidents considered.

5.2 PROPOSED ACTION ALTERNATIVES.

This section presents the estimated potential environmental impacts for the proposed
action alternatives, including:

* Impacts from construction of a new cylinder storage yard at two possible
locations at the Portsmouth site (Section 5.2.1);

* Impacts from construction of the conversion facility at the three alternative
locations within the Portsmouth site (Section 5.2.2);

* Impacts from operation of the conversion facility at the three alternative
locations (Section 5.2.3);

* Impacts at ETTP from preparing cylinders for transportation to Portsmouth
(Section 5.2.4);

* Impacts from the transportation of UF6 cylinders from ETTP to Portsmouth,
and uranium conversion products and waste materials from the Portsmouth
site to a disposal facility (Section 5.2.5);

* Impacts associated with the potential sale and use of HF and CaF2
(Section 5.2.6);

* Impacts that would occur if the cylinders at ETTP were shipped to Paducah
for conversion rather than to Portsmouth (Section 5.2.7); and

* Impacts from expanded plant operations, including extending the operational
period and increasing throughput (Section 5.2.8).

In general, within each technical area, impacts are discussed for the construction and operation of
the facility at the preferred location (Location A) as well as for two alternative locations
(Locations B and C). The time period considered is a construction period of approximately
2 years and an operational period of 18 years.
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5.2.1 Portsmouth Site- Cylinder Storage Yard Construction Impacts

As discussed in 'Chapter 2, it may be necessary to. construct an additional yard at
Portsmouth for the storage of the ETTP cylinders, depending on when and at what rate the ETTP
cylinders are shipped. DOE will not know if a hewi yard is required, or if existing 'storage yard
space could be used for the ETTP cylinders,, until some time in the future. The potential'
environmental impacts from the construction of a new cylinder storage yard are included in this
section to account for current uncertainties. T vo possible areas, 'for new cylinder yard
construction are evaluated, as shown in Figure 2.24. (Also identified in Figure' 2.2-4 is an
existing concrete pad being evaluated for temporary storage of the ETTP. cylinders.) Both areas
are adjacent to current DOE cylinder storage yards. Proposed Area 1 consists of three smaller
sections, with a total area of about 5.5 acres (2.2 ha)'. Proposed Area 2 consists of two smaller
sections, with a total area of about 6.3 acres (2.5 ha). A new yard would be' constructed of
concrete and would be similar to other concrete yards constructed at the Portsmouth' site.

5.2.1.1 Human Health and Safety -Normal Construction Activities

5.2.1.1.1 Radiological impa cts. Proposed Area I includes three separate sections in
close proximity to the existing cylinder yards (X-745E and X-745C). While constructing
concrete pads in this area, construction workeis, due to proximity to the DUF6 cylinders, would
be exposed to external radiation. On the basis of thermoluminescencedosimeter'(TLD)
monitoring data at these cylinder yards and the assumption that a worker would spend a total of
500 hours close to the cylinders, potential radiatioriexposure is estimated to be about 30 mrem.

Proposed Area 2'includes two separate sections. The' smaller section to the north is close
to existing' cylinder yard X-745C; the' larger-one to'the south is away from existing cylifider
yards.' Construction workers working in the smaller section would receive radiation exposure
from cylinders in the X-745C yards. On the basis of the assumption that the total exposure
duration would be the same here as at Proposed Area 1 (500 hours), the potential radiation dose
to a construction worker would be'about 30 'mrem. The exposures estimated are conservative
because of the use of the TLD data taken from the cylinder yards. Furtliermore, the construction
work is'expected to last for' only 3 months (Folga.2003); therefore, the actual time a worker
would spend at a distance close to the 'cylintder yard boundary would be less than 500 hou'rs. For
comparison, the average annuial'dose 'recei'ved by cylinder yard workers was 64 mremnyr'in year
2001 (DOE 2002e). The radiation dose limit set to protect the general public is 100 mrem/yr
(DOE 1990), and workers are limited to a dose of 5,000 mremlyr (I0 CFR 835).

5.2.1.1.2 Chemical Impacts. Chemical exposures 'during construction of the new
Portsmouth cylinder storage yard are expected to' be low and mitigated by using personal |
protective equipment and engineering controls'to'comply 'with OSHA PELs that are applicable
for construction activities. .;
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5.2.1.2 human Health and Safety-
Accidents

The risk of on-the-job fatalities and injuries
to cylinder storage 'yard! constiruction workers 'was
calculated by using industry-specific statistics from
the BLS, as reported by the National Safety Council
(2002). Annual fatality and injury rates from the BLS
construction industry division were used' for the
3-month construction phase. Construction of the'
cylinder storage yard is estimated to require
approximately 21. or 24 FTEs over 3 months for
Areag I or 2, respectively. No on-the-job fatalities
are predicted during the cylinder storage yard
construction phase; however, approximately I injury
is predicted (Table 5.2-1).

5.2.1.3 Air Quality and Noise

TABLE 5.2-1 Potential Impacts to
Human Health from Physical Hazards
during Construction of an Additional
Cylinder Storage Yard at the
Portsmouth Site;

Impacts to Cylinder
Storage Yard Workersa

Incidence of Incidence of
Area Fatalities Injuries -

I * 0.003 l
2 0.003 1

a Potential hazards were estimated for all
cylinder storage yard workers over the
3-month construction phase.

Source: Injury and fatality rates used in
calculations were taken from National
Safety Council (2002).

5.2.1.3.1 Air Quality Impacts. Emissions of
criteria pollutants-SO2, NOX, CO, and PM (PMIO
and PM2 .5) - and of VOCs would occur during the construction period, which would last about
3 months. These emissions would include fugitive dust emissions from earthmoving activities
and exhaust emissions from heavy equipment and commuter/delivery vehicles. The total
emissions from fugitive and exhaust sources are estimated to be 0.02 ton (0.02 t) for SO2,
0.28 ton (0.25 t) for NOx, 0.19 ton (0.17 t) for CO, 2.96 tons (2.69 t) for PMIo, 0.46 ton (0.42 t)
for PM2 .5, and 0.08 ton (0.07 t) for VOCs (Folga 2003). Estimated maximum pollutant
concentrations during construction are shown in Table 5.2-2.

All of the polluta'nt concentration increments would remain below NAAQS and SAAQS.
For SO2, NO 2, and CO, it is predicted that maximum concentration increments would be about

*2% of their applicable standards. The highest concentration increment would occur for 24-hour
average PM1o, which is predicted to be about 49%/o of the standard for PM 1o. The highest
concentration increment for PM 2;5 is predicted to be about 12% of its standard.

To obtain the total concentrations for comparison with applicable air quality standards,
the modeled concentration increments were added to measured background values
(see Table 3.1-3). The total concentrations for SO2, NO2 , CO, and PMIo are estimated to be
below 91% of applicable ambient standards. Total PM2.5 concentrations are estimated to be near
or above applicable 'ambient standards. In fact, concentrations of PM2.5 at most statewide
monitoring stations either approach or are above the standards. Construction activities should be
conducted so as to minimize potential impacts on ambient air quality. Water could be sprayed on
disturbed areas frequently, as needed, and dust suppressant or pavement could be applied to
roads with frequent traffic.
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TABLE 5.2-2 Maximum Air Quality Imp acts et the Constriuiction Site Boundary Due to .
Emissions from Activities Associated with Construction of a Newv Cylinder Storage Yard
at the Portsmouth Site I ' ' .- . I

Concentration (Vg/In 3)
Percent of

NAAQS NAAQS/SAAQSe
Candidate Averaging Maximum . Back- ' and

Area Pollutant' Time Incrementb .groundc Totald SAAQS -Increment Total

I S0 2 ' 3 hours
24 hours
Annual

29.5
5.5
0.2

307
110
18.7

337 1,300 2.3
: 115 365 1.5

18.9 80 0.2

* 25.9 -
31.6
23.6

NO2  Annual

CO I hour
8 hours

IPM20  24 hours
Annual

0.2 ' 54.7 54.9

68.0 ' 13,400 ' 13,500
. 15.7 4,780 . 4,800

100 0.2 54.9

63.0
2.4

... .. I ..

64.0 . 127
32.0 34.4.

40,000 0.2
10,000 '0.2

150 42:0
50 4.7

33.7
48.0

84.7
68.7

PM 2.5  24 hours 7.4 57.5 64.9 65 11.4 99.9
Annual 036 24.1 24.5 15 2.4 163

2 2 3 hours 429.1 307 336 1,300 22 25.9
24 hours 6.7 . 110 117 365 1.8 32.0
Annual 0.1 18.7 18.8 80 0.1 23.5

NO2  Annual 0.2 . 54.7 54.9 100 . . 0.2 54.9
. . . .2

CO I hour
8 hours

59.5
19.7

13,400 13,500 40,000 0.1 33.6
4,780 4,800 10,000 0.2 48.0

PM 20  24 hours
Annual

72.8 64.0 137
1.7 32.0 33.7

150 48.6 91.2
50 3A 67.4

PM2.5  24 hours
Annual

7.5. 57.5
0.3 24.1:

. ,

- 65.0
24.4

65
215

11.5
1.7

100
162

* Emissions are from equipment and vehicle engine exhaust, except for PM10 and PM2 s, which are also from
soil disturbance. , .,

b Data represent the maximum concentration increments estimated, except that the fourth- and eighth-highest
concentration increments estimated are listed for 24-hour PM 1O and PM2 .5.

' SeeTable3.1-3.

d Total equals the maximum modeled concentration increment plus background concentration.
'c , te * c n . * .. * . .a . . .

e SThe values in the next-to-last column are maximum concentration increments as a percent of NAAQS and
SAAQS. The values presented in the last column are total concentration increments as a percent of NAAQS
and SAAQS. , , *- 4 . - i-
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The potential impacts of PM (PM1o and PM2.5) released from near-ground level would
be limited to the immediate vicinity of the construction site boundaries - areas that the general
public is expected to occupy only infrequently. The PM concentrations would decrease rapidly
with distance from the source. At the nearest residence (about 1.5 km [0.9 miu west of the
construction Area 2), predicted concentration increments would be less than 2% of the highest
concentration increments at construction site boundaries.

Potential air quality impacts due to emissions from new cylinder yard construction
activities were predicted to be comparable between the two alternative areas. However, potential
impacts for Area 2 would be slightly higher than those for Area I if construction of the new
cylinder yard occurred simultaneously with construction of the conversion facility:

5.2.1.3.2 Noise Impacts. During construction, the commuting/delivery vehicular traffic
around the construction site would generate intermittent noise. However, the contribution to
noise from these intermittent sources would be limited to the immediate vicinity of the traffic
route and would be minor in comparison with the contribution from the continuous noise
sources, such as a compressor or bulldozer, during construction. Noise sources during the
construction of the cylinder yard would include site clearing followed by concrete padding.
Noise levels from these activities would be comparable to those from other construction sites of
similar size.

Average noise levels for construction equipment range from 76 dB(A) for a pump to
89 dB(A) for a scraper (Harris Miller Miller & Hanson, Inc. [HMMH] 1995). To estimate noise
levels at the nearest residence, it was assumed that the two noisiest pieces of equipnient would
operate simultaneously (I-NHMI1 1995). A scraper and a heavy truck operating continuously
typically generate noise levels of 89 and 88 dB(A), respectively, at a distance of 15 m (50 ft)
from the source, which results in a combined noise level of about 91.5 dB(A) at a distance of
15 m (50 ft).

The nearest residences to the proposed cylinder yard Areas 1 and 2 are located about
1.6 km (1.0 mi) and 1.5 km (0.9 mi) west-southwest and west of them, respectively. An analysis
of the potential noise impacts was performed for the construction of cylinder yard Area 2, which
is closer to the nearest residence. Noise levels decrease about 6 dB per doubling of distance from
the point source because of the way sound spreads geometrically over an increasing distance.
Thus, construction activities would result in an estimated noise level of about 52 dB(A) at the
nearest residence. This level would be 47 dB(A) as DNL if it is' assumed that construction
activities would be limited to an 8-hour daytime shift. This value is below the EPA guideline of
55 dB(A) as DNL for residential zones (see Section 3.1.3.4), which was established to prevent
interference with activity, annoyance, or hearing impairment. This 47-dB(A) estimate is probably
an upper bound because it does not account for other types of attenuation, such as air absorption
and ground effects due to terrain and vegetation. If other attenuation mechanisms were
considered, noise levels at the nearest residence would decrease further. The resulting noise
levels would be barely noticeable at the nearest residence.

Most of these construction activities would occur during the day, when noise is tolerated
better than at night because of the masking effect of background noise. Nighttime noise levels
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would drop to the background levels of 'a rurl environment because construction activities
would cease at night.

If construction of the cylinder yard would occur simultaneously with construction of the
conversion facility, noise levels at the nearest residence would increase by about 3 dB at most,
but resultant noise levels would still be below the EPA guideline level. At the end of the 3-month
construction period, noise impacts associated with construction of the cylinder yard would cease
to exist.

5.2.1.4 Water and Soil

Construction and operation of a new cylinder storage yard at Portsmouth could impact
surface water, groundwater, and soil resources. Potential'impacts are discussed below for the two
alternative locations, Areas l .and 2.

5.2.1.4.1 Proposed Area I

Surface WVater. Construction of the storage yard would require about 0.75 million gal
(2.8 million L) of water. This water would be obtained from groundwater resources. Because all
water needs would be met by using groundwater, there would be no direct impacts to surface
waters.

Construction of the storage yard at Portsmouth would also generate sanitary wastewater
(0.11 million gal [0.42 million L]). If it was discharged at a constant rate over a year, the rate of.
release would be about 0.2 gallmin (0.8 Umin). Afler treatment in the existing wastewater
treatment facility, the wastewater would be released to Little Beaver Creek or piped directly to
the Scioto River under an existing NPDES permit. For average flow conditions in Little Beaver
Creek (940 gal/min [3,558 L/min)),' contaminant concentrations 'would be diluted by a factor of
about 4,700. Additional dilution would occur at the confluence with Big Beaver Creek and again
at the confluence iwith the Scioto River. Even under low-flow conditions, contaminants would be
diluted by a factor of about 140,000.

Although water resources would not be impacted by withdrawals, surface waters could be
affected indirectly'by receiving contaminated runoff from the constructionsites. By following
good construction practices (e~g., stockpiling materials away from surface drainage paths,
covering construction materials with tarps, and cleaning up any spills thoroughly as soon as they
occur), indirect impacts to surface water quality could be minimized.

Groundwater. Constriuction' of the storage yard would require about 0.75 million gal
(2.8 million L) of water. Construction is expected to be completed in about 3 months. However,
even if it was completed in I year, and the rate of water use was constant, a withdrawal rate of
about 1.4 gal/min (5.4 Umin) would be required. Current water use at the Portsmouth facility is
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about 4,312 million gal/yr (16,323 million LUyr). The maximum capacity of the well system is
about 13,900 million gal/yr (52,617 million LUyr). The water required for yard construction
would, therefore, be about 0.02% of the existing use and 0.005% of the existing capacity.
Groundwater withdrawal for construction would, therefore, have no measurable impact on the
groundwater system beneath Portsmouth.

Construction of the storage yards at Portsmouth would also affect the permeability of the
surface soil and its ability to transmit'water as recharge to the underlying aquifers. However,
impacts to recharge would not be measurable because the total area of land that would be
permanently altered by construction of the yards would be very small (about 5.5 acres [2.2 ha] or
about 0.2% of the total site area). Similarly, the quality of groundwater beneath the storage yards
could be affected by construction activities through infiltration of surface water contaminated
from spills of construction materials. By following good engineering and construction practices
(e.g., covering chemicals with tarps to prevent contact with rainfall; promptly and thoroughly
cleaning up spills, and providing retention basins to catch and hold any contaminated runoff),
impacts to groundwater quality would be minimal.

Soils. Construction of the cylinder storage yard at Portsmouth would affect a total of
5.5 acres (2.2 ha). This amount of land is small (about 0.2% of the land area available), and
impacts would be negligible. By following good engineering and construction practices, impacts
to soil quality would also be minimal.

Operations. Operation of the proposed new cylinder storageareas at Portsmouth could
affect water and soil resources, primarily from breached cylinders releasing a maximum of 4, lb
(2 kg) of uranium over a 4-year' period. As discussed above, approximately 5,000 cylinders
containing DUF6 would be stored in the new yards. This number of cylinders is less than 32% of
the current inventory (about 16,000 cylinders). Because the number of additional cylinders stored
would be less than the current inventory, impacts associated with their storage would be
correspondingly smaller than the impacts predicted for continued cylinder storage at Portsmouth
under the no action alternative (Section 5.1). For such conditions, impacts to surface water would
not be measurable; a maximum groundwater concentration of 5 pg/L would occur somewhat
before 2080 (assuming that the uranium in the groundwater was fairly mobile [Tomasko 1997]),
and concentrations in the soil adjacent to the yards would be below the recommended EPA
guideline of 230 pg/g for residential soil and 6,100 pg/g for industrial soil (EPA 2003a). These
impacts could be reduced further by surrounding the storage yards with drainage ditches that
could capture potentially contaminated runoff from the new yards and divert it for treatment, as
needed.

5.2.1.4.2 Proposed Area 2. The quantity of water needed to construct the two storage
yards for Proposed Area 2 would be about 0.85 million gal (3.2 million L). About
0.13 million gal (0.50 million L) of sanitary wastewater would be generated. Because the
resources required to construct these yards are about the same as those discussed above for
Proposed Area 1, the impacts would be about the same.
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5.2.1.5 Sociocconomics'

The potential socioeconi'omic impacts of construction and operation of a new cylinder
yard at Portsmouth would be low. Construction activities would create short-term employment
(60 direct jobs, 150 total jobs).' Direct and total personal income from construction would be
$1.7 million and $5.6 million, respectively.

The employment created in the'ROI for the Portsmouth site would represent a change of
less than 0.1 of a percentage point in the projected'average annual growth in employment -over
the period of operations.'Since no population in-migraiion is expected during either construction
or operation; there would be'fno impact 'on'local housing, local public finances, or local public
service employment. : '

5.2.1.6 Ecology ' '

Construction of a yard at Proposed Area I would result in the disturbance of
approximately 6.1 acres (2.5 ha) of land, due to construction-related activities, and in the loss of
previously disturbed managed grassland vegetation. The yard would not replace undisturbed
natural communities.'Managed 'grassland communities comprise most of the vegetation on the
Portsmouth site, within the Perimeter Road. lThus,' the loss of up to 6.1 acres (2.5 ha) would
represent a minor decrease in'this vegetation type on the Portsmouth site. Immediate replanting
of areas disturbed by temporary construction-related activities with native species would help
reduce impacts to vegetation.

Construction at Proposed 'Area I 'would primarily impact wildlife species 'commonly
associated with managed grassland'communities. Wildlife would be disturbed by land clearing,
noise, and human presence.' Wildlife with restricted mobility,' sucI 'as' burrowing species or
juveniles of nesting species, would be destroyed during land clearing activities. More mobile
individuals would relocate to adjacent areas with similar habitat, which is commonly available in
the area. Wildlife in nearby woodland communities might also be 'disturbed'by noise' up to
91.5 dB(A) at 15 m (50 ft) during the construction period.

Wetlands do not occur within the areas that would be'disturbed at Proposed'Area 1.
Therefore construction would not directly impact wetlands. Wetlands downgradient of the
construction sites could be impacted by storm water runoff; however, the implementation of
good construction practices, including erosiori and sediment controls, would minimize'impacts to
surface water quality. Because surface water impacts from breached cylinders during use of the
storage yards would be negligible,, impacts'to wetlands froni cylinder storage would not be
expected. The increase in impervious surface and discharge'of storm water runoff from the yards
could result in a greater fluctuation in flows within the strearm northeast of the'yards, across,,
Perimeter Road. However, because the yard would not be iocated adjacent to the stream and only
a small portion of the 'watershed would be involved, such effects would likely be veiy small.

Construction would not be expected to result in 'direct or indirect impacts to any
federal- or state-listed species. Although the riparian forest along the stream north of Perimeter
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Road might include trees that can be used by Indiana bats (federal- and state-listed as
endangered) for roosting, this area has not been identified as summer roosting habitat. Although
noise associated with construction activities might disturb wildlife, Indiana bats that might use
habitats near the Portsmouth site are currently exposed to noise and other effects of human
disturbance. Consequently, these effects related to construction activities would be expected to
be minor.

Construction of a yard at Proposed Area 2 would result in the- disturbance of
approximately 6.9 acres (2.8 ha) of land, due to. construction-related activities. Impacts to
vegetation and wildlife would be similar to those for Proposed Area 1. Two intermittent streams
originate in the area northeast of "A" Road and flow to the west, converging to forn the stream
immediately north of Location A. Storage yard construction would result in the elimination of
the northernmost of these streams and partial filling of the other. Placement of a storage yard in
this area could also result in a greater fluctuation in flows in downstream areas and reduced
water quality. Impacts to federal- or state-listed species would not be expected.

5.2.17 Waste Management

The construction of a cylinder storage yard at Portsmouth would generate a total of about
353 yd3 (270 m3 ) of nonhazardous solid waste and 130,000 gal (470,000 L) of nonhazardous
sanitary wastewater (Folga 2003). Only minimal impacts would result from these construction-
generated wastes.

5.2.1.8 Resource Requirements

A new storage yard would be an 8-in.
(20-cm) thick concrete pad on top of a 12-in.
(30-cm) layer of crushed stone. Table 5.2-3
provides an estimate of the construction
requirements. None of the identified
construction resources is in short supply, and all
should be readily available in the local region.

5.2.1.9 Land Use

Both locations being considered for a
storage yard are in an area of existing structures
and on a site with more than 150 structures.
Constructing an additional storage yard on the
Portsmouth site would involve very slight
modifications of existing land'use. The resulting
storage yard would be consistent with the heavy

TABLE 5.2-3, Materials/Resources
Consumed during Construction of a
.Cylinder Storage Yard atthe
Portsmouth Site

Total
Materials/Resources Consumption Unit

Utilities
Water 840,000 gal

Solids
Concrete 7,400 yd3

Aggregate (gravel) 11,000 yd3

Special coatings 33,000 yd2

Liquids
Fuel 2.8 x 103 gal
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industrialized land use currently found at the Portsmouth site -a consequence 'of produ'ing
enriched uranium and its DUF6 by-product, as well as storing the latter.: As a consequence, no
land use impacts are anticipated as a result of construction of a new yard.

5.2.1.10 Cultural Resources

The construction of a new' cylinder storage yard at Portsmouth 'could potentially impact
cultural resources. The amount-of data available on cultural resources withinthe project area at
Portsmouth is not 'sufficient to determine whether or not the construction would adversely impact
significant cultural resources. Consequently, the possibility of adverse effects on cultural
resources as a result of the construction cannot be excluded.

Archaeological and architectural surveys were undertaken for Portsmouth in 1996. The'
findings of these surveys have not been finalized and have not received concurrence from the
Ohio SHPO. Past ground disturbance resultiing 'from grading and construction make it unlikely
that intact archaeological remains are present'at the proposed locations for a new cylinder storage
yard'(Anderson 2002): However, unless thesed findings receive SHPO concurrence, a separate
archaeological assessment 'of the proposed Iocatiorn for the construction of the, cylinder storage
yard (conducted by a qualified professional archaeologist) would be required to ensure that
cultural material 'is not present and that'Section 106'bligations under the National" Historic
Preservation Act (NHPA) of 1966 are met. If archaeological resources were encountered and a
site or sites were determined to be significant, a mitigation plan would have to be developed and
executed in consultation with the Ohio SHPO prior to construction. In general, mitigation of an
adverse'effect*of yard construction'on 'cultural resources could entail site avoidance,'site
monitoring during construction, or site excavation/data recovery. No buildings or structures are
located at the proposed construction locations for a new cylinder- storage yard; thus, no 'i mpacts
to historic structures are anticipated.

No'Native American traditional cultural properties have been' identified at Portsmouth to
date. Consultaiions 'with' the SHPO and' Native American groups' 'have' been initiated
(Appendix G). If construction of a cylinder storage yard would result in an adverse effect on any'
such property identified, appropriate'mitigation, as'determined through continued consultation,
would have to be undertaken before construction could begin.

.I . . . .

5.2.1.11 Environmen tal Justice ' '

The evaluation of environmental justice impacts associated with constructing 'a cylinder
storage yard at the Portsmouth site is based on the identification of high and adverse impacts in
other impact areas considered in this EIS, followed by a determination if those impacts would
affect minority and low-inc6rnhe populations disproportionately. Disproportionate impacts could
take two forms: (l) when the environmental justice population is present at a higher percentage
in the affected area than in the reference population (i.e., the state in which a potentially
impacted population occurs) and (2) when 'the' environmental 'justice p6pulation is more
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susceptible to impacts than the population as a whole. In either case, high and adverse impacts
are a necessary precondition for environmental justice concerns in an EIS.

Analyses of impacts from constructing a cylinder storage yard do not indicate the
presence of high and adverse impacts for any of the other impact areas considered in this EIS
(see Sections 5.2.1.1 through 5.2.1.10). Despite the presence- of disproportionately high
percentages of both minority and low-income populations within 50 mi (80 km) of the proposed
cylinder yard, no environmental justice impacts from constructing this yard are anticipated.
Similarly, no evidence indicates that minority or low-income populations would experience high
and adverse impacts from the proposed construction in the absence of such impacts in the
population as a whole.

5.2.2 Portsmouth Site -Conversion Facility Construction Impacts

This section discusses the potential environmental impacts during construction of a
conversion facility at the three' alternative locations Within the Portsmouth site. When completed,
the conversion facility would occupy approximately 10 acres (4 ha), including process and
support buildings and parking areas. However, up to '65 acres (26 ha) of land might be disturbed
during construction, including temporary lay-down areas (areas for, staging construction material
and equipment or for excavated material) and areas for utility access. Some of the disturbed areas'
would not be adjacent to the construction area. The disturbed area would include access roads,
rail lines, and utility corridors.

The preferred conversion facility location (Location A) is adjacent to the RCRA X-616
chromium sludge lagoon unit and its related monitoring wells, an 'area that has a deed notice and
associated restrictions. The X-616 chromium sludge lagoon and monitoring wells are, at their
nearest point, located approximately jOO ft (30 m) from the DUF6 conversion facility site
boundary. To prevent direct impacts and ensure the integrity of this area, it will be clearly
marked and identified, a suitable buffer zone will be established around it, and the entry of
conversion facility personnel' or equipment into these areas will be prohibited. To prevent
indirect impacts, best available technologies will be identified and implemented to prevent the
transport of air particulates and liquid effluents or discharges originating at. the conversion
facility site from trespassing'at "or impacting the RCRA unit. Technologies to prevent air
particulate transport could include covering and/or spraying exposed bare soil, prohibiting open
burning, and using windbreaks around construction areas. Technologies to prevent impacts from
liquid discharges could include storm water and sediment controls such as silt fences, sediment
traps, and seeding; secondary containment around liquid storage areas; and prompt cleanup of
any inadvertent spills.

5.2.2.1 Human Health and Safety-Normal'Construction Activities

5.2.2.1.1 Radiological Impacts. Of the three alternative locations at the Portsmouth site,
none are close to the existing cylinder storage yards. According to site-specific external radiation
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data (DOE 2001d), external gamma radiation at 'all three locations is close to the background
level. Therefore, construction workers at Locations A, B, or C are not expected to incur any
external radiation from the depleted uranium currently stored in the cylinder yards.

However, if Proposed Area 2 is selected as the new yard and the larger lot to the south is
used, potential external exposure could result from constructing the conversion facility at
Location A, the preferred alternative. The incurred radiation dose would be less than
60 mrem/yr, calculated by using the TLD data from cylinder yard X-745C and an exposure
duration of 1,000 hours per year. Once the surrounding walls of the conversion facility were
built, radiation exposure would be further reduced because of the shielding' provided by the
walls. No radiological impacts would be expected 'at alternative Locations B and C from the new
cylinder yard because of the greater distance between them and the yard.

5.2.2.1.2 Chemical Impacts. Che'niical exposures during construction at the Portsmouth
site are expected to be low and mitigated by using personal protective equipment and |
engineering controls to comply with OSHA PELs that are applicable for construction' activities.
No differences among the three alternative locations are expected.

5.2.2.2 Human Hlcalth anid Safety' -Accidents

The risk of on-the-job fatalities and injuries to conversion facility construction workers
would not be dependent on the' location of the facility. The estimated injuries and 'fatalities;'were
calculated by using industry-specific statistics from the BLS, as reported by the National Safety
Council (2002). Annual fatality and injury rates from the BLS construction industry division
were used for the 20-month' construction' phase. Construction of the' conversion facility is
estimated to require approximately 164 FTEs per year. For all three alternative locations, no
on-the-job fatalities are predicted during the construction phase; however, approximately
11 injuries are predicted (Table 5.24).

5.2.2.3 Air Quality and Nois ' "

5.2.2.3.1 Air Quality Impacts. Currently, detailed information on'the location of facility
boundaries is available only for the preferred Location A. For modeling air quality impacts at
Locations B and C, the proposed facilities were' assumed to be located in the middle"of the
alternative locations.

Emissions of criteria pollutants -SO2, NOx'(&nissions are in NO. but the ambient'air
quality standards are in NO2), CO, and PM (PMIO and PM 2 .5) -and of VOCs would occur
during the construction period. These emissions would include fugitive dust emissions from
earthmoving activities and exhaust emissions from heavy equipment and commuter/delivery
vehicles. The annual emissions of criteria pollutants and VOCs expected during facility
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TABLE 5.24 Potential Impacts to Human lealth from Physical Hazards during
Conversion Facility Construction and Operations at the Portsmouth Site"

Impacts to Conversion Facility Workersa

Incidence of Fatalities Incidence of Injuries

Activity Construction Operations Construction Operations

ConversiontoU 3Og, 0.04 0.10 II 142
Conversion to U308  0.04 0.08 11 110
(without ETrP cylinders)

a Potential hazards were estimated for all conversion facility workers over the entire
construction (20 months) and operation (18 and 14 years, with and without ETTP
cylinders, respectively) phases.

Source: Injury and fatality rates used in calculations were taken from National Safety
Council (2002).

construction are presented in Table 5.2-5. Estimated maximum pollutant concentrations during
construction are shown in Table 5.2-6 for the three alternative locations.

All of the pollutant concentration increments would remain below NAAQS and SAAQS.
For SO2 , NO2, and CO, it is predicted that concentration increments would be below 32% of
their applicable standards. The highest concentration increment would occur for 24-hour average
PM 1o, which is predicted to be up to about 79% ofthe standard for PMjo. The highest
concentration increment for PM2.5 is predicted to be less than 43% of its standard.

To obtain the total concentrations for comparison with applicable air quality standards,
the modeled PM 1o concentration increments were added to measured background values
(Table 3.1-3). The total concentrations for SO2, NO2, and CO would be below 86% of applicable
ambient standards. Total PM 10 and PM2.5 concentrations are estimated to eithernapproach or be
above their applicable ambient standards. In fact, concentrations-of PM2.5 at most statewide
monitoring stations either approach or are above the standard. Predicted PM (PM1o and PM2.5)
concentration increments at the site boundaries would be high for the following two reasons:
(I) the conversion facility would be constructed outside the current fenced site boundaries, so the
general public would have access,2 and (2) wind speeds measured at the on-site meteorological
tower were relatively low, about half the speed of those at the Paducah GDP. Accordingly,
construction activities should be conducted so as to minimize potential impacts on ambient air
quality. Water could be sprayed on disturbed areas frequently, as needed, and/or dust suppressant
or pavement could be applied to roads with frequent traffic.

2 Formerly, the general public had access to the existing fenced boundaries. However, since the September 11,
2001, terrorist attack, site access for the general public has been restricted indefinitely to the DOE property
boundaries.
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TABLE 5.2-5 Annual'Crit6-ia Pollutant and Volatile Organic Compound ,
Emissions from Construction of the Conversion Facility at the
Portsmouth Site

Emission Rate (tons/yr)

'Emission Source S02 NOx CO VOCs PMlo PM 2.5

Exhaust 1.7 24.9 16.8 7.0 2.5 2.5a

Fugitive _b - - _ 15.8c 2.3c

a For exhaust emissions, PM2.5 emissions were conservatively assumed to be
100% of PM Io emissions.

b A dash indicates no emissions.

c Fugitive dust emissions were estimated under the assumption that the
conversion facility construction area would continuously disturb about
8.5 acres (3.4 ha). This is the maximum amount of the approximate 1 0-acre
(4-ha) facility footprint that would be disturbed at one time. A conventional
control measure of water spraying with an emrission control efficiency of 50%
would be applied over the disturbed area. For fugitive dust emissions from
earthmoving activities, PM2.5 emissions were'assumed to be 15% of PM 1o
emissions (EPA 2002).

Source: Folga (2003).

The potential impacts of PM (PM 10 and PM2.5) released from near-ground level would
be limited to the immediate vicinity of the site' boundaries - areas that the general public is
expected to occupy only infrequently. The PM concentrations would decrease rapidly with
distance from the source. At the nearest residence just off DOE's southern boundary (about
0.9 km [0.6 mi] from alternative Location B), predicted concentration increments would be less
than 10% of the highest concentration increments at the site boundaries.

Among the three alternative locations, potential air quality impacts due to emissions from
construction activities would be 'similar, with the highest at Location B and the lowest at
Location A,' as shown in Table 5.2-6. However, as mentioned previously, locations of facility
boundaries for Locations B and C are assumed arbitrarily; thus, results~for the two alternative
locations should be interpreted in that context.

5.2.23.2 Noise Impacts. Noise levels from construction would be similar among the
alternative locations. During construction, the commuting/delivery vehicular traffic around the
facilities would generate intermittent noise. However, the contribution to noise from these
intermittent sources would be limited to the immediate vicinity of the traffic route and'would be
minor in comparison with the contribution from continuous noise sources, such as compressors
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TABLE 5.2-6 Maximum Air Quality Impacts at the Construction Site Boundary Due to
Emissions from Activities Associated with Construction of the Conversion Facility at the
Portsmouth Site

Concentration (pg/m 3)

Percent of
NAAQS/SAAQS'

Averaging Maximum Back- NAAQS
Location Pollutant' Time Incrementb groundc Totald and SAAQS Increment Total

A SO2  3 hours 55.4 307 362 1,300 4.3 27.9
24 hours 13.7 110 124 365 3.8 33.9
Annual 1.5 18.7 20.2 80 1.8 25.2

NO2  Annual 21.8 54.7 76.5 100 21.8 76.5

CO I hour 1,100 13,400 14,500 40,000 2.7 36.2
8 hours 405 4,780 5,190 10,000 4.1 51.9

PMr9 24 hours 95.8 64.0 160 ISO 63.9 107
Annual 16.7 32.0 48.7 50 33.3 97.3

PM12,5 24 hours 19.7 57.5 77.2 65 30.3 119
Annual 4.3 24.1 28.4 15 28.7 189

B S02  3 hours 63.5 307 371 1,300 4.9 28.5
24 hours 15.2 110 125 365 4.2 34.3
Annual 2.1 18.7 20.8 80 2.7 26.0

NO2  Annual 31.5 54.7 86.2 100 31.5 86.2

CO I hour 1,180 13,400 14,600 40,000 2.9 36.4
8 hours 441 4,780 5,220 10,000 4.4 52.2

PMI, 0  24hours 118 64.0 182 150 78.6 121
Annual 25.7 32.0 57.7 50 51.4 115

PM125 24 hours 24.0 57.5 81.5 65 37.0 126
Annual 6.5 24.1 30.6 I5 43.1 204

C SO2  3 hours 56.6 307 364 1,300 4.4 28.0
24 hours 13.0 110 123 365 3.6 33.7
Annual 1.8 18.7 20.5 80 2.2 25.6

NO 2  Annual 26.4 54.7 81.1 100 26.4 81.1

CO I hour 1,130 13,400 14,500 40,000 2.8 36.3
8 hours 411 4,780 5,190 10,000 4.1 51.9

PMI, 0  24 hours 115 64.0 179 150 76.7 119
Annual 21.5 32.0 53.5 50 43.0 107

PNM2.5 24 hours 24.2 57.5 81.7
29.5

65
Is5

37.3
36.1

126
197Annual 5.4 24.1

Footnotes on next page.
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TABLE 5.2-6 (Cont.)

a Emissions are from equipment and vehicle engine exhaust, except for PMio and PM2.5, which are also from soil
disturbance.

b Data represent the maximum concentration increments estimnated, except that the fourth- and eighth-highest
concentration increments estimated are listed for 24-hour PM110 and PM2 .

SeeTable 3.1-3.

d Total equals maximum modeled concentration plus background concentration.

1The values presented in'the next-to-last column are maximum concentration increments as a percent of NAAQS and
SAAQS. The values in the last column are total concentration increments as a percent of NAAQS and SAAQS.

or bulldozers during construction. Sources of noise during the construction of the conversion
facility would include standard commercial and industrial activities for moving earth and
erecting concrete and steel structures. Noiselevels from these activities would be comparable to
those from other construction sites of similar size. ,;

The noise levels would be highest during the early phases of construction, when heavy
equipment would be used to clear the site: This early phase of construction would last for about
6 months of the entire construction period of l.5 years. Average noise levels for typical
construction equipment range from 76 dB(A) for a pump, to 85 dB(A) for a bulldozer, to
101 dB(A) at peak for a pile driver (HMMII 1995). To estimate noise levels at the nearest
residence, it was assumed the two noisiest pieces of equipment would operate' simultaneously.
A scraper and a heavy truck operating continuously typically generate noise' levels of 89 and
88 dB(A), respectively, at a distance of 15 m (50. fit) from the source (HMMH 1995),3 which
results in a noise level of about 91.5 dB(A) at a distance of 15 m (50 fit).

The nearest residences to alternative Locations A, B, and C are located west, south-
southeast, and northeast of them, respectively. The nearest residence, located about 0.9 km
(0.6 mi) south-southeast of Location B and just off DOE's southern boundary, was selected as
the receptor for the analysis of potential noise impacts. Noise levels decrease about 6 dB per
doubling of distance from the point source because of the way sound spreads geometrically over
an increasing distance. Thus, construction activities, which result in a combined noise level 'of
about 91.5 dB(A) at a distance of 15 m (50 ft), would result in an estimated noise level of about
56 dB(A) at the nearest residence. This level would be 51 dB(A) as DNL, if it is assumed that
construction activities would be limited to an 8-hour daytime shift. This 51-dB(A) estimate is
below the EPA guideline of 55 dB(A) as DNL for residential zones. (see Section 3..3.4), which
was established to prevent interference with activity, annoyance; and hearing impainnent. The
51-dB(A) estimate is probably an upper bound because it does not account for other types of
attenuation, such as air absorption and ground effects due to terrain and vegetation. If only
ground effects were considered (HMMH 1995), more than 10 dB(A) of attenuation would occur
at the nearest residence, which would result in about 41 dB(A). . ..

. : . Pl i, r 's w. , Ir fo b l d I . h .

3 Pile drivers were excluded because piles would not be required .for buildings at the site.
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Most of these construction activities would occur during the day, when noise is tolerated
better than at night because of the masking effects of background noise. The resulting noise
levels would be barely noticeable to the nearest residence for all three alternative locations.
Nighttime noise levels would drop to' the background levels of a' rural environment because
construction activities would cease at night.

5.2.2.4 Water and Soil

Construction of a conversion plant at Portsmouth would disturb land, use water, and
produce liquid wastes. Impacts from constructing a conversion plant 'on surface water,
groundwater, and soil resources are discussed below. Because site-specific impacts were not
identified, impacts to water and soil at alternative Locations A, B, and C would be the same.

5.2.2.4.1 Surface Water. Construction of a conversion facility at the Portsmouth site
would result in increased runoff to nearby surface waters because soil' and 'vegetation would be
replaced by either buildings or paved areas. The amount of increased runoff from the new,
impermeable land surface would be negligible compared with the' existing area that contributes
to runoff (less than about 2% of the site area). None of tile consiruction activities would
measurably affect the existing floodplains.

During' construction, water would be needed. Peak water consumption would be
5,500 gal/d (20,800 L/d) or 2.0 million gal/yr (7.6 million L/yr). This. water would include'
1,500 gal/d (5,700 lUd) for construction use and 4,000 gal/d (15,100 L/d) for the workforce
Water rcquirements for construction would be independent of the specific location selected at
Portsmouth. Although the Portsmouth' site has the ability to use water from the Scioto River,
almost all water is currently obtained from four on-site wells and 31 off-site wells. Because
construction water needs would be met by using groundwater, there' would be no impacts on
surface water resources.

Wastewater would also be produced during construction. For the assumed workforce,
about 4,000 gal/d (15,140 Lid) or 1.5 million gal/yr (5.7 million'lJyr) of sanitary wastewater
would be generated. There would be no sanitary wastewater discharge to the environment
because portable toilets would be used.

5.2.2.4.2 Groundwater. Potential impacts to groundwater could occur during
construction. These impacts could include, changes in effective recharge to underlying aquifers,
changes in the depth to groundwater, changes in the direction of groundwater flow, and changes
in groundwater quality.

Current water use at Portsmouth is about 4,312 million gal/yr (16,323 million [Jyr). The
maximum capacity of the well system is about 13,900 million gal/yr (52,617 million IUyr). If the
rate of withdrawal was constant over time, about 3.8 gal/min (14.4 L/min) would be needed to
construct the conversion plant. This rate of withdrawal would be about 0.05% of the annual
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average withdrawal and'0.01% of the excess well capacity. Direct impacts from such a.
withdrawal on groundwater resources'(e.g., depth to groundwater and'flow direction) would not
be measurable and would be the same for all three alternative locations.

Construction could also affect the permeability of the surface soil and its ability to
transmit water as recharge to the underlying aquifers. Because of the small associated operational
areas (less than 2% of the land area available), these differences in permneability would produce
changes in the effective recharge that would not be measurable. Similarly, the quality of..
groundwater beneath the selected location could be affected by surface construction activities
through infiltration of contaminated surface wvater from spills. These impacts would be indirect
because there would be no direct releases of contaminants to groundwater. Indirbct
contamination could result from the mobilization of exposed chemicals by precipitation,
followed by infiltration .of, contaminated runoff water. Following good engineering and
construction practices and implementing storm water and erosion control measures would
minimize impacts to groundwater quality.

5.2.2.4.3 Soils. Potential impacts on soil could occur during construction and postulated
accident scenarios. These impacts would include changes irk topography, permieability, quality,
and erosion potential. - ' <

Construction of a conversion facility at Portsmouth would 'disturb 'about 65 acres
(26 ha) of land. Location A, however, has only 26 acres (I I'ha) available.- An additional 39 acres
(16 ha) would be required for the disturbed area. An additional 19 acres (8 ha) of land would be
required at the 46-acre (19-ha) Location B site. No additional land would be needed for the
78-acre (32-ha) Location C site. Because the conversion plant sites are relatively flat, there
would be no significant changes in topography, and the maximum amount of land needed for
construction would be small relative to the total land available at the site (less than about 2%).
Erosion potential would increase during construction; the impacts, however, would be local and
temporary.

Construction activities could also affect the quality of the land at the location selected for
the conversion facility. The impacts could result from spills and other construction activities that
could release contaminants to the surface. .By following good .engineering and construction
practices (e.g., covering chemical stockpiles, cleaning up spills thoroughly as soon as they occur,
and installing detention basins), impacts to soil quality would be minimized.

5.2.2.5 Sociocconomics

The socioeconomic analysis ~covers the effects from construction on 'population,'
employment, income, regional growth, housing, and community resources in the ROI around the
Portsmouth site. Impacts from construction are summarized in Table 5.2-7. The socioeconomic
impacts are not dependent on the location of the conversion facility; thus, the impacts would be
the same for alternative Locations A, B, and C.
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The potential socioeconomic impacts
would be relatively ssmall. Construction
activities would create direct employment of
about 190 people in the peak construction year
and about 90 additional indirect jobs in the
ROl. Coristruction activities would increase the
annual average employment growth. rate by
about 0.1 percentage point over the duration of
construction. A'conversion facility at
Portsmouth' would produce about $9 million in
personal income in the peak year of
construction.

TABLE 5.2-7 Socioeconomic Impacts from
Construction of the Conversion Facility at
the Portsmouth Site

Construction
Impact Area Impactsa

I

Employment.
Direct
Total

Income (millions of 2002 S)
Direct
Total

190
290

5.3
8.9

In the peak year of construction, it is
estimated that about' 300 people would
in-migrate to the ROI. However, in-migration
would only marginally affect population
growth and would only require about 4% of
vacant rental housing in the peak year. 'No
significant impact on public finances would
occur as a result of in-migration, and fewer
than 5 local public service employees would be
required to maintain existing levels' of service
in the various local public service jurisdictions
in Pike and Scioto Counties.

5.2.2.6 Ecology

Potential impacts to vegetation,
wildlife, wetlands, and threatened and
endangered species that could result from the
construction of a conversion'' facility are.
described below.' Additional information
regarding wetlands and federally listed species
can be found in Van Lonkhuyzen (2004).

Population (no. of new ROI residents)

I lousing (no. of units required)

Public finances (% impact on fiscal
balance)

Cities in Pike Couniyb
Pike County
Schools in Pike County'
Cities in Scioto Countyd
Scioto County
Schools in Scioto County'

Public service employment (no. of
new employees)

Pike County
Police officers
Firefighters
General
Physicians
Teachers

Scioto County
Police officers
Firefighters
General
Physicians
Teachers

No. of new stafred hospital beds
Pike County
Scioto County

300

110 1

0.3
0.2
0.3
0.2
0.2
0.2

0
0

1
0

1
0
0
2
0

5.2.2.6.1 Vegetation. Existing vegeta-
tion within the disturbed area would be
destroyed during land clearing activities.
Construction of a conversion facility at any of
the three alternative locations at the
Portsmouth site is not expected to threaten the
local population of any'species. Replanting
disturbed areas with native species would

Impacts are shown for the peak year of construction
(2005).

b Includes impacts that would occur in the cities of
Waverly and Piketon.

C Includes impacts that would occur in Waverly and
Pike County school districts.

d Includes impacts that would occur in the City of
Portsmouth.

Includes impacts that would occur in New Boston,
Portsmouth, Wheelersburg, and Scioto County school
districts.
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comply with Executive Order 13148, Greening. the Government through Leadership in
Environmental Management (U.S. President 2000)..Erosion of exposed soil at construction sites
could reduce the effectiveness of restoration efforts and create sedimentation' downgradient of
the construction site. However, the implementation of standard erosion control measures,
installation of storm water retention ponds, and immediate replanting of disturbed areas with
native species would help minimize impacts to vegetation. Deposition of fugitive dust resulting
from costrction activitiese -coutd adversely affect -vegetation; however, the use of contro
measures to reduce dust production could minimize impacts (see Section 5.2.2.3)..

Constructing a facility at Location A, the preferred alternative, would result in the loss of
about 10 acres (4 ha) of previously disturbed managed grassland and old field vegetation. The
facility would not replace undisturbed natural communities. Managed grassland and old field
communities comprise most of the vegetation on the Portsmouth site,'within the Perimeter Road.
The loss of 10 acres (4 ha) woould, therefore, represent a minor decrease in these habitats on the
Portsmouth site. This area represents about "38% :of the area available at ihe 26-acre (11-ha)'
Location A. The total area of construction-related disturbance, however, would be approximately
65 acres (26 ha) in size. Although construction-related activities would primarily affect managed
grassland and old field vegetation, impacts to the wooded areas :at this location would also occur
during the construction period. Construction of theiconversion facility access road and rail lines
would'restilt'in' impacts to several wooded areas .within Location A. These areas, east :of
Building X-744-S (and "C" Road), north. of -, Building X-744-U,' and northwest of
Building X-744-T, primarily, support sapling and mature black locust. Additional'impacts 'to
wooded areas could'occur unless temporary construction-areas, such as lay-down areas, wvere,
positioned outside Location A in adjacent, previously disturbed areas. 'If facility construction
required the disturbance'of all of Location A, .the entire wooded area at this location: including
the riparian for'est community, would potentially be eliminated: Riparian forest represents only a'
small portion (only about 4%) of the Portsmouth site. The construction of utility lines, access
roads,'and rail lines wvould extend beyond Location A and would result in additional impats' to
vegetation. Construction of 'rail lines westI of. Location A would primarily affect managed'
grassland vegetation. However, impacts to the riparian forest community along the intermittent
stream might occur'near the point of connection of the new rail line with the existing line east of
Perimeter Road.

Construction at Location B would 'affect previously: disturbed managed grassland
vegetation: The type o'f vegetation community affected by construction would'not depend on the
positioning of the facility within this 46-acre (19-ha) location. However, impacts to vegetation in'
the western portion of this location would be small because buildings and paved areas are
already located there. A facility 10 acres (4 ha) in size would occupy approximately 22% of the
area available at this location. However, the total area expected.to be disturbed would likely
require the use of areas outside Location B for construction-related activities.

The vegetation communities affected by construction at Location'C would depend on the'
placement of the facility within the 78-acre (32-ha) area; however, 'construction at Location C
would not'directly affect undisturbed natural communities. A facility 10 acres (4 ha) in size
would occupy only i3% of the area available at this location. Facility construction would
primarily affect previously disturbed managed grassland vegetation. The wooded areas in the
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west-central portion of Location C could be avoided by placing the facility in other areas of the'
location. Impacts to these wooded areas from construction-related activities could be avoided by
positioning of the facility in the northern portion of Location C.

5.2.2.6.2 Wildlife. Wildlife would be disturbed by land clearing, noise, and human
presence. Construction noise, up to 91.5 dB(A) at 15 m (50 iI), would disturb wildlife in the
vicinity of the construction site during daylight construction hours. Wildlife with restricted
mobility, such as burrowing species or juveniles of nesting species, would be destroyed during
land clearing activities. More mobile individuals would relocate' to adjacent available areas with
suitable habitat. Population densities, and thus competition for food and nesting sifes, would
increase in these, areas,, potentially reducing the survivability 'or' reproductive' caiacity' of
displaced individuals. Some wildlife species would be expected to recolonize replanted areas
near the conversion facility following completion of construction. Construction of a conversion
facility at any of the three locations is not expected to' threaten' the local population of iiny
wildlife species because similar habitat would be available near the site.

Constructing a conversion facility at Location A would primarily impact those sepecies
commonly associated with managed grasslands and old field comnmiunities. Large areas of similar
habitat would be available nearby. Construction would also affect the habitat of woodland..
species, such as neotropical, migratory birds. Woodland' habitat would be impacted' by.
construction of the, access roads and . rail lines, and additional woodland habitat 'could be
eliminated unless temporary construction areas were positioned outside Location'A. However,
the wooded areas that would be affected by rail line' and 'access road construction are small and.
previously disturbed and do not represent a mature forest community. Similar habitat would be
available nearby. The construction of the new rail line adjacent to the dparian woodland along
the northern margin of Location A could limit the suitability of this habitat for som'e wildlife
species. If facility construction required the disturbance of all'of Location A, the entire wooded
habitat at this location would potentially be eliminated. The construction of utility'lines, access
roads, and rail lines would extend beyond Location A and would' result in additional impacts to.
wildlife habitat.

Constructing a conversion facility at Location B would affect the habitat of those species
commonly associated with managed grasslands. Similar habitat would be abundant in areas near.
the Portsmouth site., Impacts to wildlife would be minimized in the western po'rtion of
Location B since buildings already exist there.

Facility construction at Location C would also affect the habitat of species associated
with managed grasslands., However, similar habitat would be abundant'in 'other areas of the
Portsmouth site. Impacts to species associated with the open woodland areas in the 'west-central
portion of Location C could be avoided by placing the facility in the northern portion of this
location. .Construction of a facility immediately adjacent to the woodlands could reduce the
habitat's suitability for some wildlife species. However, the wooded' areas'that would be affected
are small and previously disturbed and do not represent mature forest communities.
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5.2.2.6.3 Wetlands.: Wetlands could be affected by filling or draining during
construction. Impacts to wetlands due to alteration of surface water runoff patterns, soil
compaction, or groundwater flow could occur if the conversion facility was located immediately
adjacent to wetland areas. Impacts to wetlands could be minimized, however, by maintaining a
buffer area around them during facility construction. Executive Order 11990, Protection of
Wetlands (U.S. President 1977a), requires federal agencies to minimize the destruction, loss, or
degradation of wetlands and to prese'rve and enhance the natural and beneficial uses of wetlands.
10 CFR Part 1022 sets forth DOE regulations for implementing Executive Order 11990 as well
as Executive Order. 11988, Floodplain Management (U.S. President 1 977b). Unavoidable
impacts to wetlands thai are within ,the jurisdiction of the USACE might require a CWA
Section 404 Permit, 'which would trigger the requirement for a CWA 401 water quality
certification from'Ohio. An approved mitigation -plan might be required prior to the initiation of
construction.

Surface water sources are not expected to be used to meet water requirements during
construction. Changes in groundwater as a result of withdrawing water for construction and the
increase in the'impermeable surface related to facility construction would be small to negligible
(Section 5.2.2.4). Therefore, except for the potential local indirect impacts noted above, impacts
to regional wetlands due to groundwater or surface water levels or flow patterns are not expected
to occur.

Construction of a conversion facility at Location A would result in impacts to the small
wetland located within the drainage channel in the east-central' portion of 'this location
(Figure 5.2-1). Construction of the south access road'connecting to "C" Road would eliminate
much of this wetland. Approximately 950 ft2 (88 m 2 ) of palustrine emergent'wetland would
likely be eliminated by direct placement of fill material. In addition, portions of the' facility fence
line cross this wetland, and a small building would be adjacent to the wetland. Portions of this
wetland that are not filled might b'e indirectlykiffected by-an altered hydrologic regime because
of the proximity of construction, possibly resiilting in a"'decreased frequency o6r duration of
inundation or soil saturation, and' potential ;l oss of-hydrology necessary to sustain wetland
conditions, which would result' in likely changes to the wetland plant and animal communities.
However, the impact may potentially be' avoided by an alterriative routing of th&e entrance road,
or mitigation may be develoje'd;n' cootrdirition ith 'the' appropriate regulatory agencies.

Placement. of temporary construction areas. outside Location A might be necessary to avoid
additional impacts to this wetland. Construction of a conversion facility could also affect the
hydrology of the intermittent stream along the northern margin of Location A. The increase in
impervious surface and discharge of storm water runoff could result in a greater fluctuation in
flows, with a "greater amplitude in high flows 'and extended low flows within the stream.
However, because the facility would not be located adjacent to the stream and only a small
portion of the watershed -would be'involved, impacts would likely be small. Downstream
wetlands could be affected by sedimentation during construction; however, the implementation
of erosion control measures would reduce the likelihood of impacts. Direct impacts to the stream
would occur if a storm water outfall structure was located within the streambed.
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Construction of a facility at Location B would not result in direct impacts to wetlands.
However, the hydrologic characteristics of wetlands in areas next to and south of this location
could be indirectly affected by adjacent construction, possibly resulting in a decreased frequency
or duration of inundation or soil saturation. Indirect impacts could be minimized by maintaining
a buffer near adjacent wetlands. Downstream wetlands could be affected by sedimentation
during construction; however, the implementation of erosion control measures would reduce the
likelihood of sediment impacts. '.:

Construction of a facility at Location C.would not result in direct impacts to wetlands.
However, the hydrologic characteristics of the wetland next to themnorth west boundary of this'-
location could be indirectly affected by~adjacent construction, possibly resulting in a decreased
frequency or duration of inundation or soil saturation. Indirect impacts could be minimized by
maintaining. a buffer near adjacent wetlands. Placement of a conversion facility next to the
drainages along the western margin of Location C could alter the hydrology, including the
X-230K Holding Pond, causing greater fluctuations.in high and low flows..However, because
only a's'mall portion of the watershed would be-involved, impacts would likely he small..
Downstream wetlands could be affected by sedimentation during construction; however, the.
implementation of erosion control measures would reduce the likelihood of impacts.

5.2.2.6.4 Threatened and Endangered Species. Construction of a conversion facility at
Location A is not expected to 'result in direct or indirect impacts to any federal- or state-listed
species. However, impacts to wooded areas at Location A would occur as..a result of the
construction of facility access roads and rail lines, and additional woodland habitat could' be'
eliminated unless temporary construction areas were positioned outside Location A. Trees with
exfoliating bark, such as shagbark hickory or dead trees. with loose bark, can be used by the
Indiana bat (federal- and state-listed as endangered) for roosting during.the summer. However,
the wooded areas at Location A have not been identified as summer. habitat. If -facility
construction required the disturbance of all of Location A, the entire wooded-habitat at this
location would potentially be eliminated. In addition, impacts to the riparian forest community
along the intermittent stream might occur west of Location A, near the point of connection of the
new rail line with the existing line east of Perimeter Road. If live or dead trees with'exfoliating
bark are encountered in construction'areas, they should be saved if possible.. If necessary' the
trees should be cut before April 15 or after September 15. Disturbance due to increased noise,
lighting, and human'presence during the construction of the new rail line adjacent to the riparian
forest habitat along the northern margin of Location A could decrease the quality .of this habitat
for the Indiana bat. However, Indiana bats that might use habitat near the Portsmouth site would
be currently exposed to noise and other effects of. human disturbance. Consequently, these
effects related to construction activities would be expected to be minor. :

Location B does not support habitat for federal-. or. state-listed species; therefore,
construction at this location would not impact listed species. Although impacts to the woodland
habitats at Location C could occur, these wooded areas have not been identified as Indiana bat
summer habitat. In addition, impacts to the wooded areas at Location C could likely be avoided
by facility placement in the northern portion of this location. Because of existing human
disturbance in the vicinity of Locations A, B, and C, the construction of a conversion facility



Impacts 5-56 Portsmouth DUF6 Conversion Final EIS

would not affect the quality of potential Indiana bat habitat'along Little Beaver Creek, the
Northwest Tributary Stream, or the wooded area east of the X-100 facility.

5.2.2.7 Waste Management

Potential waste management impacts at Portsmouth during construction.were evaluated
by determining the types and estimating the volumes of wastes that would be generated. Waste
management impacts would not depend on the location of the conversion'facility within the site
and would therefore be the same for alternative Locations A, B, and C. The estimates are
presented in Table 5.2-8 and are compared with projected site generation volumes.

Construction of the conversion facility would generate both hazardous and nonhazardous
wastes. Hazardous waste would be sent to off-site permitted contractors for disp'oal..
Nonhazardous waste would be disposed of off site at a state-permitted landfill. No radioactive'
waste would be generated during! the construction phase. Overall,- only minimal wraste
management impacts would result from the construction-generated wastes.

5.2.2.8 Resource Requirements

The resources required for facility construction
would not be dependent on. the location of the facility.
Materials related to construction would include concrete,
sand, gravel, steel, and other metals (Table 5.2-9). At
this time, no unusual. construction. material requirements'
have been identified. The construction resources, except
for those that could be recovered and recycled with
current technology, would be irretrievably lost. None of
the identified construction resources are in short supply,
and all should be readily available in the local region.

Small to moderate amounts of specialty materials'
(i.e., Monel and Inconel) would be required for
construction of the conversion facility in quantities that:
would not seriously reduce the national or world supply.
This material would be used throughout the facilities and
is used in the generation of [IF in the conversion
process. The autoclaves and conversion units (process
reactors) are long-lead-time procurements with few
qualified bidders. Many suppliers are available for the
remainder of the equipment.

TABLE 5.2.8 WVastes Generated
from Construction Activities ror
the Conversion' Facility at the
Portsmouth Site2

Waste Category Volume'

Hazardous waste 15 m3

Nonhazardous waste
Solids 700 m3

Wastewater 3.8 x 106 L
Sanitary wastewater 1.1 x 107 L

a Total waste generated during a
construction period of 2 years.
Because data were not available
for the UDS conversion facility,
data developed for the DUF6 -
PEIS (Dubrin et al. 1997) were
used.
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TABLE 5.2-9 Materials/Resources Consumed during Construction
of the Conversion Facility at the Portsmouth Site

Total ; . Peak
Materials/Resources Consumpntion Unit Demand Unit

Utilities
Water
Electricity

Solids
Concrete
Steel
Inconel/Monel

Liquids
Fuel

Gases
Industrial gases
(propane)

4 x 106  gal
1,500 MWh

9,139 yd3

511 ions'
33' tons

73,000 . gal

15,000 gal

1,500 gal/h
.7.2 - MWh/d

NA"
- NA

NA

NA
NA

I'NA "'

'I

I.
250. . .25 .. gal/d

, 550

I . . I

A -
I galld

a NA = not applicable.

5.2.2.9 Lan'd Use
. I , , ! I �.. I , �:

. 1 7 � � . ": � : , ; � . -, � : , -

The pefered loatio'forthe'oacilty eThe preferred location for the (LcationA) covers 26 acres (10 ha) and presently;.
features three structures on a site' with more than .150 additional structures. Constructing.a

coversion facilityat would in-olve'very slight modifications of existing land use.,
The resulting facility would be consistent'with the heavy industrialized land use currently found.,..
at the Portsmouth site, a consequence of; producing enriched uranium and its DUF6
by-product. As a consequence, no land use impacts are anticipated as a result of constructing a.. .
conversion facility at Location A. . . .. . . .

'Use of 'either Location B "or C considered for th'e conversion facility.would have similar
impacts Location B is larger than the preferred location and covers about 50 acres (20 ha); it -

currently has two structures within its bouhday. Location C also is larger than the preferred
location, covering 78 acres (31 ha) and consisting of a grassy field. Land use impacts from
construction on Location, B would be very. like those. on Location A, with. only slight
modifications of existing' land use. Land use.impacts from construction on Location C would
entail greater'shifts in land use'on the specific tract proposed, but within a site that already is,.
heavily industrialized. Ir'either case, the resulting facility would be consistent'with current land
use, and, as a result, negligible (for Location C)'or no land use impacts are anticipated.
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5.2.2.10 Cultural Resources

Construction could potentially impact cultural resources. Currently, the amount of data
on cultural resources within the project area at Portsmouth (Locations A, B, and C) is not
sufficient to determine whether or not the proposed construction would adversely affect
significant resources. Consequently, 'the possibility of adverse effects on cultural resources
cannot be excluded.

Archaeological and architectural surveys were undertaken for Portsmouth in 1996. The
findings from these surveys have not been finalized and have not received concurrence from the
Ohio SHIPO. Past ground disturbance resulting from grading and construction make it unlikely
that intact archaeological remains are present at the proposed alternative locations. Preliminary
results from the 1996 archaeological survey suggest that these locations are too disturbed to
warrant subsurface testing (Anderson 2002). However, unless these findings receive S1IPO
concurrence, a separate archaeological assessment of the proposed area for the construction
would be required to ensure that cultural material is not present and that Section 106 obligations
under the NHPA are met. If archaeological resources were encountered and determined to be
significant, a mitigation plan would have to be developed and executed in consultation with the
Ohio SHPO prior to construction. In general, mitigation of an adverse effect of facility
construction on cultural resources could entail site avoidance, monitoring during construction, or
excavation/data recovery.

Two of the alternative locations (A and B) include existing structures dating to the
Cold War era. It is possible that these structures would be demolished or modified during
construction of a new facility. The historical significance of these structures, if any, has yet to be
determined. Location A includes three warehouses formerly used to store lithium hydroxide.
Location B includes two structures (X-3346 and X-1 107F) associated ' ith 'the Gaseous
Centrifuge Enrichment Plant complex. The historical significance of these structures and any
other standing structures that would' be affected by the proposed action should be evaluated prior
to any modification or 'demolition with respect to their' contribution to the significance of the
Portsmouth GDP operations during'the Cold War. Following the. Section 106 consultation
process, if these structures were determined to be historically significant, either individually or as
contributing members of a historic district, appropriate mitigation activities (e.g., avoidance, data
recovery, monitoring) would have to be determined in consultation with the Ohio SHPO and
implemented before the facility could be constructed. Location C'does not contain standing'
structures.

No Native American traditional cultural properties have been identified at Portsmouth'to
date. Government-to-government consultations with Native American groups ha've been initiated
(Appendix G). If the proposed action would result in an adverse effect on ahy such property
identified, appropriate mitigation as determined through continued consultation would have to be
undertaken before construction could begin.
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5.2.2.11 Environmental Justice -

The evaluation of environmental justice impacts associated with construction is based on
the identification of high and adverse impacts in other impact areas considered'in this EIS,:
followied by a determination if those impacts would affect minority and low-income populations
disproportionately. Analyses of impacts from conversion facility construction under the action
alternatives do not indicate the presence of high and adverse impacts for any of the other impact
areas considered in this EIS (see Sections 5.2.2.1 through 5.2.2.10). Despite the presence of
disproportionately high percentages of both minority and low-income populations within 50 mi
(80 km) of the site, no environmental justice impacts from constructing the conversion facility
are anticipated for Locations A, B, or C. Similarly, no evidence indicates that minority or low-
income populations would experience high and adverse impacts from the proposed construction
in the absence of such impacts in the population as a whole.

5.23 Portsmouth Site -Operational Impacts _

This section discusses the potential-environmental impacts during operation 'of a
conversion facility at the three alternative locations within the Portsmouth site.-'During' normal
operations, the facility would emit only small amounts of contaminants through air emissions; no ;
contaminated liquid effluents would be, produced during the dry conversion process. The'
operational period would be 18 years, including conversion of the DUF6 cylinders from ETTP. If
the ETITP cylinders were not converted at Portsmouth, the operational period would be 14 years.

5.2.3.1 Human Health and Safety-Normal Facility Operations

5.2.3.1.1 Radiological Impacts. Radiological .impacts to involved workers during
normal operation of the conversion facility would result primarily from external radiation from
the handling of depleted uranium materials. Impacts to noninvolved workers and members of the
public would result primarily, from trace amounts of uranium compounds released to the
environment. Background information on radiation exposure is provided in Chapter 4; details on
the methodologies are provided in Appendix F.. Impacts to involved workers, noninvolved
workers, and the general public would be similar for the three alternative locations.

Radiation exposures of the involved workers in the conversion facility were estimated on
the basis of the measurement data on worker,exposures.in the Framatome ANP, Inc., facility in
Richland, Washington. The Framatome facility uses a dry conversion process :to convert UF6
into uranium oxide and Ihas been in operation since 1997. lUDS would implement a similar
conversion technology in the Portsmouth facility, and the key components would be similar to
those of the Framatome ANP facility. Therefore, conditions for potential worker exposures at
Portsmouth are expected to be similar to those at Framatome.-.However, the processing rate of
uranium at Portsmouth (38 t [42 tons] of DUF6 per day) would be greater than that at Framatome
(9 t [10 tons] of UF6 perday). To process more uranium materials, three conversion lineskvould
be installed, and more workers or longer work hours from each worker would be required. On
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the other hand, the specific activity of the uranium materials handled at Framatome (about
3.5 x 106 pCi/g [Edgar 1994]) is greater than that of depleted uranium (about 4.0 x 105 pCi/g).
Consequently, the total radiological activities contained in each key component at Portsmouth
would be less than those at Framatome, resulting in a smaller radiation dose rate from each
component. at Portsmouth. Because the actual worker activities and the activity duration and
frequencies are not available for the conversion facility at this time, using worker exposure data
from the. Framatome. facility is expected to provide a reasonable estimate of the potential
radiation exposures of, the involved wvorkers at the Portsmouth facility. According to UDS
(2003a,b), the conversion, process would be very automated; therefore, the requirement of
working at close distances to radiation sources would be limited. Potential radiation exposures of
workers would be monitored by a dosimetry program and would be kept below the regulatory
limit. The implementation of ALARA practices would further reduce the potential of exposures.

Potential radiation exposures of the involved cylinder yard workers would result mainly
from the following activities: (I) receiving and inspecting ETTP cylinders upon arrival and
putting them into storage; (2) regularly maintaining cylinders at the storage yards, including the
current inventory of both DUF6 and non-DUF6 cylinders and the ETTP cylinders; and
(3) preparing and transferring cylinde'rs to the conversion facility. The first activity could last up
to 6 years (from 2004. up to December 2009, when all cylinders are required to have beeni
removed from ETTP); however, for the purpose of analysis and to provide bounding'estimates' of
annual impacts, it is. assumed to last for only 2 years. The'other two activities would last for'
about 18 years - the operation, period of the conversion facility. Under the action alternatives,
cylinder maintenance activities during the conversion period would most likely stay the same as
those currently implemented, except that the number of depleted uranium cylinders maintained
would decrease steadily from the starting level. Therefore, potential radiation exposures caused
by maintenance activities were estimated by scaling the current cylinder'yard exposure data.

Potential exposures resulting from transferring cylinders to the conversion facility were
estimated by using. the following assumptions: (I) retrieving each cylinder to transportation
equipment would involve two workers each spending half an hourat a distance of 3 ft (I m) from
the cylinder, (2) inspecting a cylinder would require two workers each spending half an hour at a
distance of 1 ft. (0.30 m) from the cylinder, and (3) each transfer from' the cylinder yard to the
conversion facility would require two workers for about. half an hour at adistance of 6; ft (2 mi)
from the cylinders. Similar assumptions were used for estimating potential radiation exposures
from receiving and placing the ETTP cylinders in storage. After inspection, the cylinder would
be transported to the designated cylinder yard for storage. In the cylinder yard, each cylinder
would be placed into storage position by two workers. This would take about half an h6ur at an
exposure distance of 3 fIt (I in). All the above assumptions were developed for the purpose of
modeling potential radiation exposures; in actuality, inspection, preparation, and transferring
activities would probably take less time and involve fewer workers. As- a result, radiation doses'
estimated on the basis of these assumptions are conservative.

Noninvolved workers would be those who would work in the conversion facility but
would not perform hands-on activities and those who would work elsewhere on the Portsmouth
site. Depending on the location of the conversion facility, the location of the ME1 would be
different, and the associated radiation exposure might also vary. However,' according to the
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previous analyses in the DUF6 PEIS and the small uranium emission rate provided by UDS
(2003b) for the conversion facility, potential radiation exposures of the noninvolved workers
would be very small. An estimate of the bounding exposure, on the basis of the estimated
maximum downwind air concentrations, is provided for the MEI in this section. According to the
estimated bounding exposure, which is less than 6 x 10-6 mrem/yr, it is anticipated that the
potential collective exposure of the noninvolved workers would also be very small and would be
less than the product of the bounding MEI dose and the number of the noninvolved workers.

The location of the conversion facility within the Portsmouth site would have very' little
impact on collective exposures of the off-site public because of the much larger area (a circle
with a radius of 50 mi [80 km]) considered for the collective exposures than the area of the
Portsmouth site. The estimate of the collective exposure was obtained by using the emission rate
(< 0.25 g/yr for uranium) provided in'UDS (2003b) and the population distribution information
obtained from the 2000 census. The actual location of the off-site public'MEI would depend on
the selected location of the conversion facility:and the site boundary. The potential exposure
would be bounded by the exposure associated with the maximum air concentrations, which are
the same as those used for estimating the bounding exposure of the noninVolved worker MEL.
The bounding'exposure of the off-site public MEl would be greater than that of the noninvolved
worker MEI because of the longer exposure duration (8,760 h/yr versus 2,000 h/yr) assumed for
the off-site public than for the noninvolved workers, and because of consideration of the food
ingestion pathway for the off-site public (see Appendix F for more detailed information).

As discussed in Chapter I and Appendix B, some portion of the DUF6 inventory contains
TRU and Tc contamination. The TRU materials and most of the Tc material are expected to
remain in the emptied cylinders after the withdrawal of DUF6. A small quantity of Tc might
become vaporized and end up in the conversion process equipment, having been converted to
technetium oxide.' However, airborne emission of Tc is not anticipated b'ecause the oxide
particles would be captured -in the UiO8 product. The contribution to the potential external
radiation exposures from these contaminants under normal operations were evaluated on the
basis of bounding concentrations presented in Appendix B. The dose from these contaminants
was estimated, and compared with the dose from the depleted uranium and uranium decay
products in the DUF6. It is estimated that under-normal operational conditions, the TRU and Tc
contaminants would result in a very small contribution to the radiation doses -approximately

0.2% of the dose from the depleted uranium and its decay products.

Estimated potential annual radiation exposures and corresponding LCFs of the various
receptors as a result of normal operations of the conversion facility are presented in Table 5.2-10
(impacts would be the same for all three alternative locations). The average individual dose for
involved workers in the conversion facility is estimated to be about '75 mrem/yr (UDS 2003b).
Collective exposures of the involved workers would'depe'nd on the number of workers required-
in the conversion facility." A total of about 135. involved' workers would be required
(UDS 2003b). The total collective exposure of the'involved woirkers in'the conversion facility
would then be about 10.1 person-rem/yr. The estimated average cancer risk for individual
workers would be about 3 x 10-5/yr (I chance in 33,000 of developing I LCF per year).



TABLE 5.2-10 Estimated Radiological Doses and Cancer Risks under Normal Conversion Facility Operations
at the Portsmouth Sitea

Receptors

Involved Workersb Noninvolved Workersc General Public

Collective Collective Collective
Dose/Risk MEI Dose/Risk' Dose/Risk MEI Dose/Riskc DoselRiskf

Average Dose/Risk (person-remlyr) / (mrcm/yr) /: (person-rem/yr) / (mremlyr) / (person-rem/yr) /
Location (mrem/yr)/(risk/yr) (fatalities/yr) (risk/yr) (fatalities/yr) (risk/yr) (fatalities/yr)

Radiation doses -
Conversion facility 75 10.1 <s.sX 106 <9.9x106 <2.1 x105- 6.2x 1O0
Cylinder yardst 510 - 600 2.6 - 3.0 _h -

(I180) (9.4) .

Cancer risks
Conversion facility 3 x 105 - 4 x lO13 < 3 x 10-' 2  < 5 x 10-9 < I x 10o" 3 x lo0-
Cylinder yardsR 2 X 104 . -I X 103 - - _

(5 x 104). (4 x 10-3)

a Impacts are reported as best estimates or bounding values. They are the same regardless of the location of the conversion facility.

b Involved workers are those workers directly involved with handling radioactive materials. For the conversion facility. 135 involved workers
were assumed. Calculation results are presented as average individual dose and collective dose for the worker population.

C Noninvolved workers include individuals who work at the conversion facility but are not directly involved in handling materials, and
individuals who work at the Portsmouth site but not within the conversion facility.-The population size of noninvolved workers is about 1,800.

d The noninvolved worker MEI doses are the bounding estimates corresponding to the estimated maximum downwind air concentrations. The
exposures would result from inhalation, external radiation, and incidental soil ingestion.

The general public MEI doses are the bounding estimates corresponding to the estimated maximum downwind air concentrations. The
exposure would result from inhalation; external radiation; and ingestion of plant foods, meat, milk, and soil.

r Collective exposures were estimated for the population (about 670,000 persons) within a 50-mi (80 km) radius around the Portsmouth site.
The exposure pathways considered were inhalation: external radiation; and ingestion of plant foods, meat, milk, and soil.

$ Radiation exposures estimated for cylinder yard workers were obtained by considering maintenance, preparation, and transferring activities,
with the assumption of a total of 5 workers every year. These exposures are expected to last for the entire conversion operation period. Results
listed in parentheses include radiation exposures resulting from unloading, inspecting, and placing the ETTP cylinders into storage position, in
addition to maintaining, preparing, and transferring cylinders. A total of 8 workers is assumed every year. These higher levels of exposures are
assumed to last only for the first 2 years.

h A dash indicates that potential air emissions from cylinder maintenance or preparation activities are expected to be negligible. Thereforc, no
impacts were estimated for the noninvolved workers and the off-site general public.
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The average individual dose for workers working at the cylinder yards would vary over
the conversion period. For the first 2 years(based on the assumption" discussed above), because of
receiving, inspecting, and putting the ETTP cylinders into storage position, potential radiation
exposures are expected to be greater than those in the'following' yeairs. 'It is' estimated that
handling the arriving cylinders would result in a collective exposure of about 12.3 person-rem.
The total person-hours estimated to be required for ihe handling activities is about 13,000. For'; |
the purpose of calculating an average individual exposure, a total of eight w6rkers 'is assumed.
The average individual exposure for the first 2' years is thus estimated to be about 1,180 mrem/yr.
Beyond the first:2 years, it is judged that fiveworkers would be sufficient to handle'the planned
activities. The average individual exposure'for the'remaining years 'is estimated'to'range from'
about 510 to 600 mrem/yr (the collective dose ranges from 2.5 to 3.0 person-rem/yr):'The larger
exposure corresponds to the third year of conversion operations, and the' smaller exposure
corresponds to the last year of operations. The estimated average doses for cylinder yard workers
are well below the dose limit of 5,000 mrem/yr set for radiation workers' (10 CFR Part 835). The
corresponding 'latentcancer risk for-an average worker would be about 5 x '104 per year
(I chance in 2,000 of developing I LCF per year) or less.' UDS has proposed'28 w'orkers for'
cylinder management activities (UDS 2003b); therefore, the 'actual average dose to individual'
workers is likely to be less than the above estimated values.

Because of the small airborne release rates of depleted 'uraniuni during nornmal operations,
potential radiation exposures of the noninvolved workers would be very small regardless of
where the conversion facility was located Within the Portsmouth'site. The radiation dose'incurred
by the MEI was modeled to be less than 6.0 x '10-6 mremlyr.' This small radiati6n dose ivould
correspond to potential excess latent cancer risks iof less than' 3 x 1042 per'year (I chance in'
330 billion of developing .1 LCF per year). For comparison, the dose' limit set forbairborne
releases from operations of DOE facilities is 10 mrem/yr (40 CFR 61). ' ,

Radiation exposures of the off-site-public'also would be very small 'rIgadless of the'
location of the conversion facility." The MEI dose was modeled to be less than 3.0x 10-5
mremlyr. This dose is much less than' the radiation dose limits of 100 mrem/yr (DOE 1990) from
all pathways and 10 mrem/yr (40 CFR Part 61) from airborne pathways set to protect the general
public from operations of DOE facilities. The corresponding latent cancer risk would be" less than
I x I0-4 per year (I chance in 100 billion of developing I. LCF per year). Because of no
waterborne discharge of uranium (UDS 2003b), radiation exposure to the 'off-site public from
using surface water near the facility would be negligible. '- ' ''' '- ' "

.5.2.3.1.2 Chemical Impacts. Potential chemical impacts to'human health fromi normal
operations at the conversion facility would result primarily from'exposure to'trace amounts of the
insoluble uranium compound U3 08 and to HF. released from the' process exhaust stack. Risks'
from normaloperations were 'quantified on the basis'of 'calculated 'h'azard'indices. General
information concerning the chemical impact analysis methodology is provided in Chapter 4.

The hazard .indices were calculated on the basis of air' dis'persion' im"odeling, which
identified the locations of maximum ground-level concentrations of uranium co'mpoun'ds'and HF
emitted from the conversion facility. Since the maximum concentration locations were used for
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modeling both noninvolved worker and general public exposures, the impacts would be the same
for the three alternative locations assessed.

Conversion to U30g would result in very low levels of exposure to hazardous chemicals.
No adverse health effects to noninvolved workers or 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 hazard indices of 3.8 x 10-7 and
4.1 x 10-5 for the noninvolved worker and general public MEl, respectively. The hazard indices |
for the conversion process would be at least three orders of magnitude 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.

Impacts to 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.

5.2.3.2 Human Health and Safety -Facility Accidents

A range of accidents covering the spectrum from highi-frequency/low-consequence events
to low-frequency/high-consequence accidents was considered for DUF6 conversion operations.
The accident scenarios considered such events as releases due to. cylinder damage, fires, plane
crashes, equipment leaks and ruptures, hydrogenexplosions, earthquakes, and tornadoes. The
accident scenarios considered in the assessment were those identified in the DUF6 PEIS
(DOE 1999a), modified to take into account the specific conversion technology and facility
design proposed by UDS (UDS 2003b; Folga .2003). A list of bounding radiological and
chemical accidents.- that is, those accidents expected to result in the highest consequences in
each frequency category should the accident occur - for the UDS conversion facility is provided'
in UDS (2003b). The bounding accident scenarios and their estimated consequences are
discussed below for both radiological and chemical impacts.

5.2.3.2.1 Radiological Impacts. Potential radiation doses from accidents were estimated
for noninvolved workers at the Portsmouth site and members of the public within a 50-mi
(80-km) radius of the site for both MENs and the collective populations. Impacts to involved
workers under accident conditions would likely be dominated by physical forces from the
accident itself; thus, quantitative dose/effect estimates would not be meaningful. For these
reasons, the impacts. to involved workers during accidents are not quantified in this EIS.
However, it is recognized that injuries and fatalities among involved workers would be possible
if an accident did occur.

Table 5.2-11 lists the bounding accidents in, each frequency category (i.e., the accidents
that were found to have the highest consequences) for radiological impacts. The estimated'
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TABLE 5.2-11 Bounding Radiological Accidents Considered for Conversion Operations at the
Portsmouth Sitc2

; Chemical Amount Duration Release
Accident ScenaTio Accident Description. Form (lb) (min) Levelb

LikelyAccidents (frequency:) or more times in 100 years)

Corroded cylinder spill,
dry conditions

A -ft (0.30 m) hole results during
handling, with solid UF 6 forming a 4-ft2

(0.37-m2) area on the dry ground. .

UF6 24 - 60 Ground

U308 drum spill A single U308 drum is damaged by a U3 08  2.4 30 Ground
forklift and spills its contents onto the

-ground outside the storage facility.

Extremely Unlikely Accidents (frequency: I time in 10,000 years to I time in I million years)

Earthquake

Rupture of cylinders -
fire

Tornado

The U3 08 storage building is damaged
during a design-basis earthquake, and
10% of the stored containers are :
breached.

Several cylinders hydraulically rupture
during a fire.

U308 135 30 Stack

Ground

Ground

UF 6  0 0-12
II,500 12
8,930 12-30
3,580 30-121

U308 1,200 0.5A windblown missile from a
design-basis tornado pierces a single
U1O8 container in the storage building.

a Potential accidents in the unlikely and incredible frequency categories would not result in radiological
releases, but they are considered in the chemical assessment. The accident assessment considered a spectrum
of accidents in four categories: likely, unlikely, extremely unlikely, and incredible.

b Ground-level releases were assumed to occur outdoors on concrete pads in the cylinder storage yards. To
prevent contaminant migration, cleanup of residuals was assumed to begin immediately after the release was
stopped.

radiation doses to members of the public and noninvolved workers (both MEls and collective
populations) for these accidents are presented'in Table 5.2-i2. The corresponding risks of LCFs
associated with the estimated doses for these accidents are given in Table 5.2-13. The doses and
risks are presented as ranges (minimum and maiimumr) because two different atmospheric
conditions were considered for each accident. The estimated doses and LCFs were calculated on
the basis of the assumption that the accidents would occur, without taking into account the
probability of the accident's occurring. The probability of occurrence for each accident is
indicated by the frequency category to which it is 'assigned. For example, accidents in the
extremely unlikely category have an estimated probability of occurrence of between I in 10,000
and 1 in I million per year.

I
I,



TABLE 5.2-12 Estimated Radiological Doses per Accident Occurrence during Conversion at the Portsmouth Sitea

Maximum Dose Minimum Dose

Noninvolved Workers General Public Noninvolved Workers General Public

Frequency MEI Population" MEI Population MEI Populationd ME1 Population
Conversion ProductlAccidentb Category; (rem) (person-rem) (rem) (person-rem) (rem) (person-rem) (rem) (person-rem)

Corroded cylinder spill, dry conditions L 7.8 x 10-2 1.1/1.4/1,1 7.8 x 10.2 1.2 x l 01 3.3 x l0-3 (4.415.6/4.6) x 10-2 3.3 x 10 3 1.9 x 10.2
FailureofU30Q containerwhileintransit L S.3x lO1 7.319.6/7.4 5.3x 10 5.lx lo-' 2.3xI02 (3.0/3.8/3.1)xlO1 2.3x l02. 1.2x I0-
Earthquake . EU 30 (4.0/5.3/4.3)x 102 30 30. 1.2 (1.7/2.1/1.8)x 10-1 1.1 6.5
Rupture ofcylinders - fire EU 2.0 x 10-2 3.9/3.3/5.1 2.0 x 102 23 3.7 x 103 (2.4/2.5/6.1) x 10 3.7 x 10 3 7.3 x 10-
Tornado . EU 7.5 - 100/130/110 7.5 17 7.5 100/130/110 7.5 17

Maximum and minimum doses reflect differences in meteorological conditions at the time of the accident. In general, maximum doses would occur under meteorological
conditions of F stability with a I -mrs (2-mph) wind speed, whereas minimum doses would occur under D stability with a 4-m/s (9-mph) wind speed.

b The bounding accident chosen to represent each frequency category is the one that would result in the highest dose to the general public ME!. Health impacts in that row
represent that accident only and not the range of impacts among accidents in that category. Absence of an accident in a certain frequency category indicates that the
accident would not result in a release of radioactive material,

c Accident frequencies: L = likely, estimated to occur one or more times in 100 years of facility operations (> 10 2/yr); EU = extremely unlikely, estimated to occur between
once in 10,000 years and once in I million years of facility operations (I 04 to 10 6/yr).

d For the noninvolved worker population dose, three estimates are provided, corresponding to Locations A, B, and C within the Portsmouth site.

Meteorological conditions analyzed for the tornado were D stability with a 20-m/s (45-mph) wind speed.
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TABLE 5.2-13 Estimated Radiological Health Risks per Accident Occurrence during Conversion at the Portsmouth Sitea

Maximum Riskd (LCFs) Minimum Riskd (LCFs)

Noninvolved Worker' - General Public Noninvolved Workers General Public
Frequency

Conversion Product/Adcidentb Categoryc MEI Populationd MEI Population MEI Populationd - MEI Population

Corroded cylinder spill, dry conditions . L 3 x l0 5 (0.411/0.2) x 1O3 3 x l0-5 3 x l0-5 I x-i0-6  (2/3/2) x l 05 I x 10-6 9 x 10.6
U3O1drumspill' L 2xl04  

. (3/7/2)xl0-1 3x104 ' 3x10 9x106  (l1In2)xlIO Ix 105 6x105

Earthquake EU 2 x-10- 2  (2/22) x l0 l 2 x 102. 2 x 10.2 4 x 10A (8/10/9) 5 x 10 4. 3 x 16 3
- x 103

Rupture of cylinders- fire . EU 8 x 10-3 (4'33)x 1 - 8 x 10.6 -1 x 10.2 I x 10.6 (111/3) x 104 I x 106 ' 5 x 104
Tornadoe . EU .3 x 1043 (51615) x 10-2 4"x lo- 8 x 10 .3 x 10-3 (5/65) x 10 . 4 x 10-3 8x l03

a Maximum ind minimum risks reflect differences in meteorological conditions ai the time of the accident. In general, maximum risks would occur under meteorological
conditions of F stability with a I-m/s (2.mph) wind speed- minimum risks would occur under D stability with a 4-m/s (9-mph) wind speed. Values shown are the consequences
if the accident-did occur. The risk of an accident is the consequence(LCFs) times'the estimated frequency times 18 years of operations. '

h The bounding accident chosen' to represent each frequency category is the one that would result in the highest risks to the general public MEL. Health iinpacfs in that row -
represent that accident only and not the range of impacts among accidents in that category. Absence of an accident in a certain frequency category indicates that the accident
would not result in a release of radioactive material. - - * . . -

c Accident frequencies: L- likely, estimated to occur one ormore times in 100 years offacilityooperations(> 102/yr).EU=extremelyunlikeiy, estimated to occurbetween
once in 10,000 years and once in I million years of facility'operations (104 - 106/yr).

d For the uioninvolved worker population dose, thiree estimates are provided, corresponding to Locations A. B, and C within the Portsmouth site.
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' Meteorological conditions analyzed for the tornado were D stability with a 20-m/s (45-mph) wind speed.
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The accident assessment took into account the three alternative locations within the
Portsmouth site. Because of the close proximity of the alternative locations to the site boundary
and the uncertainty associated with both the wind direction at the time of the accident and the
exact location of the release point, it was conservatively assumed that both the noninvolved
worker ME1 and the general public ME1 would be located 328 ft (100 m) from accidents with a
ground-level release. For accidents with the potential for plume rise due to a fire or for releases.,
from a stack, both the worker and public MEls were assumed to be located at the point of
maximum ground-level concentrations of the released contaminants. As discussed in Chapter 4,
the noninvolved worker ME] was assumed to be exposed to the passing plume for 2 hours after
the accident, after which time he or she would be evacuated; the public ME1 was assumed to
remain indefinitely in the path of the passing plume and consume contaminated food grown
on site.

The estimated doses and risks to the noninvolved worker and public MEls are presented
in Tables 5.2-12 and 5.2-13. The estimated impacts to the noninvolved worker ME1 and public
ME1 are similar because 99% of the dose is due to the inhalation pathway within the first 2 hours
after the accident.

For the off-site public, the location of the conversion facility within the Portsmouth site
would have very little impact on collective exposures because the area considered (a circle with a.
radius of 80 km [50 miu) would be so much larger than the area of the Portsmouth site. The
population dose estimates are based on population distributions from the 2000 census. The
collective dose to noninvolved workers, however, would depend on the location of the
conversion facility with respect to other buildings within the site. Therefore, for the noninvolved
worker population, three estimates are provided'in Tables 5.2-12 and 5.2-13, corresponding to
Locations A, B, and C within the site.

The postulated accident estimated to have the largest consequence is the extremely
unlikely accident caused by an earthquake involving the conversion facility. In this scenario, it is
assumed that the U308 storage building would be damaged during the earthquake and that 10%
of the stored containers would be breached. Under conservative meteorological conditions
(F stability class with a I-m/s [2-mph] wind speed) expected to result in the highest possible
exposures, it is estimated that the dose to the MEI member of the public and noninvolved worker
from this accident would be approximately 30 rem, if it is assumed that the product storage
building contained 6 month's worth of production. The RFP for conversion services required the
bidders to provide enough capacity to be able to store up to 6 month's worth of inventory on site.
The estimated MEl doses are well below levels expected to cause immediate fatalities from
radiation exposure (approximately 450 rem) and would result in a lifetime increase in the
probability of developing an LCF of about 0.02 (about 1 chance in 50) in the public MEI and
about 0.02 (about I chance in 50) in the worker MEL.

It is estimated that the collective doses from the U308 storage building earthquake
accident would be 400 to 530 person-rem to the worker population and 30 person-rem to the
off-site general population. These collective doses would result in less than I additional LCF in
the worker population (0.2 LCF) and in the general population (0.02 LCF).
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The accident scenario. with the second-highest impacts' was the extremely unlikely
scenario caused by a tornado strike. In this scenario, it is assumed that a windblown missile from
a tornado would pierce a single U3 08 container in storage. In this hypothetical accident, if bulk
bags were used to transport and dispose of the U30 8 product, approximately 1,200 lb (550 kg) of
U3 08 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. The'collective
doses would be up to 130 person-rem to the worker population and up to 17 person-rem to the
general, population. If the emptied cylinders 'ratherlthan'the bulk bags were used as U3 08
containers, the resulting doses would be approximately half of the above results.

To account for the possible TRU and Tc contamination in some of the cylinders; a ratio'
of the dose from the TRU and Tc radionuclides'at bounding maximum concentrations'to the dose"
from the depleted uranium was calculated (see Appendix'B for details). For accidents involving'
full DUF6 cylinders, the relative dose 'contribution from TRU and Tc was found to be less than
0.02%, of the dose from the depleted uranium.' This.approach is conservative because only a:'''
fraction of the cylinders in the inventory are contaminated with TRU and because it is expected
that the concentration in any one cylinder would be less than the bounding concentrations
assumed in the analysis. , : . ; '

The following conclusions may be drawn from the radiological health impact results:

* No cancer fatalities are predicted for any of the accidents.. , '

* The maximum radiological dose to the noninvolved worker and general public
MEls (assuming that an accident occurred) would be about 30 rem. 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). Therefore,'
more detailed analysis during facility design and siting may be necessary.

* The overall radiological risk to noninvolved worker and general public MEI
receptors. (estimated by multiplying the risk per occurrence [Table 5.2-13] by
the annual probability of occurrence by the number of years of operations)'
would be less than I for all of the conversion facility locations.

* The differences in noninvolved ~vorker population impacts'among the three'
locations would be relatively small. '

5.2.3.2.2 Chemical Impacts. This section presents the results for chemical health
impacts for the. highest-consequence accident in.each 'frequency 'category for: conversion
operations at the',Portsmouth site. The estimated numbers of adverse and irreversible adverse
effects among noninvolved workers and the general public were calculated 'separately for'each of
the three alternative locations within the site by using 2000 census data 'for the' 'off-site
population. The methodology and assumptions used in the calculations are summarized in
Appendix F, Section F.2.
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The bounding conversion facility chemical accidents are listed' in Table 5.2-14 and cover
events that could occur during conversion. Note that an anhydrous NH 3 tank rupture is one of the
bounding chemical accidents and the accident expected- to cause the greatest impacts. N1-3 is'
used to produce hydrogen required for the conversion process. Although the use of NH3 for
hydrogen production is part of the UDS facility design, the use of natural gas for hydrogen
production, which would eliminate the need for NH3, is also possible.

The consequences from accidental chemical: releases derived- from' the 'accident '

consequence modeling for conversion are presented in Tables 5.2-15'and 5.2-16. The results are'
presented as the number of people with the potential for (1) adverse effects and (2) irreversible
adverse effects. Within each frequency category, the tables present the results for the accident
that would affect the largest number of people (total of workers and off-site population). The'
numbers of noninvolved workers and members of the off-site public represent the impacts. if the
associated accident occurred. The accident scenarios given' in Tables 5.2-15 and 5.2-16 are: not
identical because. an accident with the largest impacts for adverse effects' might not lead to the
largest impacts for irreversible adverse effects.

The impacts may be summarized as follows:

* The largest, impacts would be caused by the following accident scenarios: an
HF storage tank rupture; a corroded cylinder spill under wet conditions
(i.e., rain and formation of a water pool); an NH3 tank rupture; and the rupture
of several 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.

* If the accidents identified in Tables 5.2-15 and-5.2-16 did occur, the number
of persons in the, off-site population with the potential, for adverse' effects
would range from 0 to around 2,300 (maximum corresponding to an HF tank
rupture), and the number of off-site persons with the potential for irreversible
adverse effects would range from 0 to around 210 (maximum corresponding
to an NH3 pressurized tank rupture).

* The maximum number of adverse effects among noninvolved workers would
occur for Location B for most accident scenarios. For the general public,
maximum impacts may occur at Locations A or C, depending on the specific
scenario; however, the differences are relatively small among the three
locations.

* The greatest number of irreversible adverse effects among the noninvolved
.workers would occur at Location C for most scenarios and at Location B for
the NH3 tank rupture. Among members of the public, impacts are very similar
for all three locations.
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TABLE 5.2-14 Bounding Chemical Accidents during Conversion Operations
at the Portsmouth Site

-Chemical Release Release Release
Frequency Categoryl Form of Amount Duration Level/
Accident Scenario Accident Description Release (lb) (min) Medium

Likely Accidents (frequency: I or more times in 100 years)

Corroded cylinder spill, dry A I-fl (0.30-m) hole results during UF6  24 60 Ground/
conditions handling, with solid UF6 forming a air

4-fl 2 (0.37-m2 ) area on the dry ground.

Unlikely Accidents (frequency: I in 100years to I in 10,000years)

Corroded cylinder spill, wet A I-fl (0.30-m) hole results during IIF 96 60 Ground/
conditions - rain handling, with solid UF6 forming a air

4-fl2 (0.37-m2) area on the wet ground

Aqueous 1IF pipe rupture An earthquake ruptures an 1IF 910' 10 Ground/
aboveground pipeline transporting air
aqueous HF, releasing it to the ground.

Anhydrous NI13 line leak An Nl13 fill line is momentarily N1 3  255 I Ground/
disconnected, and Nl13 is released at air
grade.

Extremely Unlikely Accidents (frequency.-) in 10,000years to) in I millionyears)

Corroded cylinder spill, wet A I-fl (0.30-m) hole results during: IF 147 60 Ground/
conditions - water pool handling, with solid UF6 forming a air

4-fl2 (0.37-m2) area into a 0.25-in.
(0.64-cm)-deep water pool.

Rupture of cylinders - fire Several cylinders hydraulically rupture UF6  0 0 to 12 Ground/
during a fire. - 11,500 12 air

8,930 12 to 30
3,580 30 to 121

Incredible Accidents (frequency: less than I in I million years)

Aqueous IIF(70%h) Large seismic orbeyond-design-basis IIF F1:8,710b 120 Ground/
tank rupture event causes rupture of a filled IIF D4: 25,680 b air

storage tank.

Anhydrous Nl13 tank Large seismic or beyond-design-basis N1l3  29,500 20 Ground/
rupture event causes rupture of a filled air

anhydrous N1l1 storage tank.

* The estimate assumes that 10% of the spill evaporates, with the remainder absorbed into the soil. It should be noted that
the soil/groundwater assessment conservatively assumed that 100i. of the spill is absorbed into the soil.

b The two separate atmospheric conditions considered would cause different amounts to be released. These release
amounts were computed based on evaporation rates estimated by assuming 770F (25'C; F- I conditions) and 950 F (350C;
D4 conditions).



TABLE 5.2-15 Consequences of Chemical Accidents during Conversion at the Portsmouth Site: Number of Persons with the Potential for
Adverse Effectsa

Maximum No. of Persons per Locationd Minimum No. of Persons pcr Locationd

Noninvolved Worker General Public Noninvolvcd Workers General Public

MEIC No. Affccted MEI' No. Affceted MEI' No. Affected MEI' No. Affccted
Frcq.

Accidentb Cat.' A B C A B C A B C A B C A B C A B C A B C A B C

Corroded cylinder spill, dry L Yes Yes Yes 4 22 48 No No ys r 0 0 0 Yes Yes Yes 0 0 0 No No No 0 0 0
conditions

Corrodedcylinderspill,wet U Yes Yes Yes 490 480 480 Yes Yes Yes 13 13 14 Yes Yes Yes 0 14 0 No No No 0 0 0
conditions - rain

Ruptureofcylinders-fire EU Yes Yes Yes 540 660 450 Yes Yes Yes 650 600 570 Yes Yes Yes 110 110 160 Yes Yes Yes S 5 5

HF tank rupture I Yes Yes Yes 660 920 330 Yes Yes Yes 2,200 2,000 2,300 Yes Yes Yes 600 800 330 Yes Yes Yes 29 30 33

NH3 tank rupture I Yes Yes Yes 810 1,400 1,100 Yes Yes Yes 1,700 1.500 1,500 Yes Yes Yes 580 880 850 Yes Yes Yes 21 21 24

Valucs shown arc the conscquences if thc accidcnt did occur. fhe risk of an accidcn is thc conscqucncc (number of pcrsons) timcs the cstimatcd frcqucncy, timcs I8 ycars of opcrations. The estimated
frequcncies arc as follows: L - likely, 0.1; U - unlikely, 0.001; EU - cxtrcmcly unlikely, 0.00001;1- incrcdibic, 0.000001.

b The bounding accident chosen to represent each frequency category is the one in which the largest number of people (workers plus off-sitc population) would be affected. Health impacts in that row
represent that accident only and not the range of impacts among accidents in that category.

Accident frequencies: L- likely, estimated to occur onc or more times in 100 years of facility operations (> 10 2/yr); U - unlikely, estimated to occur between once in 100 years and once in 10,000 years
of facility operations (10.2 to 10'/yr); EU - extremely unlikely, estimated to occur between once in 10,000 years and once in I million years of facility operations (10-4 to 1041yr); I - incredible,
estimated to occur less than one time in I million years of facility operations ('c 104/yr).

d Maximum and minimum values rcflect differences in assumed meteorological conditions at the time of the accident. In general, the maximum risks would occur under meteorological conditions of
F stability with a I-m/s (2-mph) wind speed; the minimum risks would occur under D stability with a 4-mis (9-mph) wind speed.

At the MEI location, the determination ii either "Yes" or "No" for potential advcrse effects to an individual.

r MEI locations were evaluated at 100 m (328 fl) from ground-level releases for workers and at the location of highcst off-sitc concentration for members of the general public; the population risks arc 0
because the worker and general public population distributions for the site were used, which did not show receptors at the MEI locations.
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TABLE 5.2-16 Consequences of Chemical Accidents during Conversion at the Portsmouth Site: Number of Persons vith the Potential for
Irreversible Adverse Effectsa

Maximum No. of Pcrsons per Locationd . Minimum No. of Persons per Locationd

Noninvolved Worker Gcneral Public . Noninvolved Workers General Public

q ' MEl5  No. Affectcd MEI ' No. Affactd ' MEIO No. Affected MEl' No. Affccted
'' ' ' ~Freq. ,

Convcrsion Product/Accidentb Cate A 'B C A B C A B C . A B C A B C A B C A B 'C A B C

Conversion 10 UJO0

Conroded cylindcispill, dry L Ycst Yes' Yes 0 0 '0 No No No 0 O O Yes Yes Yes 0 0 0 No No No 0 0 0
conditions

Corroded cylinderspill, wet U Yes Yes Yes 97 120 130 Yes Yes Yes 0 0 0 Yes .Yes, Yes 0 0 0 No No No 0 O 'O
conditions - rain

Corrodedcylinderspill,wet EU Yes Yes Yes 170 170 190 Yes Yes Yes 0 - 0 I Yes Yes" Yes 0 0 0 No No No' 0 0 'O
conditions - water pool . . -- . ' ' . .

NH) tank ruptures , I Yes Yes Yes 810 1,400 1,100 Yes Yes Yes 200 -210 -210 Yes .Yes Yes 406 '370 50 -Yes Yes Yes. 2 .2 4

The values shown'are thc consequences if the accident did occur. he risk of an accident is the conscuenec (number of pcrsons) times the~cstimated frequency, times 18 years of operations. Thc
estimated frequencies arc is follows: L - likely, 0.1: U - unlikely. 0.001: EU = extremcly unlikely. 0.00001:1- incredible, 0.000001. *. '

b The bounding accident chosen to represent each frequency category is the one in which the largest number of people (workers plus off-site population) wo'uld be affected. Hcalth impacts in that row
reprcscnt that accidcnt only and not the range of impacts among accidcnts in that catcgory.

c Accident frequencies: L - likely, estimated to occur one or more times in 100 years of facility operations (> 10 2/yr); U - unlikely, estimated to occur between once in 100 ycars and once in 10.000 years
of facility operations (10.2 to 10 4/yr); EU - extremely unlikely, estimated to occur between once in 10.000 years and once in I million years of facility operations (10'4 to lO6fyr): I - incredible.'
cstimatedto occur Icss than one time in I million years of facility operations (< 10'6/yr). . '

d Maximum and minimum values renect differences iinasstimed meteorological conditions at the timc of thc iccident. In gencral. thc maximum risks would occur undcr mctcorological conditions of
F stability witfia t-m/s (2-mph) wind speed: thecmini mum risks would occur under Dstability with a 4-m~is(9.mph) wind speed.-

C At the MEI location, the determination is either "Yes" or "No' for potential adverse effects to an individual. - ,

f MEI locationsiwere evaluated at 100 m (328 fl) from ground-level releases for workers and at the location of highest off-site concentration for members ofthe general public: the'population risks arc 0
because the worker and general public population disfributioni for the sitc were uied, which did not show rcceptors at the MEl locations. - -

Under D-stability, 4-m/s (9-mph) meteorological conditions (minimum no. of persons affected), an aqucous HF tank rupturewould have higher consequences to noninvolved workcrs than would the-:
NH3 tank rupture, resulting in about 150 to 200 more Irreversible adverse cffects at all three proposed locations. Howvever, under F-stability, I -mis (2-mph)'mctcorological conditions (maximum nto. of
persons affected), the NH3 tank rupture would have thcmaximum consequences to noninvolvcd workers and the general public. ' .

C~'
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* If the accidents identified in Tables 5.2-15 and 5.2-16 did occur, the number
of noninvolved workers with the potential for adverse effects would range
from 0 to around 1,400 (maximum corresponding to an Ni13 tank rupture),
and the number of noninvolved workers with the potential for irreversible
adverse effects would range -from 0 to around 1,400 (maximum also
corresponding to an Nl13 tank rupture).

* For the most severe accidents in each frequency category, the noninvolved
worker ME1 and the public ME1 would have the potential for both adverse
effects and irreversible adverse effects. The likely accidents for each
conversion option (frequency of more than I chance in 100 per year) would
result in no potential adverse or irreversible adverse effects for the general
public.

* The maximum risk was computed as the product of the consequence (number
of people) times the frequency of occurrence (occurrences per year) times the
number of years of operations (18 years). These risk values are conservative
because the. numbers of people affected were based on the following
assumptions: (1) occurrence of very low wind speed and moderately stable
meteorological conditions that would result in the maximum reasonably
foreseeable plume size (i.e., F stability and a I-m/s [2-mph] wind speed) and
(2) steady or nonmeandering wind direction, lasting up to 3 hours and blowing
toward locations that would lead to the maximum number of individuals
exposed for noninvolved workers or for the general population. The results
indicate that the maximum risk values would be less than I for all accidents
except the following-

- Potential Adverse Effects:
Corroded cylinder spill, dry conditions (L, likely), workers

Assuming the accident occurred once every 10 years, 7, 40, and
90 workers would potentially experience adverse effects at
Locations A, B, and C, respectively, over the entire 1 8-year
operational period.

Corroded cylinder spill, wet conditions -rain (U, unlikely), workers
Assuming the accident occurred once every 1,000 years (frequency =

10-3 /yr), about 9 workers would potentially experience adverse effects
over the 18-year operational period at any of the three alternative
locations.

- Potential Irreversible Adverse Effects:
Corroded cylinder spill, wet conditions - rain (U, unlikely), workers

Assuming the accident occurred once every 1,000 years (frequency =

10-3/yr), about 2 workers would potentially experience an irreversible
adverse health effect over the 18-year operational period at all three
locations.
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The number of fatalities that. could potentially be' associated with the, estimated
irreversible adverse effects was also calculated..Previous analyses indicated that exposure' to' HF
and uranium compounds, if sufficiently high, could result in death to 1% or fewer of the persons
experiencing irreversible adverse effects (Policastro et al.. 1997). Similarly,-it was estimated that
exposure to NH3 could result in death to about 2% of the persons experiencing irreversible
adverse effects (Policastro et al. 1997). Therefore, if the corroded cylinder spill, wet conditions -
rain accident occurred (Table 5.2-16), about one fatality might 'be expected among' the
noninvolved workers at any of the three locations: A, B, or C. However, this accident is
classified as an unlikely accident, meaning that it is estimated to occur between once in
100 years and once in 10,000 years of facility operation. Assuming that it would occur once
every 1,000 years, the risk of fatalities among the noninvolved workers from this accident over
the 18-year operational period would be less than I (I x 0.0001 .x 18 = =0.02). (See Section 4.3
for discussion on the interpretation of risk numbers that are less than 1.)

Similarly, if the higher-consequence accident in the extremely unlikely frequency
category (corroded cylinder spill, Iwet conditions -'-water pool) in Table5.2-16 occurred,
approximately 2.fatalities might be expected among the noninvolved workers,'irrespective of the
location chosen. However, because of the low frequencyof this accident,-the risk'of a fatality
over the lifetime of the conversion facility would beabout 0.0004, assuming a freq'uency of
0.00001 per year. , .

For the NH3 .tank rupture accident, which belongs to the incredible frequency category
(frequency of less than 0.000001 per year), the expected numbers of. fatalities -among the'
noninvolved workers would be about 16, 28, and 22 for. Locations A, B, and C, respectively.
However, the risk of a fatality, would be, much less than I at any of the locations (0.0001 at
Location A, 0.0003 at Location B, and 0.0002 at Location -C, assuming a frequency of
5 x 10 7 per year) over the facility lifetime. Among ihe general public, 4 fatalities might 'be
expected if the same accident occurred. However, because of the low frequency of the accident,
the risk of fatalities would be much less than I (about 0.00004). ' :

Even though the risks are relatively, low, the consequences for a few of the -accidents are
considered to be high. These high-consequence accidents are generally associated with, the
storage of anhydrous NH3 and aqueous HF. on site.- The consequences can be reduced or
mitigated through design (e.g., by limiting tank capacity), operational procedures (e~g., by
controlling accessibility to the tanks), and emergency response actions (e.g., by sheltering,
evacuation, and interdiction of contaminated food materials following an'accident). For example,
UDS is proposing to reduce the size of the anhydrous NH3 storage tanks from 9,200 to 3,300 gal
(35,000 to 12,000 L). This change would reduce the consequences of an NH3 release accident.
However, to conservatively estimate the consequences of an anhydrous NH3 'tank rupture and
preserve process flexibility, this analysis retained the assumption of a 9,200-gal (35;000-L) tank
size.

5.2.3.2.3 Physical Hazards. The risk of on-the-job fatalities and injuries to conversion
facility workers was calculated by using industry-specific statistics from 'the'BLS,'as repoirted by
the National Safety Council (2002). Annual fatality and injury rates from the BLS manufacturing
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industry division were used for the. 18-year operations phase,'assuming ETTP cylinders are
processed there. Operation of the conversion facility is estimated to require approximately
175 FIEs per year. No on-the-job fatalities are predicted during the conversion facility
operational phase. It is estimated, however, that about 142 injuries would occur (Table 5.2-4).

5.23.3 Air Quality and Noise

5.2.3.3.1 Air Quality Impacts. Three alternative locations (Locations A, B, and C) were
considered for air quality impacts. Detailed information on facility boundaries and the
orientations and locations of buildings and stacks is currently 'available for the preferred
Location A only. For Locations B and C, the layout of the facility for Location A was assumed to
be placed in the middle of the other two locations.

At the. conversion facility, air pollutants would be emitted from four point sources: the"
boiler stack, backup generator stack, conversion building stack, and HF'pr6cessing building'
stack. UDS is proposing to use electrical heating. in the conversion facility; but it is evaluating'
other options. If natural gas was chosen, furnaces or boilers could be used. To assess bounding
air quality impacts, a boiler option was analyzed because it would result in more emissions than
furnaces or electric heat. The boiler could be used to generate process steam and building heat,
and a backup generator would be used to provide emergency electricity. Primary emission
sources for criteria pollutants and VOCs would be the boiler and the emergency generator. The'
conversion building stack would release uranium, fluoride, criteria pollutants, and VOCs in'
minute amounts, while the HF processing building'stack- would release fluorides into the
atmosphere. Although nitrogen would be used as a purge gas in the process, its use would nrot'
generate additional NOx emissions because of the absence of oxygen in contact with the nitrogen
stream at high temperatures. Annual total stack emission rates during operations are given in the
Engineering Support Document (Folga 2003); these emission rates are presented in Table 5.2-17.
Other sources during operations would include vehicular traffic to and from the facility,
associated with cylinder transfer, commuting, and material delivery. Parking lots and access
roads to the facility would be paved with asphalt or concrete to minimize fugitive dust emissions.
In addition, fugitive emissions would include those from storage tanks, silos, cooling towers,
etc., but in negligible amounts.

The modeling results for concentration increments of SO2 , NO2 , CO, PM 1o, PM2 .5, and
1IF due to emissions from the proposed facility operations are summarized in Table 5.2-18. The
results are maximum modeled concentrations at or beyond the conversion facility boundary. The:
total concentrations (modeled concentration increments plus background concentrations) are also
presented in the table for comparison with applicable NAAQS and SAAQS.

Because of lowv emissions during operations, all air pollutant concentration increments
would be well below applicable standards. As shown in Table 5.2-18,. the estimated maximum
concentration increments due to operation of the proposed facility would amount to about 16%
of the applicable standard for 3-hour average SO2. These concentration increments are primarily
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TABLE 5.2-17.Annual Point Source Emissions of Criteria'
Pollutants, Volatile Organic Compounds" Uranium; and
Fluoride from Operation of the Conversion Facility at the
Portsmouth Site

Emission Rate3

Poe Backup Conversion HF Processing

Pollutant Boilerb Generator Building Stack Building Stack

S02 0.01 0.17 9.7 x 10-4 ' C

NOx 2.09 1.20 2.5 x 10-2 _
CO 1.25 0.17 4.0 x 10-2 -

VOC 0.08 0.17 .1.2 x 10-2 -

PM 10d 0.11 0.07 6.8 x 10 _3
Uranium - - <0.25 glyr

Fluoride <0.005 ppme < 0.05 ppmf

a Tons/yr unless othenvise noted.

b Boiler emissions were estimated on the basis of annual
natural gas usage given in Table 5.2-22.

c A dash indicates no or negligible emissions.'

d PM2.5 emissions are assumed to be the same as PM Io
emissions.

e Annual emtission is about 0.8 kg (1.8 lb) as HF.

f Annual emission is about 55.8 kg'(123 lb) as HF.

due to a backup generator, which is located next to the conversion building and the site
boundaries and within the building cavity/wake region. However, the generator would be
operating on an intermittent basis; thus, air quality impacts would be limited to the period of its
operation. The maximum total concentrations, except for PM2 .5, would -be about 64%, well
below their applicable standards. However, it is estimated that total PM 2.5 concentration would
be approaching (91%) or above (161%) the standard. However, concentration increments from
operations are'predicted to account for only 2.8% of the standard. As previously mentioned, the
annual average PM2.5 concentration at most statewide monitoring stations would either 'pproach
or exceed the standard.

The air quality impacts would be limited to the immediate vicinity of the site boundaries.
For example, maximum predicted concentrations at the'nearest residence would be about 11% of
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TABLE 5.2-18 Maximum Air Quality Impacts Due to Emissions from Aclii'iics Associated
with Operation of the Conversion Facility at the Portsmouth Site

Concentration (pg/rM3)

Percent of
NAAQS/SAAQSd

Averaging Maximum NAAQS and
Location Pollutant Time Increment' * Backgroundb Total' SAAQS Increment Total

A S02
.. 7 .I

3 hours 127
24 hours 57.1
Annual 0.08

307 434
110 167
18.7 18.8

1,300
365
80

- 100

9.8 33.4
15.6 45.8
0.1 23.5

I

N0 2 Annual 0.6 54.7 55.3 0.6 55.3

CO I hour
8 hours

245
84.9

13'400 13,600 40,000 0.6
4,780 4,860 10,000 ' 0.8

34.1
48.6

PNIM0  24 hours 11.8 64
Annual 0.03 32

75.8
32.0

59.2
24.1

150 7.8 50.5
50 0.1 64.1

65 2.6 91.1
15 0.2 161

PM2.5  24 hours
Annual

1.7
0.03

57.5
24.1

IIF' 12 hours 0.07 0.45 0.52- - .3.68 1.9 14.3
24 hours 0.05 0.37 0.42 2.86 1.8 14.8
1 week 0.02r 0.21 0.23 1. 64 1.1 13.9
I month 0.01 0.14 0.14 0.82 0.9 17.6
Annual 0.003 0.07 0.07 400 0.001 0.02

B S02

NO2

3 hours 161,
24 hours 47.8
Annual 0.06

307
110 '
18.7

468
158
18.8

55.2

1,300
365
80

12.4 36.0
13.1 43.2
0.1 23.5

Annual 0.5 54.7 100 0.5 55.2

CO .. I hour
8 hours

PM,0  24 hours
.'. Annual

* PN1 24 hours
Annual

258
86.7

13,400 13,700 40,000 0.6 34.1
4,780 4,870 ; 10,000 0.9 48.7

14.8 64 ' 78.8 ' 150 9.8
0.03 1 32 32.0 50 0.1

1.9
0.03

57.5
24.1

59.4 65.
24.1 15

1

2.8
0.2

52.5
64.1

913
161

1IF' 12 hours 0.07 0.45 0.52 3.68 1.8 14.1
24 hours 0.05 0.37 - 0.42 2.86 1.6 14.6
I week 0.02r 0.21 0.23 1.64 1.0 13.8
I month 0.01 0.14 0.14 0.82 0.6 17.4
Annual 0.003- 0.066 0.07 400 0.001 0.02

...- - - -- . . -- -- . . --- . - . . - . . - .. - -- . . .. -- . - . . . . . . -- - - . . --.- -.- -- . - - . .. -- ---- -- _ --.
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TABLE5.2-18 (Cont.) . . i. -..

Concentration (Uig/M
3)

Percent of
!vering .axium . . ':, ''' ': ,''NAAQStSAAQSd

Averaging.' Maximum . ' , . NAAQS and-' '

. ,I

!

LocationW Pollutant Time Increment' lBackeroundb - Totals SAAOS . Increment ' Total: '-

C 'SO2* 3 hours
24 hours
Annual

- 208 '
45.3
0.08

* 307 ' '

18.7

515
155
18.8

NO2 ' AnnuE3l'I '0.6

I

CO I hour . .260
8 hours 88.1

PM, 0  24 hours ' 14.2
Annual . 0.04

PMZ5  24hours 1.7
Annual 0.04

'54.7 55.3

, 13,400; - 13,700-"'
4,780'. 4,870

64' 78.2
: 32 32.0

57.5 59.2
' 24.1 24.1

1.30C
- 365

80

100

40,00
. 10,004
:. I .,O

150
50

' 65
15

.16.0 . 39.6
12.4 42.6
0.1 23.5

0.6. 55.3.

D 0.7 '34.2
E; . 0.9 48.7'

9.5 ,52.1
0.1 ou

2.5 91.0
0.2 .. 1611

F . 12 hours., .0.15 . 0.45 0.6i ' 3.68 4.1 16.5
24 hours 0.11 0.37 ' . ,0.48 .2.86 3.7 16.7
I week 0.04r ..0.21 0.25 1.64 2.2 .15.0

I month 0.01 0.14 0.15 0.82., 1.3
Annual : 0.006 0.066 0.07 400 0.001 0.02

a Data represent the maximum concentration increments estimated, except that the fourth- and eighth-highest
concentration increments estimated are listed for 24-hour PM 0 and PM.12 5- -'

b See Table 3.1-3 for criteria pollutants and DOE (2002b) for highest weekly and annual lI1 F.Background tiF for
other averaging times was estimated based on highest weekly annual background concentrations.

C Total equals the maximum modeled concentration increment plus background concentration.

d The values in the next-to-last column are maximum concentration increments as a percent of NAAQS and SAAQS.
The values presented in the last column are total concentrations as apercentofNAAQS and SA'AQS.

State tIF standards in Ohio are not available, so Kentucky standards were used for comparative purposes.

r Estimated by. interpolation. . - .

the highest concentration. It is also expected that 'potential impacts 'from the proposed 'facility

operations on the air quality of nearby communities would be insignificant. 4  "
I j ; , A . , -:;. }. . I -

The maximum 3-hour, 24-hour, and annual S0 2 concentration increments predicted to

result from the proposed facility operations would be about 63% of the applicable PSD

4 Formerly, the-general public had access to the existing fenced gaseous diffusioui plant boutndaries. Ilowever, since
the September II, 2001, terrorist attack, site access for the general public his been restricted indefinitely to the
DOE property boundaries. ; . - -
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increments (Table 3.2-3). The maximum predicted increments in annual average N02
concentrations due to the proposed facility operations would be about 3% of the applicable PSD
increments. The 24-hour and annual PM1o concentration increases predicted to result from the
proposed operations would be about 49% of the applicable PSD increments. The predicted
concentration increment at a receptor located 30 mi (50 kmn) from the proposed facility (the
maximum distance for which the Industrial Source Complex [ISC3] short-term model
[EPA 1995] could reliably estimate concentrations) in the direction of the nearest Class I PSD
area (Otter Creek Wilderness Area, WVest Virginia) would be far less than 0.5% of the applicable
PSD increments. Concentration increments at this wilderness area, which is located about 177 mi
(285 km) west of Portsmouth, would be negligible.

Concentration increments for the two remaining criteria pollutants, Pb and 03, were not
modeled. As a direct result of the phase-out of leaded gasoline in automobiles, average Pb
concentrations in urban areas throughout the country have decreased dramatically. It is expected
that emissions of Pb from the proposed facility operations'would be negligible and would
therefore have no adverse impacts on Pb concentrations in surrounding areas. Contributions to
the production of 03, a secondary pollutant formed from complex photochemical reactions
involving 03 precursors, including NOx and VOCs, cannot be accurately quantified. As-
discussed in Section 3.1.3.2, Pike County, including the Portsmouth site, is currently in
attainment for 03 (40 CFR 8t.336). The 03 precursor emissions from the proposed facility
stacks would make up about 0.7% and 3.8% of the year 2001 combined Portsmouth DOE and
USEC emissions of NOx and VOCs, respectively (see Table 3.1-2). These emission levels would
be negligible in absolute terms (compared with statewide emissions). As a consequence, the
cumulative impacts of potential releases from Portsmouth facility operations on regional 03
concentrations would not be of any concern.

Maximum HF air quality impacts are also listed in Table 5.2-18. State HF standards in
Ohio are not available; thus, Kentucky standards were used for' comparative purposes. The
estimated maximum short-term (<I month) [IF concentration increment and total concentrations
would be about 4.1% and 18.1% of the state standard, respectively, which are still 'well below the
standards. The annual average concentration increment and total concentration would be several
orders of magnitude lower than the HF air quality standard.

In summary, except for annual average PM2 .5, total concentrations of criteria pollutants
would be well below their respective standards. Total maximum estimated concentrations of
criteria pollutants, except PM2.5, would be less than 64% 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% of the standards. In particular, the annual average
PM2.5 concentration at most statewide monitoring stations would either approach or exceed the
standard.

Accidents. Among chemicals released due to accidents, HIF is the only one subject to an
ambient air. quality standard (the state of Ohio does not have ambient air quality standards for
HF, so those for the state of Kentucky were used for comparison purposes). Most accidental
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releases would occur over a short duration, tabout 2 hours at most. The passage time of an
elevated-concentration plume for any receptor location would be 'a little' longer than its release
duration. The HF concentration in the plume's path would exceed the 12-hour or 24-hour
ambient standard for the HF tank-rupture accident scenario; however, when concentrations are
averaged over a year, the annual ambient air quality standard would not be exceeded.' Therefore,
potential impacts of accidental releases on ambient air quality would be short-term and limited to
along the plume path, and long-term impacts would be negligible.

5.2.3.3.2 Noise Impacts. Many noise sources associated with operation would be inside
the buildings. The highest noise levels are expected inside the conversion facility in the area of
the powder receiver vessels, with measured readings at 77 to 79 dB(A), and in the area of the dry
conversion, with a reading of 72 to 74 dB(A) (UDS 2003b). Ambient facility noise levels,
measured in various processing areas (inside buildings) for continuous operations of a facility at
Richland, Washington, ranged from 70 to 79 dB(A). Major outdoor noise sources associated wvith
operation would include the cooling tower,.trucks and heavy equipment'moving cylinders, and
traffic moving to and from the facility, which. are typical industrial noise soiurces.'-Heavy
equipment and truck traffic would be intermittent, so noise levels would be'loW'except when the
equipment was moving or operating. For noise impact analyses, a continuous noise source during
operation was assumed to be about 79 dB(A) at a distance of 15 m (50 ft), on the basis of the
highest noise level measured inside buildings at the Richland facility (UDS 2003b).5  '

The nearest residence, located about 0.9 km (0.6 mi) south-southeast of Location B and
just off DOE's southern boundary, wvas selected as the receptor for the analysis of potential noise
impacts. Noise levels decrease about 6 dB per doubling of distance from the point source
because of the way sound spreads geometrically over an increasing distance. The estimated noise
level would result in about 43 dB(A) at the nearest residence. This level would :'b' about
49 dB(A) as DNL, if -24-hour continuous operation is assumed. The 49-dB(A) 'estimate is just
below the EPA guideline of 55 dB(A) as DNL for residential zones (see Section 3.1.3.4), which
was established to prevent interference with activity, annoyance, and'hbearing impairment: If
other attenuation mechanisms, such as ground* effects or air absorption, are considered, noise
levels at the nearest residenc6 would considerably decrease. If only ground effects are considered
(HMMH 1995), more than:10 dB(A) of attenuation would occur at the nearest residence, which'
would result in about 39 dB(A) as DNL, well below.the EPA guideline; -' ' -

, , . . ,- , . . , . .

Most trains would blow their whistle loud enough to ensure that all motorists and
pedestrians nearby would be aware of an approaching train. These excessive noises'could disturb
those who live or work near the train tracks. Typical noise levels of train `whistles'wobufld range
from 95. to 115 dB(A) at a distance of 30 m (100:ft), comparable to noise levels of low-flying
aircraft or emergency vehicle sirens (DOT 2003a). The'total number-of shipments (railcars)
associated with facility operations would be less than 5,000. This would be'equivalent'to about
one train per week, assuming five railcarsiper.train. Accordingly, the noise'level from train

:________________________________________ - -;.i .:

5 The noise level from one of the continuous outdoor noise sources, a cooling tower, to be used at this size of
facility would be less than 79 dB(A) at a distance of 15 m (50 11).
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operations would be high along the rail tracks and particularly near the crossings. However,
noise impacts would be infrequent and of short duration.

In general, facility, operations produce less noise than construction activities. For all three
alternative locations, except for intermittent vehicular traffic and infrequent rail traffic, the noise
level at the nearest residence would be somewhat higher than the ambient background level
discussed in Section 3.1.3.4, and it would be barely distinguishable from the background level,
depending on the time of the day. In conclusion, noise levels generated by plant operation 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.

5.23.4 Water and Soil

Operating a conversion facility at Portsmouth could disturb land, use water, and produce
liquid wastes. Impacts on surface water, groundwater, and soil resources are discussed below.
Because no site-specific impacts to water and soil were identified, impacts at alternative
Locations A, B, and C would beathe same.

5.23.4.1 Surface Water. Impacts from'operating. a conversion facility at Portsmouth'
would be independent of the location selected at Portsmouth; all of the water needed would be
withdrawn from the system of on-site and off-site wells. Because all of the water needed for
operating a conversion plant at Portsmouth would be obtained from groundwater wells, there
would be no impacts on surface water resources.

During facility operations, about 4,000 to 8,000 gal/d (15,140 to 30,280 Lid) of sanitary
wastewater would be processed. There would also be about 3,000 gal/d (11,400 Lid) of process
wastewater produced during normal operations. This water would not contain any radionuclides.
Another 23,000 gal/d (87,100 Lid) (8.4 million gaVyr [31.8 million I/yr]) of wastewater would
be produced by coolingtower blowdown, and 36,000 gald (136,300 Lid) of wastewater would
be produced if HF neutralization was required. These wastewaters would not contain any
radionuclides and could be disposed of to the-existing process wastewater treatment system' at
Portsmouth, or discharged under a NPDES permit, or treated and reused at the conversion
facility. Disposition of these wastewaters is under evaluation.

Discharge effluent would be, treated prior to discharge. The existing water treatment plant
processes about 4,533 million gal (17,160 million L) of wastewater per year. The additional
wastewater produced by a conversion plant would be a maximum- of about 0.2% of the current
treatment volume. Once in surface water, the effluent would be diluted. At Portsmouth, effluent
discharge would go to Little Beaver Creek or the Scioto River. If released at a constant rate, the
approximately 30,000 gal/d (1 14,000. L/d) of wastewater would flow at about 21 gal/min (80
limin). This small increase in flow would produce negligible impacts to Little Beaver Creek,
Big River Creek, and the Scioto River. Because the release water would be treated, impacts to
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water quality would also.be negligible, even without the additional dilution expected (45 for .
Little Beaver Creek).-

Accidents. An earthquake could rupture an aboveground HF pipeline that would carry
liquid HF from-the conversion building to the HF storage buildingat a rate of 10 gal/min
(38 Llmin). Approximately 910 lb (410 kg)'of liquid HF would be released. Because response
and cleanup would occur within a relatively short time after the release (i.e., days or weeks), the
HF would have little time to migrate into the soil, and very little would be transported by runoff
to nearby surface waters. Removal of the contaminated soil would prevent any contamination of
surface water or groundwater resources. Therefore, there would be no impacts on surface water
or groundwater from this accident. A similar quick response and cleanup would minimize
impacts for an HF spill to the ground during transfer to railcars.-

5.2.3.4.2 Groundwater. All operational water needs at the Portsmouth site would be"
satisfied by using groundwater resources. Peak potable and'nonpotable water use for the
Portsmouth plant would be about 33 million gal/yr (125 million L/yr). An additional
1.1 million gal (4.2 million L) of process water per year would be required. If this water was'
withdrawn at a constant rate, the withdrawal would represent an increase of about 0.8% of the
current water use and 0.3% of the existing capacity. Impacts from this rate 'of extraction would
be small.

In addition, the quality of groundwater beneath the selected location' could be affected by
infiltrating contaminated surface water from spills. Indirect contamination could resiiltlfromn the
dissolution and mobilization of exposed chemicals by precipitation and subsequent infiltration of
the contaminated runoff into the surficial aquifers. By following good engineering and operating
practices (e.g., covering chemicals to prevent interaction with rain, promptly and thoroughly
cleaning up any spills, and providing retention basins' to catch' and hold'any contaminated
runoff), impacts on groundwater quality'would be minimized.

Accidents. An earthquake could rupiure the aboveground HF pipeline that would carry
liquid HF from the conversion building to the'HF storage building. Because'of rapid response
and cleanup times, the travel distance of 'the released HF would be' small. Re'moval of the
contaminated soil would prevent any contamination 'of underlying groundwater resources.
Therefore, there would be no impacts on groundwater from this type of accident. A similar quick
response and cleanup would minimize impacts for an HF spill to the ground during transfer to
railcars.

5.2.3.4.3 Soils. Normal operations of a conversion facility at the Portsmouth site would
have no direct impacts on soil at all three alternative locations.
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Accidents. The only accidents
identified that could potentially affect soil
would be an H1F pipeline rupture and an HF
spill to the ground during transfer to railcars.
Because mitigation would be initiated rapidly
and because the volume of I-F released would
be small (910 lb [410 kg]), impacts on soil
would be negligible.

5.2.3.5 Sociocconomics

The socioeconomic analysis covers the
effects on population, employment, income,
regional growth, housing, and community
resources in the ROI around the Portsmouth
site. Impacts from operations, which are the
same for all three alternative locations, are
summarized in Table 5.2-19.

The potential socioeconomic impacts
from operations would be relatively small.
Operational activities would create about
160 direct jobs annually and about 160 more
indirect jobs in the RO!. A conversion facility
would produce about $13 million in personal
income annually during operations.

It is estimated that about 220 people
would move to the area at the beginning of
operations. however, in-migration would have
only a marginal effect on population growth
and would require about 1% of vacant owner-
occupied housing during facility operations.
No significant impact on; public finances.
would occur as a result of in-migration, and
fewer than five new local public service
employees would be required to maintain
existing levels of service in the various local
public service jurisdictions in Pike and Scioto
Counties.

TABLE 5.2-19 Socioeconomic Impacts
from Operation of the Conversion
Facility at the Portsmouth Sites

- Impact Area Operation

Employment
Direct 160
Total 320

Income (millions of 2002 S)
Direct 5.8
Total 12.9

Population (no. of new ROI residents) 220

Ilousing (no. of units required) 80

Public finances (% impact on fiscal
balance)

Cities in Pike Countyb 0.2
Pike County- 0.1
Schools in Pike Countyc 0.2
Cities in Scioto County" 0.2.
Scioto County 0.2
Schools in Scioto Countyc 0.2

Public service employment (no. of new
employees)

Pike County
Police officers 0
Firefighters 0
General I
Physicians 0
Teachers I

Scioto County
Police officers 0
Firefighters . 0
General I
Physicians 0
Teachers I

No. of new staffed hospital beds
Pike County . I
Scioto County

a Impacts are shown for the first year of operations
(2006).

b Includes impacts that would occur in the cities of
Waverly and Piketon.

e Includes impacts that would occur in Waverly and
Pike County school districts.

d Includes impacts that would occur in the City of
Portsmouth.

e Includes impacts that would occur in Newv Boston,
Portsmouth, Wheelersburg. and Scioto County
school districts.
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5.2.3.6 Ecology .

5.2.3.6.1 Vegetation. A portion of the conversion product released from the process
stack of the conversion facilitywould become deposited on the soils'surrounding the Site.'Uptake
of uranium-containing compounds could .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 to vegetation along nearby streams would not occur. Therefore,' toxic effects'on
vegetation due to uranium uptake would be expected to be negligible. -

5.23.6.2 Wildlife. Noise generated by the operation of a conversion facility at
Location A and disturbance from human presence would likely result in a minor disturbance to
wildlife in the vicinity. Movement of railcars along the new rail line west of the 'facilitj might''
potentially render the adjacent riparian forest habitat unsuitable for some species. in addition, the'
rail line might impede the movement of some small wildlife species. ' -' '

During operations, ecological resources -in the vicinity of the conversion facility' would be '' '
exposed to atmospheric emissions from the boiler stack, .cooling towers, arid -pIfcess stack; |
nevertheless, 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% due to inhalation) of 2.07 x. 0-5 nirem/yr, wvell below the DOE guideline of
100 mrem/yr (DOE 2002f). Wildlife species are less sensitive to radiation than humans. (DOE' "
guidelines require an absorbed dose limit to terrestrial animals of less than'0.1 rad/d [DOE`"
2002fJ.) Therefore, impacts on wildlife due to radiation-effects are expected to be ngligible.'
Toxic effect levels of chronic-inhalation of uranium are many orders'of magnitude greater than'
expected emissions. 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 that Would result from operation
of a conversion facility would be 0.0028 jIg/m3. Toxic effect levels of chronic inhalation of HF |
are many orders of magnitude greater than .expected emissions. -Therefore, toxic effects on
wildlife from HF emissions are expected to be negligible. ' ' ; ' '

Impacts to wildlife from the operation of a conversiori 'facility-at Locations B or C would
be similar to impacts at Location A. Noise and human presence would likely result-in a minor
disturbance to wildlife in the vicinity. - *-: - -

5.2.3.6.3 Wetlands. Liquid process effluents would not be discharged to'surfabe waters
during the operation of the conversion facility,(Section 5.2.3;4). Surface water'sources are also
not expected to be used to meet water requirements'during operations.' Change§ in groundwater'
as a result of the withdrawal of groundwater for facility operations would be small to negligible
(Section 5.2.2.4). Therefore, except for potential local indirect impacts near the-facility, impacts
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to regional wetlands due to changes in groundwater or surface water levels or flow patterns are
not expected to occur. As a result, adverse effects on wetlands or aquatic communities from
effluent discharges or water use are not expected.

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 would
be addressed under a new or existing NPDES permit for industrial facility storm water discharge.
The streams near Locations A, B, and C currently receive runoff and associated contaminants,
from various roadways on the Portsmouth site, and their biotic communities are likely indicative
of developed areas.

5.2.3.6.4 Threatened and, Endangered Species. Impacts to federal- or state-listed
species during, operation of a conversion facility at Location 'A- -are not expected. However,'
although the wooded areas at Location-A have not been identified as summer roosting habitat for
the Indiana bat (federal- and state,-listed as endangered), disturbances from increased noise,'
lighting, and human presence due to facility operation and the movement of railcars along the
new rail line west of the facility might decrease the quality of the adjacent riparian forest habitats
for use by Indiana. bats. However, Indiana bats that might currently be using habitat near the
Portsmouth site would already be exposed to noise and other effects of human disturbance due to
operation of the site, including vehicle traffic. In addition, Indiana. bats have been observed to
tolerate increased noise levels (U.S. Fish and Wildlife Service' [USFWSJ '2002). Consequently,'
disturbance effects related to conversion facility operation are expected to be minor.'Thfe
operation of aconversion, facility at Location C might similarly decrease the quality of wooded '
areas at that location for Indiana bat summer habitat, although these locations have also not been
identified as containing Indiana bat habitat. Location B does not support habitat suitable to the
Indiana bat.

5.2.3.7 Waste Management

Operations at the conversion facility would generate radioactive, hazardous, and
nonhazardous waste, as shown in Table 5.2-20. Waste volumes generated would be the same for
all three alternative locations. The total waste volumes for 18 years of operation would be
772 yd3 (590 m3 ) of LLW and 98 yd3 (74 m3 ) of hazardous waste. These volumnes would result
in low, impacts on site annual projected volumes. If ETTP cylinders were' not processed at
Portsmouth, the waste volumes would be reduced by 26 yd3 (20 m3 ) of LLW, 5 yd3 (4 m3 ) of
hazardous waste, and 125 yd3 (96 m3 ) of nonhazardous solid waste.

CaF2 would be produced in the U30 8 conversion process and is assumed' to have a low
uranium content. It is currently, unknown whether this CaF2 could be sold (e.g., as feedstock for
commercial, production of anhydrous HF) or whether the low uranium4 content would force
disposal. If CaF2 disposal is necessary,. it could be either as a nonhazardous solid waste
(provided that authorized limits have been established in accordance with DOE Order 5400.5
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[DOE 1990] and its associated guidance) or as I
The nonhazardous solid waste generation estimal
conversion to U3 08, as shown in Table 5.2-2
based on the assumption that CaF2 would be disj
of as nonhazardous solid waste at a rat
approximately 13 yd3/yr (10 m3/yr). This represt
negligible impact to the annual site generation ra
this waste type. If CaF2 was disposed of as LL
would represent less than 1% of the projected
annual LLW load.

If the HF was not marketable, neutralizati
HF to CaF2 ' ivould producei approxin
3,745 yd3/yr (2,860 m3 /yr) of CaF2. This ye

represents approximately 89% and 4%
nonhazardous solid waste and LLW, respective'
the projected annual generation volumes
Portsmouth. It is unknown whether CaF2 LLW v
be considered* DOE waste if the conversion
conducted by 'a private'commercial enterprise. If
could be sold, the nonhazardous solid waste or.
management impacts would be lower.

The U308 produced from the convc
process would r generate about 4,700 3
(3,570 m3/yr) of LLW. This volume is about 5
the annual site-projected' volume' foi LLW
constitutes a low imnact on site LIW manayeme

;LW.- TABLE 5.2-20 Wastes Generated
te for 'from Operation of the Conversion
l0e is Facility at the Portsmouth Site

)ose'd
e - of - .- l-e of*Annual
nts a Waste Category Volume3

le for
W; it LLW
I site Combdstible waste 6 26i 3 .

No'ncombustible 36.4 m3

Others < 1.0 mi3

on ofX Totatb -' 3
nfit~~~l~~t3 . m '' i

.Haziaiiouiwasteo'c ': 4. 1 m3
: '. .. ..

Nonhazardous waste ' -
Solidsd; '' ' 144 -3

-Sanitary wastewat'er 5.5 x 106 L"

a Represents annual volume ;

generated from Portsmouth
cylinders only.

b Includes LLW from high-
efficiency particulate air (HEPA)
filters and laboratory acids and
residues. The total volume of LLW -
from ETTP cylinders is about -
20 m3 (26 yd3)..

c Includes the total volume of-
Current UDS plans are to leave the heels in the hazardous w'aste from ETTP :

emptied cylinders, fill them with the depleted U30 8  cylinders of 4 m3 (5 yd3).
product, and dispose of them at either Envirocare or d includes CaF2 generation from the
NTS. This approach is expected to meet: the waste': conversion process. The total
acceptance criteria of the disposal facilities and volume of nonhazardous waste
eliminate the potential for generating TRU waste (see '. from ETTP cylinders'is about''
Appendix B1 for additional information;' concerning . 95 m3 (125 yd3 ). -' ' *
TRU and PCB contamination). However, it is possible:: Source: UDS (2003b).
that the heels could be washed from the' emptied'
cylinders if it was decided to reuse the cylinders for
other purposes. In this case, the TRU in the heels of some cylinders at the maximum postulated
concentrations could also result in the generation of some TRU waste at the -conversion facility
(see Appendix B). It is estimated that up to 30% (or 244 drums) of the heels could contain
enough TRU to qualify this material as TRU waste if it was disposed of as waste. In this case, it
is estimated that a volume of about 2.6 yd3 /yr (2.0 m3/yr) of TRU and 6.0 yd3/yr (4.4 m31yr) of
LLW would be generated. .
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In addition, a small quantity of TRU could be
entrained in the gaseous DUF 6, during the cylinder
emptying operations and carried out of the cylinders.
These contaminants would be captured in the filters
between the cylinders and the conversion equipment.
The filters would be monitored and replaced
routinely to prevent buildup of TRU. The spent
filters would be disposed of as LLW. It is estimated
that the amount of LLW generated in the form of
spent filters would be about I drum per year for a
total of 18 drums (drums are 55 gal [208 L] in size)
for the duration of the conversion operations (see
Appendix B). This converts to a total volume of
5.0 yd3 (3.7, m3) of LLW. In the. unlikely event that
small amounts of TRU waste are generated from the
conversion facility, the waste~would be managed in
accordance with DOE's policy for TRU waste,
which includes the packaging and transport of these
wastes to the Waste Isolation Pilot Plant (WIPP) in
New Mexico for disposal.

5.2.3.8 Resource Requirements

TABLE 5.2-21 Materials Consumed
Annually during Normal Conversion
Facility Operations at the
Portsmouth Site-

Quantity
Chemical (tons/yr)

Solid
Lime (CaO)b 14

Liquid
Ammonia (99.95% minimum Si0
N1l 3)
Potassium hydroxide (KOII) 6

Gas
Nitrogen (N2 ) 7,800

Material estimates are based on
conceptual-desigin-status facility design
data (UDS 2003b). A number of studies
are planned to evaluate design
alternatives, the results of which may
affect the above materials needs.

b Assuming lime is used only for
Resource requirements during operations potassium hydroxide regeneration. If hIF

would not depend on the location of the conversion neutralization is required, the annual lime

facility. Facility operations would consume requirement would be approximately
electricity, fuel, and miscellaneous chemicals that 7,000tons/yr(6,350tlyr).
are generally irretrievable resources. Estimated
annual consumption rates of operating materials are
provided in Table 5.2-21. The total quantity of commonly used materials is not expected to be
significant and would not affect their local, regional, or national availability. In general, facility
operational resources required are not considered rare or unique.

Operation of the facility could include the consumption of fossil fuels used to generate
steam and heat and electricity (Table 5.2-22). Energy would also be expended in the form of
diesel fuel and gasoline for cylinder transport equipment and transportation vehicles. The
existing infrastructure at the site appears to be sufficient to supply the required utilities.

5.2.3.9 Land Use

Because the preferred location (Location A) for the facility, already contains structures,
operations would be generally consistent with current land use. As a consequence, no land use
impacts are anticipated as a result of operating the facility and cylinder storage pad.
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TABLE 5.2-22 Utilities Consumed during Convcrsion Facility
Operations at the Portsmouth Sitea ,-

Annual Average Peak
Utility Consumption Unit Demandb , Unit

Electricity
Liquid fuel . -

,:Natural gasd*C , -
Process water
Potable water

31,084
3,000 --

.4.0 x 107.

30 x 106.,
3x 106

MWh
:' 'gal

scff.!
; gal

-. gal.

6.2
* NAC
- 180
* 215

-350-

MW
NA

scfrni '
gal/min
gal/mi

Utility' estimates are based on facility conceptual-design-status data
(UDS 2003b). A number of studies ire planned to evaluate design
alternatives, the results of which may affect the above utility needs.

tfb Peak!demand is the'maximum rate expected during any hour.
:- . .- :

C.NA n.ot applicab .-., ,

d Standard cubic feet measured at 14.7 psia and 60'F (16C).

The current facility design uses electrical heating. However, an option of
using natural gas is being evaluated.

r scf= standard cubic feet; scfm = standard cubic feet per minute.

a..,' f

, I.

Alternative Locations B and C wvould have impacts similar to those at the'preferred
Location A during operations. Both locations occur on a site developed for the production of
enriched uranium (and its DUF6 by-product); as a consequence, operations ,vouid be generally'
consistent with current land use. , ,.,. - , -.

5.2.3.10 Cultural Resources . ... . . - . .. ;

The routine operation of a DUF6 conversion facility at Portsmouth is unlikely to'
adversely affect cultural resources at all three alternative locations because no ground-disturbing
activities are associated with facility operation..:

Airemissions or chemical releases from the facility were evaluated to determine their
potential, 'to affect, significant cultural resources, predominantly historic -structures,' in the''
surrounding area. On the basis of the analysis of air emissions presented in Section 5.2.3:3, there
would be only a negligible contribution of PM2.5 within 150 m (500 ft) of the facility. This
would not result in an adverse effect tocultural resources. - . -;

Accidental radiological,and chemical releases, including HF, uranium compounds, and
NH3 , would be possible, although unlikely, during the operation of the plant (Section- 5.2.3.2).-
HF emissions are not projected to exceed secondary standards beyond site boundaries and would
have no'effect on cultural resources. Any release of uranium compounds would be as PM and
could affect building surfaces in close proximity to the facility. NH3 releases would be gaseous



Impacts 5-90 Portsmouth DUF6 Conversion Final EIS

and would quickly disperse, although some surface deposits could occur. Careful washing of
building surfaces could be required to remove such deposits if any contamination was detected
following an accidental release.

5.2.3.11 Environmental Justice

The evaluation of environmental justice impacts is predicated on the identification of
high and adverse impacts in other impact areas considered in this EIS, followed by a
determination if those impacts would affect minority and low-income populations
disproportionately. Analyses of impacts from operating the proposed facilities do not indicate
high and adverse impacts for any of the other impact areas considered in this EIS
(see Sections 5.2.3.1 through 5.2.3.10). Despite the presence of disproportionately high

-percentages of both minority and low-income populations within 50 mi (80 km) of the
Portsmouth site, no environmental justice impacts are anticipated at any of the three alternative
locations because of the lack of high and adverse impacts. Similarly, no evidence exists
indicating that minority or low-income populations would experience high and adverse impacts
from operating the facility or storage pad in the absence of such impacts in the'population as a
whole.

5.2.4 Cylinder Preparation Impacts at ETTP

Transporting the cylinders at ETTP to Portsmouth could result in potential environmental
impacts at ETTP from the preparation of the cylinders for shipment.'As described in Chapter 2,'
some of the DUF6 cylinders in storage no longer meet DOT requirements for the shipment of
radioactive materials. It is currently unknown exactly how many cylinders do not meet DOT
requirements, although current estimates are that 1,700 cylinders are DOT-compliant. Before
transportation, cylinders would have to be prepared to meet the requirements. As described in
Chapter 2, for the purposes of this EIS, environmental impacts were evaluated ford three options
for preparing cylinders for shipment: use of cylinder overpacks, cylinder transfer and obtaining a
DOT exemption.

An overpack is a container into Which a cylinder would be placed for' shipment. The
overpack would be designed, tested, and certified to meet all DOT shipping requirements. The |
overpack would be suitable to contain; transport, and store the cylinder' contents regardless of
cylinder condition. According to UDS (2003b), the use of cylinder overpacks is considered the
most likely approach for shipping noncompliant cylinders.

The cylinder transfer option would involve the transfer of the' DUF6 from' noncompliant
cylinders to cylinders that meet all DOT requirements. If selected, this option would likely
require the construction of a cylinder transfer facility at ETTP. Currently, there are no plans or
proposals to build or use a cylinder transfer facility to prepare DUF6 cylinders' for shipment. If t
such a decision were made, additional NEPA review would be conducted. The use'of a cylinder |
transfer facility for cylinder preparation is considered much less likely than the use of overpacks,
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because the former approach would be more 'resource intensive and costly and would generate
additional contaminated emptied cylinders requiring'treatment and disposal.

The third option is to obtain an exemption from DOT that'would allow the DUF6
cylinders to be transported either "as-is" or follo'wing repairs. The primary finding 'that DOT
would have to make to justify granting an exemption is this: the proposed alternative would have
to achieve a safety level that would be at least equial to the level required by the otherwise
applicable regulation or, if the otherwise applicable regulation did not establish a required safety
level, would be consistent with the public interest afnd adequately protect against the risks to life
and property that are inherent when transporting hazardous materials in'commerce.'It is likely
that some type of compensatory measures during the transportation would have 'to be employed
to justify the granting of an 'exemption. No specific 'measuresi were evaluated in this' EIS.
However, because the granting of an exernption' would be Iased 'on a 'demonstration of
equivalent safety, the transportation impacts for this option would be similar to those presented
for the overpack and cylinder transfer options. Therefore, transportation impacts for the
exemption option are not presented separately in this section.

The site-specific impacts of preparing both compliant and noncompliant cylinders (using
overpacks and cylinder transfer) for shipment at ETTP'were evaluated in Appendix E of the
DUF6,PEIS (DOE 1999a)2 In that evaluation, it was assumed for ETTP that the total number of
cylinders not meeting DOT requirements ranged from'2,342 to 4,683 (50% to 100% of the ETTP
DUF6 , inventory); correspondingly, from '0 -to 2,342 compliant cylinders would require
preparation for shipment.

.The following paragraphs summarize the impacts' from the cylinder preparation activities
at ETTP as presented in Appendix'E of the DUF6 'PEIS (DOE 1999a). The'site-specific impacts
from operation of a transfer facility at ETTP were evaluated on the lasis 'of the -assumption that
the facility would be located at the center of the site, since no proposal exists for such a facility
and no specific location has been proposed. For the same reasons, the site-specific impacts from
construction were not evaluated. Therefore,'"an 'additionial NEPA 'revie'w'might be required to
construct a cylinder transfer facility if a decision was made to do soin the future.

5.2.4.1 Cylinder Overpack Option

For normal operations, the PEIS. analysis concluded that the potential on-site impacts
from preparing compliant cylinders and from placing noncompliant cylinders into overpacks
would be small and limited to involved workers. No impacts to the off-site public or the
environment would occur, since no releases are expected and no constiuction' activities would be
required. The only equipment required would be similar to the equipment currently used during
routine cylinder handling and maintenance activities. '-

It is estimated that at ETTP, the total collectivedose to involved workers would range
from 42 to 85 person-rem (resulting in less'than 0.03 LCF) for overpacking operations and from
0 to 27 person-rem (resulting in less than 0.01 LCF) for preparation of compliant cylinders. The.
total collective dose to workers preparing all the ETTP cylinders would'range'from 69 to
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85 person-rem (resulting in less than 0.03 LCF). This dose to workers would be incurred over the
duration of the cylinder preparation operations (annual doses can be estimated by dividing the,
total dose by the duration of the operation in years). It should be noted that the assumptions used
in the PEIS for estimating worker exposure. were very conservative, with the purpose of
bounding potential exposures. In practice, cylinder preparation- activities, such as inspecting,
unstacking, and loading cylinders, would involve fewer workers and be of shorter duration,
resulting in significantly lower worker exposures than the estimates presented here.

The PEIS also evaluated the potential for accidents during cylinder preparation'
operations. The types of accident considered were the same as those considered for the continued
storage of cylinders under the no action alternative in this EIS, such as spills from corroded
cylinders during wet and dry conditions and vehicle accidents causing cylinders to be involved in
fires. The consequences of such accidents are described under the no action alternative in-
Section 5.1.

5.2.4.2 Cylinder Transfer Facility Option

A summary of environmental parameters associated with the construction and operation
of a cylinder transfer facility, with various throughputs is presented in Table 5.2-23: In the PEIS,
it was assumed that the ETTP transfer facility Would process 320 cylinders per. year, requiring
about 15 years to 'transfer 4,683 cylinders. Although the three facility sizes shown in
Table 5.2-23 have vastly different throughputs (ranging over a factor of 5), the differences in the-'
environmental parameters among them are relatively small because of economies of scale. If
transfer operations at ETTP occurred over a shorter period of time than 15 years, a larger facility
would be required,, with environmental parameters similar to those listed for 'the
1,600-cylinder/yr facility or the 960-cylinder/yr facility.

TABLE 5.2-23 Summary of Environmental Parameters for a Cylinder
Transfer Facility at ETTP

Facility Size
(annual thr6ughput)

1,600 960 320
Affected Parameter Cylinders Cylinders Cylinders

Disturbed land area (acres) 21 14 ' 12
Paved area (acres) 15 10 8
Construction water (million gal/yr) 10 8 6.5
Construction wastewater (million gal/yr) 5 4 3.3
Operations water (million gal/yr) 9 7 6
Operations *wastewater (million gal/yr) 7.1 5.7 4.4
Radioactive release (Ci/yr) 0.00078 0.00063 0.00049

Source: Appendix E in DOE (1999a).
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For the. cylinder transfer option, impacts during construction and normal operations'
iould generally be small and limited primarily to involved workers. It is estimated that at ETTP,-the total collective dose to involved workers would range from 410 to 480 person-rem (resultingin less than 0.2 LCF) for cylinder transfer operations, and it would range from 0 to27 person-rem (resulting in less than 0.01 LCF) for preparing compliant cylinders. The totalcollective dose to workers preparing all the ETTP cylinders would range from 437 to480 person-rem (resulting in less than 0.2 LCF). This dose to workers would be incurred over theduration of the cylinder preparation operations (annual doses'can be estimated by dividing thetotal dose by the duration of the operation in years). . -

In the PEIS, the size of the transfer facility was estimated to be less than about 20 acres(8 ha); such a facility would likely be constructed in a previously disturbed area. Some' smalloff-site releases of hazardous and nonhazardous materials could occur, although such' releases''would have negligible impacts on the off-site public and the environment. Construction activitiescould temporarily impact air quality; however, all criteria pollutants concentrations would bewithin applicable standards. - -'

Impacts on cultural resources would be possible if a transfer'facility was built at 'ETTP.Depending *on the. location chosen, the..K-25'Main Plant Historical District, significant "archaeological resources, or traditional cultural properties could be adversely affected: The ORRCRMP has been approved by the Tennessee SHPO. It includes procedures for determiniing theeffect of an undertaking on cultural resources, consulting with 'the Tennessee SHPO and Native'American groups, and mitigating adverse .effects (Souza 'et al. '-2001). These ' procedures,"'including additional surveys and any necessary mitigation, would have to be completed before' 'any ground-disturbing activities for construction of a new facility could begin.

5.2.5 Transportation

The action alternatives involve transportation of DUF6 and non-DUF6 cylinders froin 'ETTP to Portsmouth, in addition to transportation of the conversion products to a disposal site or'to commercial users. The ETTP cylinders are expected to be shipped by truck and 'the conversion
products by rail.. However, a viable option is to ship .some ETTP cylinders via rail and the ''conversion products by truck. For purposes of this EIS, transportation of all cargo'is cofisideredfor both truck and rail modes of transport. In a similar fashion, conversion products declared tobe wastes are expected to be sent to Envirocare of Utah for disposal; another viable option is tosend the products to NTS. Thus; both options are evaluated.' If not used as' disposal containers fordepleted U3 08 products, the emptied heel cylinders would be crushed and shipped in 20-fl (6-i)'cargo containers, approximately 10 to a container.,However, up to 10% of these cylindersimight 'not meet Envirocare acceptance criterialand would be shipped as-is to NTS for disposal'"(UDS 2003b). i

As discussed in Appendix F, Section F.3, the impacts of transportation were calculated in'three areas: (1) collective population risks during routine 'conditions '-aind -ccidents'
(Section 5.2.5.1), (2) radiological risks to MEls during-routine conditions (Section 5;2.5.2), and
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(3) consequences to individuals and populations after the most severe accidents involving a
release of radioactive or hazardous chemical material (Section 5.2.5.3).

5.2.5.1 Collective Population Risk

The collective population risk is a measure of the total risk posed to society as a whole by
the actions being considered. For a collective population risk assessment, the persons exposed
are considered as a group, without specifying individual receptors. The collective population 'risk
is used as the primary means of comparing various options. Collective population risks are
calculated for both vehicle- and cargo-related causes for routine transportation and accidents.
Vehicle-related risks are independent of the cargo in the shipment and' include risks from'
vehicular exhaust emissions and traffic accidents (fatalities caused by physical trauma).

5.2.5.1.1 ETTP Cylinders. The total collective population risks for shipment of the
entire ETTP inventory to Portsmouth are presented in Table 5.2-24 for DUF6 and non-DUF6
cylinders. Annual impacts would depend on the duration of the shipping campaign' and can'be
computed by dividing the total risk by the' campaign duration. No fatalities 'are expected as' a
result of the shipping campaign because all estimated collective fatality risks would be much less.
than 0.5. The estimated radiation doses from the shipments are much less than levels expected to
cause an appreciable increase in the risk of cancer in crew members and the public. The highest'.
fatality risks are from vehicle-related causes, with the risks for truck shipments being higher than
for rail.

The highest radiological risks would be for routine transport by general train (0.03 crew
LCFs) followed by truck (0.01 crew LCFs). In RADTRAN (Neuhauser and Kanipe 1992), rail
crew risks are calculated for railcar inspectors in rail yards. During transport, members of the rail
crew are assumed to be shielded completely by the locomotive(s) and any intervening railcars.
The radiological risks from accidents are approximately 10 times lower than' those for routine
transport. No, chemical impacts, would occur under normal transport conditions because the
package contents are assumed to remain confined. Chemical accident risks for the entire shipping
campaign would be negligible for any transport option. No adverse effects (3.6 x 10-6 or less) or
irreversible adverse effects (2.6 x 10-6 or less) are expected.

5.2.5.1.2 Ammonia. Anhydrous NH3 would be transported'to the conversion facility for
generation of hydrogen, which. is used in the conversion process. Collective population risks
associated with the transport of NI- 3 to the site are shown in Table 5.2-25 for' three different
distances between the origin of NH3 and the site. When a distance of 620 rni (1,000 km) from the
site is assumed and average accident rates and population densities are used, the number of
adverse effects that are expected among the crew and the population along the transportation
route would be about 5 for the truck option and about I for the rail option.! For the same distance,
less than I irreversible adverse effect or fatality would be expected for either transportation
mode. As expected, the risks would be smaller for distances of less than 620 mi (1,000 km) and
higher for greater distances.
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TABLE 5.2-24 E TTP Ur 6 Cylinder Shipments to Portsmouth

DUF6  Non-DUF 6

Mode Truck Raila Truck Rail3

Shipment summary
Number of shipments 4,900 1,225 503 181
Total distance traveled (km) 2,380,000 872,000 244,000 129,000

Cargo-relatedb.
Radiological impacts

Dose risk (person-rem)
Routine crew 26 82 3.5 17
Routine public

Off-link 0.28 1.2 0.11 0.25
On-link 0.82 0.046 0.32 0.0094
Stops 7.8 1.4 3.1 '0.29
Total -8.9 2.6 3.5 , 0.55

Accidentc 0.24 0.022 0.0011 5.2 x 10-5
Latent cancer fatalitiesd

Crew fatalities 0.01 0.03 0.001 0.007
Public fatalities 0.005 0.001 0.002 0.0003

Chemical impacts
Adverse effects 3.6 x 10-6 9.9 x 10-8 0 0
Irreversible adverse effects 2.6 x 10-6 7.6 x 10-8 0 0

Vehicle-relatedc
Emission fatalities 0.2 0.01 0.02 0.002
Accident fatalities 0.069 0.029 0.007 0.0043

n Risks are presented on a railcar basis. One shipment is equivalent to one'railcar.

b Cargo-related impacts are impacts attributable to the radioactive or chemical nature
of the material being transported.

c Dose risk is a societal risk and is the product of accident probability and accident
consequence.

d Latent cancer fatalities are calculated by multiplying dose by the ICRP
Publication 60 health risk conversion factors of 4 x 104 fatal cancers per
person-rem for workers and 5 x_!0 4 for the public (ICRP 1991).

-. ' Vehicle-related impacts are impacts independent of the cargo in the shipment.
~~~~~~~~, , ..',., ............,,'..,I ..'. ........... ;
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TABLE 5.2-25 Collective Population Transportation Risks for
Shipment of Anhydrous Ni13 to the Portsmouth Conversion Facility

Distance to Conversion Facility (km)

Mode 250 1,000 5,000

Truck Option

Shipment summary
Number of shipments 704 704 704
Total distance (km) 176,000 704,000 3,520,000

Cargo-related 3

Chemical impacts
Adverse effects 1.3 5.3 26
Irreversible adverse effects 0.19 0.77 .3.9

Vehicle relatedb
Emission fatalities 0.02 0.07 0.3
Accident fatalities 0.0026 0.01 0.052

Rail Option

Shipment summary
Number of shipments 352 352 352
Total distance (km) 88,000 352,000 1,760,000

Cargo-related'
Chemical impacts

Adverse effects 0.29 1.2 5.8
Irreversible adverse effects 0.041 0.17 0.83

Vehicle-relatedb
Emission fatalities 0.0009 0.004 0.02
Accident fatalities 0.0069 0.028 0.14

Cargo-related impacts are impacts attributable to the radioactive or chemical nature
of the material being transported.

b Vehicle-related impacts are impacts independent ofthe cargo in the shipment.

5.2.5.1.3 Conversion Products. The transportation assessment: for the shipment of
depleted uranium conversion products for, disposal considers several options. The proposed
disposal site is the Envirocare facility. (A small number of empty cylinders may require disposal
at NTS.) For shipments to Envirocare, rail is evaluated as the proposed mode and truck is
evaluated as an alternative. In addition, NTS is considered as an alternative disposal site. For this
alternative, both truck and rail modes are evaluated, although neither is currently proposed.

For assessment of the rail option to NTS, it is assumed that a rail spur would be built in
the future to provide rail access to NTS. Currently, the nearest rail terminal is about 70 mi
(113 kin) from NTS. If a rail spur was not available in the future and if NTS was selected as the
disposal site, shipments could be made by truck, or rail could be used with an intermodal transfer
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to trucks at some place near NTS. (Transportation impacts for the interrnodal option' would be
slightly greater than those presented for rail assuming NTS rail access, but less than those
presented for the truck alternative.) If a rail spur to NTS was built, the impacts would require
additional NEPA review.

Estimates of the collective population risks for shipment of the U308 , emptied cylinders,
and CaF2 to Envirocare over the entire 1 8-year operational period are presented in'Table 5.2-26,
by assuming the U308 product is shipped in bulk bags. As an option, risks for the shipment of
these materials to NTS are provided in Table 5.2-27. No radiological LCFs, traffic fatalities, or
emission fatalities are expected for rail transport under either option. If the truck option was
used, about I traffic'fatality would occur and up to 7 fatalities from vehicle emissions might
occur over the project period. No LCFs are expected.

If the emptied DUF6 cylinders were refilled with the U308 product and used to transport
the product to the disposal facility, as proposed, the risks shown in Tables 5.2-26 and 5.2-27 for
transportation of emptied cylinders would not be applicable, and the risks associated with
transportation of CaF2 would be the same.'The risks of transporting the U3 0g product in
cylinders would be about the same as the sum of the risks for transporting the product in bulk
bags plus the risk of shipping the crushed cylinders for the truck option (Table 5.2-28), assuming
two refilled cylinders per truck. If one cylinder per truck were shipped, routine risks to the crew
and vehicle-related risks would approximately double because the number of shipments' would
double. If the rail option was used, the risks would be'slightly higher for the cylinder refill
option, primarily because the quantity of U3 0 8 shipped in a single railcar would be less under
the cylinder refill option than under the bulk bag option, and the number of shipmehts-would be
proportionally higher.

The risks for shipping the HF co-product are presented in Table 5.2-29 for representative
shipment distances of 250, 1,000, and 5,000 km (155, 620, and 3,100 mi) by using average
accident-rates and population densities. For shipment distances up to 5,000 km (3,100 mi),
I traffic fatality might be expected for shipment of the HF by either truck or rail and up to
4 emission fatalities could occur for shipment by truck, with none expected for rail shipments.
For chemical risks, approximately I irreversible adverse effect is estimated for both truck and
rail transport. Thus, no chemical fatalities are expected because approximately 1% of the cases
with irreversible adverse effects are expected to result in fatality (Policastro et al. 1997).
Table 5.2-30 presents the risks associated with the shipment of CaF2 to either Envirocare or NTS
should the HF be neutralized and disposed of as waste. Shipment of the CaF2 to either
Envirocare or NTS would have similar impacts, approximately 10 and 0 emission fatalities for
truck or rail, respectively, and about I traffic fatality if shipped by truck.

The results of the transportation analysis discussed above indicate that the largest impact
during normal transportation conditions would'be associated with vehicle exhaust and fugitive
dust emissions (unrelated to the cargo). Health risks from cardiovascular and pulmonary diseases
have been linked to incremental increases in -particulate conrcentrations 'in air.' However,
estimating the health'risks associated with vehicle'emissions is subject to a great deal of



TABLE 5.2-26 Collective Population Transportation Risks for Shipment of Conversion Products to Envirocare as the Primary
Disposal Site, Assuming the U30 8 Is Disposed of in Bulk Bags

UjOg ' Emptied Cylinders ' CaF2

Portsmouth to Envirocare Portsmouth to Envirocarea Portsmouth to NTSb Portsmouth to Envirocare

Mode Truck (option)- Rail (proposed)c Truck (option) Rail (proposed)c Truck (proposed) Rail (option)' Truck (option) Rail (proposed)'

Shipment summary
Number of shipments .8,846 2,212 2,007 1,004 2,232 558. IS 4'
Total distance (krn) 25,860,000 7,315,000 5,866,000 3,320,000 : 7,504,000 2,240,000 43,850 13,230

Cargo-rclatedd 'm'
Radiological impacts:

Dose risk (person-rem)
Routine crew- 150 - 350 35 88 .79 170 NAC NA
Routine public

Off-link 2.6 12 0.7 2.9 1.2 3.9 NA NA
On-link 7.2 0.31 1.9 0.077 3.0 0 0.12 NA NA
Stops 60 5.4 16 1.3 23 2.7 NA NA
Total 70 17 19 4.3 - 27 6.6 NA NA

Accidentr 28 9.3 0.24 0.075. 0.02 0.0062 NA NA
Latent cancer fatalitiesg

Crew fatalities 0.06 0.1 0.01 0.04 0,03 0.07 NA NA
Public fatalities 0.05 0.01 0.009 0.002 0.01 0.003 , NA NA

Chemical impacts
Adverse effects. 0.0009 0.0003 NA NA NA NA NA NA
Irreversible adverse 0.0001 0.00009 NA NA - NA NA NA NA
effects

Vchicle-relatedh
Emission fatalities 5 0.2 1 - 0.1 2 0.05 0.008 0.0005
Accident fatalities 0.53 0.24 0.12 0.11 0.13 0.061 0.0009 0.00043

a Emptied cylinders are crushed and shipped 10 per cargo container, with I container per truck or 2 containers per railcar.
b Cylinders assumed not to meet waste acceptance criteria for Envirocare. Shipped "as-is" one per truck or four per railcar.
c Risks are presented on a railcar basis. One shipment is equivalent to one railcar. For assessment purposes, it was assumed that rail access to NTS would be available in the

future.
d Cargo-related impacts are impacts attributable to the radioactive or chemical nature of the material being transported.

NA = not applicable.
f Dose risk is a societal risk and is the product of accident probability and accident consequence.
g Latent cancer fatalities were calculated by multiplying the dose by the ICRP Publication 60 health risk conversion factors of 4 x 104 fatal cancers per person-rem for workers

and 5 x 104 for the public (ICRP 1991)..
h Vehicle-related impacts are impacts independent of the cargo in the shipment.

I

. 3

cli

N

Li

C'21



TABLE 5.2-27 Collective Population Transportation Risks for Shipment of Conversion Products to NTS as an Optional Disposal Site,
Assuming the U308 Is Disposed of In Bulk Bags

U308  Emptied Cylinders CaF2

-Portsmouth to NTS Portsmouth to NTS' Portsmouth to NTSb Portsmouth to Envirocare

Mode Truck (option) Rail (option)c Truck (option) Rail (option)c Truck (option) Rail (option)9 Truck (option) Rail (option)c

Shipment summary.
Number of shipments 8,846 2,212 2,007 1,004 2,232 558. 15 - 4
Total distance (kni) 29,740,000 8,879,000 6,748,000 4,030,000 7,504,000 2,240,000 43,850 ; 13,230r

Cargo-relatedd
Radiological impacts -

Dose risk (person-rem) v ;. -
Routine crew - ' . 180 410 41 100 79 170 NA9 NA
Routine public

Off-link 3.6 ' 9.2. 0.96 2.3 1.2 3.9 NA NA
On-link . 9.0 0.28 2.4 0.069 3.0 0.12 NA . NA
Stops ' : e 69 6.4 , 18 1.6 23 2.7 NA NA :
Total :82 - 16: 22 3.9 : 27 6.6 NA NA.

Accidentt : 20 . 7.5 0.18 0.053 ' 0.02 0.0062 NA NA
Latent cancer fatalities.^

Crew fatalities - . - .: 0.07 0.2 0.02 0.04 0.03 0.07 ' NA NA
Public fatalities -0.05 0.01 0.01 0.002 0.01 0.003 ' NA NA

Chemical impacts
Adverse effects - 0.001 0.0004 NA . NA. NA NA. NA NA
Irreversible adverse' . 0.0002 0.0001 NA NA . NA NA NA - NA
effects

Vehicle relatedh ., . .. . ; '
Emission fatalities - 6 0.2 I 0.09 2 0.05 .008 0.0005.*
Accidentfatalities - 0.53 0.24 0.12 0.11 O 0.13 0.061 0.0009 0.00043 b

a Cylinders are crushed and shipped 10 per cargo container, with I container per truck or 2 containers per railcar. .

b Cylinders assumed not to meet waste acceptance criteria for Envirocare. Shipped "as-is" one per truck or four per railcar.
c Risks are presented on a railcar basis. One shipment is equivalent to one railcar. For assessment purposes, it was assumed that rail access to NTS would be available in the future. | t
d Cargo-related impacts are impacts attributable to the radioactive or chemical nature of the material being transported. '

NA = not applicable.' . .
f Dose risk is a societal risk and is the product of accident probability and accident consequence. 71
9 Latent cancer fatalities were calculated by multiplying the dose by the ICRP Publication 60 health risk conversion factors of 4 x 104 fatal cancers per person-rem for workers

and 5 x 104 for the public (ICRP 1991).
h Vehicle-related impacts are impacts independent of the cargo in the shipment.
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TABLE 5.2-28 Collective Population Transportation Risks for Shipment of U3 08 Conversion
Products in Emptied Cylinders

Portsmouth to Envirocare (proposed) Portsmouth to NTS (option)

Truck (option) Truck (option)
Rail Raila

Mode I cylinder 2 cylinders (proposed) I cylinder 2 cylinders (option)

Shipment summary
Number of shipments 21,000 10,500 4,200 21,000 10,500 4,200
Total distance (km) 61,380,000 30,690,000 13,890,000 70,600,000 35,300,000 16,860,000

Cargo-relatedb
Radiological impacts

Dose risk (person-rem)
Routine crew 330 180 520 390 210 600
Routine public

Off-link 4.5 4.5 19 6.1 6.2 15
On-link 12 12 0.52 15 15 0.46
Stops 100 100 8.8 120 120 10
Total 120 120 29 140 140 26

Accident 31 31 10 21 21 8
Latent cancer facilities

Crew fatalities 0.1 0.07 0.2 0.2 0.08 0.2
Public fatalities 0.07 0.08 0.02 0.08 0.08 0.02

Chemical impacts
Adverse effects 0.0008 0.0008 0.0004 0.0009 0.0009 0.0005
Irreversible adverse 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
effects

Vehicle-related'
Emission fatalities 10 5 0.5 10 7 0.4
Accident fatalities 1.3 0.63 0.45 1.3 0.63 0.46

1.

3 For assessment purposes, it was assumed that rail access to NTS would be available in the future.

b Cargo-related impacts are impacts attributable to the radioactive or chemical nature of the material being
transported.

c Vehicle-related impacts are impacts independent of the cargo in the shipment. .1

uncertainty. The estimates presented in this EIS were based on very conservative health risk
factors presented in Biwer and Butler (1999) and should be considered an upper bound. For
perspective, in a recently published EIS for a geologic repository at Yucca Mountain, Nevada,
(DOE 2002h), the same risk factors were used for vehicle emissions; however, they were
adjusted to reduce the amount of conservatism in the estimated health impacts. As reported in the
Yucca Mountain EIS, the adjustments resulted in a reduction in the emission risks by a factor of
about 30.
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TABLE 5.2-29 Collective Population Transportation Risks for Shipment of the I11
Conversion Co-Product from the Portsmouth Siteto Commercial Users - ':

on Final EIS

49/6 IIF . - 70% IF

Mode 250 km 1,000 km 5,000 km 250 km 1,000 km 5,000 km

Truck Option

Shipment summary
Number of shipments 5,792 5,792 5,792 2,417 2,417 2,417
Total distance (km) 1,448,000 5,792,000 28,960,000 604,250 2,417,000 12,085,000

Cargo-related3
Chemical impacts

Adverse effects 0.13 0.54 2.7 0.50 2.0 10
Irreversible adverse effects 0.011 0.045 0.23 0.040 0.16 0.81

Vehicle-relatedb
Emission fatalities 0.1 0.5 3 . 0.06 . . . 0.2 I
Accident fatalities 0.022 0.086 0.43 0.0090 . 0.036 0.18

Rail Option

Shipment summary
Number ofshipments 1,159 1,159 1,159 484 .484 .484
Total distance (km) 289,750 1,159,000 5,795,000 121,000 484,000 2,420,000

Cargo-relateda , ; .
Chemical impacts ,

Adverse effects 0.19 0.74 3.7 0.48 1.9 9.7
Irreversible adverse effects- 0.012 0.047 0.23 0.04 0.16 0.79

Vehicle-relatedb .
Emission fatalities 0.003 0.01 .0.06 0.001 0.005 0.02.
Accident fatalities 0.023 0.09l 0.45 0.0095 0.038 0.19

. Cargo-related impacts are impacts attributable to the radioactive or chemical nature of the material being
transported. . . . .. ..

b Vehicle-related impacts are impacts independent of the cargo in the shipment.

1.2 .5. M Eps In vd ld. - . Conditions

5.2.5.2 Maximally Exposed Individuals during Routine Conditions

During the routine transportation of radioactive material,- specific individuals :may be
exposed to radiation in the vicinity of a shipment. RISKIND (Yuan et al. 1995) has been used to
estimate the risk to these individuals for a number of hypothetical exposure-causing events. The
receptors include transportation crew members, inspectors,.and members of the public exposed
during traffic delays,.while working at aservice station, or while living near an origin or a
destination site. The assumptions about exposure are given in Biwer et aL.(2001). The scenarios
for exposure are, not meant. to be, exhaustive; they were selected to, provide a range of
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TABLE 5.2-30 Collective Population Transportation Risks for
Shipment of CaF2 for the Neutralization Option

Parameter Truck (option) Rail (proposed)3

Number of shipments 13,559 3,390

Portsmouth to Envirocare option
Total distance (km) 39,630,000 11,210,000
Emission fatalities 7 0.4
Accident fatalities' 0.81 0.37

Portsmouth to NTS option
Total distance (km) 45,590,000 13,610,000
Emission fatalities 10 0.3
Accident fatalities 0.82 0.37

a Risks are presented on a railcar basis. One shipment is equivalent
to one railcar.

representative potential exposures. Doses were assessed and are presented in Table 5.2-31 on a
per-event basis for the shipments of all radioactive materials.

On a per-shipment basis, the radiological risks to an MEI during routine transportation
would be slightly higher for non-DUF6 shipments than for depleted uranium shipments because a
higher external dose rate is. assumed. The highest potential routine radiological exposure to an
MEI, with an LCF risk of 3 x 10-7, would be for a person stopped in traffic near a rail shipment
of non-DUF6 cylinders from ETTP for 30 min at a distance of 3 ft (I m). There is'also the
possibility for multiple exposures. For example, if an individual lived near the Portsmouth site
and all shipments of U308 were made by rail in bulk bags, the resident could receive a combined
dose of approximately 2.4 x 10-5 rem if present for-all shipments (calculated as the product of
about 2,200 shipments and an estimated exposure per shipment of 1.1 x 10-8 rem). The
individual dose would increase by a factor of 2 approximately if the U308 product was shipped
in refilled cylinders. This dose is still very low, however- more than 6,000 times lower than the
individual average annual exposure of 0.3 rem from natural background radiation.

5.2.5.3 Accident Consequence Assessment

Whereas the collective accident risk assessment considers the entire range of accident
severities and their'related probabilities,-the accident consequence assessment assumes that an
accident of the highest severity category has occurred. The consequences, in terms of committed
dose (rem) and LCFs for radiological impacts and in terms of adverse affects and irreversible,
adverse effects for chemical impacts, were calculated for both exposed populations and'
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TABLE 5.2-31 Estimated Radiological Impacts to the lIEI from Routine Shipment of
Radioactive Materials from th 'Portsmouth Conversion Facility

Person in Person at Gas Person near
Material. Mode Inspector 'Resident Traffic Station Rail Stop

Routine Radiological Dosefronm a Single Shipment (rem)

DUF6 Truck .6.3 x,10-5, 5.4 x10-9  2.3 x IOA
Rail 1.1 x 04, 1.5 x l0-8 2.6 xOA

7,5 x 10-6
NA

NA 8

9.3 x 10-7

Non-DUF6

Depleted U30 8 (in bulk bags)b

Crushed heel cylindersc

Truck 1.4 x 104 2.0 x 10-8 5.0 x I0O
Rail 1.8 x 104 2.5 x 10-8 5.0 x 10

2.7 x I 0-5
NA

i .. . .. -. I . .* .

Truck ,4.0x 10-5 3.1 xi -9 1.6 x 10. , 4.4 x 10-6
Rail 9.3 x 10-5 .1.1 x 10-8 2.7 x 10 NA

Truck 5.3 xiO 5' 5.7 x 09 'I.6 x I 04
Rail ': 6.6x IO-' 9.4x 10-9 1.x 104

i , u . . . .
I feel cylindersd , Truck 6.8 x 10-$- 5.4 x 10-9 ;2.7 x 104

Rail _ 1.5 x .104 . 2.0 x 1)0- .4.0 x 104.

Routine Radiological Riskfrom a Single Shipment (lifetime risk of a LCF'F

7.7 x 10-6
NA

7.5 x 10-6
NA.

4 x 10-9
NA

NA
1.6 x 10-

NA
6.9 x 10-7

NA
6.1 x 10-7

NA
1.3 x 1

NA
'5 x 10-10

DUF6 Truck 3 x I j . ' 3 x *IO o2 1 xf 10-
7

Rail 6 x 10g- 8 x 10-12 - -I x 1-7

Non-DUF6 Truck 9x 10-8 IVx O-ll 3 x 10-7
Rail g x jO-8., I x lo-jt 3 x 10-7

I x 10-8 NA
NA ... 8 x 1-

2 x 10-9 NA
NA 4 x jo-10

Depleted U308 (in bulk bags)b

Crushed heel cylindersc

Truck
Rail

Truck
Rail

2 x l0-8 i 2 x1'IO.2 '8 x lo-8
5 x 10-8 `6 x 10-12 Ix 10-7

3 x 10-8
3 x 10-8

3 x 10-12 8 x 10-8 4 x 10-9
5 x 10-12 8 x 10-8 NA

Heel cylindersd Truck 3 x'0 3x' )-t2 jx 10o7.i
Rail 7 x 0-S -Ix lx -l0 ,' 2x I0 , NA

NA -'
3 x

NA.
6 x 10-1O

3 Not applicable.
:.: .;.

b Per-shipment doses and LCFs would be approximately the same for the cylinder refill option.

C Crushed heel cylinders are'shipped 10 per cargo container, with I container per truck or 2 containers per
railcar.

d Cylinders assumed not to meet waste acceptance criteria for Envirocare. Shipped"as-is,"onepertruckor
four per railcar. ' ; ' ' ' ' p a o p t or

LCFs were calculated by multiplying the dose by the ICRP Publication 60 health risk conversion factors
of 4 x 104 fatal cancers per person-rem for workers and S x 104 for the public (ICRP 1991).
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individuals in the vicinity of an accident. Tables 5.2-32 and 5.2-33 present the radiological and
chemical consequences, respectively, to the population from severe accidents involving shipment
of DUF6, depleted U308, emptied heel cylinders, anhydrous N17 3, and aqueous HF.

Because the average uranium content of each non-DUF 6 cylinder shipment is much less
than that of a DUF6 cylinder shipment (the totai amount of UF 6 in the non-DUF6 cylinders is
approximately 25 t [28 tons], compared with approximately 12 t [13 tons] in each DUF6
cylinder), a separate accident consequence assessment was not conducted for non-DUF6 cylinder
shipments. The potential impacts of the highest-consequence accidents for non-DUF6 cylinder
shipments would be much less than those presented in Tables 5.2-32 and 5.2-33 for DUF6
shipments.

The nuclear properties of DUF6 are such that the occurrence of a nuclear criticality is not
a concern, regardless of the amount of DUF6 present. However, criticality is a concern for the
handling, packaging, and shipping of enriched UF6. For enriched' UF 6, criticality control is
accomplished by employing, individually or collectively, specific limits on uranium-235
enrichment, mass, volume, geometry, moderation,. and spacing for each type of cylinder. The
amount of enriched UF6 that may be contained in an individual cylinder and the total number of
cylinders that may be transported together are determined by the nuclear properties of enriched'
UF6. Spacing of cylinders of enriched UF6 in transit during routine and accident conditions is
ensured by use of regulatory approval packages that provide protection against impact and fire.
Consequently, because of these controls and the relatively small number of shipments containing
enriched UF6, the occurrence of an inadvertent criticality. is not considered to be credible and
therefore is not analyzed in the accident consequence assessment in this EIS.

No LCFs are expected for accidents involving heel cylinders; however, up to 3 or
60 LCFs might occur following a severe urban rail accident involving a railcar of U3 03 or
DUF6 , respectively. Severe rail accidents could have higher consequences than truck accidents-
because each railcar would'carry more material than each truck. The highest consequences were
estimated on the basis of the assumption that the accident occurred in an urban area under stable
weather conditions (such as at nighttime).

In a highly populated urban area, it is estimated that about 3 million people. could be
exposed to small amounts of uranium as it was dispersed by the wind. Among those exposed, it
is estimated that approximately 60 LCFs could occur in the urban population in addition to those
occurring from all other causes. For comparison, in a population of 3 million people,
approximately 700,000 are expected to die of cancer from all causes. The occurrence of a severe
rail accident in an urbain area under stable weather conditions are expected to be rare. The
consequences of cylinder accidents occurring in rural environments, during unstable weather
conditions (typical of daytime) or involving a truck shipment, were also assessed. The
consequences of all other accident conditions are estimated to be considerably less than those
described above for the severe urban rail accident.

A comparison of Tables 5.2-32 and 5.2-33 indicates that severe accidents involving
chemicals transported to and from the conversion facility site could have higher consequences
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TABLE 5.2-32 Potential Radiological Consequences to the Population from Severe
Transportation Accidents3  

- '

Neutral Meteorological Conditions Stable Meteorological Conditions

Material Mode Rural Suburban Urbanb Rural Suburban Urban"

Radiological Dose (person-rem)

DUF6

Depleted U30, (in bulk bags)

I., .

Truck
Rail

590 580
2,400 2,300

1,300
- 5,200

550
2,200

15,000 15,000 32,000
60,000 58,000 130,000

630 610 1,400
2,500 2,400 5,400

Truck 250 250
Rail 1,000 990

Dcplctcd U30, (I cylinder)

Depleted U30s (2 cylinders)

Crushed heel cylindrsc

Truck 120 110 250 280 280 620
Rail 290 280 630 710 - 690 1,500

Truck 230 230 500 570 550 1,200
Rail 580 560 1,300 1,400. 1,400 3,100

Truck
Rail

Truck
Rail

2.5 0.67 1.5
5.0 1.3 3.0

4:4
8.7

1.2 2.6
2.3 -'5.2

Hicel cylindersd .0.25 0.067 0.15 0.44 0.12.
1.0 027. 0.60 1.7 0.47

.026.
1.0

Radiological Risk aLCF)

DUF, Truck 0.3 . 0.3
Rail I I

0.6
3

7 7 20
30 30 60

Depleted U308 (in bulk bags)

Depleted U3Os (I cylinder)

Depleted U308 (2 cylinders)

Crushed heel cylinders'

Truck
Rail

0.1 0.1 0.3
0.5 0.5 1

Truck .. 0.06 ,. * .0.06 - .
Rail 0.1 0.1

I 0.1
0.3

0.3 0.3 0.7
I I 3

0.1 0.1 0.3
0.4 0.3 0.8

0.3 0.3 0.6
0.7 0.7 2

0.002 0.0006 0.001
0.004 I 0.001 - 0.003

Truck
Rail

0.1 0.1 0.3
0.3 0.3 0.6

Truck 0.001 0.0003
Rail 0.002 0.0007

' 0.0007
0.001

11cel cylindersd Truck 0.0001
Rail 0.0005

3 x 10-5
0.0001

7x l10-
0.0003 '

0.0002 . 6 x 10-5 0.0001
0.0009 0.0002 0.0005

National average population densities were used for the accident consequence assessment, corresponding to densities of
6 personsllrr2, 719 persons/krm2. and 1,600 persons/km2 for rural, suburban, and urban zones, respectively. Potential impacts were
estimated for the population within a S0-mi (80-km) radius, assuming a uniform population density for each zone.

b It is important to note that the urban population density generally applies to a relatively small urbanized area - very few, if any,
urban areas have a population density as high as 1,600 persons/km2 extending as far as 50 mi (80 km). The urban population density
corresponds to approximately 32 million people within the 50-mi (80-km) radius, well in excess ofthc total populations along the
routes considered in this assessment.

C Crushed heel cylinders are shipped 10 per cargo container, with I container per truck or 2 containers per railcar.

d Cylinders assumed not to meet waste acceptance criteria for Envirocare. Shipped "as-is," one per truck or four per railcar.

LCFs were calculated by multiplying the dose by the ICRP Publication 60 health risk conversion factors of 4 x 104 fatal cancers per
pcrson-rem for workers and 5 x 10 4 for the public (ICRP 1991).
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TABLE 5.2-33 Potential Chemical Consequences to the Population from Severe
Transportation Accidents"

Neutral Meteorological Stable Meteorological
Conditions Conditions

Chemical
Effect Mode Rural Suburban Urbanb Rural Suburban Urbanb

Number of Persons with the Potentialfor Adverse Health Effects

DUF6 Truck
Rail

0 2 4
4 420 940

6 760 1,700
110 13,000 28,000

Depleted U308  Truck
(in bulk bags) Rail

o 1 1 0
0 3 9 0

12 28
47 103

Depleted U3 0g Truck (I cylinder) 0
(in cylinders) Truck (2 cylinders) 0

Rail 0

0 1 0 6 13
I I 0 11 26
2 5 0 27 58

I

Anhydrous NH3 Truck
Rail

49% IIF

70% HF

Truck
Rail

Truck
Rail

*6 710 1,600
10 1,100 2,500

0.35 42 93
0.99 120 270

2.8 340 760
9.3 1,100 2,500

55 6,600 15,000
90 Il,000 24,000

3.4 400 900
7.3 880 1,900

44 5,200 12,000
110 14,000 30,000

Number of Persons with the Potentialfor Irreversible Adverse Health Effectsc

DUF6  Truck 0 1 2 0 1
Rail 0 1 3 0 2

3
4

Depleted U3 08  Truck 0
(in bulk bags) Rail 0

Depleted U308  Truck (I cylinder) . 0
(in cylinders) Truck (2 cylinders) 0

Rail 0

Anhydrous N113  Truck I 0.8
Rail I

0 0 0 5 10
. 0 0 0 17 38

0 0-. 0 2
0 0 0 4
I 1 0 10'

5
8
22

I

100 200 10 1,000 3,000
200 400 20 2,000 5,000

49% HF Truck
Rail

0.025 3.0
0.081 9.7

6.6 0.25 30
22 0.62 74

66
160

540
1.800

70% IIF Truck
Rail

0.23 . 27- 60 2.0 240
0.77 92 210 6.7 800

Footnotes on next page.
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. Ii

a National average population densities were used for the accident consequence assessment,
corresponding to densities of 6 persons/km 2  2 and ,600 persons/km 2 for
rural, suburban, and urban zones, respectively. Potential impacts were estimated for the
population within a 50-mi (80-kin) radius, assuming a uniform population density for each
zone. . .

b It is important to note that the urban population density generally applies to a relatively.
small urbanized area - very few, if any, urban areas have a population density as high as
1,600 persons/km2 extending as far as 50 mi (80 km). The urban population densityorre).pThesurbanapopulataonldensity i
corresponds to approximately 32 million people within the 50-mi (80-kin) radius, well in
excess of the total populations along the routes considered in this assessment.

c The potential for irreversible adverse effects from chemical exposures. Exposure to 11F or
uranium compounds is estimated to result in fatality to approximately 1% or less of those
persons experiencing irreversible adverse effects (Policastro et al. 1997). Exposure to
anhydrous Ntl3 is estimated io result in fatality to approximately 2% of those persons
experiencing irreversible adverse effects (Policastro et al. 1997).

than radiological accidents. For example, a severe rail accident involving 'transportation 'of
anhydrous N113 to' a site in an urban area under stable meteorological conditions could lead'to
5,000 irreversible adverse effects. Among the individuals experiencing these' irreversible effects,
there could be close to 100 fatalities (about 2% of the irreversible adverse effects [Policastio
et al. 1997)). Similarly, a 70% aqueous HF rail, accident under the same' conservative
assumptions could result in approximately. 1,800 irreversible adverse effects and 18 fatalities. As
indicated in Table 5.2-33, the consequences would be considerably less if the accident-6ccurred
in a less populated area under neutral. meteorological conditions. Consequences would also be
less if a truck was involved in the accident rather than a railcar, because the truck would carry
less material than a railcar. , ,

1. I

Accidents for which consequences are, provided in Tables' 5.2-32 and 5.2-33 are
extremely 'rare. For. example, the average,. accident rate for -interstate-registered heavy
combination trucks is approximately 3.0 x 10i-_per kilometer (Saricks and Tompkins 1999). The
conditional probability that a given accident would be a severe accident is on the order 'of 0.06 in
rural and suburban areas and about 0.007.in urban areas (NRC 1977). Therefore, the frequency
of a severe accident p'er kilometer of travel in an'urban area is about 2 x 10-9. For shipment of
NH3 to the site, the total distance traveled is estimated to be about 435,000 mi (700,000 km) if
the NH3I is transported from a location 620 mi (1,000 km) away from the conversion site
(Table 5.2-25). The fraction of the distance traveled in urban areas is generally less than 5%
(DOE 2002g, Table 6.10). If 5% is assumed, the total distance traveled in urban areas would be
about 22,000 mi (35,000 k1m). On the basis of these assumptions, 'the probability of a severe NH3
accident occurring in an urban area is about 7 x 10-S. In general, stable weather conditio's occur
only about one-third of the time, resulting in a probability for the most severe anhydrous NH3
accident listed in Table 5.2-33 of about 2 x 10-5 (or a :1-in-50,000 chance of occurrence) during
the 18-year operational period. This means that such an accident is expected to occur about once
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every 900,000 years. Similarly, the severe aqueous 70% HF transportation truck accident is
expected to occur about once in every 250,000 or more years of operation (i.e., it has about a
I -in-I 0,000 chance of occurring over the 18-year operational period).

The probability of a rail accident involving anhydrous NH3 or 70% HF is evenless than
2 x 10o or I x 104, respectively, over the 18-year operational period, because the accident rates
for railcars are lower (generally by about a factor of 5, see Table 6 in Saricks and Tompkins
[1999]) and the total distance traveled by train is less (generally by about a factor of 2 to 4) for
shipments of the same quantity of material over the same distance (because the mailcar capacity is
larger than the truck capacity). The conditional probability of a severe rail accident is about the
same as that of a severe truck accident (about 0.05 in rural and suburban areas and about 0.008 in
urban areas). Therefore, the probabilities of severe rail, accidents over the same operational
period are about 10 to 20 times less than the severe truck accidents.

Conservative estimates of consequences to the MEI located 100 ft (30 m) away from the
accident site along the transportation route are also made for shipment of DUF6 cylinders,
depleted U3 08, emptied heel cylinders (assuming they are not used as'containers for depleted
U308 ), anhydrous NH 3, and aqueous HF. The results for radiological impacts are shown in
Table 5.2-34. Under the conservative assumptions described above for consequences to the
population, it is estimated that the MEI could receive a dose of up to 3.7 rem in accidents
involving DUF6 cylinders and up to. 1.3 rem in accidents involving emptied cylinders. However,
for shipment of the depleted U3 08 product by train, the MEI dose could be as high as 670 rem if
the product was shipped in bulk bags and 380 rem if it was shipped in'emptied DUF6 cylinders.
For shipment by truck, the MEI dose would be 170 rem with bulk bags and' 150 rem with refilled
cylinders (two per truck). The dose received by- the individual would decrease quickly as the
person's distance from the accident site increased. For example, at a distance of 328 ft (100 'm),
the dose would be reduced by a factor" of about 6. (to about 110 rem and 60 rem for train
accidents with bulk bags and refilled cylinders, respectively, and to about 28 rem and 25 rem for
truck accidents with bulk bags and refilled cylinders, respectively). If the person was located at a
distance of 100 ft (30 in) and if the accident occurred under the most severe conditions described
above, the individual could suffer acute and potentially lethal consequences from both radiation
exposure and the chemical effects of uranium. At 328 ft (100 in) or farther from the accident, the
MEI would not be expected to suffer acute effects. However, the chance of the ME1 developing a
latent cancer would increase by about' 10% for the train accident and about 3% for the truck
accident under those conditions. For accidents involving DUF6 cylinders, anhydrous NHi3 , and
aqueous HF, the MEI would likely experience an irreversible health effect or death, depending
on the severity of the accident, weather conditions, and distance at the time of the accident.

Even though the risks are relatively low, the consequences of a few of the transportation
accidents are considered to be high. These high-consequence accidents are generally associated
with the transportation of anhydrous NH3 to the site and aqueous HF and depleted U3 08 from
the site. The consequences can be reduced or mitigated through design (e.g., by limiting the
quantity of material per vehicle), operational procedures (e.g., by judicial selection of routes and"
times of travel, increased protection and tracking of transport vehicles), and emergency response
actions (e.g., by sheltering, evacuation, and interdiction of contaminated food materials
following an accident.)
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TABLE 5.2-34 Potential Radiological Consequences to
the AXEl from Severe Transportation Accidents
Involving Shipment of Radioactive Materials

Neutral Meteorological Stable Meteorological
Coniditions ' Conditions

Dose Radiological 'Dose Radiological
Mode (rem) Risk (LCF)a (rem) Risk (LCF)a

DJUF6

Truck 0.43
Rail 1.7

0.0002 . 0.91
0.0009 ' 3.7

., .I . .

0.0004
0.002

'0.08
0.3

Depleted U308 (in bulk bags)
Truck - I 0.005 1170
Rail 42 . 0.02 670b

Depleted U308 (I cylinder)
* Truck '4.8 0.002 76

Rail 12 '0.006 190
0.04

' 0.09

0.08 -
0.2

Depleted U308 (2 cylinders)
Truck 9.6 0.005
Rail 24 0.01,

I 150b
* 3 8 0 b

. .

- Crushed heel cylinders
* Truck 0.28
* Rail 0.55

Heel cylindersd
Truck 0.028
Rail 0.11

'0.0001'
0.0003

' 0.63
1.3

0.0003
' 0.0006

' I x IO-' . 0.063
6 x 10-5 0.25

. . k

3 x 10-5
0.0001.

a LCFs were calculated by multiplying the dose by the ICRP
Publication 60 health risk conversion factors of4 x 104 fatal'
cancers per person-rem for workers and 5 x I 0-4 for the public
(ICRP 1991). * * -.

b 'See text for discussion. Because of the conservative
assumptions made in deriving the numbers in this table, the
MEl is likely to receive a dose that is less than shown here.
However, if the doses were as high as those shown in the table,
the M El could develop acute radiation effects. The individual
might also suffer from chemical effects due to uranium intake.

c Crushed heel cylinders are shipped 10 per cargo container,
with I containerper truck or 2 containers per railcar.

d Shipped -as is," one cylinder per truck or four cylinders per
railcar., . . . . . .
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5.2.5.4 Elistorical Safety Record of Anhydrous Nil 3 and llFTransportation
in the United States

Anhydrous NH3 is routinely shipped commercially in the United States for industrial and
agricultural applications. Information provided in the DOT Hazardous Material Incident System
(HMIS) Database (DOT 2003b) for 1990 through 2002 indicates that 2 fatalities and 19 major
injuries to the public or to transportation or emergency response personnel occurred as a result of
anhydrous NH3 releases during truck and rail operations. These fatalities and injuries occurred
during transportation or loading and unloading operations. Over that period, truck and rail NH3
spills resulted in more than 1,000 and 6,000 evacuations, respectively. Five very large spills,
greater than 10,000 gal (38,000 L), occurred; however, these spills were en route derailments
from large rail tank cars. The' two largest spills, both around 20,000 gal (76,000 L), occurred in
rural or lightly populated areas of Texas and Idaho and resulted in I major injury. The Idaho spill
in 1990 required the evacuation of 200 people. For highway shipments; I truck transport and
3 loading/unloading accidents occurred that involved large anhydrous N113 spills of between
4,000 and 8,000 gal (15,000 and 30,000 L). The I en route truck accident'involving the largest
truck spill (in Iowa on May 3, 1996) resulted in I fatality and the evacuation of 40 people. The
other 3' large truck shipment spills occurred during loading/unloading operations but did not
result in any fatalities. However, one of the spills involved a major injury and required the
evacuation of 14 people in addition to the treatment of 26 with minor injuries.

Over the past 30 years, the safety record for transporting anhydrous NH3 has significantly
improved as a result of several factors. Hazardous compressed gas truck shipment loading and
unloading operations require strict conformance with DOT standards for safety valve design and
specifications, in addition to requirements on the installation of measuring and sampling devices.
Federal rules governing the transportation of hazardous materials (49 CFR 173) require that
valves installed for tank venting, loading, and unloading operations must be "of approved design,
made of metal not subject to rapid deterioration by the lading, and must withstand the tank test
pressure without leakage." The MC331 compressed gas tanker trucks, which would most likely
be used to ship anhydrous NH3 to the DUF 6 conversion facility, 'must be equipped with check
valves to prevent the occurrence of a large spill (e.g., a spill from a feed line disconnection
during a loading operation). These valves are. typically located near the front end of a MC331
tanker truck and close to the driver's cab. Although not specifically required by DOT
regulations, excess flow valves may be installed to prevent a catastrophic'spill in the event that
the driver is unable to reach the manual check valve to cut off flow from a failed feed line or
loading tank valve. Safety measures contributing to the improved safety record over the past
30 years include the installation of protective devices on railcars, fewer derailments, closer
manufacturer supervision of container inspections, and participation of shippers in the Chemical
Transportation Emergency Center.

Most of the HF transported in the United States is anhydrous H1F, which is more
hazardous than the aqueous HIF. Since 1971, which is the period covered by DOT records
(DOT 2003b), no fatal or serious injuries to the public or 'to transportation or emergency
response personnel have occurred as a result of anhydrous HIF releases during transportation.
Over the period 1971 to 2003, 11 releases from railcars were reported to have no evacuations or
injuries associated with them. The only major release (estimated at 6,400 lb [29,000 kg] of [IF)
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occurred in 1985 and resulted in approximately 100 minor injuries. Another minor HF release
during transportation occurred in 1990. The safety record for transporting HF has improved'in
the past 10 years for the same reasons discussed above for Nil 3 .

5.2.6 Impacts Associated with IF and CaF2 Conversion Product Sale and Use

During the conversion of the .DUF6 inventory to depleted uranium oxide, products'having
some potential for reuse would be produced. These products would include HF and CaF2 , which
are commonly used as commercial materials. An' analysis of impacts associated with their
potential reuse has been included as part of this EIS. Areas examined include the characteristics
of these materials as produced within the conversion process, the current markets for these'
products, and the potential socioeconomic impacts within the United States if the products were
sold. Because there would be some residual radioactivity associated with these rnaterials, a
description of the DOE process for authorizing release of materials for unrestricted use (referred
to as "free release") 'and a bounding estimate of the potential human health effects of such free
release were included in the analysis. Details on the analysis are presented in Appendix E and are
summarized below. -'

.One of the chemicals produced during conversion would be an aqueous HF acid-water
solution of 55% strength. The predominant markets for HF' acid call for 49% and 70%' HF
solutions; consequently, this product would be further processed to yield these strengths. In the
preferred design, a small amount of solid CaF2 would also be produced.

Table 5.2-35, gives the approximate quantities of HF and CaF2 that would be produced
annually in the preferred designs. The quantities are based on the assumption that there would be
a viable economic market for the aqueous HF. produced. If such a market did not exist,: UDS
proposes that it would convert all of the HF to CaF2 and then either sell this product or dispose
of it as LLW or solid waste. The approximate quantity of CaF2 produced in this scenario would'
be 8,800 t (9,700 tons) at-the Portsmouth site.i,

Because it is expected that the UDS-produced HF and CaF2 would contain small amounts
of volumetrically distributed residual radioactive material, neither could be sold for unrestricted
use, and CaF2 could not be disposed of as solid waste, unless DOE established authorized limits
for radiological contamination in HF and CaF2. UDS would be required to apply for appropriate
authorized limits, according to whether HF.and CaF2 were sold; or CaF2 was disposed of as s6lid

TABLE 5.2-35 Products from DUF 6 Conversion
(tlyr)

Product ' Portsmouth Paducah Total

Depleted uranium oxide 10,800 14,300 25,100 ' |
HF acid (55% solution) ' ;8,200 I 1,000 19,300

-CaF2 - 18 24 42
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waste. In this context, authorized limits would be the maximum concentrations of radioactive
contaminants allowed to remain volumetrically distributed within the- [IF or CaF2. The dose
analysis presented in this EIS was not conducted to establish authorized limits.

The potential, bounding exposure rate for a hypothetical worker working in close
proximity to an [IF storage tank was estimated .to.* be 0.034 mrem/yr on the basis of very
conservative assumptions. Similar bounding estimates of the exposure rate to a worker in close
proximity to a CaF2 handling process yielded 0.23 mrem/yr. The radiation sources contributing
to the, bounding exposure rate for HF were external radiation and inhalation. For CaF2 , in
addition to. external radiation and, inhalation, the bounding exposure also resulted from, an
assumed, incidental ingestion. Given more realistic exposure conditions, the potential dose would
be much smaller than the bounding estimates. Potential exposures to product users would be
much smaller than those to workers. Detailed discussions on- the assumptions for bounding
exposure are provided in Appendix E.

Socioeconomic. impact analyses were conducted to; evaluate' the impacts of' the
introduction of the UDS-produced HIF or CaF2 into the commercial marketplace. The current' ;
aqueous HF acid producers have been identified as a potential market for the aqueous I-IF acid;
(UDS 2003b), with UDS-produced aqueous HIF replacing some or all of current U.S. production.
The impact of IIF sales on the local economy in which the existing producers were located and
on the U.S. economy as a whole would likely be minimal. *

No market for the 22,000 t (24,000 tons) of CaF2 that might be produced in the proposed'
conversion facilities at Paducah and Portsmouth has been identified (UDS 2003a). Should such a
market be found, the impact of CaF2 sales on the U.S. economy would likely be minimal.

In the event that no market, for either HF or CaF2 is established, the IIF would be
neutralized in a process that would produce additional CaF2. It is likely that the CaF2 would be-'
disposed of as waste. This would require shipping it to an approved solid waste or LLW disposal
facility. While disposal activities would produce a small number of transportation jobs and might
lead to additional jobs at the waste disposal facility, the impact of these activities in the
transportation corridors, at the waste disposal site(s), and on the U.S. economy would be
minimal.

5.2.7 Impacts If ETTP Cylinders Are Shipped to Paducah Rather Than to'Portsmouth

Current DOE plans call for the cylinders at ETTP to be shipped to Portsmouth. However,
the option of sending the ETTP cylinders to Paducah 'instead is considered in this section.

If the ETTP DUF6 cylinders were shipped to Paducah, the Portsmouth conversion plant
would operate for 14 years rather than 18 years to convert the Portsmouth inventory. Potential
impacts associated with transportation to and conversion of the ETTP cylinders at Paducah are
evaluated in detail in the site-specific Paducah conversion facility EIS (DOE/EIS-0359). Facility
construction impacts would be the same as discussed in Section 5.2.2. The annual operational
impacts would be the same as described in Section 5.2.3 because the facility throughput would
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be the same; however, impacts would occur. over only a 14-year. period rather than 18 years. In:
addition, the radiation doses to cylinder yard workers handling the ETTP cylinders, described in
Section 5.2.2.1, would not be incurred.

5.2.8 Potential Impacts Associated with the Option of Expanding Conversion
Facility Operations

As discussed in Section 2.2.7, several reasonably foreseeable activities could result in a
future decision to increase the conversion facility throughput or extend the operational period at
one or both of the conversion facility sites, Specifically, the throughput of the facility could be
increased through'process improvements or a fourth process line could be added at Portsmouth.
The facility'also could be operaied beyond the currently planned .18-year period in order to
process additional DUF6 that inight be transferred to DOE at.some time in the future (such as
DUF6 generated by USEC or another commercial enrichment facility). In addition,'it is possible
that DUF6'cylinders could be transferred from Paducah to Portsmouth to facilitate conversion of
the entire inventory, particularly if DOE assumes responsibility for additional DUF6 at Paducah
and not at Portsmouth. , - .. - .

To account for these future possibilities and provide future planning flexibility, this section
includes an evaluation of the environmental .impacts associated with expanding conversion:
facility opeiations at Portsmouth,'either by increasing throughput or-by-extending operations. 1n'
addition, potential en~vironmental impacts associated with possible Paducah-to-Portsmoiith'
cylinder shipments are also evaluated in this section; .

'5.2.8.1 Potential Impacts Associated with Increasing Plant Throughput' i

'The throughput of the Portsmouth facility could be increased either by process efficiency:'
improvements or by adding an additional (fourth) -process line. DOE believes that highe'r
throughput rates can be achieved by improving the efficiency of the planned equipment (DOE:'
2004b). The conversion contract provides significant incentives to the conversion contractor to
improve efficiency. For example, the current facility designs are based on an assumption that the
conversion plant would have an 84%, on-line availability (percent of time system' is on line and
operational); IIwcver, on the basis'of Framnatome's experience at the Richland plant, the 6n-line
availability is expected t'ob6 ait least 90%. Therefore, there is additional capacity expected to be
realized in the'curient design.

'If -the it thrult a
,plant tbroughputwas marginally increased by process improvements,- the

environmental impacts during operations could increase for some areas but'still would be similar:
to those discussed in Section 5.2.3 for the base design. For example, annual radiation doses to
workers and the public from site emissions might increase in proportion to throughput. Slight
variations in plant throughput are not unusual from year to year because of operational factors
(e.g., equipment maintenance or replacement) and are: generally accounted for by the
conservative nature of the impact calculations.: As discussed in Section 5.2.3,; the estimated

.. , .
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annual impacts during operations are well within applicable guidelines and regulations, with
collective and cumulative impacts being quite low:

In contrast to process efficiency improvements, the addition of a fourth process line at the
Portsmouth facility would require the installation of additional plant equipment and would result.
in a nominal 33% increase in throughput when compared with the current base design'. The plant
capacity would be similar to the capacity planned for the Paducah site (6valtuated in DOE/EIS-
0359). This throughput increase would reduce the time necessary to convert the Portsmouth and
ETTP DUF6 inventories by about 5 years.

The potential environmental impacts associated with a 33% increase in throughput (for
example, by the addition of a fourth conversion process line) at Portsmouth'are discussed belowv
by technical discipline. In general, the potential impacts are discussed relative- to the operationalt
impacts presented previously in Section 5.2.3 for the base designi facility (i.e., three process
lines). The construction impacts presented in Section 5.2.2' for ihree pro'cess lines were already
based on a process building large enough to accommodate a fourth process line.

A parametric analysis was conducted for conversion facilities of different sizes as part of
the PEIS (DOE 1999a). As discussed in Appendix K of the PEIS, potential environmental
impacts resulting from the construction and operation of a conversion facility were estimated for
throughputs ranging from 7,000 to 28,000 t/yr (7,716 to 30,865 tons/yr) of DUF6. ij 'comparison;
the throughput of the Portsmouth conversion' facility' is 13,500 t/yr (14,881 tdns/yr) with three
process lines and 18,000 tlyr (19,842 tons/yr) when a 33% increase is assumed-wevll'within the.
range analyzed in the parametric study conducted for the PEIS.

The results presented in Appendix K of the PEIS indicated that some impacts would not
vary with throughput (e.g., - certain accident consequences), 'whereas other impacts would.
However, it was found that in most cases, impacts would not increase in direct proportion with
throughput because of economies of scale. For example, if the throughput increased by 33%, the
expected increase in the impacts generally would be less than 33%. In spite of this less than one-
to-one relationship, in some cases, the analyses that follow conservatively assume that impacts
would increase in the same proportion as throughput.

In addition, DOE analyzed the impacts of a larger conversion facility with four' process
lines at Paducah in a separate EIS (DOE/EIS-0359). The'r'esource requirements, environmental
releases, and product and waste generation rates would be the same irrespective of where the
facility was constructed. In addition, some of the impacts (e.g., the involved worker doses)
would also be same. Whenever applicable, the results from the Paducah conversion facility EIS
were used in the evaluation of impacis for the expanded capacity conversion facility option at
Portsmouth in the following sections.

5.2.8.1.1 Human Health and Safety Normal Operations. In general,'a 33%
increase in throughput at Portsmouth would result in an annual increase in the radiation exposure
of workers and members of the public. However, it is expected that the cumulative doses for
conversion of the entire inventory of Portsmouth and ETTP DUF6 would be the same, regardless
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of the annual throughput or number of process lines. This is because the higher annual doses
associated with increased throughput would be offset by a shorter o'peratioral duration.

When an increase in the annual radiation'dose to individual involved workers of 33%
(proportional to-the throughput:increase) is assumed, the maximim annual individual worker
doses would be approximately 100 mrem/yry to' workers in the conversion facility and
approximately 800 mrem/yr to cylinder yard' workers (on the basis of results presented in
Table 5.2-10). These doses would remain well below applicable regulatory limits and below
levels expected to cause appreciable health effects. The annual collective dose to involved
workers would increase from approximately 10.1 person-rem/yr to 10:7 person-remlyr (on the.
basis of the involved worker doses estimated for the Paducah conversion facility [DOE 2004a]).

It is estimated that the 'annual airborne emissions of uranium 'would be the same for the
Portsmouth conversion facility (three process lines) and thed'Padutcah conversion' facility (four
process lines) (UDS 2003b). Therefore, aninual doses to off-site members of the public and
noninvolved workers from uranium emissions would be expected to be the'same'as presented in
Table 5.2-10. 'However, even, if 'it .was- assumed ' that emissions 'would ' increase ' 33%'
proportionally with throughput, the estimated dose to the 'MEI public and noninvolved workers
would be much less than I x 104 mrem/yr. This dose is much less, than the radiation dose limits
of .100 mrem/yr (DOE 1990) from all pathways and 10 mrem/yr (40 CFR;Part 61) from airborne
pathways set to protect the general public' from operations of DOE facilities:

Potential chemical exposures would also remain well below levels expected to cause
health effects, even with a 33% increase in 'throughput. Human health impacts resulting from
exposure to hazardous chemicals during normal operations of the-conversion facilities are
estimated as hazard indices of 5 x 10-6 and 5.4 x 10-5 for the noninvolved worker and general
public MEI, respectively. The hazard indices for the conversion process would be at least three
orders of magnitude lower than the hazard index of i, \Which'is the level at 'which'adverse health
effects might be expected to occur in some exposed individuals.

"5.2.8.1.2 Human Health and Safety - 'Facility -Accidents.' As 'discussed in
Section 5.2.3, there is a risk of on-the-job fatalities and 'injuries 'to conversion faicilityi workers
because .of the, industrial nature of the work environment.'This risk is' directly related to' the
amount of labor required (measured in terms of full-time equivalent employees). UDS estimated
that there.would be the same number of workers'employed in the conversion facility at Paducah
(four.process lines) and at Portsmouth (three process' lines) (UDS 2003bj.'Therefore, when it is
assumed that the total amount of labor required to convert the'Portsmouth and ETTP DUF6
inventories would be the same regardless of throughput (e.g., whether three or four process' lines
vere used), the risks from physical hazards if the throughput was increased 33% would be the

same as those described in Section 5.2.3 for the base 'design' No on-the-job 'fatalities Iare
predicted during the conversion facility operational phase.' It is'estifnated, hoiv&vrer,' that about'
142 injuries would occur over the life of the project (Table 5.2-4). Therefore, if the processing
time was reduced by 5 years, about 40 fewer on-the-job injuries would be expected.
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In general, for accidents involving the release of radioactive or hazardous materials, the
consequences and. risks if the throughput was increased by 33% would be the same as those
discussed in Sections 5.2.3.2.1 and 5.2.3.2. This is because most of the bounding accidents
would involve a limited amount of material that would be at risk under accident conditions,
regardless of the facility, throughput, For example, the consequences of accidents involving
cylinders do not depend on the facility throughput.. Similarly, the HF and NiI 3 storage tanks
would be the same size regardless of the, facility throughput; therefore the consequences of a tank
rupture would be the same.

The one exception would be the bounding radiological accident involving an earthquake
that affects 6 months' worth of conversion product storage, (an extremely unlikely accident). If
the throughput was increased 33% (for instance, by adding a fourth process line), the amount of
uranium oxide in storage could be 33% greater than: the amount under the base design.
Therefore, the amount of material potentially released would-be 33% greater than that shown in
Table 5.3-11. The resulting consequences (Tables 5.2-12 and 5.2-13) would also increase by
33%. However, because of the low probability of such an accident, the overall accident risk
(calculated as the product of the accident consequence and the- accident probability) would
remain the same as discussed in Section 5.2.3.2.1; that is, no fatalities would be expected.

Although the estimated frequencies of some accidents could increase somewhat in
association with an increased throughput, this increase-would not be large enough to change the
frequency category designations of the accidents given in Section 5.2.3. Any small increase in
the annual frequency of some accidents would be offset by the reduced operational period of the
facility. Therefore, the overall probability of occurrence of the accidents over the operational
periods would be about the same. As a result, the total accident risk would not change.

5.2.8.13 Air Quality and Noise. If the throughput was increased 33% at the Portsmouth
facility, emissions of criteria pollutants would increase in negligible amounts. However,
emissions of HF would increase by 33% as a result of the increase in throughput. Potential
impacts of criteria pollutants on-ambient air quality would remain almost the same as presented
in Table 5.2-18. In other words, total (background plus project- increment) concentrations would
be well below their applicable standards, except for PM2.5, which would approach or exceed the
standards -because of the regionally high background concentrations (similar to the case with
three process lines). The background data used are the maximum values from the last 5 years of
monitoring at the, nearest monitoring location (operated by the OEPA) to the site, located about
20 mi (32 km) away in the town of Portsmouth. On the basis of these values,' exceedance of the
annual PM2.5 standard would be unavoidable, because the background concentration already
exceeds the standard (background is 24.1 [tg/m3, in comparison with the standard of 15 [mg/m 3).

The potential impacts of HF on ambient air quality would increase by-about 33%, with
estimated maximum HF concentration increments and total concentrations remaining well below
their state standards: about 6% and 20% for the standards, respectively.

With respect to noise, a throughput increase of 33% is estimated to result in an increase
in the noise level within the conversion facility of about I dB. This increase would attenuate



Impacts .5-117, Portsmouth DUF6 Conversion Final EIS

significantly while passing through the conversion building walls. Accordingly, noise levels at
the nearest residence would be almost the same as those for three processing lines, which would
be below the EPA guideline of 55 dB(A).

5.2.8.1.4 Water and Soil. Increasing the throughput 33% at Portsmouth (for example,
by increasing the number of process lines from three to four) would increase the quantity of
process water needed for operations from 30'million gal/yr (114'million 'L/yr)'to 37 million'
gal/yr (141 million L/yr), the same'amount of process water'needed at the Paducah facility.'
Groundwater withdrawn from wells for average use would still represent an increase of less than
1% of the current water use at the facility and 0.3% of the existing well capacity. Such impacts
would remain small. No additional impacts to surface water or soils'would be expected.

,.

5.2.8.1.5 Socioeconornics. The socioeconomic impacts of a 33% increase in throughput
at Portsmouth would be minimal. There could be'a slight increase in capital and. mateiial
expenditures if an additional process line was: constructed (estimated to be $5.6 million by the
OIG), with a corresponding increase in labor expenditures to install the necessary equipment and
facilities. However, as would be the case with capital expenditures associated with a three-
process-line facility, it is assumed that there would be no local vendors or a limited number of
them for the required specialized equipment, with a large majority of capital experiditures being
made outside the ROI at the Portsmouth site. The impact of capital expenditures for an additional
process line would therefore be minimal in the ROI.

Wage and salary spending-associated with the installation of additional process' line
equipment would produce impacts in the ROL. The size of these impacts would depend on the'
size' of the additional labor force required and the timing of the corresponding labor
expenditures. However, since the additional process-line installation would most likely require
no increase or only a small increase in the size of the overall labor force beyond that required for
the three-process-line facility, the relative impact of the'additional wage and salary expenditures
in the ROl would likely be small. No additional impacts on local housing or local public services
and education would be expected. . ' ' '

Operation of the facility with the additional process line would not require any increase in
employment at the Portsmouth site. Impacts of operating' the additional process line would be
limited to any. increase in expenditures on materials that might be made in'the'ROI. These
expenditures would be unlikely to differ significantlylfrom those associated with a threc-process-
line facility, meaning that the local impacts' of the additional process line'are'also likely to be
minimal.

A 33% increase in the throughput-at Portsmouth wzould reduce the'ope'-ational period of
the facility by approximately 5 years. Consequently, positive socioeconomic impacts associated
wvith employment of the conversion facility workforce would last approximately 13 years,
compared to 18 years under the base design.'-,

. -
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5.2.8.1.6 Ecology. Because a. 33% increase in throughput at Portsmouth would not
require the disturbance of any areas beyond those disturbed for the base design facility, and
because the emissions would remain well below levels expected to have'adverse effects on
vegetation and biota, no impacts to ecological resources would be expected.

5.2.8.1.7 Waste Management. Over the life of the project, the total amounts of
conversion products and waste (including low level, hazardous, and: non-hazardous waste)
generated at the conversion facility for conversion of the Portsmouth' and ETTP DUF6
inventories would be the same regardless of the annual facility, throughput. However, the annual
amounts of waste produced, provided in Table 5.2-20, would increase by approximately 33% as
a result of the higher plant throughput when compared with that of the base design. This annual
increase would not be expected to appreciably increase the annual impacts to waste management
capabilities discussed in Section 5.2.3.7. As noted in Section 5.2.3.7, in the event that the HF was
not marketable and it was neutralized to CaF2 , the site's projected generation of nonhazardous
waste would increase substantially (increasing by approximately 90%' with three process lines
and 120% with four process lines, assuming the CaF2 was determined to be a nonhazardous
waste).

5.2.8.1.8 Resource Requirements. A 33%, increase in annual throughput at Portsmouth
could require an increase of up to 33% in the quantities of materials required for'operations, as
shown in Table 5.2-21. As noted in Section 5.2.3.8, the. material resources required during
operations are not considered rare or unique, and the total quantities required would not affect
their local, regional, or national availability. Therefore, negligible impacts on resource
requirements would be expected if the throughput was increased 33% at the Portsmouth facility.

5.2.8.1.9 Land Use. A 33% increase in the annual throughput at Portsmouth would not
increase the amount of land required for the conversion facility and would not alter the current or
proposed site land use. The base design facility is already large enough to accommodate a fourth
process line if one is required. Therefore, no impacts on land use would occur.

5.2.8.1.10 Cultural Resources. A 33% increase in the annual throughput at Portsmouth
is unlikely to adversely affect cultural resources. at all, three alternative locations because no
ground-disturbing activities would be associated with the throughput increase. In addition,
facility air emissions would be well below levels that would adversely affect cultural resources.

5.2.8.1.11 Environmental Justice. As discussed in Section 5.2.3.11, the evaluation of
environmental justice impacts is predicated on the identification of high and adverse impacts in
other impact areas considered in this EIS, followed by a determination of whether those impacts
would affect minority and low-income populations disproportionately. Analyses'of impacts from
operating the conversion facility with an increased throughput do not indicate high and adverse
impacts for any of the other impact areas considered. Despite the presence of disproportionately
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high percentages of low-income populations within 50 mi (80 km) of the Portsmouth site, no
environmental justice impacts are anticipated at any of the'three alternative locations because of
the lack of high and adverse impacts.

5.2.8.1.12 Transportation. The transportation impacts presented in Section 5.2.5 for the
base design (three process lines) are cumulative totals for the shipment of all materials associated
with the conversion of the Portsmouth and ETTP DUF6 inventories. Therefore, the overall
transportation impacts would be the same regardless of whether or not the annual throughput was
increased 33%. However, the annual number of shipments would increase 33%.'The annual
transportation impacts can be estimated by dividing the collective populatioin impacts' presented
in Section 5.2.5 by the shipping campaign duration. Thus, annual impacts would be greater if the
throughput was increased 33% because the inventory would be converted and transported at a
higher rate, but the total impacts would be the same as for the three-process-line' base design.

5.2.8.1.13 Cumulative Impacts. The potential cumulative impacts at the Ports'Mouth site
from operation of the conversion facility are'discussed in Section'5.3 for the base design,'a three-
process-line facility. As discussed in that section, the cumulative'impacts, including the proposed
action and other current or reasonably foreseeablelactivities at the site, are within' regulatory
limits and generally *vell below levels expected;to cause adverse environmental imiipacts (with
the exception of PM 2 s concentrations, which might exceed standards because of the regionally
high background level). Because the incremental impacts of increasing the throughput b1' 33% at
the Portsmouth facility would not significantly increase the potential environmental impacts
from the conversion facility, as discussed above, thelcumulative impacts would be the'same as'
those discussed in Section 5.3..

5.2.8.1.14 Decontamination and Decommissioning. Potential environmental impacts
associated with the D&D of the conversion facility after the facility is'closed are discussed in
Section 5.9 for the three-process-line-base ~design. If the'throughput was increased by adding a
fourth process line, additional process equipment would require D&D. This would be expected
to result in a potential increase in the radiation dose to involved workers and an increase in the
amount of LLW generated, when compared with a three-process-line facility. However, there is a
large amount of uncertainty concerning D&D activities because they will notlikely occur for 15
to 20 years, and the activities required would be very dependent on the operational history of the
facility. Thus, the D&D impacts presented in Section 5.9 are considered representative of both a'
three- and a four-process-line facility. As noted in Section 5.9, additional 'NEPA' eview'would
likely need to be performed before D&D occurred. It is also expected that siuch a review would
be based on the actual condition of the facilities and 'a more definite identification of the resulting'
waste materials.

5.2.8.1.15 Other Issues and Impacts. Sections 5.4'through 5.8 of this 'EIS discuss
mitigation, unavoidable adverse impacts, irreversible and irretrievable commitmrent of resources,
the. relationship between short-term use of the 'environment and long-term productivity,' and
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pollution prevention and waste minimization. The discussion, in these sections would also apply
if the throughput of the Portsmouth facility was increased 33%.

5.2.8.2 Potential Impacts Associated with Extending the Plant Operational Period

As noted above, the Portsmouth conversion facility is currently being designed to process
the Portsmouth and ETTP DUF6 cylinder inventories over 18 years. There are no current plans to
operate the conversion facilities beyond this, period. However, with. routine facility and
equipment maintenance and. periodic. equipment replacements or upgrades, it is believed the
conversion facility could be operated safely beyond this time period to process additional DUF6
for which DOE might assume responsibility.

The estimated annual environmental. impacts during conversion facility operations were
presented and discussed previously in Section 5.2.3; these impacts are expected to continue each
year for the planned 18 years of operations at Portsmouth. If operations were extended beyond
18 years and if the operational characteristics (e.g., estimated releases of contaminants to air and
water) of the facility remained unchanged, the annual impacts would be expected to be
essentially the same as those presented in Section 5.2.3. However, continued operations would
result in the impacts being incurred over a greater number of years. The total radiation dose to
the workers and the public would increase in proportion to the number of additional years that
the facility operated. Although the annual frequency of accidents would remain unchanged, the
overall probability of a severe accident would increase proportionately- with the additional
operational time period. In addition, the total quantities of depleted uranium and secondary waste
products requiring disposal would increase proportionately, as would the amount of HF or CaF2
produced. As discussed in Section 5.2.3, the estimated annual impacts during operations are
within applicable guidelines and regulations, with collective and cumulative impacts being quite
low. This would also be expected during extended operations.

5.2.8.3 Potential Impacts Associated with Possible Future Paducah-to-Portsmouth
Cylinder Shipments

As noted above, it is possible that in the future, DUF6 cylinders could be transferred from
Paducah to Portsmouth to facilitate conversion of the entire inventory, particularly if DOE
assumes responsibility for additional DUF6 at Paducah. At this time, it is uncertain whether such
transfers would take place and how many cylinders would be transferred if such a decision was
made. Therefore, for comparative, purposes, this section provides estimates of the potential
impacts from transporting 1,000 DUF6 cylinders from Paducah to Portsmouth by either truck or
rail. Shipment of 1,000 cylinders per, year roughly corresponds to the annual base design
throughput of the Portsmouth conversion facility.

The transportation assessment methodology discussed in Appendix F, Section F.3, was
used to estimate the collective population risk for shipment of 1,000 cylinders between Paducah
and Portsmouth by both truck and rail. It was assumed that only compliant cylinders that met
DOT requirements would be shipped between the sites. The estimated highway and rail route
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distances between the sites are 395 mi (636 km) and 478 mi (769 kmn), respectively. The
estimated collective risks are provided in Table5.2-36. No cargo-related or vehicle-related
fatalities are expected for the shipment of 1,000 cylinders per year between the sites.

The estimated consequences of severe accidents and the potential impacts to MEls would
be the same as those presented and described in Section 5.2.5 for the shipment of ETTP
cylinders.

5.3 CUMULATIVE IMPACTS

5.3.1 Issues and Assumptions

The CEQ guidelines for implementing NEPA define cumulative effects as the impacts on
the environment resulting from the incremental impacts-of an action when added to other past,
present, and reasonably foreseeable future actiotis'(40 CFR 1508.7). Cumulative effects include
other actions regardless of what agency (federal or nonfederal), organization, or person
undertakes them. Noteworthy cumulative impacts can result from individually minor, but
collectively significant, effects of all actions.

The activities considered in this cumulative analysis comprise those that might 'affect
environmental conditions: at or near the Portsmouth site, including activities occurring on the site
itself and activities occurring nearby whose impacts could affect the site. A summary of impacts
associated with various actions is presented in Table 5.3-1 for impacts associated with most of
the technical areas assessed in this EIS. When possible, these summaries are quantitative;

TABLE 5.2-36 Annual Transportation Impacts for the Shipment or DUF6 Cylinders from
Paducah to Porismouth, Assuming 1,000 DUF6 Cylinders Shipped per Year

Cargo-Related Vehicle-Related

Total Radiological Risk (LCF)' Irreversible Latent
No. of Distance -7 Adverse Emission Accident

Route Mode Shipments (I06 mi) Crew Public Effects Fatalities Fatalities

Paducah to .
Portsmouth

'Truck 1,000 0.395 0.002 0.001 5 x 10-7 0.1 0.01
Railb 250 0.12 0.007 0.0003 .2x ots- 0.008 0.006

'rhe lifetime risk oran LCF for an individual was estimated from the calculated doses by using a dose-to-risk conversion
factor of 0.0005 fatality per person-rem for members of the general public, as recommended in ICRP Publication 60
(ICRP 1991). The approximate corresponding dose received for each radiological fatality risk listed in this table may be
obtained by multiplying the fatality risk by 2,000 (i.e., I + 0.0005). .

b Assumes four DUF6 cylinders per railcar.



TABLE 5.3-1 Cumulative Impacts of DUF6 Activities and Other Past, Present, or Reasonably Foreseeable Future Actions
at the Portsmouth Site

Impacts of DUF6 Managementa - Cumulative Impactsd
Existing Impacts of

Impact Category Conditions No Action Action Alternativesb Other Actionsc No Action Action Alternativesb

Radiological, off-site population
Public, collective dose (person-rem)
Public, number of LCFs9
Off-site ME!, annual dose (mrenmyr)h

3.6
2 x 10-3

2.0

0.03c
2x 105

0.1

1, I x 10-3
- 6x.10-7

2.1 x 10-5

16.1f -
8x 10-3
0.5-0.9

19.7
l x 10.2

3.0

- 19.7
I x 102 .
2.5

Radiological, worker population
Worker, collective dose (person rcm)
Worker, number of LCFsk

27.2 207.0O
l x 1o- 2 8x 102

245.4
I x 10-'

NAf ii
NAIJ

234.2
9 x 10.2

267.2
I x 10'

Transportationi
Number of truck shipments
Number of rail shipments
Annual MEI dose, truck (mrem/yr)
Annual MEI dose, rail (mrem/yr)

600m
0

7.4 x 104 0
0

0
0
0
0

7,800"
3,300'

2.8x 10-3

1.9x 103

3,900
3,500

4.2 x 10-3
.4.3 x 103

. Noneq

4,500
3,500

4.9 x 10-3
4.3 x 10'3

12,300
6,800

7.7x 10-3
6.2x 10-3

NJ

Air quality (nonattainment) NoneP None None NoneP PM (PM 10 and PM2 .5)
above SAAQS during
construction; annual
PM 2 .5 above SAAQS

during operationr

Water and soil
Surface water quality (exceedance)
Groundwater quality (exceedance)
Soil (exceedance)

Ecology (adverse impacts)

None
7 parameters'

None

None
None
None

Negligible
. Small

None

Negligible to minor

None

None
None
None

Negligible

Negligible
7 parameterss

None
I

Negligible

Negligible
7 parameters'

None

Negligible to minor

0

0

0

Z.
Negligible Negligible

Land use (changes from current) None None None None None



TABLE 5.3-1 (Cont.)

Impacts of DUF6 Managementa Cumulative Impactsd
Existing Impacts of

Impact Category Conditions No Action Action Alternativesb Other Actionsc No Action Action Altemativesb

Cultural resources (adverse impacts) None None Unlikely Unlikely.. Unlikely Unlikely

Environmental justice (impacts) None None None None None None

a Based on results presented in Sections 5.1 and 5.2 of this EIS. No action impacts were considered over 40 years. Proposed action impacts were
considered for both construction (over 2 years) and operation (over 18 years), with calculations shown including whichever had the greatest impacts.

b For purposes of estimating cumulative impacts, all three facility locations would yield identical environmental consequences and, as a result, are not
presented in separate columns.

c Includes impacts of current UF6 management activities by DOE and USEC (DOE 1999a); waste management activities (DOE 1997a) and continued
storage of cylinders under the no action alternative; converting the Portsmouth GDP to standby (DOE 200 ic); reindustrialization of the Portsmouth GDP
(DOE 2001 b); and current environmental restoration activities that have proceeded to the point that their consequences can be defined: X-749
Contaminated Materials Disposal Facility, Quadrant I Groundwater Investigative Area, X-701C Neutralization Pit/X-701A Lime House Removal, X-720
Neutralization Pit, X-740 Waste Oil Handling Facility (with associated phytoremediation), X-70 I B in situ chemical oxidation, X-326 L-cage Glove Box,
X-744G Glove Box, X-623 Groundwater Treatment Facility, and X-624 Groundwater Treatment Facility (DOE 2002d). Future actions include
construction and operation of a gas centrifuge enrichment facility at Portsmouth (U.S. Energy Research and Development Administration [ERDA]
1977).

d Cumumlative impa'cts represent the sum of the impacts-of the DUF6 management alternatives and other past, present, and reasonably foreseeable future
actions.

Estimated for 18 years, to enable comparison with proposed action.

f No dose" estimates given for surrogate reuse activities for Portsmouth in the assessment of impacts from reindustrialization (DOE 2001b), apart from
suggesting that the magnitude would be-similar to the estimated public dose (which is estimated at 0.02% of the DOE limit for public exposure).

g AssumiesO0."005 LCF/person-rem.
h Cumulativeirmpacts assume all facilities operate simultaneously and are located at the same point.

No worker dose given for possible enrichment facility'or Lead Cascade test facility for enrichment, thus cumulative figures will be slightly low; the
individual dose would still be monitdred to remain under 5 rem/person annually.

J NA = Not available.

k Includes both facility workers and noninvolved workers; assumes 0.0004.LCF/person-rem.'
1 Concerns shipments of radioactive materials; all estimates of numbers of shipments rounded upward to nearest hundred.
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TABLE 5.3-1 (Cont.)

m Assumes monthly average of I LLW shipment ard 0.67. LLMW shipment from USEC, and .1 LLW shipment from DOE activities (Coriell 2003; Hawk
2003; Kelly 2003), rounded upward to the nearest hundred for the 18-yr duration of shipments.

n Estimates for transportation under the action alternatives consider the proposed mode of transport of radiological materials, to or from Portsmouth
when such a-mode has been specified. In the cases of transporting DUF6 and non-DUF6 from ETTP, this analysis assumes truck transport (in the
absence of a proposed mode) since trucks would result in the greatest impacts to an MEl.

0 Actual shipments are monitored to'ensure external dose is below regulatory limits; calculations here reflect estimates based on empirical data recorded
in DOE complex of 1.6 x 10.8 rem to public from passing truck shipment (DOE 1997a).

P Although currently classified as an attainment area, measured concentrations for both 03 and PM2 5 (of regional concern) currently are higher than
state and national air quality standards.

q Air impacts are not discussed for the enrichment facility (see ERDA 1977).

r -PM 2.5 exceedance is primarily due to higher background concentrations, already above the standards

' s Drinking water standards exceeded for alpha activity, americium, beta activity, beryllium, chloroethane, TCE, and uranium.
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however, some are, by necessity, :qualitative. For technical areas without data that can be
aggregated, this analysis evaluates potential cumulative impacts in a qualitative manner as
systematically as possible. When it is not appropriate for estimates of impacts'to be accumulated,
they are not included in the table. For exa'mple, it is not appropriate to accumulate chemical
impacts (anticipated to be extremely small under the alternatives considered in this EIS)' because
hazard index estimates are not expected to be additive for different materials and conditions.

5.3.2 Portsmouth Site ' . * -'

Past, ongoing, and 'future actions akt the Portsmouth site include *con'tinued waste
management activities (DOE 1997a), waste disposal activities (DOE 2002d), environmental
restoration activities (DOE 2002d),' industijal reuse of sections 'of the site' (DOE 2001b),
consolidation of reusable uranium from other sites in the DOE complex (DOE 2003c), continued
management of 'DUF6 'cylinders by USEC: and DOE, and other'DUF 6 management activities.
considered in this'EIS (see also DOE 1999a). Uranium enrichi'ent'activities at Portsmouthi were
discontinued early in 2002 (see DOE 2001c).- However, in late '2002, Portsmouth was identified'
as the future location of USEC's Lead Cascade test enrichment facility (NRC 2004). Table 5.3-1
identifies' the anticipated'cumulative impakts 'that could result from"' the conistruction` and
operation of a'DUF6 conversion ifacility at 'the Portsmouth'site, as well 'as" impacts from'
continued management of DUF6 at the Poitsmouth site under the no'acti6n alternative.'

One action that is considered in this analysis to be reasonably foreseeable and that
deserves special mention is the future development of a permanent uranium enrichment facility
at the Portsmouth site. In January 2004,'USEC 'announced that it'had selected Por smouth as' the
site of the American Centrifuge Facility. This cumulative assessment assumes that the facility
would use existing'gas centrifuge technology. The 'assessment further assumes that the' impacts,
of such a'facility 'would be the same as those outlined in' a 1977 analysis of environmental
consequences for'such an action (ERDA 1977). (The facility proposed in '1977 'vas never'|
completed.)'-' '' '.' ' |

Together with the alternatives assessed in Sections 5.1'and 5.2 'of this EIS, the cumulative
analysis (the final two columns of Table 5.3.1) includes the following: ' .-

* No Action Alternative: The cumulative impacts of no action include impacts
of UF6 generation '.and maninageniit' 'activities by" USEC and DOE
(management only) (DOE 1999a) and continued, long-term storage of
-'cylinders under the' n action alterriative,',waste management activities at'the
Portsmouth site '(DOE '1997a see 'also' DOE'2002d); conversion of the
Portsmouth GDP to standby'(DOE 2001b); construction, operationi, and D&D'
of the'Lead Cascade test 'uraniumn' enrkihment facility at Portsmouth (NRC
2004); constructi6n, operation,-and D&D of a uranium'enichment facility at

'the Portsmouth' site' (ERDA 1977); consolidation'of reusable 'uranium in the
DOE coimplex'at the Portsrmouth site (DOE-2003c); and current erivironmental
restoraiion activities that have proceeded tothe point'that t
can be defined (DOE 2002d).
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Proposed Action Alternatives: The cumulative impacts of the proposed action
alternatives include impacts related to the preferred alternative, including;the
impacts of constructing an additional storage pad and facility to convert DUF6
to U3 08 by using. UDS technology; conversion of DUF6 currently. stored at
the Portsmouth and ETTP sites, to. U308 at the, proposed facility; waste
management.activities at the Portsmouth site (DOE.1997a; see also DOE
2002d); conversion of the Portsmouth GDP to standby (DOE 2001c);
construction, operation, and D&D of the Lead Cascade test uranium
enrichment facility at Portsmouth (NRC 2004); construction, operation and
D&D of a uranium enrichment facility at the Portsmouth site (ERDA 1977);
consolidation of reusable uranium in the DOE complex at the Portsmouth site
(DOE 2003c);.and environmental restoration activities that have proceeded to
the point that their consequences can be defined (DOE-2002d).

The results. of the cumulative analysis are summarized in Table 5.3-1: The first data
column of the table summarizes existing conditions at the site, as presented in Section 3.1 of this
EIS. The second and third data columns of the table, in tum, summarize the results of the.
assessment of impacts of alternatives presented in Sections 5.1 and 5:2 of this EIS. The fourth
data column summarizes aggregated impacts of past, present, and reasonably. foreseeable future
actions at the Portsmouth site, while the final two columns present cumulative impacts under the
no action and proposed action alternatives. Transporting cylinders currently stored at the ETTP
site to Portsmouth is considered as part of the proposed action.

53.2.1 Radiological Releases -Normal Operations

For both the no action alternatiye and the action alternatives,,impacts to human health
and safety could result from radiological facility operations and accidents. As shown in
Table 5.3-1, cumulative collective radiological exposure to the off-site population would be well
below the maximum DOE dose limit of 100 mrem/yr to the off-site ME1 for both alternatives and|
below the limit of 25 mrem/yr specified in 40 CFR 190 for uranium fuel cycle facilities. Annual'
radiological doses to individual involved workers would be monitored to maintain exposure
below the regulatory limits.

5.3.2.2 Accidental Releases -Radiological and Chemical Materials

For both the no action alternative and the action alternatives, doses and consequences of
releases of radiological materials were considered for a range of accidents from likely (occurring
an average of l or more times in 100 years) to extremely rare (occurring an average of less than
1 time in a million. years). Because of the low probability of two accidents happening at the same
time, the consequences of these accidents are not considered to be cumulative. The probability of
even likely accidents occurring at, the same time is very low,. even, for the most frequently
expected accidents -the likelihood.of this co-occurrence being the product of their individual
probabilities (I in 100 years multiplied by I in 100 years equals I in 10,000 years [0.01 x 0.01
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0.0001]). Moreover, in the event that two facility accidents from the likely category occurred at
the same time, the consequences for the public would be low.

53.23 Transportation

.The number of shipments of DUF6 ; non-DUF6 ,' U308, crushed heel cylinders, and heel
cylinders associated with the action alternatives at the Portsmouth site would involve rail and
truck transport. Calculations prepared for cumulative impacts, which are based on analytical
results presented in Section 5.2.5, consider proposed transport modes for the various materials or
items moved.-Results indicate a total of 12,300 truck shipments'and 6,800 rail shipments, W.ith
radiological impacts presented as an annual dose to the MEL. Radiological impacts resulting from.
transportation of all materials under both modes would be very small, as would the cumulative
impacts.

5.3.2.4 Chemical Exposure -Normal Operations

. Impacts associated with chemical -'exposure are expected to' be very' small'under the
alternatives considered in this EIS. As noted previously, the calculation of cumulative impacts is
not possible because of the absence of necessary measures (hazard indices) for other actions and
the inappropriateness of aggregating these measures across the different chemicals 'used'in
different industries. Under'normal operations, 'no impacts to the public are expected 'from
chemical exposure for the action or the no action'iltmrna'tives; ' ' -

5.3.2.5 Air Quality - .

The Portsmouth site is currently located in an attainment region, although measured
concentrations for certain criteria pollutants (03 and PM2 .5) were aboVe'the'state and national air
quality standards (see Section 3.1.3.3). During construction at the site for.additional on-site
storage or the conversion facility, total PMIo and/or PM2 .5 concentrations would be higher than
applicable ambient standards, due in part to their high background concentratiohs."Because of
their near-ground-level releases, high concentrations would be limited to the immediate vicinity
of the site. However, these impacts would be temporary and could be minimized by uini'g good
engineering and construction practices and standard dust suppression methods.'During the period.
of conversion at the Portsmouth site, total 'anniual-'verage PM2.5' concenti ations would exceed
state and national standards, primarily because of higher background concentrations.

53.2.6 Noise . ' .; ' -.

No cumulative noise impacts are expected for the alternatives considered in this EIS.
Noise energy dissipates within short distances from the sources, and significant noise impacts are
not expected in the vicinity of the conversion facility.
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5.3.2.7 Water and Soil

Cumulative impacts on surface water at the Portsmouth site for construction and normal
operations would not exceed the 30 pig/L of uranium used for comparison in discharges to Little
Beaver Creek, Big Beaver Creek, or the Scioto River, even under low-flow conditions for the
first two. Cumulative impacts on surface water would be localized and temporary even for small
creeks, with adequate dilution occurring once such a creek entered larger waterways. Under the
no action alternative, care would be taken during cylinder painting to prevent a further toxicity
effect.

Data from the 2000 annual groundwater monitoring at the Portsmouth. site indicated that.
seven pollutants exceeded primary drinking water standards in groundwater alpha activity,
americium, beta activity, beryllium, chloroethane, TCE, and uranium (DOE 2001d,e). Such
impacts would continue under cumulative impacts, although site management practices that
continue to stabilize plume movement and improve current groundwater quality should not allow
further noteworthy contamination under the cumulative case. The groundwater analysis indicates
that current cylinder maintenance practices~would control cylinder corrosion under the nor action
alternative; thus, the maximum uranium concentration in groundwater (from cylinder breaches)
would be S 1jgfL, considerably below, the 30-,ig/L guideline level used for comparison.. Direct
contamination of groundwater could occur during the construction and operation of a conversion
facility (e.g., from the dissolution and. infiltration of stockpiled- chemicals into aquifers).
However, good engineering and construction practices should ensure that impacts associated
with construction would be minimal and not change existing groundwater conditions. Slight
contamination similarly could occur during normal operation of a conversion facility. However,
the contamination is not anticipated to reach a noteworthy magnitude. Cumulative impacts might
contribute slightly to groundwater contamination, although the combination of efforts to address
existing contaminants and practices to minimize increasing contamination should limit the
magnitude of increases.

No noteworthy cumulative impacts to soils are anticipated.

5.3.2.8 Ecology

Cumulative ecological impacts are anticipated to be negligible under the no action
alternative and negligible to minor under the action alternatives, in conjunction with the effects'
of existing conditions and other activities. Habitat disturbance would involve settings commonly
found in this part of Ohio, in many cases previously disturbed. Construction of a conversion
facility at Location A could directly affect a small wetland. Construction of a conversion facility
at Location C would also remove trees that could provide habitat for the Indiana bat; this
federally endangered species is not known to utilize this area. No impacts on this or other
state- or federal-listed species are anticipated.
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5.3.2.9 Land Use

All DUF6 activities under the alternatives would be confined to the Portsmouth site,
which is already used for similar activities. Other activities on the site similarly are consistent
with existing land use at Portsmouth, while activities already in' the vicinity of the site change
land uses to, at most, only relatively very small areas. No cumulative land use impacts are
anticipated.

5.3.2.10 Cultural Resources

The probability of encountering significant archaeological resources at the Portsmouth
site would vary, depending on the area disturbed by a proposed -activity or activities and the
amount of disturbance. Further cultural resource surveys in consultation'with the- SHPO 'would'
be required for areas as yet unsurveyed that have not been previously disturbed. Consultation'
with Native Americans, conducted under this project, similarly. would :.have to occur. If
significant cultural resources were encountered during any of the activities under cumulative
impacts, adverse effects would need to be mitigated. If any structures at the Portsmouth GDP
were determined to be historically significant and there was a potential for a short-term'adverse
effect from the deposit of particulate matter on building surfaces, these adverse effects would'be
mitigated. All additional survey and mitigation would be conducted in consultation with the Ohio
SHPO.

5.3.2.11 Environmental Justice ' '

No environmental justice cumulative impacts are anticipated for the Portsmouth 'site. -
Although disproportionately high percentages of minority and low-income populations occur in
the vicinity of the site, no cumulative impacts in the vicinity of Portsmouth are high and adverse.

5.3.2.12 Sociocconomics

olnSocioeconomic impacts underall alternatives :are anticipated to be 'generally -positive,`'i
often temporary, and relatively small. Growthin population -could occur to meet labor'demands
during construction and operation, but it would not be so great as to place'excessive'demanids on
existing housing or public services. Cumulative socioeconomic impacts similarly are expected to-
be relatively small and positive, although some would be more long-lived than others.

5.3.3 ETTP Site . . . ;

Because some of the DUF6 processed at the Portsmouth conversion facility under the
action alternatives would come from ;nhe ETTP site, cumulative impacts' also, would involve
activities at this locality. Under the no action alternative,' in contrast, existing DUF6 at ETTP
would continue to be stored at the site, similarly causing cumulative impacts. Although the focus
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of this EIS is on impacts (including cumulative impacts) associated with the Portsmouth site, this
section briefly examines cumulative impacts at ETTP.

Cumulative impacts associated with the no action alternative would involve the effects of
continued storage of DUF6 at ETTP in conjunction with other activities at or near that site, as
summarized in the PEIS for long-term storage of this material (DOE 1999a). Reasonably
foreseeable future actions at or in the vicinity of ETTP include waste management activities
(DOE 1997a, 2000b, 2001a); stockpile, stewardship, and management activities (DOE 1996b);
the disposition of highly enriched uranium (DOE 1996c); the disposition of potentially reusable
uranium (DOE 2002b); interim storage of enriched uranium (DOE 1994b);-construction and
operation of the Spallation Neutron Source Facility (DOE 1999d); tritium production in 'a
commercial light-water reactor (DOE 1999g); transfer of non-nuclear functions (DOE 1993);
changes in the sanitary sludge land application program (DOE 1996d); reindustrialization of'
ETTP (DOE 1997b, 2002a); and environmental restoration activities at ETTP (DOE 2001 f).' The
absence of noteworthy negative impacts under the no action alternative, described* iii'
Section 5.1.3, is consistent with the absence of large cumulative impacts in the no action case'
(see also DOE 1999a). -

Cumulative impacts at ETTP under the action* alternatives, would involve activities
associated with preparing cylinders stored at this site for transportation, followed by their'
shipment to the Portsmouth site. The other past; present, and reasonably foreseeable activities'
listed in the preceding paragraph for ETTP would be the same. Cylinder preparation impacts,'
described in Section 5.2.4, are anticipated to be minimal. When aggregated with other activities
at or near the ETTP site, cumulative impacts would not be large or serious for any impact area.
Transportation impacts associated with ETTP cylinders, described in Section 5.2.5, similariy are
not anticipated to be large. Cumulative impacts of transportation, discussed in Section 5.3.2 and
presented in Table 5.3- 1, likewise would not be large or serious.

5.4 MIITIGATION

In general, the impacts of the alternatives presented in this-chapter are conservative
estimates of impacts expected for each alternative. Factors such as flexibility in siting at and
within the three alternative locations at. Portsmouth and facility design and construction options
could be used to reduce impacts from these conservative levels. This section identifies what
impacts could be mitigated to reduce adverse impacts. On the basis of the analyses conducted for
this EIS, the following recommendations can be made:

Potential future impacts on site air and groundwater could be avoided by
inspecting cylinders, carrying out cylinder maintenance activities (such as
painting), and promptly cleaning up releases from any breached DUF6
cylinders. In addition, runoff from cylinder lards should be collected and
sampled so that contaminants can be detected and their release to surface
water or groundwater can be avoided. If future cylinder painting' results in
permit violations, treating cylinder yard runoff prior to release may be
required.
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* Temporary impacts on air'quality from 'fugitive dust' emissions during
construction of any new facility should be'controlled by the best available
practices to avoid temporary exceedances of the PMjo and PM2 .5 standard.
Technologies that would' be used to mitigate air quality. impacts during
construction include using water sprays on dirt roadways and on bare soils in
work- areas for dust control;, covering open-bodied trucks; transporting
materials likely to become airborne when full and at ail times w'hen in motion;
water spraying and covering bunkered or'staged excavated and replacement
soils; maintaining paved roadways in good repair and in a clean condition;
using barriers and:windbreaks around construction areas such as soil banks,
temporary screening,' and/or vegetative cover; mulchingr or covering exposed
bare soil areas' until vegetation has time to recover or paving has been
installed; and prohibiting any open burning.'

* During construction, impacts to water quality and soil can be minimized
through implementing storm water management, sediment and erosion
controls '(e.g., temporary and permanent seeding; 'mulching and matting;
:sediment barriers, traps, and basins; siht fences; runoff and earth diversion
dikes), and good construction practices(e.g., covering chemicals vitlh tarps to
prevent interaction with rain; promptly cleaning up any spills).

v Potential impacts to wetlands 'at the Portsmouth site'could be minimized or
eliminated 'by maintaining a buffer near' adjacent wetlands during
construction. Impacts' at' Location A may 'potentially be' avoided :by an
alternative routing of the entra-nce road, or mitigation may be developed in -
coordination with the appropriate regulatory agencies.

X If trees (either live 'or dead) with, exfoliating bark are encountered on
construction areas, they should be saved if possible to avoid destroying
potential habitat for the Indiana bat.'lf necessary, the trees should be cut
before'April 15 or after September'15.

* The quantity of radioactive and'hazardous materials stored on site, including
the products of the conversion process, sh6uld be minimized.

The construction of a DUF6 conversion facility at Portsmouth would have the
-potential 'toimpact 'cultural 'resu6iies Neither, a n archaeological, nor an
architectural survey has been completed 'for the Portsmouth site as a whole or
for any of the alternative locations, although an archaeological sensitivity
study has been conducted. In accordance with Section 106 of the NHPA, the
adverse effects of this undertaking must be evaluated once a location Jis
chosen.

* Testing should be conducted either'iprio'r o' or during the conversion facility
startup operations to determine if the air vented from the auticlaves should be .
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monitored or if any alternative measures would need to be taken to ensure that
worker exposures to PCBs above allowable OSHA limits do not occur.

The nuclear properties of DUF6 are such that the occurrence of a nuclear
criticality is not a concern, regardless of the amount of DUF6 present.
I-o'wever, criticality is a concern for the handling, packaging, and shipping of
enriched 'UF 6. For enriched UF 6, criticality, control . is .accomplished by
employing,' individually or collectively, specific limits on;. uranium-235
enrichment, mass, volume, geometry, moderation, and spacing for each type
of cylinder.' The amount of enriched UF 6 that may- be contained in an
individual cylinder and the total number of cylinders that may. be transported
together are determined by the nuclear properties of enriched UF6. Spacing of
cylinders of enriched UF6 in transit during routine and accident conditions is
ensured by use of regulatory approval packages that provide protection against
impact and fire.

Because of the relatively high consequences estimated for some accidents,
special attention will be given to.the design and operational procedures for
components that may be involved in such accidents. For example, the tanks
holding hazardous chemicals on site such as anhydrous N1H3 and aqueous [IF
would be designed to all applicable codes and standards, and special
procedures would be in place for gaining access to the tanks and for filling of
the tanks. In addition, although the probabilities of occurrence- for. high
consequence accident are extremely low, emergency response plans. and
procedure's would' be in place to respond to any emergencies should an
accident occur. Additional details are discussed below...

Although the probability of transportation accidents involving hazardous chemicals such
as HF and Ni13 is very low, the consequences could be severe. For this EIS, the assessment of
transportation accidents involving IIF assumed conservative, conditions. Currently, a number of
industry practices are commonly employed to minimize the potential for large HF releases, as
discussed below.

HF is usually shipPed in 100-ton. (91-t), 23,0007gal (87,000-L) shell, full,, noncoiled,
noninsulated tank cars. Most HF raiicars today meet DOT Classification 112S500W, which
represents the current state of the art. To minimize the potential for accidental releases, these
railcars have head protection and employ shelf couplers, which help prevent punctures during an
accident. The use of these improved tank cars has led to an improved safety record with respect
to HIF accidents over the last several years. In fact, the HF transportation accident rate has
steadily decreased since 1985. Industry recommendations for the new tank car guideline appear
in Recommended Practices for the Hydrogen Fluoride Industry (Hydrogen Fluoride Industry
Practices Institute 1995b).

Accidents involving HF and NH3 at a conversion facility could have potentially serious
consequences. However, a' wide variety of good engineering and mitigative practices are
available that are related to sitin'g, design, and accident mitigation for [IF and NH 3 storage tanks,



Impacts mcs5-133 Portsmouth DUF6 Conversion Final ES

which might be present at a conversion facility. Many are summarized in Guidelinefor the Bulk
Storage of Anhydrous Hydrogen Fluoride (Hydrogen Fluoride Industry Practices 'Insiitute
1995a). There is an advanced set of accident prevention and mitigative measures that are recom-
mended by industry for HF storage tanks, including storage tank siting principles
(e.g., evaluating seismic, high wind, and drainage conditions), design' recommendations, and 'tank
appurtenances, as well as spill detection, containment, and mitigation. Measures to mitigate the
consequences of an accident include detection systems, spill containment systeins such as dikes,
remote storage tank isolation valves, water spray systems,' and rapid acid deinventory systems
(that rapidly remove acid from.a leaking vessel).;Details on these mitigative strategies are also'
provided in the Hydrogen Fluoride Industry Practices Institute (1995a) guidelines. '

5.5 UNAVOIDABLE ADVERSE IMPACTS.

Unavoidable adverse impacts are those .impacts' that cannot 'be mitigated by' choices'
associated with siting and facility design options. They are impacts that would be unavoidable, -

no matter which options were selected.

The cylinders currently in storage would require continued monitoring and maintenance
under all alternatives. These activities would result in the exposure of workers in the vicinity of
the cylinders to low, levels 'of radiation. The.radiation exposure of workers could be minimized,
but some level of exposure would be unavoidable. The radiation doses to workers are estimated
to be well within public health standards under. all alternatives. Radiation expjosures of workers''
would be monitored at each-facility and would be kept ALARA. Cylinder monitoring and
maintenance activities would also emit air-pollutants,'such as vehicle exhaust and'dust (PMo),-
and produce small amounts of sanitary waste and LLW. Concentrations of air emissions during

operations are estimated to be within applicable standards and guidelines, and waste' generation
would not appreciably affect waste management operations. - ' ' '

Under all alternatives, workers would have a potential for accidental on-the-job'injuries
and fatalities that would be unrelated to radiation 'Or. chemical exposures. These'would be'a'"
consequence of unanticipated events in the work environment, typical of all workplaces. On the
basis of statistics in similar industries, it is estimated that less than I fatality and on the order of
several hundred injuries would occur under the alternatives, including the required transportation'
among sites associated with the alternatives. The chance of fatalities and injuries occurring
would be minimized by conducting all work activitiesin as safe'a manner as possible, in'
accordance with occupational health and safety rules ;and regulations. However, the chance of
these types of impacts cannot be completely avoided. ' -

Conversion would require the construction of a new facility at the Portsmouth site. Up to
65 acres (26 ha) of land could be disturbed during construction, with approki miatelj 10 acres
(4 ha) required for the facility footprint. 'Construction of the facility' could result in'losses "of
terrestrial and aquatic habitats. Dispersal of wildlife and temporary elimination of habitats ~would
result from land clearing and construction activities involving movement of construction
personnel and equipment. The construction of the facility could cause both short-term and
long-term disturbances of some biological habitats. Although some destruction would be
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inevitable during and after construction, these losses could be minimized by careful site selection
and construction practices.

5.6 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES'

The major irreversible and irretrievable commitments of natural and man-made resources
related to' the alternatives analyzed in this EIS are. discussed below. A commitment of a resource
is considered irreversible when the primary or secondary impacts fromn its use limit the future
options for its use. An irretrievable commitment refers to the use or consumption of a resource
that is neither renewable nor recoverable for later use by future generations.

The decisions to be made in the ROD following the publication of this EIS would commit
resources required for implementing the selected alternative. Three major resource categories
would be committed irreversibly or irretrievably under the alternatives considered in' this EIS:
land, materials, and energy.

5.6.1 Land

Land that is currently occupied by UF6 cylinder storage or selected' for the conversion
facility could ultimately be returned to open space if the yards, buildings, roads, and other
structures. were removed, the areas cleaned up, and the land revegetated.' Future use of these
tracts of land, although beyond the scope of this EIS, could include restoring them for
unrestricted use. Therefore, the commitment of this land would not necessarily be irreversible.
However, the land used to dispose of any conversion products or construction or D&D wastes
would represent an irretrievable commitment, because'wastes in belowground disposal areas
could not be completely removed, the land could! not be restored to its original condition, and the
site could not feasibly be used for other purposes following the closure of the disposal facility.
All disposal activities associated with alternatives analyzed in this EIS would take place at DOE
or commercial disposal facilities that would be permitted or licensed to accept such wastes.

5.6.2 Mklaterials - '

The irreversible and irretrievable commitment of'material resources for the various EIS
alternatives would include construction materials that could not be recovered or recycled,
materials rendered radioactive that could not be decontaminated;, and materials consumed or
reduced to unrecoverable forms of waste. Materials related to construction could include wood,
concrete, sand, gravel, steel, aluminum, and other metals (Table 5.6-1). At this time, no unusual
construction material requirements have been identified. The construction resources, except for
those that could be recovered and recycled with current technology, would be irretrievably lost.
None of the identified construction resources is in 'short supply,, and 'all should be readily.
available in the local region.
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TABLE 5.6-& Alaterials/Resources Consumed during
Conversion Facility Construc&tion at the Portsmouth Site

I .I� I , , ,, I i � �

i.

Total . -,Peak
Materials/Resources Consumption Unit Demand Unit

Utilities
Water
Electricity

550,000 gal 1,500
1,500 MWh 7.2 '

gaL/h
MWh/d ; .. 1 ...

Solids
Con'crete
Steel ,
Inconel/Monel

Liquids
Fuel

Gases
Industrial gases
(propane)

9,139
511
33

73,000

*. 15,000

yd3 ' NAa'
tons NA
tons: NA

NA
NA
.NA

gal
. 5

250.-.; -gal/d

I.
gal 50 gal/d

a NA not applicable.

Strategic and critical materials' (e.g., Monel and Inconel) would not 'be required in
quantities that would seriously reduce; the national or world supply. This material w6uld be used
throughout the facilities and would be used in the generation of HF in the conversion process.
The autoclaves and conversion units (process reactors) are l6n1g-lead-time proicurements'with few
qualified bidders. Many suppliers are available for the remainder of the equipment..

Estimated annual consumption rates of'raw materials 'are'provided in Table 5.6-2.'
Consumption of operating supplies (e.g.,'miscellaneous chemicals such as'lime and'potassium
hydroxide, and gases such as nitrogen), although irretrievable, would not'constitute a permanent
drain on local sources or involve any'material in critically-short supply in the'United States
as a whole.

5.6.3 Energy

The irretrievable commitment of energy resources'during the operation of'the various
facilities considered under the alternatives would include the consumption of fossil'fuels used to
generate steam'and heat and electricityr. for the'facilities (Table'5.6-3). ,Energy also would be
expended in the form 'of diesel 'fuel and gasoliie f'or cylinder transport equipment and
transportation! vehicles. Consumption' of' these utilities, although irretrievable,' 'would not
constitute a permanent drain on local sources or involve any utility in critically'short'supply in
the United States as a whole.
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5.7 RELATIONSHIP BETWEEN SIIORT-
TERMN USE OF TIHE ENVIRONMENT
AND LONG-TERM PRODUCTIVITY

TABLE 5.6-2 Materials Consumed
.Annually during Conversion Facility
Operations at the Portsmouth Site2

For this EIS, short term is considered the
period of construction activities for the
alternatives analyzed - the time when most
short-term (or temporary) environmental impacts
would occur. Disposal of solid nonhazardous
waste resulting from new facility construction,
operations, and D&D would require additional
land at a sanitary landfill site, which- would be
unavailable for other uses in the long, term. Any
radioactive or hazardous waste generated by the
various alternatives would involve the
commitment of associated land, transportation,
and disposal resources and resources associated
with the processing facilities for waste
management.

Quantity
Chemical (tons/yr)

Solid
Lime (CaO)b 14

Liquid
Ammonia (99.95% minimum
Ni13) 510
Potassium hydroxide (45% KOII) 6

Gaseous
Nitrogen (N2) 7,800

M Material estimates are based on facility
conceptual-design-status data (UDS 2003b).
A number of studies are planned to evaluate
design alternatives, the results of which may

For the construction and operation the of affect the above materials needs.

conversion facility, the associated construction b Assuming lime is used only for potassium
activities would result in both short-term and hydroxide regeneration. If IIF neutralization
long-term losses of terrestrial and aquatic is required, the annual lime requirement

habitats from natural productivity. Dispersal of would be approximately 7,000 tons/yr
wildlife and temporary elimination of habitats (6,350tlyr).
would result from land clearing and construction
activities involving movement and staging of construction personnel and equipment. The
building of new facilities could cause long-term disturbances of some biological habitats,
potentially causing long-term reductions in the biological activity of an area. Although some
habitat loss would be inevitable during and after construction, these losses would be minimized
by careful site selection and by thorough environmental reviews of specific proposals. Short-
terrn impacts would be reduced and mitigated as necessary. After closure of the new facilities,
they would be decommissioned and could be reused, recycled, or remediated.

5.8 POLLUTION PREVENTION AND WASTE MINIMIZATION

Implementation of the EIS alternatives would be conducted in accordance with all
applicable pollution prevention and waste minimization guidelines. Pollution.prevention'is
designed to reduce risk to public health, safety, welfare, and the environment through source
reduction techniques and environmentally acceptable recycling processes. The Pollution
Prevention Act of 1990. (42 USC 11001-11050) established a national policy; that pollution
should be prevented or reduced at the source, whenever feasible. The act indicates that when
pollution cannot be prevented, polluted products should be recycled in an environmentally safe
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TABLE 5.6-3 Utilities Consumed during Conversion Facility
Operations at the Portsmouth Site2

Annual Average. .Peak
Utility Consumption Unit Demandb. Unit

Electricity 31,084 MWh 6.2 MWV
Liquid fuel 3,000 'gal NAc NA
Natural gasd.c 4.0 x io7 scfr 180 scfmr
Process water . 30 x .16 : gal.. 215 gal/min
Potable water 3 x l06.. . gal 350. . gal/min

I

. I
a Utility estimates are based on facility conceptual-design-status data

(UDS 2003b). A number of studies are planned to evaluate design
alternatives, the results of which may affect the above utility needs:

b Peak demand is the maximum rate expected during any hour. s .** .

c NA not applicable. . :

d Standard cubic feet measured at 14.7 psia and 60'F(160 C).'

c The current facility design (UDS 2003b) uses electrical heating.
llowever, an option ofusing natural gas is being evaluated.

f scf standard cubic feet; scfm = standard cubic feet per minute.

manner. Disposal or other releases into the environment should be employed only as a last resort.
Executive Order 12856, Federal Compliance wvit/ Right-to-Know Laws and Pollution Prevention
Requirements (U.S. President 1993), and DOE Order 5400.1, General Environmental Protection
Program (DOE 1988), implement the provisions of the Pollution Prevention Act of. 1990::
Pollution prevention measures' could include source reduction, recycling, treatment,.and disposal..
The emphasis would be on source reduction and recycling to prevent the creation of wastes:
(i.e., waste minimization). .'

Waste minimization is the reduction, to the extent feasible, of the generation of
radioactive and hazardous waste. Source reductioni. and waste minimization techniques include ..;,'

good operating practices, technology modifications, ,changes in input material, and product
changes. An example' of waste minimizatioi' would be to substitute nonhazardous materials, .
when possible, for materials that contribute to thegeneration of hazardous or' mixed waste.

*A consideration of opportunities for reducing waste generation at the source, as well as
for recycling, and reusing material, -will be . incorporated to the extent possible into the .
engineering and design process for the.conversion facility. Pollution prevention and waste
minimization will be 'major factors in determining the final design of. any. facility to be
constructed. Specific pollution prevention and waste mjinimization measures will be considered
in designing and operating the final conversion facility.. ;
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5.9 DECONTAMINATION AND DECOMMNItSSIONING OF TIIE CONVERSION
FACILITY

When operations at the conversion facility are complete, D&D would be performed to
protect both public health and safety and the environment from accidental releases of any
remaining radioactivity and hazardous materials. The conversion facility is being designed to
facilitate D&D activities. This analysis assumes that the D&D activity would provide for the
disassembly and removal of all radioactive and hazardous components, equipment, and
structures associated with the conversion facility. The objective assumed in this EIS would be to
completely dismantle the various buildings and achieve "greenfield" (unrestricted use)
conditions. The design requirements for the D&D of this facility can be found in two
DOE Directives from 1999: DOE Guide 430.1-3, Deactivation Implementation Guide, and DOE
Guide 430.1-4, Decommissioning Implementation Guide (DOE 1999e,f).

Because the D&D of the conversion facility is not expected to occur for at least 18 years,
it is likely that an additional environmental review would need to be performed before it
occurred. It is also expected that such a review would be based on the actual condition of the
facilities and a more definite identification of the resulting waste materials.

5.9.1 lHuman iealth and Safety-Off-Site Public

It is expected that D&D of the DUF6 conversion facility would result in low radiation
doses to members of the public and would be accomplished with no significant adverse
environmental impacts.

DOE has established a primary dose limit for any member of the public of 0.1 rem
(I mSv)' total effective dose equivalent (TEDE) per year for protection of public health and
safety. Compliance with the limit is based not just on an individual DOE source or practice but
on the sum of internal and external doses'resulting from all modes of exposure to all radiation
sources other than background and medical sources (DOE 1993). Ilowever, it could be very
difficult to determine doses from all radiation sources for the purpose. of demonstrating
compliance. Therefore, DOE elements are instructed to apply a public.dose constraint of
0.025 rem (0.25 mSv) of TEDE per year to each DOE source or practice (DOE 2002h). Also,
DOE elements are required to implement a process to ensure, on a case-specific basis, that public
radiation exposures will be ALARA below the dose constraint (DOE 1993).

To be consistent with DOE's general approach to protecting the public from radiation
exposure as explained above, the release of radioactive material from D&D activities at a
DOE-controlled site, such as a DUF6 conversion or cylinder treatment facility, would be limited
to an amount determined on a case-specific basis through the ALARA process to be ALARA
but, in any event, less than 0.025 rem/yr (0.25 mSv/yr). This would ensure that doses to the
public from DOE real property releases following D&D were consistent with NRC requirements
for commercial nuclear facilities, as stated in 10 CFR 20, Subpart E, "Radiological Criteria for
License Termination."
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In its final generic EIS for decommissioning of NRC-licensed 'nuclear' facilities
(NRC 1994), the NRC concluded that at any site where 'the 0.025-rem/yr (0.25-mSv/yr) dose;
criterion established in 10 CFR 20, Subpart E, is met, the likelihood that individuals who use the
site would be exposed to multiple sources'with cumulative doses approaching 0.1 rem/yr
(I mSv/yr) would be very low. Accordingly, the likelihood would also be very low that a
member of the public would be exposed in excess of the DOE primary dose limit after'D&D of
the DUF6 conversion and cylinder treatment facilities to: meet site-specific limits that are
ALARA below the dose constraint of 0.025 mirem/yr (0.25 mSv/yr).

The total public dose from D&D of ihe DUF6 conversion facility is estimated to range
from 4 to 5 person-rem. This estimate was scaled from data on public exposure doses found in'
NRC (1988) to account for the capacity of the conversion facility and the effort required fof'its
D&D. Because of the low specific activity of uranium, rthe estimate is very small and 'primnarily
would result from the transportation of D&D wastes for ultimate disposition (NRC1-' 988).
Radiation doses to the public resulting from accidents during D&D activities would be 'lov
enough to be considered insignificant (NRC 1988).

5.9.2 Human Health and Safety -On-Site Workforce

Radiological impacts to involved workers during D&D of the conversion facility would
result primarily from external radiation.due to the handling of depleted'uranium materials.'
Because of the low radiation exposures from depleted uranium, one of the initial D&D activities
would be removal .of any residual uranium from the process equipment, significantly reducing
radiation exposure to the involved workforce.

Radiation exposure estimates for the involved workforce during D&D activities involving
nuclear facilities licensed by. the NRC are provided in NRC (1988) and NRC (1994). These
nuclear facilities include UF6 production plants and. uranium. fuel fabrication plants that are
similar to the conversion facilities considered in this E1S. Average radiation dose rates in the
conversion facility during the initial cleaning are expected to be much less than 2 mrem/h,v which
is the radiation dose rate from bulk quantities of uranium (NRC 1988).-

Table5.9-1 lists the estimated LCFs of the involved workforce during decontamination
and cleanup activities at the facility as a function of the residual dose rate (NRC 1994). The
radiological impacts in.Tab!e 5.9-1 were estimated on the basis of the'dose.rates to which--the
workers are subjected and the collective effort required to reduce the residual contamination
levels. ' -

One of the most critical parameters in developing the decommissioning planwould be the
release criterion applicable for the project. Subpart E of 10 CFR Part 20 addresses release criteria
for NRC licensees, while DOE Order 5400.5 (DOE 1990) governs the development of release
limits for DOE facilities. On the basis of a residual dose rate of 25 mrem/yr, the estimated LCFs
of the involved workforce would be much lower than unity (i.e., no radiation-related fatalities),
since the radiation dose to involved workers would be a small fraction of the exposure
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experienced over the operating lifetime of the
facility and well within the occupational
exposure limits imposed by regulatory
requirements.

Radiation exposure of the involved D&D
workers' would be monitored by a dosimetry.
program and maintained below regulatory limits.

The risk of on-the-job fatalities and
injuries to conversion facility D&D workers was
calculated by using industry-specific statistics
from the BLS, as reported by the National Safety.
Council (2002). Annual fatality and injury rates
from the BLS construction industry division were
used for the D&D phase. On the basis of D&D
cost information provided in Elayat et al. (1997),
it is assumed that the D&D workforce would be
approximately 10% of the construction
workforce. On the basis of these assumptions and
information provided in UDS (2003b), the
estimated incidences of fatalities and injuries for
the D&D of the conversion facilities are 0.01 and
5, respectively.

5.9.3 Air Quality

TABLE 5.9-i Estimated Latent Cancer
Fatalities from Radiation Exposure
Resulting from Conversion Facility D&D
Activities at the Portsmouth Site3

Residual Dose
Rate (mrerlnyr) Lowb Highc

100 2.12x10-3  3.61x10-3
60 2.12x 10-3 3.63x 10-3
30 2.12x 10-3 3.65 x 10-3
15 2.14x 10-3  3.66x 10-3
10 2.16x l0-3 3.67x lo-3

3 2.18x 10-3  3.68x 10-3
I - 2.19x 10-3 3.69x 10-3
0.3 2.19x 10-3 3.70x 10-3
0.1 2.20x 10-3 3.71 x 10-3
0.03 2:20 x 0-3 3.72 x I0-3

a Values in this table are unscaled values
taken directly from NRC (1994).

b Based on the D&D of a uranium fuel
fabrication plaint that converts enriched UF6
into U0 2 for production of light-water
reactor fuel (DOE 1999g).

c Based on the D&D of a UF 6 production
plant where yellowcake is converted to UF6.

such as dust control measures, would be

Before
contaminated
manually. Best

structural dismantlement, all
surfaces would be cleaned
construction management practices,

used to protect air quality and to mitigate any airborne releases durinrg the D&D process. As
discussed in Section 5.9.1, it is anticipated that the D&D activities would not produce any
significant radiological emissions that would affect the off-site public.

D&D can be considered to be the reverse of the construction of buildings and structures.
Available information (Elayat et al. 1997) indicates that the level of constructiodn-related
activities during D&D would be an order of magnitude lower than during conversion facility
construction. Air quality during D&D activities would thus be bounded by the results presented
in Sections 5.2.1.3 and 5.2.2.3 for construction activities, if it is assumed that the existing
emission control systems were efficiently maintained.
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5.9.4 Sociocconomics ' : " -

The potential consequences from D&D of the conversion facilities would be lower than
those discussed in Section 5.2.1.5 for conv'ersion facility construction, because the total D&D
workforce would be smaller for facility D&D thaii forlfacility construction.

To decommission the conversion facility, many of the same people whb operated the
facility could do the cleaning; however, the dismantling arid moving of equipment would have to'
be performed by electricians, plumbers,' mecha'nics, and equipment opirators, most of whom
would be hired or contracted (NRC 1988) specifically for this purpose.

5.9.5 Waste Management'

*The major challenge of the D&D activity would be'to remove and dispose of radioactive
and hazardous wastes while keeping occupational 'and;other exposures 'ALARA. Section'3.7 of
DOE Guide 420.1-l (DOE 2000c) requires facilities wvhere radioactive:'or other hazardous
contaminating materials'vill be used to6be designed so as to simplify periodic decontamination
and ultimate'decommissioning. For example, if necessary, all cracks, crevices, and joi nts' would
have to be caulked or sealed and finished smooth to prevent the accumulation of contaminated
material in inaccessible areas. These design features should minimize the generation of
radioactive and/or hazardous materials during D&D activities.

* .. .. , i. - . . .*--

There are three major'classes of D&D'waste, based on the composition and radioactivity
of the materials involved: LLW, mixed LLW, and hazardous waste. it is assumed that TRU
waste would not be present (any TRU waste generated during facility operations would be
removed prior to D&D activities). A fourth class is "clean" material; this is any material
resulting from D&D activities, including metal, which can be safely reused or recycled without
any further radiological or hazardous controls. If no further need is established for these clean
materials, they can be disposed of at sanitary la'ndfills;witho'ut requiring any further radiological
or hazardous controls.

D&D-related waste can also be categorized into two general groups: contaminated
materials and other wastes. Contaminated materials arestandard materials such as steel and
concrete that contain or have embedded trace-amounits of radioactivity. In general, contamination
is caused by the settling or adherence of uranium and its progeny products on internal surfaces
such as piping. The average concentrations of the radionuclides contaminating the conversion
facility are expected to be generally low enough to rank these materials as Class-A LLW.

Other wastes, the second general group of D&D-related wastes, are composed of
materials that can become radioactively contaminated when plant workers use them. They
include gloves, rags, tools, plastic sheeting, and chemical decontaminants. These wastes are also
expected to have an average radioactivity low enough to be ranked as Class-A' LLW. This
analysis assumes that the quantities of other wastes would be much lower than those generated
during facility deconstruction.
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It is assumed that the soil within the conversion facility perimeters would not be
contaminated with radiological or hazardous materials as a result of normal facility operations
and, therefore, would not require excavation and subsequent treatment and disposition. If soil
was contaminated due to an accidental release, it would be cleaned up as quickly as feasible after
the release occurred and would not be part of the D&D wastes.

The methodology outlined in Forvard et al. (1994) was used to estimate the volumes and
types of wastes that would be generated from the D&D of the conversion facilities. Because
contaminant inventories for these facilities are unavailable, reference data on the contaminant
inventory data compiled by the NRC were applied. Facilities are categorized in Forward et al;
(1994) into different types on the basis of their function, structure, design, and degree of D&D.
difficulty. This analysis assumes that the conversion facilities could be considered to be
"radioactively contaminated buildings" with a "low" degree of D&D difficulty.

On the basis of the above assumptions and information provided, in, UDS (2003a), the
annual and total waste generation rates from the D&D of the conversion facility were estimated
and are provided in. Table 5.9-2. Of the total materials generated, during the D&D of the
conversion facility, both LLMW and hazardous wastes would make up 2% to 3% of the total,
and LLW would constitute about 6% to 7%. The majority of the D&D materials (approximately
88% of the total) would be "clean."

.- ,, , -, . . . .

The "clean" waste would be sent to a landfill that accepts construction, debris. Low-level
waste would be sent to a licensed disposal facility where it will likely be buried in accordance
with the waste acceptance criteria and other requirements in effect at that time. Hazardous and
mixed waste would be disposed of in a licensed facility in accordance with applicable regulatory
requirements.

TABLE 5.9-2 Annual and Total Waste Volume
Estimates from Conversion Facility D&D
Activities at the Portsmouth Site

Annual D&D Total D&D
Waste Type Waste (m3/yr)a Waste (m3)

LLMW 40 110
Hazardous waste 40 110
LLW 70 200
Clean 1,200 4,000

3 Annual rates based on 3-year D&D.
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6 ENVIRONMENTAL AND OCCUPATIONAL SAFETY AND HEALTH
PERMITS AND COMPLIANCE REQUIREMENTS

6.1 DUF6 CYLINDER MANAGENENT AND CONSTRUCTION AND OPERATION
OF A DUF6 CONVERSION FACILITY

DUF6 cylinder management as well as construction and operation of the proposed DUF6
conversion facility would be subject to many federal, state, and local requirements. In
accordance with such legal requirements, a variety of permits, licenses, and other consents must
be obtained. Table 6:1 at the end of this chapter lists those that may be needed. The status of each
is indicated on'the basis of currently available information. However, because the DUF6 project
is still at an early stage, the information in Table 6.1 should not be considered comprehensive or
binding. UDS may determine that additional consents not listed in Table 6.1 apply,' or that the
DUF6 cylinder management and/or conversion facility qualify for exemptions or exclusions from
some listed consents. ! ' .

6.2 TRANSPORTATION OF UF6

Transportation of UF6 (depleted, natural, or slightly enriched) is governed' by the

Hazardous Materials Transportation Act (HMTA), as amended by the Hazardous Materials'

Transportation Uniform Safety Act of 1990 and other acts (49 USC 5101 et seq.). This law is

implemented by the DOT through its hazardous.materials regulations (HMRs) (i.e., 49 CFR

Parts 171 through 180). Since UF 6 presents hazards because of both its radioactivity and

corrosivity, the DOT HMRs impose specific packaging requirements on UP 6 shipments in

addition to the otherwise applicable radioactive material. transportation requirements. The

specific packaging requirements for shipments of.-UF6 appear in 49 CFR 173.420 and are

summarized below.

Other than Modeli 30A cylinders and certain cylinders manufactured before

June 30, 1987, DUF6 packaging must be designed, fabricated, inspected,

tested, and marked in accordance with the version of-ANSI Standard N14.1,

Uranium Hexagfubride-Packaging for Transport, that was in effect at the

time the packaging was manufactured.

* 'Each UF6 packaging must be designed so that it will withstand a hydraulic test

at an internal pressure of at least 1.4 'megapascals (MPa) (200 lb/in.2 ) without':

leakage.

* Each UF6 packaging must be designed so that it will withstand a free drop test

without loss or dispersal of UF6 . The specimen must drop onto a flat,

horizontal surface of such a character that any increase in its resistance to

displacement or 'deformation upon impact by the specimen would not

significantly increase the damage to the.specimen. The drop'must occur so-,

that the specimen will suffer maximum damage in respect to the safety
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features to be tested. Mandatory drop' heights, which must be measured from
the lowest point of the1 specimen to- the upper surface of the target, vary
depending on the packaging mass from I ft (0.3 m) if the packaging mass
exceeds 33,000 lb (15,000 kg), to 4 fIt (1.2 m) if the packaging mass is less
than 11,000 lb (5,000 kg).'

* Each UF 6 packaging must be designed so that it will withstand, without
rupture of the containment system, a thermal test'as follows: Exposure for a
period of 30 minutes to a thermal environment that provides a heat flux at
least equivalent to that of a hydrocarbon fuel/air fire in sufficiently quiescent
ambient conditions to give a minimum average flame emissivity coefficient of
0.9 and an average temperature of at least 800'C (1,475 0 F),'fully engulfing
the specimen, with a surface absorptivity coefficient th'at is the greater of 0.8,
or. the value the package may be expected to possess if exposed to the fire
specified and a convective coefficient that must be the value that the package
may be demonstrated to have if exposed to the fire specified.

* The UF6 must be in solid form.

* The volume of solid DUF6 must not exceed 62% of the certified capacity of
the package at 20'C (680 F). For natural and slightly enriched UF6, this
requirement is 61%.

* The pressure in the package at 200Cr(680F) must be less than 101.3 kPa
(14.8 lb/in.2 absolute [psi]).

* Before initial filling and during periodic inspection and tests, UF6 packaging
must be cleaned in accordance with ANSI N 14.1.

* UF6 packaging must be periodically inspected, tested, marked, and othenvise
conform to ANSI N14.1.

* Each repair to UF6 packaging must be performed in accordance with
ANSI N 14.1. .'

If, at the time transportation occurs, the DUF6 is being stored in a cylinder for which
compliance with the then-applicable transportation requirements in 49 CFR 173.420 cannot be
verified, UDS may implement one of the: following options before shipping the DUF6:

* Obtain an exception, pursuant to 49 CFR 173.3(b), to allow the cylinder to be
transported either."as is" or following repairs, or

* Transfer the DUF6 from its noncompliant cylinder into a compliant cylinder.

* Ship the noncompliant cylinder in a compliant overpack.
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A detailed discussion of regulatory considerations associated with transporting UF6 is presented
in Biwer et al. (2001).

6.3 WORKER SAFETY AND hIEALTII -

The Occupational Safety and Health Act of 1970 (P.L. 91-596) gives OSHA the authority
to prescribe and enforce standards and regulations affecting the occupational safety and health of
private-sector employees. However, at facilities where an'other federal agency has exercised its
statutory authority to prescribe or enforce- occupational safety and: health standards,
Section 4(b)(1) of the act waives OSHA's jurisdiction. Relying on this section of the act, in
1974, OSHA explicitly recognized the authority, of the AEC to establish and enforce
occupational safety and health standards' at 'AEC-sponsored, 'contractor-operated facilities
covered by the AEA. Since then, the AEC and. its successor 'agencies, including DOE,' have
regulated worker health and safety at most of their .ovn .facilities:, This approach will be used to
regulate worker safety at DUF6 cylinder management and conversion'f&cilities.

DOE exercises its authority over working conditions at its facilities through an extensive
program of internal oversight and a system of DOE regulations and directives that require DOE
contractors to comply with relevant worker protection standards and regulations (e.g., 29 CFR
Part 1910, Occupational Safetly and Health Standards, and 29 CFR Part 1926, Safety and Health
Regulations for Construction) and impose-additional radiation and chemical exposure standards
developed by DOE (DOE Order 440.1A). DOE enforces its regulations, which have the power of
law, by levying fines or by referring the 'offending contractor to the Department of Justice for
other punishment. Most of DOE's worker radiation protection regulations are located in 10 CFR
Part 835, Occupational Radiation Protection. Pertinent DOE directives are listed in site-specific
contract provisions and are enforced by invoking' contractual remedies such as contract
cancellation. Accordingly, UDS is required by its contract to comply:with applicable health,
safety, and environmental laws, orders, regulations, and national consensus standards and to
develop and execute a radiation protection plan and an integrated safety management 'plan
(DOE 2000d).



TABLE 6.1 Potentially Applicable Consents for the Construction and Operation of a DUF6 Conversion Facility

License, Permit, or Other Consent Responsible Agency Authority Relevance and Status

Air Quality Protection

Title V Operating Permit: Rcquircd for sources that
are not exempt and are major sources, affected sources
subject to the Acid Rain Program, sources subject to
new source performance standards (NSPS), or sources
subject to National Emission Standards for Hazardous
Air Pollutants (NESHAPs).

Ohio Envirc
Protection A
(OEPA); U.
Environmen
Protection A
(EPA)

mmental Clean Air Act
Agency .(CAA), Title V,
S. Sections 501-507
ital (U.S. Code, Title 4:
Lgency Sections 7661-766

[42 USC 7661-
766f1f); Ohio
Administrative Coo
(OAC) 3745-77-02

Uranium Disposition Services, LLC (UDS), has determined that
the DUF6 conversion facility is not'an affected source subject to
the Acid Rain Program and is not a source subject to NSPS.

2, Nevertheless, UDS has not yet confirmed whether the DUF6
if conversion facility would be a major source of hazardous air

pollutants (HAPs). Also, the facility is subject to Code of
Federal Regulations, Title 40, Partn61, Subpart H (40 CFR

de Part 61, Subpart H), "National Emission Standards for
Emissions of Radionuclides Other Than Radon from
Department of Energy Facilities" (NESHAPs), although
emissions are expected to result in an effective dose equivalent
to the maximallypexposed individual (MEI) of well below the
standard (i.e., 10 mrem/yr). Accordingly, UDS is seeking
official verification from the OEPA as to whether this permit is
needed. OEPA representatives have verbally stated that no
Title V Operating Permit will be required.

ta
M
aF
Z

0:U

Ohio Permit to Install: Required for (1) any source to OEPA
which one or more of the following CAA programs
would apply: prevention of significant deterioration
(PSD), nonattainment area, NSPS, and/or NESHAPs;
and (2) any source to which one or more of the
following state air quality programs would apply:
Gasoline Dispensing Facility Permit, Direct Final
Permit, and/or Small Maximum Uncontrolled Emission
Unit Registration.

CAA, Title 1, -UDS has determined that the PSD, nonattainment area, and
Sections 160-169 . NSPS programs do not apply to the DUF6 conversion facility. In
(42 USC 7470- addition, UDS has determined that none of the state air quality
7479); OAC programs that would trigger the need for an Ohio Permit to
3745-31-02 Install would apply. Nevertheless, the facility is subject to the

NESHAPs program (40 CFR Part 61, Subpart H). Accordingly,
an Ohio Permit to Install will be required for theDUF6
conversion facility. UDS will submit a timely permit application
to the OEPA.

Q.

0z

01
Q

0)



TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authority. Relevance and Status

Air Quality Protection (Cont.)

Ohio Permit to Operate: Required for (I) any source
to which one or more of the following CAA programs
would apply: PSD, nonattainment area, NSPS,
NESHAPs; and (2) any source to which one or more of
the following state air quality programs would apply:
State Permit to Operate and/or registration of operating
unit with potential air emissions of an amount and type
considered minimal; this permit is not required,
however, for any facility that must obtain a Title V
Operating Permit.

OEPA CAA, Title 1,
Sections 160-169
(42 USC
7470-7479);
OAC 3745-35-02

UDS has determined that the PSD, nonattainment area, and
NSPS programs do not apply to the DUF6 conversion facility.
Nevertheless, thet'facility is subject to 40 CFR Part 61,
Subpart H, "National Emission Standards for Ernissions'of'
Radionuclides Other Than Radon from Depairtment of Energy
Facilities" (NESHAPs). Therefore,,UDS believes the State
Permit to Operate program would apply. UDS will submit a
timely application for an Ohio Permit to Operate.

Risk Management Plan (RMP): Required for any EPA; OEPA CAA, Title I, UDS has determined that certain regulated substances would be
stationary source that has a regulated substance Section I 12(r)(7) stored at the DUF6 conversion facility in quantities that
(e.g., hydrogen fluoride, anhydrous ammonia, ammonia, (42 USC 7412); potentially exceed the threshold levels. Accordiriglyari RMP
nitric acid) in any process (including storage) in) a'' 40 CFR Part 68; may be required. UDS will verify this with the OEPA and, if
quantity that is over the threshold level. OAC 3745-104 necessary, prepare an RMP. -

CAA Conformityibeterminatlon: Required for each DOE; OEPA; CAA, Title I,'Section Pike County, Ohio, and Roane County, Tennessee, have both
criteria pollutant (i.e., sulfur dioxide, particulate matter, Tennessee 176(c) (42 USC been designated as "Cannot be Classified or Better Than
carbon monoxide, ozone, nitrogen dioxide, and lead) Department of 7506); 40 CFR 93; Standard" for all 'criteria pollutants. Because these counties are
where the total of direct and indirect emissions in a Environment and OAC 3745-102; in attainment with National Ambient Air Quality Standards for
nonattainment or maintenance area caused by a federal Conservation (TDEC) TDEC Regulations all criteria pollutants and contain no maintenance areas, no CAA
action would equal or exceed threshold rates. 1200-3-34-.02 conformity determination is required for any criteria pollutant

that w.uld be' emitted as a result of the pro ose federal actio.
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TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authoritv Relevance and Status

WVater Resources Protection

National Pollutant Discharge Elimination System
(NPDES) Permit - Construction Site Storm Water:
Required before making point source discharges into
waters of the state of storm water from a construction
project that disturbs more than 5 acres (2 ha) of land.

National Pollutant Discharge Elimination System
(NPDES) Permit - Industrial Facility Storm Water:
Required before making point source discharges into
waters of the state of storm water from an industrial site.

OEPA Clean Water Act
(CWA) (33 USC
1251 et seq.);
40 CFR Part 122;
OAC-3745-33-02,
3745-38-02, and
3745-38-06

OEPA CWA (33 USC 1251
et seq.); 40 CFR
Pan 122;
OAC-3745-33-02,
3745-38-02, and
3745-38-06

UDS has determined that construction of the DUF6 conversion
facility and new cylinder storage yard would require an NPDES
Permit for construction site storm water discharges. A general
NPDES Permit for Storm Water Discharges in Ohio (OEPA
Permit No. OHR 100000 and proposed renewal OHC000002),
which covers storm water discharges during construction,
including storm water discharges from an on-site concrete batch
plant if one is installed, is expected to satisfy this requirement.
Accordingly UDS will submit a Notice of Intent (NOI) to
discharge under the General NPDES Permit and, if requested, a
Storm Water Pollution Prevention Plan (SWPP) to the OEPA at
the appropriate time.

UDS has determined that storm water would be discharged from
the DUF6 conversion facility site during operations. Therefore,
an NPDES Permit for industrial facility storm water discharge
may be required. unless arrangements can be made to discharge
such storm water through existing outfalls covered by an
NPDES Permit already held by United States Enrichment
Corporation (USEC) for the Portsmouth site. UDS plans to
consult with USEC concerning discharges of storm water during
operations through existing outfalls. If this cannot be arranged, a
General.NPDES Permit for Storm Water Discharges Associated
with Industzial Activity (NPDES Permit No. OHR0003) may
apply. Thus, if storm water cannot be discharged through
existing USEC outfalls,,UDS plans to consult with the OEPA
about the applicability of the General NPDES Permit, and if it
applics, submit a NOI to the OEPA at the appropriate time.
Otherwise, UDS will submit an application for an individual
NPDES permit at the appropriate time.

t-

M

*PO

o0

o'

Z:

2

Coj0%

0%

0i
a'

0:

0%

0r

It

MI-.

03

03

'a.

cd,

r



TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authority Relevance and Status

Water Resources Protection (Cont.)

National Pollutant Discharge Elimination System
(NPDES) Permit- Process Water Discharge:
Required before making point source discharges into
waters of the state of industrial process wastewater.

Ohio Surface WVater Permit to Install: Required
before constructing sewers or pump stations.

Ohio Surface Water Permit to Install: Required
before constructing any wastewater treatment or
collection system or disposal facility.,

..

CWA Section 404 (Dredge auid Fill) Permit: Required
to place dredged or fill matorial into waters or the
United States, including areas designated as wetlands,
unless such placement isciempt or authorized by a
nationwide permit or a regional permitt a notice must be
filed if a nationwide or regional permit applies.

OEPA

OEPA

CWA (33 USC 1251
et seq.); 40 CFR
Part 122:.
OAC-3745-33-02,
3745-38-02, and
3745-38-06 '

UDS is studying options for management of process
water/blowdown discharges. The need for an NPDES permit for
such discharges will be determined based pn the outcome of the
study. If it is determined that an NPDES permit is required,
UDS will apply for the permit at the appropriate time.

OAC-3745-31-02':' UDS has determined that a Surface Water Permit to Install
would be required before construction of sewer lines and pump
stations at the DUF6 conversion facility site. Accordingly, UDS
plans to submit an application to the OEPA at the appropriate
time. . .

OEPA 0i

U.S. Army Corps of
Engineers (USACE)

CN
et
Pal

AC-3745-31-02 If it is deternined that the DUF 6 conversion facility would have
an on-site wastewater treatment facility, UDS plans to submit an
applicationofor a Surface Water Permit t6 Install at the
appropriate ime. . ;

VA (33 USC 1251 UDS believes that construction of the DUF6 conversion facility
seq); 33 CFR would not result in dredging or placement of rill material into
rts 323 and 330 wetlands within the jurisdiction'of the USACE. However,

construction of a storm water discharge outfall requiring
dredging in waters of the United States may be necessary. If
construction activities are subject to the CWA Section 404
Perriit program, they may be covered under a USACE,
Nationwide CWA Section 404 Permit (i.e., No. 14 [Linear
Transportation Projects], 18 [Minor Discharges], or 19 [Minor

' Dredging)). Acc6rdingly, LDS plans' to consult with the
USACE concerning the'project and, irappropriate, submit either
a preconstruction notification about activities covered by a
nationwide permit or an application for an individual
Section 404 Permit.

cz'
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TABLE 6.1 (Cont.)

License, Pernit, or Other Consent Responsible Agency Authority Relevance and Status

Water Resources Protection (Cont.)

Ohio General Permit for Filling Category I and
Category 2 Isolated Wetlands: Required where the
proposed project involves the filling or discharge of
dredged material into Category I and Category 2
isolated wetlands, causing impacts that total 0.5 acre
(0.20 ha) or less.

Ohio Individual Isolated Wetland Permit: Required
where the proposed project involves the filling or
discharge of dredged material into Category I and
Category 2 isolated wetlands, causing impacts that total
greater than 0.5 acre (0,20 ha) for Category I isolated
wetlands and/or greater than 0.5 acre (0.20 ha) but not
exceeding 3 acres (1.21 ha) for Category 2 isolated
wetlands.

Spill Prevention Control and Countermeasures
(SPCC) Plan: Required for any facility that could
discharge oil in harmful quantities into navigable waters
or onto adjoining shorelines.

OEPA Ohio Revised Cc
(ORC) Sections
6111.021-6111.(

OEPA ORC Sections
6111.021-6111.1

)de UDS believes that construction of the DUF6 conversion facility
would not result in dredging or placement of fill material into

D29 wetlands within the jurisdiction of the OEPA isolated wetlands
program. Accordingly, UDS plans to consult with the OEPA
concerning the project and, only if appropriate, submit to the
OEPA a Pre-Activity Notice of activities covered under the
General Permit for Filling Isolated Wetlands.

UDS believes that construction of the DLJF 6 conversion facility
,29 would not result in dredging or placement of fill material into

wetlands within the jurisdiction of the OEPA isolated wetlands
program. Accordingly, UDS plans to consult with the OEPA
concerning the project and, only if appropriate, submit to the
OEPA in application for an Individual Isolated Wetland Permit.

1251 If it is determined that a SPCC plan would be requircd, UDS
will submit the plan to the EPA and the OEPA at the appropriate
time.

0-

.c c

EPA CWA (33 USC I
et seq.); 40 CFR
Part 112

CWA Section 401 Water Quality Certiilcation: OEPA CWA, Section 401 UDS would be required to obtain a CWA Section 401 Water
Required to be submitted to the agency responsible for (33 USC 1341); ORC Quality Certification if construction or operation of the DUF6
issuing any federal license or permit to conduct an Chapters 119 and conversion facility or new cylinder storage yard requires a
activity that may result in a discharge of pollutants into 61 1 1; OAC Chapters federal license or permit. If UDS determines that a federal
waters of a state. 3745.1, 3745-32, and license or permit is required (e.g., a CWA.Section 404 Permit),

3745-47 a CWA Section 401 Water QualityCertification will be
.................................. r. .eg,us.teedfrom the OEPA at thearop ratte.
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TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authority Relevance and Status

Waste Management and Pollution Prevention

t-
ft

19

12Z

2ZZSubmit Determination Results: Required when a
person who generates waste in the State of Ohio or a
person who generates waste outside the state that is
managed inside the state determines that the waste
he/she generates is hazardous waste.

Registration and Hazardous Waste Generator
Identification Number: Required before a person who
generates over 220 lb'(I 00 kg) per calendar month of
hazardous waste ships the hazardous waste off site.

OEPA OAC 3745-52-11

EPA; OEPA Resource
Conservation and
Recovery Act
(RCRA), as amended
(42 USC 6901 et
seq.), Subtitle C;
OAC 3745-52-12

Hazardous Waste Treatment, Storage, or Disposal EPA;
Facility Pe'rmit: Required if hazardous or mixed waste
will undeig6Inonexempt treatment by the generator, be
stored on site for. longer than 90 days by the generator of
2,205 lb (1,000 kg) or more of hazardous waste per
month, be stored on site for longer than I BOdays by the
generator of between 220 and 2,205 lb (100 and
1,000 kg) of hazardous waste per month, disposed of on
site, or be receiv'ed from off site for treatment or
disposal. ,

Industrial Solid Waste Landfill Permit to Install: OEPA
Required before constructing or expanding a solid waste
landfill facility in Ohio.

)EPA RCRA, as amended
(42 USC 6901 et -
seq.), Subtitle C;
OAC 3745-50-40

OAC 3745-29-06

At the appropriate time, UDS will submit to the OEPA the
results of its determination that any waste generated at the DUF6
conversion facility is a hazardous waste.

At the appropriate time, UDS plans to apply to the OEPA for an
EPA Hazardous Waste Generator Identification Number.

Hazardous waste would not be disposed of on site at the DUF6
conversion facility. Also, UDS does not plan to store any
hazardous wastes that are generated on site for more than
90 days. Accordingly, UDS believes that no Hazardous Waste
Treatme'nt, Stbrage, or Disposal Facility Permit would be
required. . -

Industrial solid waste would not be disposed of on site at the
DUF6 conversion facility. Therefore, no Industrial Solid Waste
Landfill Permit to Install would be required.

?I
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TABLE 6.1 (Cont.)

License, Pcrmit, or Other Consent Responsible Agency Authority Relevance and Status

Waste Management and Pollution Prevention (Cont.)

Construction and Demolition Debris Facility
License: Required before establishing, modifying,
operating, or maintaining a facility to dispose of debris
from the alteration, construction, destruction, or repair
of a man-made physical structure; however, the debris
to be disposed of must not qualify as solid or hazardous
waste; also, no license is required if debris from site
clearing is used as fill material on the same site.

Low-Level Radioactive Waste Generator Report:
Required within 60 days of commencing the generation
of low-level waste in Ohio.

Underground Storage Tank (UST) Installation
Permit:.Required before beginning installation of a
UST system (i.e., a tank and/or piping of which 10% or
more of the volume is underground and that contains
petroleum products or substances defined as hazardous
by the Comprehensive Environmental Response,
Compensation, and Liability Act [CERCLA], except
those hazardous substances that are also defined as
hazardous waste by the RCRA).

New UST System Registration: Required within
30 days of bringing a new UST system into service.

Notification of PCB Waste Activity

OEPA or the
authorized local
board of health

Ohio Department of
Health

Ohio Department of
Commerce, Ohio
Bureau of
Underground Storage
Tank Regulations
(BUSTR)

EPA; Ohio BUSTR

EPA

OAC 3745-37-01

OAC 3701:154-02

OAC 1301:7-9-06(D)

RCRA, as amended,
Subtitle 1 (42 USC
6991a-6991i);
40 CFR 280.22;
OAC 1301:7-9-04

Toxic Substances
Control Act (TSCA),
as amended (15 USC
2601 ct seq.); 40 CFR
Part 761

Construction debris would not be disposed of on site at the
DUF6 conversion facility. Therefore, no Construction and,
Demolition Debris Facility License would be required.

UDS will file a Low-Level Radioactive Waste Generator Report
with the Ohio Department of Health at the appropriate time.

No UST systems would be installed at the DUF6 conversion
facility. Therefore, no UST Installation Permit would be
required.

No UST systems would be installed at the DUF6 conversion
facility. Therefore, no New UST System Registration would be
required.

UDS would be required to notify EPA of PCB waste activities at
the time that DUF6 cylinders to which paints containing PCBs
have been applied are designated for disposal, either alone or as
containers for depleted uranium oxide. At the appropriate time,
UDS will notify the EPA by riling the required form.
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TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authority Relevance and Status

t-
M

.12

-.2.Z!

i
2

Emergency Planning and Response

List of Material Safety Data Sheets: Submission of a
'list of Material Safety Data Sheets is required for.
haiardo'us chemicals (as defined in 29 CFR Parf 1910)
that are stored on site in excess of their threshold
quantities.

Annual Hazardous Chemical Inventory Report:
Submission of the report is required when hazardous
chemicals have been stored at a facility during the
preceding year in amounts that exceed threshold
quantities.

Notification of On-Site Storage of an Extremely -

Hazardous Substance: Submission of the notification
is required within 60 days after on-site storage begins of
an extremely hazardous substance in a quantity greater
than the threshold planning auantity.................... .................. ...... y ......... ...... .................

Local Emergency
Planning Commissior
(LEPC); Ohio State
Emergency Response
Commission (SERC)

LEPC; Ohio SERC;
local fire department

Emergency Planning
iand Community

Right-to-Know. Act
of 1986 (EPCRA),
Section 311 (42 USC
11021); 40 CFR
370.20;
OAC 3750-30-15

EPCRA, Section 312
(42 USC 11022);
.40 CFR 370.25;
OAC 3750-30-01

UDS will prepare and submit a List of Material Safety Data
Sheets at the appropriate time.

UDS will cooperate with other DOE tenants at the Portsmouth
GDP site regarding submission of a site-wide Annual Hazardous
Chemical Inventory Report each year. For the purpose of
preparing the site-wide report, the total quantities of hazardous
chemicals stored by all tenants at the Portsmouth GDP site,
including those stored at the depleted UF6 conversion facility,
wIl' be considered.

Ohio SERC EPCRA, Section 304 UDS will prepare and submit the Notification of On-Site
(42 USC 11004); Storage of an Extremely Hazardous Substance at the appropriate

f 40 CFR 355.30; time, if such substances'are determined to be stored in a quantity
OAC 3750-20-05 greater than the threshold planning quantity at the DUF6

conversion facility.................................................................................................................................................................. ............ %
?I
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TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authority Relevance and Status

Transportation of Radioactive Wastes and Conversion Products

Certificate of Registration: Required to authorize the
registrant to transport hazardous material or cause a
hazardous material to be transported or shipped.

U.S. Department of Hazardous Materials
Transportation (DOT) Transportation Act

(HMTA), as amended
by the Hazardous
Materials
Transportation
Uniform Safety Act

_ of 1990 and other
acts (49 USC 1501 et
seq.); 49 CFR
107.608(b)

UDS will obtain a Certificate of Registration at the appropriate
time.

Packaging, Labeling, and Routing Requirements for DOT HMTA (49 USC When shipments of radioactive materials are made, UDS will
Radioactive Materials: Required for packages 1501 et seq.); Atomic comply with DOT packaging, labeling, and routing
containing radioactive materials that will be shipped by Energy Act (AEA), requirements.
truck or rail. as amended (42 USC

2011 et seq.); 49 CFR
Parts 172, 173, 174,

.. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !7.7 .a. .3.9... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

K4

Biotic Resources

Threatened and Endangered Species Consultation: U.S. Department of Endangered Species Neither a species listed at the federal or state level as
Required between the responsible federal agencies and Energy (DOE); Act of 1973, as endangered or threatened, nor the critical habitat of such a
affected states to ensure that the project is not likely to U.S. Fish and amended (16 USC species, has been identified that would be affected by
(I) jeopardize the continued existence of any species Wildlife Service; 1531 et seq.); ORC construction or operation of the DUF6 conversion facility or
listed at the federal or state level as endangered or Ohio Department of 1531.25-26 and new cylinder storage yard.
threatened or (2) result in destruction of critical habitat Natural Resources 1531.99
o.f sch specie.s.

0V

oN

3

qz



TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authority Relevance and Status

Nuclear Facility Operations .

t-.

*19

Approval to Start Up a Nuclear Facility: Required DOE
before start-up of new nuclear facilities, which are
activities or operations that involve radioactive and/or
fissionable materials in such form or quantity that a
nuclear hazard potentially exists to the employees or the
general public.. . ;

AEA, as amended
(42 USC 2011 et
seq.); DOE
Order 425.1 B

UDS will obtain approval from DOE to start up the DUF6
conversion facility at the appropriate time.

Approval to Release Materials Containing Residual DOE AEA, as athended UDS will obtain approval from DOE before releasing HF, CaF2,
Radioactive Contamination: Required before releasing (42 USC.2011 et or decontaminated cylinders for unregulated use.-.
(I) nonuranium products from the DUF6 conversidn seq.); DOE
process (such as hydrogen fluoride [HF] or calcium Order 5400.5
fluoride [Ca` 2]) for unregulated use and
(2) decontaminated DUF6 cylinders for unregulated use

*.a s........... ................J. .2............... . ... . .

Cultural Resources .

Archaeological and Historical Resources
Consultation: Required before a federal agency
approves a project in an area where archaeological or
historic resources might be located.

DOE; Advisory
Council on Historic
Preservation; Ohio
State Historic
Preservation Officer
(SHPO)

National Historic
Preservation Act of
1966, as amended
(I 6 USC 470 et seq.);
Archaeological and
Historical
Preservation 'Act'of
1974 (16 USC
469-469c-2)'-
Antiquities Act of
1906 (16 USC 431 et
seq.); Archaeological
Resources Protection
Act of 1979, as
amended (16 USC
470aa-mm)'

DOE has coordinated with the Advisory Council on Historic
Preservation and the Ohio SHPO regarding previous
archeological and architectural surveys at the Portsmouth
Gaseous Diffusion Plant site. Discussion of the results of such
surveys is ongoing.
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TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authority Relevance and Status

t-

.2Z
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Cultural Resources (Cont.)

Government-to-Government Tribal Consultation: DOE American Indian DOE has initiated government-to-government consultations
Required to ensure that project activities have been Religious Freedom with Native American tribes in the area of the DUF6 conversion
designed to protect access to, physical integrity of, and Act of 1978 (42 USC facility. No religious or sacred sites, burial sites, or resources
confidentiality of traditional cultural and religious sites. 1996 and 1996a); significant to Native Americans have been identified to date.

Native American
Graves Protection
and Repatriation Act
of 1990 (25 USC
3001 et seq.); '
National Historic
Preservation Act of
1966, as amended
(16 USC 470F);
36 CFR Part 800,
Subpart B;*
43 CFR Part 10............................ .................................................................................. .................................................................................................................

Other

Environmental Impact Statement (EIS): Required to DOE
evaluate the potential environmental impacts of a
proposed major federal action that may significantly
affect the quality of the human environment and to
consider alternatives to the proposed action.

National
Environmental Policy
Act of 1969, as
amended (NEPA)
(42 USC 4321 et
seq.); 40 CFR Parts
1500-1508; 10CFR
Part 1021

The requirements of NEPA are satisfied by publication of this
EIS for the DUF6 conversion facility and cylinder management
area.

Ilu
CJ

CZ

oi

A.

Annual Toxic Release Inventory (TRI) Report:
Required for facilities that have 10 or more full-time
employees and are assigned certain Standard Industrial
Classification (SIC) codes.

EPA; OEPA EPCRA, Section 313 UDS will prepare and submit aTRI Report to the EPA each
(42 USC 11023); year.
40 CFR Part 372;
OAC 3745.100-07

I



TABLE 6.1 (Cont.)

License, Permit, or Other Consent Responsible Agency Authority Relevance and Status

Other (Cont.)

OEPA Director's Final Findings and Orders (issued DOE; OEPA ORC 3734 and 3745 UDS will implement the requirements of the OEPA Director's
February 24, 1998): Establishes requirements for Final Findings and Orders, including preparation and
management, surveillance, testing, and maintenance submission to the OEPA of an annual report outlining DOE's
associated with the DUF6 storage yards and cylinders good faith efforts to evaluate potential use or reuse of DUF6.
owned by DOE at the Portsmouth site.

Tennessee Department of Environment and DOE; Tennessee UDS will implement the requirements of the TDEC Consent
Conservation Consent Order (issued February 2, Department of Order.
1999): Establishes requirements for management, Environment and
surveillance, testing, maintenance, and disposition of the Conservation (TDEC)
UF6 cylinders at the East Tennessee Technology Park.

I 2

?I

0

hi
C-

0

0I'

E;-,



Legal Requirements 6-16 Portsmouth DUF6 Conversion Final EIS

!



References 7-1 Portsmouth DUF6 Conversion Final EIS

-7 REFERENCES -

Acoustical Society of America, 1983, American National Standard Specification for Sound Level
Meters, ANSI SA.4-1983, New York, N.Y., Feb.

Acoustical Society of America, 1985, American National Standard Specification for SourndLd'iel -.
Meters, ANSI Sl.4A-1985, Amendment to ANSI S1.4-1983, New York, N.Y., June.

AIHA (American Industrial Hygiene Association), 2002, The AIHA 2002 Emergency'Response
Planning Guidelines and .Workplace Environmental Exposure Level Guides Handbook, Fairfax,
Va.

Allison, T., 2002, "DUF6 County, City, and School District Financial Data," 'intraoffice
memorandum from Allison (Argonne National Laboratory, Argonne, 111.) to H. Avci (Argonne
National Laboratory, Argonne, III.), Aug. 1.

American Medical Association, 1999, Physician Characteristics and Distribution in the U.S.,'
Chicago, Ill.

Anderson County, 2002,. The Zoning Resolution of Anderson County, Tennessee, Department of
Engineering and Public Works, Clinton, Tenn.

Anderson, R., 2002, personal communication from Anderson (Portsmouth Gaseous Diffusion
Plant, Ohio) to B. Verhaaren (Argonne National Laboratory, Argonne, 111.), June' 25.

ANL (Argonne National Laboratory), 1991a, Environmental Site Description for a Uranium
Atomic Vapor Laser Isotope Separation (U-A VLIS) Production Plant at the Oak Ridge Gaseous '
Diffusion Plant Site, ANL/EAIS/TM-58, Argonne, Ill., Sept.,

ANL,. 1991b, Environmental Site Description for a -Uranium' Atomic Vapor Laser Isotope
Separation (U-A ILIS) Production Plant at the Portsmouth 'Gaseous' Diffuision Plant Site,
ANUJEAIS/TM-57, Argonne, Ill., Sept.

Bechtel, Jacobs Company LLC, 2002, iEait 'Tennnessee Technology Park, 'Oak Ridge, Tennr:
Available at http://wvww.bechteljacobs.coni/ettp/orpublic.htm. Accessed July 26, 2002.

Bechtel. Jacobs Company L LLC, 2003, -Transportaiion Plan for the Transport of ANSI N14.I-'
Compliant UF6 Cylindersfrom the East Tennessee Technology Park to the Portsmouth Gaseous'
Diffusion Plant in Years 2003 through 2005, BJC/OR-1432, prepared for U.S. Department of
Energy, Office of Environmental Management, Oak Ridge, Tenn.,'April.'

Biwer, B.M., and J.P. Butler, 1999, "Vehicle Emission Unit Risk Factors for Transportation Risk
Assessments," Risk Analysis 19:1157-1171.



References 7-2 Portsmouth DUF6 Conversion Final EIS

Biwer, B.M., et al., 2001, Transportation Impact; Assessment for Shipment of Uranium
Hexafluoride (UF6) Cylinders from the East Tennessee Technology Park to the Portsmouth and
Paducah Gaseous Diffusion Plants, ANUJEAD/TM-1 12, Argonne National Laboratory,
Argonne, Ill., Oct. 1.

BLS (Bureau of Labor Statistics), 2002, Local Area Unemployment Statistics, Washington, D.C.
Available at flp://flp.bls.gov/pub/time.series/la/.

Brumburgh, G.P., et al., 2000, A Peer Review of the Strategy for Characterizing Transuranics
and Technetium Contamination in- Depleted Uranium Hexafluoride ! Tails Cylinders,
UCRL-ID-140343, Lawrence Livermore National Laboratory, Livermore, Calif., Sept. 1.

Cain, W., 2002a, personal communication from Cain (U.S. Department of Energy, ETTP Site
Office, Oak Ridge, Tenn.) to H. Hartmann (Argonne National Laboratory, Arg6nne, Ill.), July 5.

Cain, W., 2002b, personal communication from Cain (U.S. Department of Energy, ETTP Site
Office, Oak Ridge, Tenn.) to H. Hartmann (Argonne National Laboratory, Argonne, 111.),
July 22. ;

Cain, W., 2002c, personal communication from Cain (U.S. Department of Energy, ETTP Site
Office, Oak Ridge, Tenn.) to H1. Hartmann (Argonne. National Laboratory; Argonne, Ill.),
July 30.

Centers for Disease Control and Prevention, 1996, "Advance Report of Final Mortality Statistics,
1994," Monthly Vital Statistics Report 45(3) Supplement, U.S. Public Health Service,
Washington, D.C., Sept. 30, p. 7.

CEQ (Council on Environmental Quality),. 1997, Environmental Justice Guidance under the
National Environmental Policy Act. Executive Office of the President, Washington D.C., Dec.

Chandler, J.L., 1996, Wetland Survey Report for the Portsmouth Gaseous Diffusion Plant, Water
Compliance and Planning Department, Environmental Compliance Division, Lockheed Martin
Energy Systems, Inc., Piketon, Ohio, Oct.

Coriell, G., 2003, personal communication from Coriell (United States Enrichment Corporation)
to L. Gorenflo (Argonne National Laboratory, Washington, D.C.). April 4.

Croff, A.G., et al., 2000a, Assessment of Preferred Depleted Uranium Disposal Forms,
ORNLJTM-2000/161, Oak Ridge National Laboratory, Oak Ridge, Tenn., June.

Croff, A.G. et al., 2000b, Evaluation of the Acceptability of Potential Depleted Uranium
Hexafluoride Conversion Products at the Envirocare Disposal Site, ORNLITM-2000/355, Oak
Ridge National Laboratory, Oak Ridge, Tenn., Dec.



References . . . . . .. , . 7-3 Portsmouth D UF6 Conversion Final EIS

DOE (U.S. Department of Energy), 1979, Environmental Assessment of the Oak Ridge Gaseous.
Diffusion Plant Site, DOE/EA-0 106, Oak Ridge, Tenn', Dec.

DOE 1988, "General Environmental Protection Plan," DOE Order 5400.1, Washington, D.C.,
Nov. 9.

DOE 1990, Radiation Protection of the Public and the Environment,'DOE Order 5400.5,
Washington, D.C., Feb. 8.

DOE, 1992, Radiological Control Manual, -DOE/EH-0256T, Assistant Secretary for
Environment, Safety and Health, Washington, D.C., June.

DOE, 1993, Nonnuclear Consolidation, Environmental Assessment, Volume 1: Nuclearl' eapons
Complex Reconfiguration Program, DOE/EA-0792, Office of Defense Programs, Washington,.
D.C., June.-

DOE, 1994a,. Technical Review. of UF6 Cylinders Management, Oak Ridge K-25 Site,
Deciember'13-14, 1994, presentation. .

DOE, 1994b, Proposed Interim Storage of Enriched Uranium above the Maximum Historical
Storage Level at the Y-12 Plant, Oak Ridge, Tennessee, DOE/EA-0929, Oak Ridge Operations
Office, Oak Ridge, Tenn.

DOE, 1995, Department of Energy Programmatic Spent Nuclear Fuel Man'ageinent anal Idaho
National Engineering Laboratory Environmental Restoration and Waste Management Programs
Final Evironmental Impact Statement, DOE/EIS-0203-F, Office of Environmental
Management, Idaho Operations Office, Idaho Falls, Idaho, April.

DOE, 1996a, Technical Report on Affected Environment for the DOE Sites ConsiderM'd in the
DOE Waste Managenent Programmatic Environmental Impact Statement cTYMPEIS), Vols. I
and 11, META/Berger-SR-01, prepared by META/Berger, Gaithersburg, Md., fob DOE, Office of
Environmental Management, Dec. - l

DOE, 1996b, Final Programmatic Environmental Impact Statement for Stockpile Stewvardship
and Management, DOE/EIS-0236, Washington, D.C., Sept..

DOE, 1996c, Disposition of Surplus Highly Enriched Uranium, Final Environmental Impact
Statement, DOE/EIS-0240, Office of Fissile Materials Disposition, Washington, D.C.,"June.

DOE, 1996d, Environmental Assessment, Proposed Changes to the Sanitary 'Sludge ''Land
Application Program on the Oak Ridge Reservation, DOE/EA-1042, Oak Ridge Operations
Office, Oak Ridge, Tenn.;

DOE 1996e, Depleted Uranium Hexafluoride (DUF 6) Management Plan, Exhibit B to Directors
Final Findings and Orders, Nov. 1.



References 7-4 Portsmouth DUF6 Conversion Final EIS

DOE, 1997a, Final Waste Management Programmatic Environmental Impact Statement for
Managing Treatment, Storage, and Disposal of Radioactive and Hazardous JWaste, DOE/EIS-
0200-F, Office of Environmental Management, Washington, D.C., May.

DOE, 1997b, Final Environmental Assessment for the Lease of Land and Facilities within the
East Tennessee Technology Park, Oak Ridge, Tennessee, DOE/EA- 1175, Oak Ridge Operations
Office, Oak Ridge, Tenn.

DOE, 1997c, Final Threatened and Endangered Species Report, DOE/OR/ 1l-1668&DO,
POEF-LMES-166, prepared by Environmental Compliance Division, Lockheed Martin Energy
Systems, Inc., Oct.

DOE, 1999a, Final Programmatic Environmental Impact Statementfor Alternative Strategiesfor
the Long-Tenn Management and Use of Depleted Uranium Hexafluoride, DOE/EIS-0269, Office
of Nuclear Energy, Science and Technology, Germantown, Md., April.

DOE, 1999b, Final Planfor the Conversion of Depleted Uranium Hexafluoride as Required ,by
Public Law 105-204, Office of Nuclear Energy, Science and Technology, Washington, D.C.,
July.

DOE, 1999c, Record of Decision for Long-Tenn Management and Use of Depleted Uranium
Hexafluoride, 6450-Ol-P, Washington, D.C., Aug. 2.

DOE, 1999d,. Construction and Operation of the Spallation Neutron Source Facility,.
DOEJEIS-0247, Office of Science, Washington, D.C., April. Available at http://nepa.eh.doe.gov/
EIS/eis0247/eisO247.html. Accessed June 2002.

DOE, 1999e, Deactivation Implementation Guide, DOE G 430.1-3, Office of Field Integration,
Sept. 29. Available at http://www.directives. doe.gov. Accessed July 2002.

DOE, 1999f, Decommissioning Implementation Guide, DOE G 430.1-4, Office of Field
Integration, Sept. 2. Available at http://www. directives.doe.gov. Accessed July 2002:

DOE, 1999g, Final Environmental Impact Statement for the Production of Tritium in a
Commercial Light Water Reactor, DOE/EIS-0288, Assistant- Secretary for Defense Programs,
Washington, D.C., March.

DOE, 2000a, U.S. Department of Energy DUF6 Materials Use Roadmap, ORNL-6968,
M.J. Haire and A.G. Croff (editors), Aug 27. Available at http:/Aveb.ead.anl.gov/uranium/
pdf/DURoadmap.pdf.

DOE, 2000b, Final Environmental Impact Statement for Treating Transuranic (TRU)/Alpha
Low-Level Waste at the Oak Ridge National Laboratory, DOE/EIS-0305-F, Oak Ridge
Operations, Oak Ridge, Tenn., June.



References 7-5 Portsmouth DUF6 Conversion Final EIS

DOE, 2000c, -Non-Reactor Nuclear Safety Design Criteria and Explosives Safety Criteria Guide
for Use with DOE 0420l, Facility Safety, DOE G420.1-1, Washington, D.C., March 28.1
Available at http://wwwv.directives.doe.gov/serieslist.html. Accessed July 2002.

DOE, 2000d, Request for. Proposals -.(No. DE-RP05-010R22717 Design. Construction, and
Operation of DUF6 Conversion Facilities, Oak Ridge Operations Office, Oak Ridge, Tenn.;
Oct. 31.

DOE, 2001 a, Environmental Assessment for Transportation of Low-Level Radioactive Waste
from the Oak Ridge Reservation to Off-Site Treatment or'Disposal'Facilities, DOE/EA-1315,
Oak Ridge Operations, Oak Ridge, Tenn., March. Available at http://wwwv.oro.doe.gov/foiga
Electron.htmflC. Accessed June 2002.

DOE, 2001 b, Draft Environmental Assessment: Reindustrialization Program'at the' Porismouth
Gaseous Diffusion Plant, Piketon, Ohio, DOE/EA-1346, Oak Ridge Operations Office, Oak
Ridge, Tenn., May.

DOE, 2001c, Environmental Assessment: Winterization-Activities in Preparation for' Cold
Standby at the Portsmouth Gaseous Diffiision Plant, Piketon, Ohio, DOE/EA-1392, Oak Ridge
Operations Office, Oak Ridge, Tenn., June..

DOE, 2001d, Portsmouth Annual.Environmental Data for 2000, Piketon,'Ohio, DOE/OR/l1-
3077&DI, prepared by EQ Midwest, Cincinnati, Ohio, Dec.

DOE, 2001e, Portsmouth Annual Environmental Report for 2000, Piketon, Ohio, DOE/OR/I 1-
3078&DI, prepared by EQ Midwest, Cincinnati, Ohio, Dec.

DOE, 2001f, Oak Ridge Reservation Annual Site Environmental Report for 2000,`
DOE/ORO/2119, prepared by Oak Ridge National Laboratory, Oak Ridge Y-12 National
Security Complex, and East Tennessee Technology Park, Oak Ridge, Tenn., for U.S. Department
of Energy, Sept. Available at http://wwwv.ornl.gov/iser.

DOE, 2002a, Draft Environmental Assessment Addendum for the Proposed Title Transfer of
Parcel-ED-I, DOE/EA-I 113-A, Oak Ridge Operations, Oak Ridge, Tenn., April:::

DOE, 2002b, US. Department .of Energy 'Portsmouth Annual Environmental'Data for 2001,
Piketon, Ohio, DOE/OR/11-3107&DI, prepared by EQ Midwest, Inc., Cincinnati, Ohio, for
U.S. Department, of. Energy, Office of Environmental Management, Nov.' Available at
http://ww v.bechteljacobs.com/pdf/port/aser/2001/2001 Report.pdf.

DOE, 2002c, Portsmouth Annual Environmental Reportjfor 2001;- Piketon, Ohio- DOE/OR/I 1-
3106&DI, Office of Environmental Management, Oak Ridge Tenn., Nov.

DOE, 2002d, . Oak Ridge Reservation Annual Site Environmental Report for 2001,
DOE/ORO/2133, Oak Ridge, Tenn., Sept. Available at http:lwwvw.ornl.gov/aser.



References 7-6 Portsmouth DUF6 Conversion Final EIS

DOE 2002e, A Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial
Biota, DOE-STD- 1153-2002, Washington, D.C., July.

DOE, 2002f, A Resource Handbook on DOE Transportation Risk Assessment,
DOE/EMINTP/IIB-01, Office of Environmental Management, National Transportation Program,
Washington, D.C., July.

DOE, 2002g, Implementation Guide, Control and Release of Property with Residual Radioactive
Material for Use with DOE 5400.5, Radiation Protection of the Public and the Environment,
DOE G 441. I -XX, draft, Washington, D.C., April 4.

DOE, 2002h, Final Environmental Impact Statement for a Geologic Repository for the Disposal
of Spent Nuclear Fuel and High-Level Radioactive IVaste at Yucca Mountain, Nye County,.
Nevada, DOE/EIS-0250, Office of Civilian Radioactive Waste Management, Feb.

DOE, 2003b, "Notice of Change in National Environmental Policy Act (NEPA) Compliance
Approach for the Depleted Uranium Hexafluoride (DUF6) Conversion Facilities Project,"
Federal Register, Vol. 68, pp. 22368-22369, April 28.

DOE, 2003c, Final Programmatic Environmental Assessment for the US. Department' of
Energy, Oak Ridge Operations Implementation of a Comprehensive Management Program for
the Storage, Transportation, and Disposition of Potentially Reusable Uranium Materials,'
DOE/EA-1393, Oak Ridge Operations, Oak Ridge, Tenn., Feb.

DOE, 2003d, Final Supplement Analysis for Transportation of DOT Compliant Depleted |
Uranium Hexafluoride Cylinders from the East Tennessee Technology Park to the Portsmouth
Gaseous Diffusion Plant in Fiscal Years 2003 through 2005, DOE/EIS-0269/SA-1, Oak Ridge
Operations Office, Oak Ridge, Tenn., Aug.

DOE, 2004a, Final Environmental Impact Statement for Construction and Operation of a
Depleted Uranium Hexafluoride Conversion Facility at the Paducah, Kentucky Site, DOE/EIS-
0359, Oak Ridge Operations, Office of Environmental Management, Oak Ridge, Tenn., June.

DOE, 2004b, "Draft Audit: Report on Depleted Uranium IHexafluoride Conversion,"
memorandum from J.fl. Roberson (Assistant Secretary for Environmental Management) to
F.D. Doggett (Deputy Assistant Inspector General for Audit Services), Feb. 4.

DOE, 2004c, Audit Report. Depleted Uranium Hexafluoride Conversion, DOE/IG-0642, Office
of Inspector General, Office of Audit Services, March.,

DOE and USEC (United States Enrichment Corporation), 1998a, Memorandum of Agreement
Relating to Depleted Uranium Generated Prior to the Privatization Date, May 18.

DOE and USEC, 1998b, Memorandum ofAgreement Relating to Depleted Uranium, June 30.



References 7-7 Portsmouth DUF6 Conversion Final EIS

DOE and USEC, 2002, Memorandum ofAgreement Relating to Uranium Enrichment, Capacity,
and Nuclear Nonproliferation Programs in Russia,' June' 17.

DOT (U.S. Department of Transportation), 2003a, Questions and Answers About: Locomotive
Horn Noise Assessment, Federal Railroad Administration, Washington, D.C. Available at
http://wwsv.fra.dot.gov/rdv/environmental impactassesment/noiseqa.htm. Accessed May 2003.

DOT, 2003b, Hazardous Material Incident System (HMIS) Database. Available at http://hazmat.
dot.gov/files/hazmat/l Oyear/l Oyearfrm.htm. Accessed May 23.

Doyle, B., 2002, personal communication from Doyle (City of Portsmouth, Ohio) to L. Nieves
(Argonne Nation'al Laboratory, Argonne, Ill.), May 17.

Dubrin, J.W., et al., 1997,: Depleted Uraniumr 1-fexafluoride Managemen`t Program: The
Engineering Analysis Report for thele Long-Term Management of Depleted Uranium' '
Hexafluoride, UCRL-AR-124080, Vols. I and 11, prepared by Lawrence Livermore National
Laboratory, Science Applications International Corporation, Bechtel, and Lockheed Martin
Energy Systems for U.S. Department of Energy, Washington, D.C., May.

Duvall, G.D., and P.A. Souza, 1996, An Evaluation of Previously Recorded and Inventoried
Archeological Sites on the Oak Ridge Reservation, Anderson and Roane Counties, Tennessee,
ORNLUM-4946, Oak Ridge National Laboratory, Oak Ridge, Tenn.,' Jan.

Edgar, J.B., 1994, Siemen-By-Product Hydrofluoric Acid Release Limit Proposal, letter with
attachment from Edgar (Siemens Power Corporation, Richland, Wash.) to' R.C' Pierson
(U.S. Nuclear Regulatory Commission, Washington, D.C.), June 28.

Elayat, H., et al., 1997, Cost Analysis Report for the Long-Term Management of Depleted
Uranium Hexafluoride, UCRL-AR-127650, Lawrence Livermore National Laboratory,
Livermore, Calif., May. - '

EPA (U.S. Environmental Protection Agency),' 1974a, Information on Levels of Environmental
Noise Requisite to Protect Public Health'and Welfare with an 'Adequate Margin of Safety, EPA-
550/9-74-004, Washington, D.C.

EPA, 1974b, Population Distribution of the' United States as a Finction of Outdoor Noise Level,
550/9-74-009, Washington, D.C., June. ' ; ' '

EPA, 1993, Hydrogen Fluoride Study, Report to Congress, Section 112(nJ)(6), Clean Air Act as
Amended, Final Report, EPA550-R-93-001, Chemical Emergency Preparedness and Prevention
Office,'Sept..

EPA, 1995, User's. Guide for the 'Industrial Source Complex (1SC3) Dispersion Models,
Volume l-User Instructions, EPA-454/B-95-003a, Office of Air Quality Planning and Standards,
Research Triangle Park, N.C., Sept.



References 7-8 Portsmouth DUF6 Conversion Final EIS

EPA, 2002, Compilation of Air Pollutant Emission Factors,, AP42, 5th ed. Available at
http:llwwvw.epa.gov/ttn/clhief/ap42/index.html. Accessed June and July 2002.

EPA, 2003a, Ground Water and Drinking Water, Radionuclides in Drinking Water, Final
Standards. Available at wysiwvug://45/http:llwww.epa.gov/safewater/standard/pp/radnucpp.html.
Accessed Aug. 2003.

EPA, 2003b, AirData. "NET Facility Emissions Report." Available at http://www.epa.gov/air/
datalindex.html. Accessed Feb. 2003. - I

ERDA (U.S. Energy Research. and Development Administration),. 1977, Final Environmental
Impact Statement, Portsmouth Gaseous Diffuision Plant Expansion, Piketon, Ohio, ERDA-1549.

Folga, S.M., 2003, "Fluoride Emissions," intraoffice e-mail with attached spreadsheet from
Folga to Y. Chang (Argonne National Laboratory, Argonne, III.), March 10.

Forward, M.M., et al., 1994, Methodology for Selecting Technologies and Estimating Waste
Volumes, Costs and Labor Requirements for Environmental Restoration, Pacific Northwest:
Laboratory, Richland, Washington, April.

Geraghty & Miller, Inc., 1989a, Ground-lWater Quality Assessment of Four RCRA Units,
Portsmouth Gaseous Di/fiusion Plant, Piketon, Ohio, Reston, Va., May.

Geraghty & Miller, Inc., 1989b, Hydrogeology of the Oak Ridge Gaseous Diff/sion Plant,
revised draft report, Oak Ridge, Tenn., Dec.

Geraghty & Miller, Inc., 1991, Ground-lVaterLevels at the Oak Ridge K-25 Site, Oak Ridge, TN,
June.

Geraghty & Miller, Inc., 1994a, Quadrant Ill RFI Draft Final Report for Portsmouth Uranium
Enrichment Plant, Piketon, Ohio, Volume 1, Section 4.3.11, prepared by Geraghty & Miller,
Oak Ridge, Tenn., for U.S. Department of Energy, Office of Environmental Restoration and
Waste Management, and Martin Marietta Energy Systems; Inc., Oak Ridge, Tenn., Nov.;

Geraghty & Miller, Inc., 1994b, Quadrant IV RFI Draft Final Report for Portsmouth Uranium
Enrichment Plant, Piketon, Ohio, Volume 1, Section 4.3.14, prepared by Geraghty& Miller,
Oak Ridge, Tenn., for U.S. Department of Energy, Office of Environmental Restoration and
Waste Management, and Martin Marietta Energy Systems, Inc., Oak Ridge, Tenn., Nov.

Hlartmann, H.M., 1999a, Depleted Uranium Hexafluoride Management Program: Data
Compilation for the Portsmouth Site in Support of Site-Specifc NEPA Requirements for
Continued Cylinder Storage, Cylinder Preparation, Conversion, and Long-Term Storage
Activities, ANL/EAD/TM-108, Argonne National Laboratory, Argonne, Ill., Aug.



References . 7-9 Portsmouth DUF6 Conversion Final EIS

Ilartmann, H.M., 1999b, Depleted Uranium Hexafluoride Management Programn: Data
Compilation for the K-25 Site in Support of Site-Specific NEPA Requirements for Continued
Cylinder Storage and Cylinder Preparation Activities, ANL/EAD/TM-107, Argonne National
Laboratory, Argonne, Ill., Aug.

Hatfield, V., 2002, personal communication from Hatfield (City of Knoxville, Tenn.) to
L. Nieves (Argonne National Laboratory, Argonne, 111.), June 4.

Hawk, M., 2003, personal communication from Hawk (United States Enrichment'Corporation')
to L. Gorenflo (Argonne National Laboratory, Washington, D.C.), April 4.

Hayden, J., 2002, personal communication from Hayden (City of Lake City, Tenn.) to L. Nieves
(Argonne National Laboratory, Argonne, lll.); May' 31.

Healthcare InfoSource, Inc., 1998, AHA TM Guide to the Health Care Field, Chicago, Ill.

Hendershot, R.L., et al., 1990, Soil Survey ofPike County, Ohio, U.S. Department of Agriculture,
Soil Conservation Service, Ohio Department of Natural Resources, Division of Soil and Water
Conservation, Ohio Agricultural Research and Development Center.

Hightower, J.R., 2002, Final Report Updating No Action Alternative in PEIS, e-mail with
attachment entitled PEIS for DUF6 No-Action Alternative Update, dated July 11, 2002, from
Hightower (Oak Ridge National Laboratory, Oak Ridge, Tenn.) to J.R. Gasper (Argonne
National Laboratory, Argonne, Ill.), July31.

Hightower, J.R.,'2004, "All Sites UF 6 Inventory," e-mail dated January 26, 2004 from
Hightower (Oak Ridge National Laboratory, Oak Ridge, Tenn.) to H. Hartmann (Argonne'
National Laboratory, Argonne, 111.), Jan. 26.

Hightower, J.R., et al., 2000, Strategy for Characterizing Transuranics and Technetium
Contamination in Depleted UF6 Cylinders, OR;NTM-2000/242, Oak Ridge National
Laboratory, Oak Ridge, Tenn., Oct. -

HMMH (Harris Miller Miller & Hanson, Inc.), 1995, Transit Noise and Vibration Mipact
Assessment, prepared by HMMH, Burlington, Mass., for Office of Planning, Federal Transit
Administration, U.S. Department of.Transportation,' Washingtori, D.C., April.

Hodges, J. 1996, Average Exposure Data for Cylinder Yard Workers, attachment to facsimile
transmittal from Hodges (Paducah Gaseous Diffusion Plant, Paducah, Ky.) to C.E. Bradley
(U.S. Department of Energy, Washington, D.C.), Jan: 23.

Holcombe-Burdette, D., 1998, K-25 Site Cultural Resources Survey, Volume 1, JE/EM-41,
prepared by Jacobs Environmental Management Team, Oak Ridge, Tenn., for U.S. Department
of Energy, March.

I



References 7-10 Portsmouth DUF6 Conversion Final EiS

Honeywell International, Inc., 2002, Hydrofluoric Acid Properties, Vol. 1.1, Morris Township,
N.J., Jan. Available at http:\\www.hfacid.com.

Hydrogen Fluoride Industry Practices Institute, I995a, Recommended Practices for the
Hydrogen Fluoride Industry, Volume I -. Guideline for the Bulk Storage of Anhydrous
Hydrogen Fluoride, Storage Systems Task Group, Washington, D.C., Jan. 24.

Hydrogen Fluoride Industry Practices Institute, 1995b, Recommended Practices for the
Hydrogen Fluoride Industry, Volume I - New Tank Car Guideline for Anhydrous Hydrogen
Fluoride, Transportation Task Group, Washington, D.C., Jan. 25.

ICRP, 1991, 1990 Recommendations of the International Commission on Radiological
Protection, ICRP Publication 60, Annals of the ICRP, Vol. 21, Nos. 1-3, Pergamon Press, New
York, N.Y.

Jones, D., 2002, personal communication from Jones (Pike County, Ohio) to L. Nieves (Argonne
National Laboratory, Argonne, lll.), May 17.

Kelly, S., 2003, personal communication from Kelly (Bechtel Jacobs Company LLC, Oak Ridge,
Tenn.) to L. Gorenflo (Argonne National Laboratory, Washington, D.C.), April 4.

LMES (Lockheed Martin Energy Systems, Inc.), 1996a; Portsmouth Site Annual Environmental
Report for 1994, ES/ESH-63 (POEF-3055), prepared by Environmental, Safety, and Health
Compliance and Environmental Management staffs, Oak Ridge, Tenn., and Environmental
Management Division, Portsmouth Site, Piketon, Ohio, for U.S. Department of Energy, March.

LMES 1996b, Oak.Ridge Reservation Annual Site Environmental Report for 1995, ES/ESH-69,
prepared by Oak Ridge National Laboratory and the Oak Ridge Y-12 Plant and Oak Ridge K-25
Site, Oak Ridge, Tenn., for U.S. Department of Energy, Sept.

LMES, 1996c, Environmental Monitoring and Surveillance on the Oak Ridge Reservation: 1994
Data, ES/ESH-59, prepared by Environmental, Safety, and Health Compliance and
Environmental Management staffs, Oak Ridge Y-12 Plant and Oak Ridge K-25 Site, Oak Ridge,
Tenn., for U.S. Department of Energy, April.

LMES, 1997a, UF6 Cylinder Project Management Plan, K/TSO-30, Rev. 2, prepared by Project
Support Organization, East Tennessee Technology Park, Oak Ridge, Tenn., for U.S. Department
of Energy.

LMES, 1997b, Portsmouth Annual Environmental Report for 1996, DOE/OR/I 1-1617 (POEF-
LMES-139), prepared by Environmental Compliance Division, Piketon, Ohio, for
U.S. Department of Energy, Sept.

LMES, 1997c, Safety Analysis Report, Portsmouth Gaseous Diffusion Plant, Piketon, Ohio,
Revision RO-A, POEF-LMES-89, Portsmouth, Ohio.



References Portsmouth DUF6 Conversion Final EIS

Massey, A., 2002; personal communication fromi Massey (Scioto County, Ohio) to L.'Nieves
(Argonne National Laboratory, Argonne, 111.), May 17.

McGinnis, J., 2002, personal communication from McGinnis (City of Oak Ridge, Tennessee) to
L. Nieves (Argonne National Laboratory, Argonne, 111.), May 31. '

McGuire, S.A., 1991, Chemical Toxicity of Uranium 1exaqfluoride Compared to Acute Effects of
Radiation, Final Report, NUREG-1391, U.S. Nuclear Regulatory Commission, Office of Nuclear
Regulatory Research, Washington, D.C., Feb.

MMES (Martin Marietta Energy Systems,- Inc.),. 1992a, Site Development Plan, Portsmouith
Uranium Enrichment Plant, POEF-3001, prepared by'MMES, Site and Facilities Planning
Department, Piketon, Ohio,; for U.S. Department of Energy, July 31.

MMES, 1992b, Technical Site Information.' Portsmouth Uranium Enrichment Plani,
POEF-2059, prepared by MMES, Site' and; Facilities Planning, Piketon," Ohio, for
U.S. Department of Energy, July.

.1 . , , , - : , . . . ..-

MMES 1993, Portsmouth Gaseous Diffusion Plant, Environmental Reporifor .1992, ES/ESH1-37
(POEF-3030), prepared by MMES, 'Oak Ridge, Tenn., and Piketon, Ohio, 'for U.S. Department of'f'
Energy, Sept.

MMES, 1994, Portsmouth Gaseous Diffusion Plant, Annual Site E nviron1mental Reportifor 1993;
ES/ESH-50 (POEF-3050), prepared by MMES, Oak Ridge, Tenn., and Piketoni, Ohio, for
U.S. Department of Energy, and by Martin Marietta Utility Services, Inc., for United States
Enrichment Corporation, Nov. -

Morris, M.W., 1998, K-25 Site Cultural Resources Survey, Archaeological Reconnaissance,
JE/EM-41, prepared by Jacobs' Environm'ental'Management'Team, Oak Ridge; Teni'., for'
U.S. Department of Energy,-March. , "

National Safety Council, 2002, Injury Facts, 2002 Edition, Itasca, ill. '

NCRP (National Council on Radiation Protection and Measurements), 1987, ionizin'gRadiaiion
Exposures of the Population of the United StatesNCRP Report No.:93, Bethesda, Md.

Neuhauser,K.S., and F.L. Kanipe, 1992; RADTRAN 4. Volume 3: User Guide,'SAND89-2370,
Sandia National Laboratories, Albuquerque, N.M., Jan.

NOAA (National Oceanic and Atmospheric Administration), 2001, Climate Atlas of the United
States, National Climatic Data Centeri, Asheville,- N.C., Sept.

NRC (U.S. Nuclear Regulatory Commission),: 1977, 'Final Environmental'Statement 'on'the
Transportation of Radioactive Material by Air and Other Modes, NUREG-0 170 ,'Washington,
D.C. '



References 7-12 Portsmouth DUF6 Conversion Final EIS

NRC, 1988, Final Generic Environmental Impact Statement on Decommissioning of Nuclear
Facilities, NUREG-0586, Washington, D.C., Aug. 5.

NRC, 1994, Generic Environmental Impact Statement in Support of Rulemaking on Radiological
Criteria for Decommissioning of NRC-Licensed Nuclear Facilities, NUREG- 1496, Washington,
D.C., Aug. 5.

NRC, 2004, Environmental Assessment of the USEC American Centrifige Lead Cascade
Faciliiy, Jan. 15.

OEPA (State of Ohio Environmental Protection Agency), 1993, Biological, Fish Tissue, and
Sedim'ent Quality ihn Little Beaver Creek, Big Beaver Creek, Big Run, and IVest Ditch, Piketon
(Portsmouth Gaseous Diffusion Plant),. Ohio, OEPA Technical Report EAS/1993-5-2, May'24;

OEPA 1998, Biological and Water Quality Study of Little Beaver Creek and Big'Beaver
Creek- 1997, OEPA Technical Report MAS/1998-5-1, June 4.

OEPA, 2002, Division of Air Pollution Control, 2001 Ohio Air Quality Report, Columbus, Ohio.

Ohio Department of Education, 2002, Ohio Department of Education. Columbus, Ohio.
Available at http://ilrc.ode.state.oh.us.

Operations Management International, Inc., 2002a, Overview. Available at http://www.ettpreuse;
com/overview.html. Accessed July 26, 2002.

Operations Management International, Inc., 2002b, Current Tenants. Available at http:/lwvw.
ettpreuse.com/tenants.html. Accessed July 26, 2002.

ORNL (Oak Ridge National Laboratory), 2002, Climatic Data-for the Oak Ridge Reservation.
Available at http://www.ornl.gov/Env Rpt/aserOl/aser200 I.html. Accessed Aug. 2003.

Parks, J.W., 1997, Data for Revised No Action Alternative in the Depleted UF6 Programmatic
Environmental Impact Statement, memorandum from Parks (U.S. Department of Energy,
Enrichment Facilities, EF-20, Oak Ridge Operations Office, Oak Ridge, Tenn.) to C.E. Bradley
(U.S. Department of Energy, Office of Facilities, NE40, Germantown, Md.), April 7.

Parolari, K..,2002, personal communication from Parolari (Knox County, Tenn.) to L. Nieves
(Argonne National Labbratory, Argonne, III.), June. I

Platts Nuclear Fuel, 2002, "USEC, DOE Reach Agreement on Replacement of Some
Contaminated U; lIEU Contract Okayed," Platts Nuclear Fuel 27(13): 1-8.

Policastro, A.J., et al., 1997, Facility Accident Impact Analyses in Support of the Uranium
Hexafluoride Programmatic Environmental Impact Statement, attachment to intraoffice
memorandum from Policastro et al. to H.I. Avci (Argonne National Laboratory, Argonne, 111.),
June 15.



References, 7-13 ; Portsmouth DUF6 Conversion Final EIS )

Ranek, N.L., and F.A. Monette, 2001; Evaluation of UF6-to-U02 Conversion Capability at
Commercial Nuclear Fuel Fabrication Facilities, ANL/EAD/TM-1 10, Argonne National
Laboratory, Argonne, Ill., May.

Richmond, R., 2003, personal communication from Richmond (Bechtel Jacobs Company LLC,
Piketon, Ohio) to.Y.-S. Chang (Argonne National Laboratory, Argonne, lll.), Feb. 24.

Rogers, A., 2002, personal communication from Rogers. (Knox County, Tenn.) to L. Nieves
(Argonne National Laboratory, Argonne, Ill.), May 31.

Rogers,J.G., et al., 1988, Environmental Surveillance of the U.S. Department of Energy
Portsmouth Gaseous Diffusion Plant and Surrounding Environs during 1987, ES/ESH-4N4
(POEF.-1 180), prepared by Martin Marietta Energy Systems, Inc.; Oak: Ridge, Tenn., for
U.S. Department of Energy, May 3 1. -.

Rothschild, E.R., et al., 1984, Resource Management Plan, Oak Ridge Reservation, Volume 10,
AppendixJ: Hydrology, ORNL-6026NV10, Oak Ridge,-Tenn., July.

Saricks, C.L., and M.M. Tompkins, 1999, State-Level Accident. Rates of Surface Freight-
Transporiation: A Reexamination, ANUJESD/TM-150, Argonne National Laboratory, Argonne,
111., April.

Shaw, K., 2001, Site Selection for Depleted Uranium Hexafluoride Conversion Facility at, the
Portsmouth Gaseous Diffusion Plant, e-mail with attachment of white paper from Shaw
(U.S. Department of Energy, Office of Environmental Manage ment, DUF6 Program, Md.) to
H.l. Avci and F.A. Monette (Argonne National Laboratory, Argonne, Ill.), May 8.

Shootman, K., 2002, personal communication from Shootmann(City of Clinton, Tenn.) to
L. Nieves (Argonne National Laboratory, Argonne, 111.), May 31.

Souza, P.A., et al., 2001, Cultural, Resources Management Plan, Department of Energy Oak
Ridge Operations Office, Anderson. and Roane Counties, .Tennessee, DOE/ORO-2085,
U.S. Department of Energy, Oak Ridge Operations Office, Oak Ridge, Tenn., July.

Storm Prediction Center, 2002, Historical.. Tornado Data Archive. Available at*
http://wvw.spc.noaa. gov/archieve/tornadoes/index.html. Accessed June 2002.

Takacs, T., 2002, data transmittal from Takacs :(U.S. Department of -Energy, Oak Ridge
Operations Office, Piketon, Ohio) to H. Hartmann (Argonne National Laboratory, Argonne, 111.),
June.

' ~ ~ ~ ~ ~ ~ ~ A ' A , '. -.

TDEC (Tennessee Department of Environment and Conservation), 1999, "Tennessee's Ambient
Air Quality Standards," Chapter 1200-3-3 in Rules of Tennessee Department of Environment and
Conservation, Nashville, Tenn., April. - - .



References 7-14 Portsmouth DUF6 Conversion Final EIS

Tennessee Department of-Education, 2001, Annual Report 2001, State of Tennessee, Nashville,
Nov.

Tetra Tech, Inc., 2000, DUF6 Conversion Facility Site Characterization Report, Portsmouth
Lithium J1arehouse Site, Portsmouth, Ohio, BJC/PORTS-191, prepared by Tetra Tech, Inc., Oak
Ridge, Tenn., for U.S. Department of Energy, Office of Environmental Management, Oct.

Tomasko, D., 1997, Water and Soil Impact Analyses in Support of the 'Depleted Uranium
Hexafluoride Programmatic Environmental Impact Statement, 'attachment to intraoffice
memorandum from Tomasko to [1.1. Avci (Argonne National Laboratory, Argonne, 111.),
May 21.

UDS (Uranium Disposition Services, LLC), 2003a, DUF6 - General Facility Description,
personal communication from S. Gertz (Bums and ROE Enterprises, Mt. Laurel, N.J.) to 1I. Avci
(Argonne National Laboratory, Argonne, 111.), Feb. 3.

UDS, 2003b, UpdatedNEPA1 Data, DUF6-UDS-NEP-002, Rev. 0, Oak Ridge, Tenn., Aug. 27.

U.S. Bureau of the Census,. 1992, County Business Patterns, 1990, Washington, D.C. Available
at http://www.census.gov/fQp/pub/epcd/cbp/viewv/cbpview.lhtml.

U.S. Bureau of the Census, 2000, Poverty in the United States: 1999, P-60-2 10, U.S. Department
of Commerce, Washington, D.C.

U.S. Bureau of the Census, 2001, Census 2000 Redistricting Data (Public Law 94-171), 2000
Census of Population and Housing, Technical Documentation, PL100-1, Washington, D.C., Feb.

U.S. Bureau of the Census, 2002a, U.S. Census American FactFinder. Available at
http://factfinder.census.gov.

U.S. Bureau of the Census, 2002b, County Business Patterns, 2000, Washington, D.C. Available
at http://lwvw.census.gov/flp/pub/epcd/cbp/view/cbpview.html.

U.S. Bureau of the Census, 2002c, State and Local Government Employment and Payroll Data,
Washington, D.C. Available at http://wwsv.census.gov/ftp/pub/govs/www/apesstl.html.

U.S. Bureau of the Census, 2002d, State and County Quickfacts, State of Ohio and Pike County,
Ohio. Available at http://quickfacts.census.gov/qfd/states/39/39145.html. Accessed June 2002.

U.S. Bureau of the Census, 2002e, State and County Quickfacts, State of Tennessee and Roane
County, Tennessee. Available at http://quickfacts.censtis.gov/qfd/states/47/47001.html. Accessed
June 2002.

U:S. Bureau of the Census, 2002f, Summary File 3, U.S. Department of Commerce, Washington,
D.C.



References 7-15 Portsmouth DUF6 Conversion Final EIS

USDA (U.S. Department of Agriculture), 1994; Census of Agriculture - County Data, 1992,
National Agricultural Statistics Service, Washington, D.C. Available at http://www.nass.usda.
gov/census/census92/agrimenu.htm.

USDA, 1999, Census ofAgriculture, Volume 1: Geographic Area Series, Washington, D.C.

U.S. Department of Commerce, 2002, Regional Accounts Data, Local Area Personal Income,
Washington, D.C. Available at http://wwvnv.bea.doc.gov/bea/regional/reis.

USFWS (U.S. Fish and Wildlife Service), 2002, Biological Opinion on the Application for an
Incidental Take Permit for the Federally Endangered Indiana Bat (Myotis sodalis) for the Six
Points Road Interchange and Associated Development, Hendricks and Marion Counties,
Indiana, Bloomington Field Office, Bloomington, Ind.

USGS (U.S. Geological Survey), 2002, National Land Cover Data. Available at http://edc2.usgs.
gov/scripts/mapserv.exe?map=d%3A%5Clnetpub%5Cwwvwroot%5Clccp%5Cnlcd%5Cnlcd.map
&zoomsize=2. Accessed July 2002.

U.S. President, 1977a, "Protection of Wetlands," Executive Order 11990, Federal Register,
42:26961, May 24.

U.S. President, 1977b, "Floodplain Management," Executive Order 11988, Federal Register,
42:26951, May 24.

U.S. President, 1993, "Federal Compliance with Right-to-Know Laws and Pollution Prevention
Requirements," Executive Order 12856 of Aug. 3, 1993, Federal Register 58(150):41981-
41987, Aug. 6.

U.S. President, 2000, "Greening the Government through Leadership in Environmental
Management," Executive Order 13148, Federal Register, 65(81):24593-24606, April 26.

Van Lonkhuyzen, R., 2004, "Biological Assessment and Floodplain/Wetland Assessment for the
Proposed DUF6 Conversion Facility at the Paducah Site, Biological Assessment and Wetland
Assessment for the Proposed DUF6 Conversion Facility at the Portsmouth Site," intraoffice
memorandum from Van Lonkhuyzen to H. Avci (Argonne National Laboratory, Argonne, 111.),
April 16.

Waynick, J., 2002, personal communication from Waynick (Tennessee Division of Air Pollution
Control, Nashville, Tenn.) to Y.-S. Chang (Argonne National Laboratory, Argonne, Ill.), July 17.

Wood, R.A. (editor), 1996, IMeather of U.S. Cities, 5th ed., Gales Research, Detroit, Mich.

Worthington, R., 2002, personal communication from Worthington (Anderson County,
Tennessee) to L. Nieves (Argonne National Laboratory, Argonne, Ill.), May 31.



iI

References 7-16 Portsmouth DUF6 Conversion Final EJS

Yuan, Y.C., et al., 1995, RISKIND - A Computer Program for Calculating Radiological
Consequences and Health Risks from Transportation of Spent Nuclear Fuel, ANL/EAD-I,
Argonne National Laboratory, Argonne, Ill., Nov.



List of Preparers 8-l Portsmouth DUF6 Conversion Final EIS

8 LIST OF PREPARERS
N m. . ua r :eii C rt. .

Name Educationltkj-,riise Contribution

US. Department of EnerV,

Gary S. Ilartman B.A., Geology-, 23 years of experience in.
NEPA compliance and environmental

-compliance and regulation

DOE Document Manager

Argonne National Laboratory'

Timothy Allison

Halil 1. Avci

Bruce M. Biwer

James P. Butler

Young-Soo Chan

Jing-Jy Cheng

Stephen M. Folg.

M.S., Mineral and Energy Resource
Economics; M.A., Geography;
16 years of experience in regional
analysis and economic impact analysis

-'Ph.D., Nuclear Engineering;,
19 years of experience in environmental
assessment, waste managemnent, accident
analysis, and project management

Ph.D., Chermistry; 13 years of experience
in radiological pathway analysis, dose
calculations', and radiological
transportation risk analysis

Ph.D., Environmental Health Sciences;
22 years of experience in health risk
assessment and exposure analysis

. I

Socioeconomic analysis

Project Leader

Radiological transportation
risk analysis

Chemical human health
impacts - normal
operations

g

I

Ph.D., Chemical Engineering; Air quality, noise
17 years of experience in air quality
impact analysis

Ph.D., Polymer Science and Engineering; Radiological impacts-
13 years of experience in radiological normal operations

;risk assessment and computer model,
development . ,

Ph.D., Gas Engineering; 9 years of
experience in technology assessment and
waste management ,

I . ..

Technology assessment,
, accident assessment,

resources/materials

Tu A I .

I The contractor disclosure statement appears in Appendix H1.
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,9 GLOSSARY

Accident: An, unplanned sequence of events' Accident risk: Risk based on both the severity
resulting in undesirable consequences, such.as. of, an accident (consequence)'' and the
the release of radioactive or hazardous probability that the accident will occur. High-
material to the environment. . . . consequence accidents that are unlikely to

.occur. (low probability) may pose a low'
Accident consequence assessment: An . overall risk. For purposes of comparison,
assessment of the impacts.. following the,. accident risk 'is typically calculated".'by
occurrence of an accident,.independent,of the,. multiplying' the accident, consequence
probability , of .' that -.accident. The .. (e.g., dose or expected 'fatalities) by the
enviro it. impact statement (EIS) accident probability.
provides estimates of the consequences of a
number of possible accidents, ranging. from .' Accident risk assessment: An assessment that
those With'16w probability (rare) to those with . considers' the'probabilities and 'consequences
relatively high probability (frequent). of a range of possible accidents, including

low-probability accidents that 'have high
Accident frequeciy: The ..likelihood that a:. -consequences and high-probability accidents
specific -accident will. occur,. that is, the that have low consequences. The overall risk
probability of occurrence. If an accident is -associated with ah 'accident is gecieially'
estimated to happen once every 50 years, the estimated by multiplying the accident
accident frequency, is generally. reported, as:,..,. 'consequence by the probability of occurrence.'
0.02per year (I occurrence divided by..
50 years 0.02 occurrence per year). For the . .Accident source term: The amount 'of radio-
ElS,' accident frequencies .were :grouped as -. active or hazardous' material "released 'to the
follow's: -. environment in dispersible form following an

accident.
1, likely (L) -The average frequency of
occurrence'is estimated to be.greater.than: Adsorption: Process in which solid surfaces'
'6r ecinal to I in .100 years. , 'attract and retain a layer of ions from a

'solution. ' '
* I1, unlikely (U)-The average frequency:.-.

of occurrence is estimated to be' -in I 00t., Advection: The process by which 'material is
to I in 10,000 years. transported by the bulk motion of floving gas

-'or liquid.
* Ill1 extremely unlikely (EU) - The .

average frequency of occurrence is. esti- . 'Air quasilj~: Measure of the health-related and
mated 'to be 1 in 10,000 to I in I million visual characteristics of the air, often derived
years. , .,. . - . from quantitative measurements of the

-.,:,.i":crd. concentrations of ' specific'- 'injurious ' or
* IV,incredible (1) .-The average fre-. .,contaminating substances. 'Air" quality stand
quency of occurrence is estimated. to be . ;.-, dards are the prescribed level :of 'c6nstituents
less than in millionyears.. , .. in the; outside -air that cannot ;be exceeded

during a specific time in a'specified area.'
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Air Quality Control Region (,AQCR): An
interstate or intrastate area designated by the
U.S. Environmental Protection Agency (EPA)
for the attainment and maintenance of
National Ambient Air Quality. Standards
(NAAQS).

Allphia particle (a): A positively charged
particle consisting of two protons and two
neutrons that is emitted during radioactive
decay from the nucleus of certain nuclides. It
is the least penetrating of the three common
types of radiation (alpha, beta, and gamma).-

Ambient air: The surrounding atmosphere as
it exists around people, plants, and structures.

American India,: Religious Freedom AIct of
1978: The Act that established national policy
to protect and.preserve for Native Americans
their inherent right.of freedom to believe,
express, and exercise their traditional
religions, including the rights of access to
religious sites, use and possession of sacred
objects, and freedom to worship through
traditional ceremonies and rites.

and public policy considerations permit.
ALARA is not a dose limit; it is a practice
that has as its objective the attainment of dose
levels as far below applicable limits as
possible.

Atomic Energy Act of 1954 (AlEA): The Act
that, along with other related legislation,
provided the Atomic Energy Commission
(a predecessor of the U.S. Department *of
Energy) with authority to develop generally
applicable standards for protecting the
environment from radioactive materials.

Attainment area: An area considered to have
air quality as good as or better than the
National Ambient Air Quality standards as
defined in the Clean Air Act (CAA). An area
may be an attainment area for one polliutant
and a nonattainment area for others (see also
nonattainment area).

Bald and Golden Eagle Protection Alct, as
amended: The Act making' it unlawful to
take, pursue, molest, or* disturb bald
(American) and golden eagles, their nests, or
their eggs anywhere in the United States.

Beta particle (a8): An elementary particle
emitted from a nucleus during radioactive
decay; it is negatively or positively charged,
identical in mass to an electron, and in most
cases easily stopped, as by a thin sheet of
metal or plastic.

Biota: The plant and animal life of a region.

Bounding: In the case of accident analysis,
bounding is a condition, consequence, or risk
that provides an upper limit that is not
exceeded by other conditions, consequences,
or risks. This term is also used to identify
conservative assumptions that will likely;
overestimate actual risks or consequences.

Aquiferr A saturated
formation that can
quantities of water.

subsurface geologic
transmit significant

Archaeological and Historic Preservation
Act: Act directed at the preservation of
historic and archaeological data that would
otherwise be lost as a result of federal con-
struction. It authorizes the U.S. Department of
the Interior to undertake recovery, protection,
and preservation of archaeological and
historic data.

As low as reasonably achievable (ALARAI):
An approach. to control or manage radiation
exposures (both individual and collective, to
the workforce and the public) and releases of
radioactive material to the environment as
low as social, technical, economic, practical,



Glossary 9-3 Portsmouth DUF6 Conversion Final EIS

Breach: A general term referring to a hol6 in' ' control standards for stationary. sources and
a cylinder or' container. -A breach may be ' motor vehicles.
caused by corrosion or by mechanical forces,
such as those caused by a drop or contact'with Cleain Air Act Amendments of.1990: An Act
handling equipment. that expanded the enforcement powers of the

'EPA and added restrictions on air toxins,
Cancer: A group of diseases characterized by ozone-depleting chemicals, stationary and.'
uncontrolled. cellular growth. Increased' inci- 'mobile emissions sources, and emissions..
dence of cancer can be caused by exposure to 'implicated'i6 acid rain and global warming.
radiation. ' - ;*

Clean'IJ'ater'Act of 1972, 1987: The Act that-;
Candidate species: Plant or animal species regulates the discharge, of pollutants from a
that are not yet officially listed as threatened point source into.'navigable waters of the
or endangered but are undergoing status ' United Statesjin compliance with a National
review by the U.S. Fish and Wildlife Service Pollution Discharge Elimination System
(USFWS). These species are candidates'for''' permit. Also regulates discharges to or
possible addition to the list of threatened and' 'dredging of wetlands.
endangered species. C o C' The

Code of Federal Regulations (CFWj: The
Carbon monoxide (CO): A colorless'4 codified form in' which all federal regulations
odorless.gas that is toxic if breathed in high '-in force are published.'
concentration over a period of time. Carbon '

monoxide is one of six criteria air pollutants Collective dose: "Summation of individual
specified under Title:l of the CAA. ' ';'' radiation doses received by, all those exposed .L

- ' 'the source or event being considered. The
Cascade: The process system that is used to ' collective radiation' dose received by a popu-
separate the isotopic streams of uranium-235 " lation group is usually measured in units of
and uranium-238 in gaseous diffusion plants."' person-rem.

Cask: A heavily shielded, typically robust Collective pop ilation risk: A measure of
container for shipping or storing spent nuclear possible loss in 'a group of. people that. takes
fuel. Spent nuclear fuel casks "are usually'', into account the probability that the hazard
cylindrical containers with'radiation shielding ' will cause harm' and the consequences of that
provided by steel, lead, concrete, or 'depleted ' event. The collective population risk does not
uranium. E. ... ' ' '' 'eexpress the' risk to ;specific individual

' members of the population.
Census tract: An area usually containing' '"

between 2,500 and 8,000 persons that is used Conunifted effective dose, equivalent: The
for organizing. and monitoring census' data.': sum of the committed dose equivalents to
The geographic dimensions of census tracts ' various tissues of the body, each multiplied
vary widely, depending'on-population settle-';' by its weighting factor. It does not include
ment density. Census tracts do not cross contributions from external doses. Committed
county borders. . .' ' effective dose equivalent is expressed in units

of rem and provides an estimate of the
Clean Air Act (CAA): The Act that mandates lifetime radiation dose to an individual from
the issuance and enforcement of air pollution
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radioactive material taken into the body
through either inhalation or ingestion

Convection: Process by which heat is trans-
ferred between a surface and a moving fluid
when they are at different temperatures.

Criteria pollutants: Six air pollutants for
which national ambient air quality standards
are established by the EPA under Titile I of the
CAA. The six pollutants are sulfur dioxide
(SO2), nitrogen oxides (NOx), carbon
monoxide (CO), ozone (03), particulate
matter (PMIo, particles with' a mean diameter
of 10 micrometers (ljm] or less), and lead
(Pb).

Critical habitat: Air, land, or water area and
constituent elements, the loss of which would
appreciably decrease'' itie' likelihood of
survival and recovery of a' species listed as
threatened or endangered or a distinct
segment of the population of that species.

Cultural resources: Archaeological sites,
architectural structures or features, traditional
use areas, and Native American sacred sites
or special use areas.

Cumulative impacts: The impacts assessed in
an environmental impact statement that could
potentially result from the incremental impact
of the action when added to. other past,
present, and reasonably' foreseeable 'future
actions regardless 'of what agency (federal or
nonfederal), private industry, or individual
undertakes such other actions. Cumulative
impacts can result from individually minor
but collectively significant' actions taking
place over a period' of time.

Curie (Ci): A measure of the radioactivity of
a material, equal to 3.7 x 1010 disintegrations
per second.

Cylinder: As defined for this EIS, a large
steel container used to store depleted uranium
hexafluoride (DUF6). Cylinders are typically
about 12 ft long by 4 ft in diameter and weigh'
about 9to 13t (lOto 14tons) when full of'
DUF6 .

Cylinder preparation: The activities required
to prepare DUF6 cylinders for transportation.
Cylinder preparation would be required if
cylinders were transported to a conversion
facility.

Decay: see also radioactive decay.

Decay products: see also radioactive decay
products.

Decommissiorning: The process of removing
a facility from operation, followved by deco'n-
tamination, entombment, dismantlement, or
conversion to another use.

Defluorination: The conversion of uranium
hexafluoride to triuranium octaoxide (U308
[uranyl uranate]) accomplished by using'
steam. UF 6 is chemically decomposed with'
steam and heat to produce U308 and 11F, with
concentrated [IF as the direct by-product.

Depleted uranium hexafluoride (DUF6): A
compound of uranium and fluorine fronm
which most of. the uranium-235 isotope has
been removed. Isotope separation results in
two product "streams." The stream containing
the additional uranium-235 is said to be
"enriched" and is collected for further
processing into other forms of enriched
uranium. The remaining UF 6 stream is said to
be "depleted" and is now stored at the
Paducah, Portsmouth, and ETTP sites.

Disposal: The emplacement of material in a
manner designed to ensure isolation for the
foreseeable future. Disposal is considered to
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be permanent, with no intent to retrieve the Effective dose equivalent: Th6 sum of the
material for future use. products of the dose equivalent 'to various

organs or tissues -and the weighting factors
Disposal facility: A facility or part of a. applicable to each of' the' body organs or
facility into which hazardous, radioactive, or tissues 'th'at are irradiated. The 'effective dose
solid waste is intentionally placed and at,.- equivalent' includes the'dose from radiation
which- waste 'is' intended to permanently sources'intemal and/or external'to the body
remain after closure'of the facility. ; . and is expressed in units of rem.

Disproportionately Jhigh and adverse envi- Emergenc Planning 'ajnd Coniniuntity Right-
ronmental impact: An adverse'environmental) to-Knoyw Act of 1986: The' Act 'that
impact' deternined, i'o be vunacceptable. or - established programs to provide the public
above'generally'accepted norms., A dispro-_ . with important information on the hazardous
portionately'high impact refers to an environ- - and toxic chemicals in their communities and
mental hazard with a rsk or rate of exposure, established emergency' planning and 'notifi-
for a, low-income orminority population that, cation requirements to protect the public in
exceeds the risk or rate of exposure for the the event -of 'a' release of 'hazardou's,
general population. . -.substances.'

Disproporiionizatelitjhigh and adverse human' .''Emergency 'Responise Plannifig' Guideline
health 'effect: Any effect on human health - (ERPG): A -hazardous-material 'prsoinel
from exposure to environmental hazards that :; exposure; level wor 'range which; when
exceeds generally accepted levels of risk and exceeded by a short-term or acute 'exposure,
affects low-income and minority populations, will cause 'adverse reproductive,' develop-
at a rate that appreciably exceeds the rate for, -, mental, or carcinogenic effects in 'humans.
the general population. Adverse health effects ERPGs are approved by a committeeof the
are measured in risks and rates ,that could. 'American Industrial Hygiene Association.
result in latent cancer fatalities, as well as, . ''
other fatal or nonfatal adverse 'impacts to, Endangered species: Any species' that' is in
human health. , , , danger of extinction throughout all or a signi-

ficant portion of its geographic range.
Dose: The amount 'of energy depositedin,
body tissue due to radiation exposure. Various Endanigered Species Act, as amended: The
technical terms , such as dose equivalent; -;.Act intended to prevent the'fuither dedine'of
effective' dose e'qui'v'alent and collective dose endangered andthreatened species and to'
- are used' to evaluate the amount ,of :,restore these species and 'their' 'habitats.
radiation received by an expos'ed individual or ,, Consultation with the USFWS is necessary to
population. -,n ,,, ' , determine whether endangered and threatened

': , species or their critical habitais are known to
Dose rati:, Radiation dose delivered per unit be in the vicinity of the proposed action.
of time and meas'ured in rem per hour. .- . ;;

Engineering, analysis: .. A comprehensive
Drain: A device (e.g., a channel or pipe) used t. technical :analysis' of :'DUF6  technology
to carry away or to empty liquid from a liquid options, including -conversion, use, transpor-
source. ' , tation, storage, and disposal.'
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Enrichment: An isotopic separation process
that increases the portion of the uranium-235
isotope in relation to uranium-238 in natural
uranium. In addition to the enriched uranium,
this process also produces uranium depleted
in uranium-235. Enrichment is accomplished
in the United States through a process called
gaseous diffusion.

Environmental impact statement (EIS):' A
document prepared in accordance with the
requirements of the National Environmental
Policy Act (NEPA).

Environmental justice:, The fair treatment of
people of all races, cultures, incomes, and
educational levels with respect to the develop-
ment, implementation, and enforcement of
environmental laws, regulations, and policies.
Fair treatment implies that no population of
people should be forced to shoulder a dispro-
portionate share of the negative environ-
mental impacts of pollution or environmental
hazards as a result of their lack of political or
economic strength.

Evapotranspiration: Loss. of water from the
soil by both evaporation and transpiration
from plants growing in the soil.

Exposure: The condition of. being made
subject to the action of radiation, chemicals,
or physical hazards. Exposure is sometimes
used as a generic term. to refer to the dose of
radiation or chemicals absorbed by an
individual or population.

External ewposure: Exposure to radiation,
principally gamma radiation, that originates
from sources outside of the body.

Farmnland Protection Policy Act of 1981: An
Act that requires federal agencies to take steps
to ensure that federal actions do not contribute
to the unnecessary and irreversible conversion

of farmland to nonagricultural uses in cases in
which other national interests do not override
the importance of protecting the farmland
resources.

Fault: A fracture in the earth's crust accom-
panied by displacement of one side of the
fracture with respect to the other and in a
direction parallel to the fracture.

Federal Facilities Compliance Act of 1992:
An Act that amended the Resource
Conservation and Recovery Act (RCRA) with
the objectives of bringing'all federal facilities
into compliance with applicable federal and
state hazardous waste laws, of vaiving federal
sovereign immunity under those laws, and of
allowing the imposition oflfines and penalties.
The law also requires the U.S. Department of
Energy (DOE) to submit an inventory of atll
its mixed waste and to develop a treatment
plan for mixed waste.

Federal listed species: see also threatened,
endangered, and candidate species.

Fission: The 'splitting of a heavy atomic
nucleus into two nuclei of lighter elements,
accompanied by the release of energy and
generally one or more neutrons. Fission can
occur spontaneously, or be induced by neutron
bombardment.

Floodplain: The lowlands adjoining inland
and coastal waters and relatively flat areas,
including at a minimum tha't area inundated
by a 1% or greater'chance flood in any given
year. The base floodplain is defined as the
100-year (1%) floodplain. The critical action
floodplain is defined as the 500-year (0.2%)
floodplain.

Food chain: The scheme of feeding relation-
ships between trophic levels that unites the
member species of a biological community.
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Fugitive. dust: The dust released from along transportation routes used to ship
activities associated with construction, manu- -' hazardous chemicals or radioactive materials.'"."
facturing, or transportation. - - ;,

;Glove box: An airtight box used to work with
Fugitive emissions: Uncontrolled emissions hazardous material, vented to'a closed filter-'
to the atmosphere, from pumps, valves, ing system, having gloves attached inside the
flanges, seals, and other process points not box toprotect the worker.
vented through a stack. Also includes -
emissions from area sources such as ponds, Greater-than-Class-C - wvaste: Low-level
lagoons, landfills, and piles of stored material.; .. radioactive waste generated by the

commercial sector that exceeds U.S. Nuclear
Gamnma radiation (y): High-energy, short- Regulatory Commission (NRC) concentration
wavelength electromagnetic.., radiation.. (a?.'' limits;: for Class-C; low-level waste, as'
packet of energy) emitted from a radioactive "specified in Title 10, Part 61, Code of Federal
nucleus during decay., Gamma radiation fre- "Regulations (10 CFR Part 61).
quently accompanies alpha and, -.beta
emissions and always accompanies fission. Green salt: see uranium tetrafluoride. ": ' '

Gamma rays are very penetrating and are best..
stopped or shielded against by dense materials- .:. Groundshine: Gamma radiation e'itted from
such as lead or'uranium. Gamma rays are; radioactive materials deposited on the ground.
similar to X-rays, but are usually more-. ' ' .. ' '

energetic. Groundwater: Generally, all water contained
., ,n the ground; water held below the water

Gaseous diffusion: The uranium enrichment table available to freely enter wells.
process, first developed in the 1940s as part of ';
the Manhattan Project. In gaseous diffusion, - Grout: A cementing-or sealing mixture of,
gaseous .UF6 is allowed to flow irreversibly' cement and water.to which sand, sawdust, or
through a membrane or diffusion barrier. other fillers,(additives -e.g.,'.wvaste) may be
With holes just large enough .to allow the added. - -

passage of individual molecules without
passage of the bulk gas through the membrane . Grouted wtaste: Refers to 'the 'solid material
or diffusion barrier, more of .the lighterc' obtained by .mixing waste:- material with
molecules (i.e., those containing uranium-235 cement and repackaging itfindrums. Grouting
atoms) will flow through the barrier than the is intended to reduce the mobility of the waste
heavier molecules (i.e., those containing material. '
uranium-238 atoms), thus effecting .partial ,'
separation. Gaseous diffusion results in two - Habitat: Area where a plant or animal lives.
streams of UF6: one enriched in the -
uranium-235 isotope and one depleted in the hlazard'ihdex: A summation.of the hazard
uranium-235 isotope. ; .- -quotients for all chemicals to which an

;individual is exposed. A hazard index value;
General public: For purposes of analyses' in. ,.of 1.0 or less 'than 1.0 "indicates that no
this EIS, anyone outside the. boundary., of ~a -;: adverse human health effects (noncance'r) are
site at the time of an" accident or during expected to occur. -
normal facility operations, as well as people
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Hazard, quotient: A comparison of an
estimated chemical., intake (dose) with a
reference dose level below which adverse
health. effects are unlikely. The hazard
quotient is expressed as the ratio of the
estimated intake, to the reference dose. The
value is used to evaluate the potential for
noncancer health effects, such as organ
damage, from chemical exposures.

Hazardous air pollutants: The 189 chemicals
and chemical classes - such: as asbestos,
beryllium, mercury, benzene, and radio-
nuclides - whose emissions are specially
regulated by the CAA.

Hazardouts material: A material that poses a
potential risk to health, safety, and property
when transported or handled.

Hazardous waste: Under RCRA, a solid
waste, or combination of solid waste, which
- because of its quantity, concentration, or
physical, chemical, or infectious character-
istics - may (a) cause or significantly
contribute to an increase in mortality or an
increase in serious irreversible, or
incapacitating reversible, illness or (b) pose a
substantial present or potential hazard to
human health or the environment when
improperly treated, stored, transported, or
disposed of, or otherwise managed. Source
material. (including. UF6), special nuclear.
material,, and by-product. material, as defined
by the AEA, are specifically excluded from
the definition of solid waste.

Health risk conversion factors: Estimates of
the expected number .. of health . effects
(i.e., cancer cases, cancer fatalities, or genetic
effects) caused by exposure to a given amount
of radiation. Health risk conversion factors
are multiplied by the estimated radiation dose
received by a given population (such as
workers or members of the public) in order to

estimate the number of health effects
expected to occur as a result of the exposure.
Health risk conversion factors are derived-
from data collected from Japanese atomic
bomb -survivors, historical' medical and
industrial exposures, and animal experimen-
tation.

Heels: Residuatl amounts of nonvolatile
material left in a cylinder following the
removal of DUF6 .

High-efficiency particulate air (IIEPII)
filter: A filter with:an efficiency of at least
99.95% used to separate particles from air
exhaust streams prior to releasing that'air into
the atmosphere. ' '

l1
IHydrocarbons: Chemicalt'compounds con-

taining carbon and hydrogen! as the principal
elements.

Hydrogen fluoride (s111): A colorless, toxic,
fuming, corrosive liquid or gas miscible with
cold water and very soluble in" hot water. IIF
is produced when UF6 comes in contact with
water, such as humidity in the air, and is often
a by-product produced when UF 6 is converted
to another chemical form.

Hlygroscopic: A chemical substance with an"'
affinity for water,' one that will absorb
moisture, usually from the air.

Inconel:' A metal* alloy containing nickel,
chromium, and iron, which exhibits good
resistance to corrosion' in aqueous environ-
ments.

Internal exposure: The ingestion or
inhalation of radioactive contaminants in air,
water, food, or soil, -and' the subsequent
radiation dose to internal organs and tissues of
the body.
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Imnolied worker: A worker directly involved"' ' manner as not to cnstitute disposal of such,;; .
in the handling or processing of radioactive or' `-material. Long-term storage would preserve
hazardous materials. access to the material until a future use is.

identified or 'until a decision is made to
Ion: An atom, molecule, 'or molecular' ' dispose of the Material.
fragment carrying a positive or ngative
electrical charge. ''Low-income popilation:. Persons Jof low-

income status. This status is based on
Ionizing radiatiot: Radiation that has enough' '"U.S. Bureau of the 'Ceinsus definitions -of
energy to'.remove electrons from substances 'individuals living below the poverty line, ass
that it passes through, forming ions. defined by a statistic'l threshold that ,I-

considers family size and income. For 1990,
Isotope: One of two or more species of an' 'the poverty line threshold for a farily unit of
element that' have the' 'sarie' atomic "num&ber ' four individuals 'was $12,674 (based on' '1989-
but different 'masses. The difference' in mass income). In this EIS, low-income population.
is due'to the presence of one or more extra "'was defined,as'consisting of any census tract
neutrons in the nucleus. The number 'of' ."located within a 50-mi (80-km~) ridius'-of a
protons for different isotopes of the same,' site that has a proportion of low-income
element is the same. Uranium-235 and " population that is greater than Ithe'respective
uranium-238 are examples of isotopes of the state average.
element uranium:

Low-level inixed waste (LLMiI): Waste that
Land disposal restrictions: Restrictions on contains both hazardous waste under RCRA
the disposal of waste that is hazardous under - and radioactive material, including source,
RCRA. The 'land disposal restrictions include - ''pecial nuclear,'or by-product material 'subject
technol6gy-based: or performance-based to" the AEA. Such waste has to be handled

treatment 'standards that must be met before'' processed, and disposed of in a manner that
hazardous waste can be disposed of on land. considers its chemical' as ' well as its

.radioactive components.
Latent, cancerfatality (LCF): Term 'us'ed to'
indicate the 'estimated "number of cancer .' Low-level radioactive waste' (LLJf: Waste
fatalities that may result from exposure 'to a" "'that contains''radioactivity but is hot classified
cancer-causing element. Latent 'cancer :" as high-level waste, transuranic. waste, spent..
fatalities 'are "simiiar 'to n'aturally'occurring'`' iuclear'fuel,' or"1Ile(2).by-produ-ctiaterial"'
cancers and may be expressed at any 'time ''' 'as defined by DOE Order 5820.2A. Low-level
after the initial exposure. " i ' waste is typically disposed 'of' by using.

"shallow land bfirial.

Lead (Pb): A'toxic metal element with atomic "' '''' ' ' ' ''

number 82. Overexposure to this nietal in air- ' Low-Level Radioactive Waste Policy Act:
food, water, and soil can cause damage to the ' The Act,, as amended, that 'established,
circulatory, digestive, 'and central nervous procedures , for the implementation; .of
systems. Lead is one 'of six criteria' air compacts providing for'the establishment and
pollutants' specified under Titl6 Iof the CAA.' '.operation of regionald' facilities

LLW that'' made the 1federal. government
Long-terin storage: The-containment of a 'responsible for ultimate disposal of
material for a period of years, in such a commercially generated waste with a
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classification of greater-than-Class-C (see
also greater-than-Class-C wvaste).

Maximally exposed individual (VE!): A
hypothetical individual who - because of
proximity, activities, or living habits - could
potentially receive the maximum possible
dose of radiation or of a hazardous chemical
from a given event or process.

Migratory Bird Treaty Act as amended: Act
intended to protect birds that have common
migration patterns beiween the United States
and Canada, Mexico, Japan, and Russia.

AMillirern-A unit of' radiation exposure equal
to one-thousandth of a rem.

Mlinority population: Persons classified by
the U.S. Bureau of the Census as Negro/
Black/African-American, Hispanic, Asian and
Pacific Islander, American Indian, Eskimo,
Aleut, or other nonwhite; based on self-
classification by individuals according to the
race with which they most closely identify.
For this EIS, a' minority population was
defined as any census tract located within a
50-mi (80-kkm) radius of a site that has a
proportion of minority population that is
greater than the respective state average.

Mfirxed waste: see also low'- level mixed waste.

jMfodel: A conceptual, 'mathematical, or
physical system obeying certain' specified
conditions, whose behavior is used to under-
stand the physical system to which it is
analogous. Models are often used to predict
the behavior or outcome of future events.

M1odifled Afercalli Intensity: A level on the
Modified Mercalli. scale. A measure of the
perceived intensity' of earthquake ground-
shaking with 12 divisions, from I (not felt by
people) to XII (damage nearly total).

I'lfonel: Trade name for a white copper-nickel
alloy that is acid- and corrosion-resistant.

National Ambient Air Quality Standards
* (NAAQS):, Air quality standards established
by the CAA, as amended. The primary
NAAQS are intended to protect the public
health with an adequate margin of safety; the
secondary NAAQS are intended to protect the.
public welfare from any known or anticipated
adverse effects of a pollutant.

National Emission Standards for Hazardous
Air Pollutants ('NESI1JAPs): A set of national
emission standards for listed hazardous pollu-
tants emitted from specific classes or
categories of new and existing sources. These
standards were . implemented in the CAA
Amendments of 1977.

National Environmental Policy Act ,(NEPe1).
of 1969: The Act that established the national
policy to protect . humans and the
environment, requiring environmental
reviews of federal actions. that! have the
potential for significant impact . on the
environment. It also established the Council
on Environmental Quality (CEQ).

National Historic Preservation Act of 1966,
as amended: The Act directing federal
agencies to consider the effects of their
programs and projects on properties listed on
or eligible for the National Register of
Historic Places. It does not require any
permits, but pursuant to federal code, if a
proposed action might impact any
archaeological, historical, or architectural
resource, this Act mandates consultation with'
the proper agencies.

National Pollutant Discharge Elimination
System (NPDES): Federal permitting system
required for hazardous effluents regulated
through the CWA, as amended.
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National Register of historic Places:..A list
maintained by the Secretary of the Interior as
the official list'of historic properties (districts;
sites, buildings, structures, .and.. objects)
deserving preservation because of their local,
state, or national significance in American
history, architecture, archaeology, engin-
eering, -and culture. Properties listed on or."',
eligible for the National. Register are.pro-.'
tected by the National Historic Preservation
Act of i966, as amended.

Noninvolved worker: A 'worker employed 'at
a site who is not directly involved in the
handling of radioactive or hazardous
materials.

Normal operations: Conditions during which
facilities and processes operate as expected or
designed. In general, the evaluation of normal
operations includes the, occurrence of some'
infrequent events that, although not con-
sidered routine, are not classified as accidents.
For example, the identification and'repair of'

NEPA document: A document prepared ". brea'ched cylinders, expected to occur infre-
pursuant to requirements. of the .National quently, was considered to be normal
Environmental Policy Act or -CEQ operations.
regulations, including the .., following:
environmental assessment, environmental Nuclear weapon: The general nam-e given to'
impact statement, Notice of Intent, Record of any weapon in which the explo'sion 'results
Decisido, and Finding of No Significant from energy released by reactions involving
Impact. ', atomic nuclei -either fission or fusion, or

both.
Nitrogen oxides (NOx): .The oxides of. .

nitrogen, primarily. nitrogen bxide (NO) and Occupational Safety and health Adriiinis-
nitrogen dioxide (NO2), thatare produced in tration (OSIIA): The agency that oversees
the' combustion of. fossil. fuels and ,can .- 'and regulates -workplace health 'and safety,`
constitute an air. pollution problem. When. created by the Occupational Safety and
NO2  combines with volatile organic, Health Act of 1970.

compounds in sunlight, ozone is produced. Oiverpack: Container used for transporting'
Nitrogen oxides are one of six criteriaair: cylinders not ..meeting'~ U.S. Department of
pollutants specified under Title I of the CAA. Transportation (DOT) requirements. An 'over-

No.t e .: A . *'pack is a container intb 'which 'a cylinder'
Nonaninmnenta~re'a: An AQCR (or a portion .. would be placed for shipment. The overpack |
thereof) for which 'the EPA has determined ; .would be designied,- tested, and' certified 't'o
that ambient air concentrations exceed: meet. all. DOT 'shipping "requirements'and'
NAAQS for one or more criteria pollutants would be suitable to contain,'transport, and
(see also attainment area and criteria. - 'store. the' cylinder contents regardless' of
pollutants), cylinder condition. '

Nonh'lzardous waste: .Routinely generated . Ozone (03): The triatomic form of oxygen. In
waste, including general facility refuse such the stratosphere, ozone protects the earth from
as paper,' cardboard, glass,, wood, plastics, .the sun's ultraviolet rays, but 'in' lower 'levels
scrap, metal containers, dirt, and rubble. of the atmosphere, ozone is considered an air
Nonhazardous waste is segregated and pollutant and can cause irritation'of the eyes'
recycled whenever possible. and respiratory tract. Ozone is one of six
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criteria air pollutants specified under Title I of
the CAA.

Palusstrine: Nontidal wetlands dominated by
trees, shrubs, or persistent emergent vege-
tation or small shallow wetlands.

Particulate matter, particulates: Particles in
an aerosol stream, the larger of which usually.
can be removed by filtration.

Pasquill stability categories: Classification
scheme that describes the degree of
atmospheric turbulence, . Categories range
from extremely unstable (A) to extremely
stable (F). Unstable conditions promote the
rapid dispersion of atmospheric contaminants
and result in .,lower air concentrations
compared with stable conditions.

Pathway: A route or sequence of processes by
which radioactive or hazardous material may
move through the environment to humans or
other organisms. For example, one. potential
exposure pathway involves the contamination
and subsequent. use of surface water or
groundwater.
Permeability: In hydrology, the capacity of a
medium (rock, sediment, or soil) to transmit
groundwater. Permeability depends on the
size and shape of the pores in the medium and
how they are interconnected..

Permissible exposure limits (PELs): Occupa-
tional exposure, limits.established for worker
exposures to various chemicals, endorsed by
the OSFIA. Permissible exposure. limits are
defined so as to protect worker health and
may be for short-term or 8-hour duration
exposure.

Plume:.The spatial distribution of a release-of
airborne or waterborne material as it disperses
in the environment.

Plutonium (Pu): A heavy, radioactive,
metallic element with the atomic number94.
Plutonium is produced artificially in a reactor
by bombardment of uranium with neutrons
and is used 'primarily in the production of
nuclear weapons.

PlRj 0: Particulate matter with a mean aero-
dynamic diameter of 10 micrometers'(jsrn) or
less. PMIO is one of six criteria air pollutants
specified under Title I of the CAA.

Pollution- Prevention Act of 1990: The Act
establishing the national policy that pollution
should be prevented or reduced at the source
or recycled in an environmentally safe
manner and that pollution that cannot be
prevented or recycled should be/ as' a last
resort, treated and disposed of in an environ-
mentally safe manner.

Polychlorinated biphenyls (PMBs): A class of
chemical substances formerly manufactured.
as an insulating fluid in electrical 'equipment.
PCBs are highly toxic to aquatic life and, in
the environment, exhibit many 'of the
characteristics of dichloro diphenyl trichloro-
ethane (DDT). PCBs persist in the
environment for a long time and accumulatd
in animals.

Polycyclic aromatic hydrocarbons (4AIIs):
A group of organic compounds, s ome of
which are known' to be potent human
carcinogens.

Population dose: see also collective dose.

Programmatic environmental impact state-
mtent (PEIS): A type of EIS that deals with'
broad strategies and decisions, such as those
that are'regional or national in scope.



Glossary 9-13 Portsmouth DUF6 Conversion Final EIS

Proposed action: The term used in'an EIS to Record of 'Decision (ROD): A document
refer to the activity planned, by a, federal prepared in accordance with the requirements
agency that generates'the need to prepare an ' of 40 CFR 1505.2 that provides a concise
EIS. - 'public record of the DOE's decision on a

proposed action for which' an 'EIS was
Public: see also generalpublic. - prepared. A ROD identifies the alternatives

" i considered in reaching the decision, the
Radiation: The particles (alpha and beta environmentally preferable alternative(s), and
particles) or photons (gamma rays) 'eiiitted -'the factori balanced by the, DOE in making
from the. nuclei of radioactive atoms. tSome the decision. The ROD also identifies whether
elements are naturally radioactive; others are all practicable means of avoiding or
induced to become: -adioactive by bombard-, 'minimizing environmental 'harm have been
ment in a reactor. Naturally occurring- adopted and, if not, why they were not.
radiation, such as that from uranium, is
indistinguishable from induced radiation. Region of influence'tROI): The physical area '

- ' ' 'that bounds the environmental, sociological,
Radiation absorbed dose (rad): The basic' economic, or cultural feature of interest for
unit of absorbed dose equal to the absorption - the purpose of analysis.
of 0.01 joule per kilogram (J/kg) of absorbing' '
material.' . ' Remn: The dosage of an ionizing radiation that

, will cause the same biological effect as'one
Radioactivity: The spontaneous decay or roentgen of X-ray or gam'ma-ray exposu re.
disintegration of unstable atomic- nuclei,'
accompanied by the emission of radiation.' ' Resource 'Conservatioti and Recovery Act

(RCRA), as amended: An act'that provides a
Radioactive decay: Natural process by which "cradle-to-grave" regulatory program' for
a radioactive atom -is physically *transformed hazardous waste that established, among other
into another form by the release of energy in 'things, a system for managing hazardous
the form of subatomic particles such as alpha waste' from its generation 'until its ultimate
or beta particles, or electromagnetic radiation"'- disposal.
such as gamma rays;.",' ' Retardation: The process by which dissolved
Radioactive decaly products: The isotopes -material moves' more slowly through the soil
produced when another isotope '-Undergoes '', than the'velocity of the bulk fluid (i.e., water).
radioactive decay. The decay' products are' '
also typically radioactive. Risk: A quantitative or qualitative expression

i '. ' '; '' ' 'of possible loss that considers both the
Radionuclide: An atom-.that'exhibits radio- probability that a hazard will cause harm and
active properties. Standard practice ' for the consequences ofithat eve'nt. ''
naming a radionuclide is to use the name' ori ' '

atomic symbol of the element followed by'its " Safe Drinking Wlater Act, as antended: An
atomic weight (e.g., cobalt-60 [Co-60], a act that 'protects the'-quality of public water
radionuclide of cobalt with an atomic weight "'-'supplies and all sources of drinking wate'r.
of 60). -.

*.Sanitary waste: Waste generated by normal
Recharge: Replenishment of water to an housekeeping activities, liquid or solid
aquifer.
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(includes sludge), that is not hazardous or
radioactive.

Scope: The range of actions, alternatives, and
impacts to be considered in a document pre-
pared pursuant to NEPA of 1969.

Scoping: The process of inviting public
comment on what should be' considered prior
to preparation of an EIS.

Severe accident: An accident with a
frequency of less than I. in' I million (1I0-6)
per year that would have more severe
consequences than a design-basis accident in
terms of damage to the' facility, off-site
consequences, or both.

Shielding: Any material that is placed
between a source of radiation and people,
equipment, or other objects, in order to absorb
the radiation and thereby reduce radiation
exposure. Common shielding materials
include concrete, steel, water, and lead. In
general, for shielding gamma, radiation
sources, the denser a material is, the more
effective it is as a shield.

Sitter: To form a hornogenous mass by
heating without melting.

Socioeconomic analysis: Analysis of those
parts of the human environment in a particular
location that are related to existing and
potential future economic and social
conditions.

Socioeconomic impacts: For, this EIS,
impacts expressed in terms of regional
economic impacts (notably changes in. local
employment, income, and economic output
[sales]), impacts to public services and
finance in local jurisdictions, and impacts to
local housing markets.

Soil and Water Conservation Act of 1977:
An Act to establish a program administered
by the Secretary of Agriculture to further the
conservation of soil, water, and related;
resources consistent with the roles and
responsibilities of other federal agencies and"
state and local governments.

Solid iWaste Disposal Act:. An Act - that
regulates the treatment, storage, or disposal of
solid, both nonhazardous and hazardous,
waste, as amended, by RCRA and the'*
Hazardous and Solid Waste Amendments of
1984.

Source: Any physical entity that may cause
radiation exposure, for example, by emitting;
ionizing radiation or releasing radioactive
material. Examples' of radiation sources'
include X-ray machines and radionuclides!
such as uranium.

Source tern: The amount of radioactive or'
hazardous material, released to the environ-
ment following an accident.

Stability class: see Pasquill stability
categories.

Stakeholder: Any person or organization
interested in or potentially- affected by
activities and decisions of the DOE. -
Storage: The temporary holding of material.-
in a controlled and monitored facility,

Sulfur dioxide (S°2): A compound of sulfur
produced by. burning. sulfur-containing:
compounds. It is considered a major air
pollutant and is one of six criteria air
'pollutants specified under Title I of the CAA.'

Sulfur oxides (SOx): A general term used to'
describe the oxides of sulfur - pungent,
colorless gases formed primarily by the



Glossaty. 9-15 Portsmouth DUF6 Conversion Final EIS

combustion of, fossil, fuels. Sulfur. oxides," they 'are manufa'ctured for commercial
which are considered major air pollutants,"' purposes. ' .
may damage the respiratory tract as well. as
vegetation. Transuranic (TRUj waste. Waste contami-

-. . -. nated by alpha-emitting -transuranic radio-
Technetium: A radioactive element with the nuclides (i.e., 'radionuclides with atomic
atomic number 43. Its. isotope, Tc-99 '-is' numbers greater than 92) with half-lives of
generated in nuclear reactors during uranium': more than 20 years 'and concentrations higher
and plutonium fission. ,. .. ... than 100 nanocuries per' gram (nCi/g) at the

time of assay.
Terrestrial: Pertaining.to plants or. animals-'
living on land rather than in the water.' -' 1' Triurantinlin octaoxide (UJ0O):, An oxide

. ; .-, - ' . ' form of uranium that'-is'the most common
Threatened species: Any species that 'is likely' 'chemical form 'found' in nature. U308 is very
to become an endangered species within the stable and has a low solubility in water.-
foreseeable future throughout all or:' a ' ' -

"Uranium Awhite, tlvesignificant portion of its range. . Uranium: A heavy silvery' h naray
*' *.; : ' radioactive; 'metallic' element (atomic

Thnroughlput: A general term that refers to the.; 'number 92); Its' 'two principjally occurring
amount of material handled or processed by a '.-isotopes are uranium-235 and uranium-238
facility in a yiear. . . '. 'Uranium-235 is indispensable to the nuclear

:industry because it is the only isotope existing,
Tiering: The process of first addressing in nature 'to' 'iiny appreciable extent that is
general (programmatic) .matters. in a broad' "fissionable'by thermal neutrons. Uranium-238
PEIS, followed by more,.narrowly focused: is also important because it absorbs neutrons
(project-level) environmental documentation '` to produce a radioactive isotope that;..
that incorporates by reference ..the more; '. subsequently decays' t 'plutonitim'-239, an
general document. ' : ' isotope that 'also is 'fissionable by thermal.

neutrons.
Topography: Physical, shape of. the ground" ' " ;

surface. .. . - .- .' Uranium dioxide (U02 ): A black 'crystalline
;' powder that is widely used in the manufacture

Total effective dose equivalent: The sum of ':of fuel' pellets for nuclear 'react'ors.. Pressed
the effective.dose equivalent. from exterital-; Rand siitered,' it is stable' when' exposed to
exposure and the 50-year committed effective water or air below 300'C (5721F).
dose equivalent from internal exposure.

Toxic Substances Control Act of 1976
(TSCA): The act authorizing the EPA to
secure information on all new and existing
chemical substances and to control any of
these substances determined to cause an
unreasonable risk to public health or the
environment. This law requires that the health
and environmental effects of all new
chemicals be 'reviewed by the EPA before

Uranium hexafluoride (UF6): A chemical
composed of one atom of uraniium combined
with six atoms of fluorine. UF6 is a volatile
white crystalline solid at ambient conditions.
This form of uranium is used as feed for
gaseous diffusion enrichment plants.

Uranium metal: A heavy, silvery white,
malleable, ductile, softer-than-steel metallic
element. One of the densest materials known,
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it is 1.6 times more dense than lead and
slightly less' toxic. Uranium metal is not as
stable as U308 or UF4 because it is subject to
surface oxidation. It tarnishes in air, with the
oxide film preventing further 'oxidation of
massi'e metal' at room temperature.

Uranium tetrafluoride (UF4): A green
crystalline solid that melts at about 960'C
(1,6520F) and' has' an insignificant vapor
pressure. It is very slightly soluble in water;
generally an intermediate in the conversion of
UF6 to either uranium oxide (U3 08 or U0 2)
or uranium metal. Also known as green salt.

Uranyl fluoride (UO2F2): A yellow hygro-
scopic (i.e., moisture-retaining) solid that is
very soluble in water. In accidental releases of
UF 6,'UO2 F2 is a solid particulate compound
that may deposi n ite ground over a large
area. '

Vacuum: A pressure less than atmospheric.
Depleted' uranium hexafluoride (DUF6 ) is
stored in a vacuum in cylinders.

Volatile organic compounds (VO~Cs). A
broad range of organic 'compounds (such as
benzene,' chlorofoin', ''and methyl alcohol),
often halogenated, that vaporize at ambient or
relatively low temperatures.

Waste managenent: The planning, coordina-
tion, and dikectiort of those functions related
to generation,' handling, treatment, storage,.
transportation, and disposal 'of waste, as well
as associated pollution preyention and
surveillance and maintenance activities.

Waste minhimization: An action that econom-
ically avoids or reduces the generation of
waste via source reduction, reducing the
toxicity of hazardous waste, improving
energy usage, or recycling.

WJastewater: Water that typically contains
less than a 1% concentration of organic
hazardous waste materials.

IVater Quality Act of 1987: An act amending
the Federal Water Pollution Control 'Act to
make NPDES requirements applicable to
storm water discharges.

Web site: A collection 'of information -

possibly including text, figures, 'pictures,
audio, and video - that can be accessed by
computer through the 'Internet computer
network. These sites are intended to
communicate and distribute information to
anyone having access to the Internet.

Wetlands: Lands or areas exhibiting hydiric
soils, saturated or inundated soil during some
portion of the plant growing season, and plant'
species tolerant of such conditions (include
.swamps, marshes, and bogs).

WJild and Scenic Rivers A ct: An' Act'
providing for protection of the free-flowing,
scenic, and natural values of rivers designated
as components or potential components of the'
National Wild and Scenic Rivers System.
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9), E-9, F-3, F-7, F-14, F-35, F-36, F40, F42, F44 through 46)

Background Information
1-2, 1-32, 4-1, 4-2, 5-59, (Appendix C Report, 2), (Appendix D Report, 2)

Biotic Resources
3-17, 3-56, 6-12
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2-3, 24, 2-28, 2-31, 3-12, 3-51, 54, 5-5, 5-7, 5-8, 5-14, 5-16,
5-30, 5-38, 5-39, 9-11
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5-17, 5-20, 5-21, 5-27, 5-29,

Chemical Environment
3-22, 3-57

Comparison of Alternatives
2-1, 2-28

Contractor Disclosure Statement
1-33, 8-1,11-1, H-3

: I .- , I,

. I . . .

. f

Cultural Resources ' r , .. .

1-21, 2-29, 2-30, 2-42, 2-46, 2-67, 3-36, 3-72, 5-18, 5-31,
5-123, 5-129, 5-131, 6-13, 6-14, 7-9, 7-11, 7-13, 8-2, 8-3,
(Appendix D Report, 7, 12, 15), F-43

5-41, 5-58, 5-89, 5-93, 5-118,
9-4; (AppendixC Report, 15);
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Cumulative Impacts
1-17, 1-24, 1-26, 1-29, 1-32, 2-44 through 47, 5-1, 5-80, 5-114, 5-119 through 123, 5-125
through 130, 8-2, 8-3, 9-4, (Appendix C Report, 3, 13, 22), F-45, F46, F-48

Cylinder Inventory
1-2, 1-10, 1-17, 2-3, 2-15, 2-23, 2-30, 4-3, B-3, B-5, 1-15, (Appendix C Report, iii, 11), F-13

Cylinder Preparation
1-23, 1-30, 2-21, 2-43, 2-67, 5-130, 5-90, 5-91 through 93, 7-8, 9-4, (Appendix D Report, 22),
F-7, F-8, F-49

Cylinder Yards
14, 1-5, 2-28, 2-49 through 51, 3-3, 3-4, 3-22, 3-23, 3-39, 3-51, 3-57, 5-33, 5-43, 5-62, 5-63,
5-130, B-17, (Appendix C Report, 14, 19), (Appendix D Report, 4)

Decontamination and Decommissioning (D&D)
I- 1, I- 1 3, 1-14, 1-18, 1-32, 2-2, 2-5, 2-30, 2-44, 2-69, 2-70, 3-39, 5-1 , 5-119, 5-125, 5-126,
5-134, 5-136, 5-138 through 142, (Appendix C Report, 1, 3, 8, 14, 15,18, 21), (Appendix D
Report, 7, 10) .

Depleted Uranium Hexafluoride Management Program
1-30, 7-7, 7-8, B-19, (Appendix D Report, 22), F-48, F-49

Ecology
2-4, 2-30, 2-40, 2-63, 5-5, 5-17, 5-30, 5-39, 5-50, 5-85,5-118, 5-122, 5-128, 8-3, (Appendix D
Report, 7, 12), F-39

Environmental Impacts of Alternatives
5-1

Environmental Justice
1-21, 2-30, 242, 2-46, 2-67, 3-37, 3-73, 5-19, 5-32, 5-41, 5-42, 5-59, 5-90, 5-118, 5-123,
5-129, 7-2, 8-2,9-6, (Appendix C Report,4, 14, 22), E- 1, F-44, F-45, F-47

Housing
2-40, 3-30, 3-65, 3-66, 5-17, 5-30, 5-39, 549, 5-50, 5-84, 5-117, 5-129, 7-14, 9-14,
(Appendix C Report, 4,22), (Appendix D Report, 14), F-36, F-38, F-44, F-51

Human Health and Safety
1-21, 1-23, 2-4, 2-30, 2-31, 2-35, 2-49, 2-51, 2-55, 2-70, 5-5 through 7, 5-19, 5-20, 5-32
through 34, 5-42, 5-43, 5-59, 5-64, 5-114, 5-115, 5-126, 5-138, 5-139, (Appendix C Report,
13), (Appendix D Report, 7, 12, 13, 17, 19), F-3, F-12, F-21

Irreversible and Irretrievable Commitment of Resources
5-1, 5-119, 5-134
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Land Use
2-30, 2-42, 2-46, 2-66,3-34, 3-70, 4-2, 5-18, 5-31; 540, 541, 5-57, 5-88, 5-89, 5-118, 5-122,
5-129, 5-134, 8-2, (Appendix D Report, 7, 9, 12, 14), F-42, F43

List of Preparers - ..

8-1..- '

Low-Level Mixed Waste
9-9, 9-10, B-14

Low-Level Waste
1-28, 2-44, 5-142, 6-10, 7-4, 9-7, 9-9, (Appendix C Report, 3,22), (Appendix D Report, 6)

Minority and Low-Income Populations
2-43, 541, 542, 5-59, 5-90, 5-118, 5-129, F44, F45

Mitigation
1-32, 240, 2-42, 5-1, 541, 5-53, 5-58, 5-84, 5-93, 5-119, 5-129, 5-130 through 13i2
(Appendix D Report, iii, 9, 10,15, 16), F-46

No Action Alternative
1-2, 1-8, 1-11, 1-14, 1-17, 1-18, 1-28, 2-1, 2-3, 2-4,2-28 through 32, 2-35,;2-38 through 42,
2-45, 2-71, 4-1, 4-3, 5-1 through 4, 5-6, 5-7, 5-9, 5-11, 5-13 through 20, 5-22, 5-24, 5-26.
through 32, 5-38, 5-92, 5-123, 5-125 through 130, 7-9, 7-12, (Appendix C Report, 3, 21),'F-3,
F-7, F-8, F-12, F-14, F-35, F-36, F42 through 44

Nonradioactive Hazardous and Toxic Waste
3-34, 3-69

Normal Operations
2-17, 2-30, 2-55, 2-67, 2-71, 4-1, 4-10, 5-7, 5-19, 5-20, 5-59, 5-61, 5-63, 5-64, 5-82, 5-83,
5-91, 5-93, 5-114, 5-115, 5-126 through 128, 8-1, 9-11, B-7, (Appendix D Report, 7, 12, 13,
17), F-5, F-9, F-10, F-26, F-35

* , -, .v . *. : .;

Paducah Site
1-1, 14, 1-5, 1-7, 1-8, 1-10, 1-13, 1-18, 1-31 through 33, 2-1, 2-3, 2-16, 2-24 through 26,
247, 5-5, 5-16, 5-29, 5-114, B-15, B1-17 through 19, C-3, (Appendix C Report, 2, 7, 14, 15,
20,21), (Appendix D Report, 22), F-49

Pollution Prevention and Waste Minimization
1-32, 5-1, 5-120, 5-136, 5-137

Polychlorinated Biphenyls (PCBs)
1-13, 1-33, 2-15, 2-16,2-42, 3-13; 3-14, 3-33, 3-34,;3-69, 3-70, 5-132, 6-10, 9-12, B-3,'B-15
through 19, D-8
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Preferred Alternative
1-22, 1-28, 2-6, 2-7, 2-48, 543, 5-51, 5-126, (Appendix C Report, 2, 9, 21)

Proposed Action
1-7, 1-11, 1-13, 1-15, 1-18, 1-19, 1-22, 1-26 through 28, 2-1, 2-2, 2-4, 2-17, 2-28 through 30,
245, 249, 2-50, 2-67, 3-1, 3-37, 3-73, 4-1, 5-1, 5-32, 5-58, 5-119, 5-123, 5-126, 6-14, 9-5,
9-10, 9-13, B-3, B-6, B-7, B-l, B-14, B-17, B-18, (Appendix C Report, 22)

Public and Occupational Safety and Health
3-22, 3-57

Public Finances
240, 5-17, 5-30, 5-39, 5-50, 5-84, (Appendix D Report, 14)

Purpose and Need
1-13, (Appendix C Report, 20)

Radiation Environment
3-22, 3-57, 5-6, 5-19

References
1-33, 7-1, 8-3, B-3, B-18, (Appendix D Report, iii, 22), E-17, F46

Regional Economic Activity
F-36

Relationship between Short-Term Use of the Environment and Long-Term Productivity
1-32, 5-1, 5-119, 5-136

Relationship to Other NEPA Reviews
1-25

Resource Requirements
1-21, 2-30, 2-42, 2-66, 5-18, 5-31, 5-40, 5-56, 5-88, 5-114, 5-118, (Appendix D Report, ?, 12,
14), F42

Seismic Risk
3-11,3-50

Site Infrastructure
3-3, 3-42

Socioeconomics
1-21, 2-30, 2-39,. 2-61, 3-25, 3-61, 5-4, 5-17, 5-30, 5-39, 5-49, 5-84, 5-117, 5-129, 5-141,
(Appendix C Report, 14), (Appendix D Report, 7, 12, 14), F-35, F44, F45
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Solid Nonhazardous, Nonradioactive Waste
3-34, 3-69

Surface Water
2-4, 2-16, 2-39, 2-59, 2-71, 3-1, 3-13, 3-14, 3-18, 3-19, 3-24, 3-52 through 55, 3-60, 5-5, 5-8,
5-15 through 17, 5-21, 5-28 through 30, 5-37 through 39, 548, 549, 5-53,-5-63, 5-82, 5-83,
5-85, 5-117, 5-122, 5-128, 5-130, 6-7, 9-12, B-16, B-17, (AppendixC Report, 3, 22),
(Appendix D Report, 13), F-4, F-6, F-7, F-35, F-39

Threatened and Endangered Species.. ..

240, 3-21, 3-57, 5-50, 5-55, 5-86, 6-12, 74, 9-3, (Appendix C Report, 4, 22), (Appendix D
Report, 10), F-39, F40

Transportation
1-1, 1-8, 1-10, 1-14, 1-17 through 19, 1-23, 1-25, 1-27, 1-29 through 31, 2-2, 2-5, 2-17
through 21, 2-23, 2-27, 2-30, 2-34 through 38, 243, 245, 2-55, 3-3, 3-26 through 28, 3-36,
341, 3-42, 3-62 through 64; 4-1, 4-2, 4-5, 4-6, 4-10, 5-14, 5-27, 5-32, 5-60, 5-88, 5-90, 5-91,
5-93, 5-94, 5-96 through 102, 5-105 through 110, 5-112, 5-119 through 122, 5-124, 5-127,
5-130, 5-132, 5-133, 5-135, 5-136, 5-139, 6-1, 6-2, 6-7, 6-12, 7-1, 7-2, 7-5 through 7, 7-9
through 11, 7-13, 7-15, 8-1, 94, 9-5, 9-7, 9-11, 9-16, A-3, B-7, B-9, B- 1, B-14, B-16, B-17,
(Appendix C Report, iii, 3, 9, 12, 15, 20 through 22), (Appendix D Report, 6, 7, 9, 12, 15, 19,
20), E-11, E-16, F-3, F-8, F-21 through 32, F-36, F42, F46 through 52

Transuranic Contamination
B-3, (Appendix C Report, 11)

Unavoidable Adverse Impacts
5-1, 5-119, 5-133

Uncertainty in Estimated Impacts
4-13

Vegetation
240, 2-62, 3-17 through 19, 3-23, 3-56, 5-36, 5-39, 540, 5-47, 548, 5-50, 5-51, 5-85, 5-118,
5-131, 9-12, 9-15, F-39

Waste Management
1-21, 1-28, 2-29, 2-30, 241, 244 through 46, 2-64, 3-1, 3-31, 3-68, 54, 5-18, 5-31, 540,
5-56, 5-86, 5-118, 5-123, 5-125, 5-126, 5-130, 5-133, 5-136, 5-141, 6-9, 6-10, 7-3, 74, 7-6,
7-8, 8-1, 8-3, 9-16, B-3, B-I 1, (Appendix C Report, 4, 9, 15, 22, 23), (Appendix D Report, 7,
12, 17), F40, F42, F-47, F48

Wastewater
2-39, 3-14, 3-31, 3-33, 3-52, 3-68, 3-69, 5-37, 5-38, 540, 548, 5-82, 5-92, 6-7, 9-16,
(Appendix D Report, 14, 17), F4, F-40, F41
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Water and Soil
2-39, 2-59, 5-15, 5-28, 5-37, 5-38, 5-48, 5-82, 5-117, 5-122, 5-128, 7-14, 8-3, (Appendix D
Report, 7, 12, 13), F-35, F-51

Water Resources
3-13, 3-52, 5-37, 6-6 through 8

Wetlands
2-40, 2-63, 3-19, 3-20, 3-56, 5-17, 5-30, 5-39, 5-50, 5-53 through 55, 5-85, 5-86, 5-131, 6-7,:
6-8, 7-15, 9-3, 9-12, 9-16, (Appendix C Report, 4, 22), (Appendix D Report, 7, 12, 16), F-39,
F-40

Wildlife
240, 2-63, 3-18, 3-56, 3-59, 5-39, 5-40, 5-50, 5-52, 5-85, 5-86, 5-133, 5-136, 6-12, 7-15, 9-3,
(Appendix C Report, 13), F-39, F40



Public Law 107-206 .. A-l. Portsmouth DUE6 Conversion Final EIS

APPENDIX A:
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APPENDIX A:

TEXT OF PUBLIC LAW 107-206 PERTINENT
TO TIHE MANAGEMENT OF DUF6

Section 502 of Public Law 107-206; "2002 Supplemental Appropriations Act for; Further
Recovery from and Response to Terrorist Attacks oniuthe United States" (signed by the
President 08/02/2002)

SEC. 502. Section I of Public Law 105-204 (112 Stat. 681) is amended-

(1) in subsection (b), by striking "until the date" and all that follows and inserting "until the date
that is 30 days after the date on which the Secretary of Energy awards a contract under
subsection (c), and no such amounts shall be available for any purpose except to implement the
contract."; and

(2) by striking subsection (c) and inserting the following:
"(c) CONTRACTING REQUIREMENTS -

(I) IN GENERAL - Notwithstanding any other provision of law (except section 1341 of
title 31, United States Code), the Secretary of Energy shall-

(A) not later than 10 days after the date of enactment of this paragraph, request
offerors whose proposals in response to Request for Proposals No. DE-RP05-
010R22717 ('Acquisition of Facilities and Services for Depleted Uranium
Hexafluoride (DUF6) Conversion Project') were included in the competitive
range as of January 15, 2002, to confirm or reinstate the offers in accordance with
this paragraph, with a deadline for offerors to deliver reinstatement or
confirmation to the Secretary of Energy not later than 20 days after the date of
enactment of this paragraph; and
(B) not later than 30 days after the date of enactment of this paragraph, select for
award of a contract the best value of proposals confirmed or reinstated under
subparagraph (A), and award a contract for the scope of work stated in the
Request for Proposals, including the design, construction, and operation of-

(i) a facility described in subsection (a) on the site of the gaseous diffusion
plant at Paducah, Kentucky; and
(ii) a facility described in subsection (a) on the site of the gaseous
diffusion plant at Portsmouth, Ohio.

(2) CONTRACT TERMS - Notwithstanding any other provision of law (except section
1341 of title 31, United States Code) the Secretary of Energy shall negotiate with the
awardee to modify the contract awarded under paragraph (1) to -

(A) require, as a mandatory item, that groundbreaking for construction occur not
later than July 31, 2004, and that construction proceed expeditiously thereafter,
(B) include as an item of performance the transportation, conversion, and
disposition of depleted uranium contained in cylinders located at the Oak Ridge
K-25 uranium enrichment facility located in the East Tennessee Technology Park
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at Oak Ridge, Tennessee, consistent with environmental agreements between the
State of Tennessee and the Secretary of Energy; and
(C) specify that the contractor shall not proceed to perform any part of the
contract unless sufficient funds have been appropriated, in advance, specifically to
pay for that part of the contract.

(3) CERTIFICATION OF GROUNDBREAKING - Not later than 5 days after the date
of groundbreaking for each facility, the Secretary of Energy shall submit to Congress a
certification that groundbreaking has occurred. ;

(d) FUNDING-
(1) IN GENERAL - For purposes of carrying out this section, the Secretary of Energy
may use any available appropriations (including transferred unobligated balances).
(2). AUTHORIZATION OF APPROPRIATIONS - There are authorized to be
appropriated, in addition to any funds made available under paragraph (1), such sums as
are necessar)y to carry out this section."
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APPENDIX B:;

ISSUES ASSOCIATED WITH DUF6 CYLINDER CONTAMINATION

-.This appendix discusses issues associated with possible contamination of the depleted
uranium hexafluoride (DUF6 ) within the cylinders and on the cylinders themselves. Section B.1
addresses possible, contamination of 'the DUF6 waith transuranic (TRU) isotopes and
technetium-99 (Tc-99). Section B:2 addresses the existence of polychlorinated biphenyls (PCBs)
used in the paint on some portion'of the 'cylinder inventory. References are provided' in
Section B.3. ' '.

B.1 POSSIBLE TRANSURANIC CONTAMINATION'

B.1.1 Summary . , ' . , :

This section addresses the concerns and impacts associated \with potential contamination
of DUF6 cylinders with TRU isotopes (these isotopes have an' atomic number greater than that of,,
uranium-92 (U-92]) and Tc-99. .The extent. of contamination is* discussed, and potential
radiological, chemical, and waste management impacts'are evaluated. The rcsults indicate that a
small but unknown number of.,DUF6 cylinders ini the U.S. Depaftmexit of Energy's (DOE's);
inventory are likely to contain relatively high concentrations of TRU and Tc-99 in a small
volume inside.the cylinders. The. TRU `and Tc-99 concentrations in a great majority of the
cylinders and in the.bulk of.the small-numbe'r of contaminated cylinders are expected to be
relatively low. The impacts associated with such low concentrations are also expected. to, be.
negligibly low (less than 10%) compared with the impacts that would be associated with DUF6
in the cylinders. In addition, both the concentrations and impacts associated with'TRU and Tc-99.
in the 'conversion facility at either the Paducah, Kentucky, or Ports-mouth, Ohio, site and in the
conversion products are estimated to be negligibly small. However, under certain circumstances,
the doses resulting from the high concentrations of TRU and Tc-99 in a small number of emptied
cylinders could be relatively high. In addition, depending on how the emptied cylinders are
processed and dispositioned, there may be some :transuranic' waste "(TRUW) issues at either
conversion site. However, under the proposed action and by using the cylinder disposition
strategy proposed by the conversion contractor, Uranium Disposition'Services, LLC (UDS), no
TRUW is expected to be generated at either the Paducah or Portsmouih site.'

B.1.2 Background . .*

At about the time the final programniatic environmental impact'statement (PEIS) for
DUF6 was published inApril 1999 (DOE 1999), and while DOE was prep'aring a request for
proposals (RFP) to acquire the services of a private firm to design, construct, and operaie htvo.
plants'at Paducah and Portsmouth to convert DOE's 'inventory of DUF6' to a more stable
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chemical form (DOE 2000a), concern was raised that some portion of DOE's DUF6 inventory
might be contaminated with TRU and Tc. This concern arose because in 'the period before 1985,
some reprocessed uranium from defense production sites was fed into the diffusion cascades in
the form of UF6. The reprocessed uranium was obtained from the fuel that had been irradiated in
the production reactors (reactors used by the government to produce nuclear materials for
weapons). This irradiation produced a large number of radionuclides that initially had not been
present in the fresh fuel. These radionuclides were either TRU or fission products (radionuclides'
created from the fissioning of uranium' atoms). When the used fuel was reprocessed to separate
th'e wanted nuclear materials and the uranium to be used again, a small fraction of the TRU
elements and a fission product,'Tc-99, ended up in the uranium stream. It was thought that when
the reprocessed uranium was converted' to UF 6 and fed to the diffusion cascades for..-
reenrichment, part of the contaminants in the uranium might have transferred into the tails
cylinders (cylinders containing the DUF6 ). The principal isotopes of concern were two TRU
isotopes, plutonium-239 (Pu-239) and neptunium-237 (Np-237), and Tc-99.

DOE wanted to determine the extent of contamination in the cylinders so that potential
responders to the RFP could properly factor it into their proposals. To resolve this uncertainty,.
DOE commissioned Oak Ridge National Laboratory (ORNL) to develop a strategy for
characterizing TRU and Tc contamination in the tails cylinders (Hightower et al. 2000). The
draft strategy developed by ORNL was peer reviewed by a team of scientists and engineers from
Lawrence Livermore Nati6nal' Laboratory and Argonne National Laboratory (Brumburgh et al.
2000). The peer revieW' team found that available data and process knowledge was sufficient to
establish'bounding concentrations of contaminants in the tails cylinders -and'that additional'
samplin'g of the cylinders would not be cost-effective. The ORNL team also concluded that
additional characterization of the cylinders would not be likely to result in 'lower bids by
prospective vendors, and that direct sampling of many older cylinders might not be practical.'
However, during the period December 1999 through August 2000,' additional 'measurements
were taken on 14' selected Full DUF6 cylinders and heels cylinders' (i.e., empty cylinders
containing about 10 to 23 kg (22 to 50 lb) of residual DUF6 , uranium decay products, and, in
some cases, TRU and Tc) stored at the Paducah and Portsmouth Gaseous Diffusion' Plants. The
results of these measurements were included in the final ORNL strategy document (Hightower
et al. 2000).

B.1.3 Extent of Transtiranic and Technetium Contamination in the DUF 6 Cylinders

Both the ORNL team and the peer review team reviewed the previous characterization
studies conducted on the tails cylinders. The ORNL team also interviewed some staff members
who worked at the Portsmouth and Paducah Gaseous Diffusion Plant sites when the recycled
uranium was being fed to the cascades. On the basis of those reviews and the characterization
performed in the period December 1999 to August 2000, it was concluded thaithe level of
contamination in the tails cylinders is very limited. The peer review team stated that the only
plausible pathway for the TRU and Tc to get into the DUF6 cylinders was by way of the heels
from prior use of the cylinders to store reactor return feed. It was discovered during the
investigations that some cylinders that were used to store reprocessed UF6 were emptied into the
cascades for reenriching'thle' JF6. The same cylinders were later filled with DUF6 without first
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being cleaned. The TRU contamination in the feed cylinders consisted mainly of nonvolatile ^

fluorides. Therefore, they. were concentrated in -the -heels' of the -feed cylinders. Any TRU
isotopes that were carried into the cascades were thought to have plated out and been captured in'
the cascades; thus, they never made it into the tails cylinders. Similarly, nonvolatile compounds
of Tc stayed in the heels, while'the volatile components, because' of their low molecular weight
compared with UF6 , moved up the cascades and either were released in the purge stream or
stayed with the enriched product.

The number of reprocessed uranium feed cylinders that were later used to store DUF6 -
was not known, but it was estimated to be in the hundreds (Hightower et al. 2000).-This number'
represents, only a portion of the total of approximately 60,000 DUF6 cylinders that are used to
store DOE's inventory of DUF 6 at the three storage sites - Portsmouth, Paducah, and East
Tennessee Technology Park. ' ;

It is believed that when the cylinders with -contaminated heels were filled with DUF6 ' ihe
liquid DUF6 entering, the cylinder :stirred -the -heels -and caused some- fraction 'of the ' '

contamination to be mixed with the DUF6. It'is also possible that a small fraction of tlieTRU
that had been captured in the cascades may have revolatized- during the cascade improvement
projects and was carried into some DUF6 cylinders. Therefore,'TRU and Tc could be found both' '
in the heels and in the bulk of a
small, but unknown, number of
DUF6  cylinders in - the DOE TABLE B-1 Bounding Concentrations of Dispersed
inventory. To provide guidance to Tiansuranic andTc-99ContaminationintheDUF 6
prospective responders to the RFP, Full and Heels Cylnders
the ORNL study listed bounding '_ _ _ _ _ _ _'_';
concentrations of TRU and Tc in the C i . Concentration in

Y r i te ulkDU6 ndinConcentration in Concentration incylinders in the bulk DUF6 and-in -Pl yidr el yidr'-Full Cylinders Heels Cylinders.,,.,
the heels. It also gave an estimated t' C ~nian a '(ppb)b p ' b
maximum quantity that could exist
in the entire cylinder inventory. This Pu-238-' ' 0.00012 5
information was included in the final Pu-239 0:043 1,600
RFP issued in October 2000 (DOE' Np-237' ' 5.2 54,000 -
2000a) and ; is reproduced here in 'Tc-99 - 15.9 5,700,000
Tables B-I and B-2. The quantities Am-241 0.0013 - 0.57
listed were used in this
environmental . impact statement . Am americium, Np = neptunium, .Pu - plutonium,
(EIS) - to estimate the impacts. .a-_nd Tc = technetium.;
associated' with TRU and Tc b 3 Equivalent to grams of cohtfminant per billion'
contamination. ; - - grams of uranium. ;; ' - ' ' ' --

B.I.4 Extent of Transuranic and Technetium Contamination in the Conversion Facility
-. . .'. .. . ;.. .. ;. i i' .

,It is expected that when cylinders with TRU and Tc contamination would be'fed into ihe'
conversion facility, the TRU and the Tc contamination, which would principally exist in ihe'forni
of nonvolatile fluorides, would remain in the heels of the emptied cylinders (Brumburgh et al. |
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2000; 1lightower et al. 2000).. Although a small
fraction of TRU might be carried out of the cylinders
with the gaseous UF6 as particulates, it is expected
that it. would instead be captured in the .filters

through which the UF6 would pass before it entered
the conversion equipment. Therefore, the only places
at the entire conversion facility where TRU
contamination could be of concern would be in some
full cylinders before they- vere emptied, in some
heels cylinders after they were emptied, and in the
filters at the front end of the facility.

TABLE B-2 Maximum Total
Quantities ofTransuranics and
Technetium in the DUF6 Inventory

Maximum
Radionuclide Quantity (g)

Pu 24
Np 17,800
Tc 804,000

It is also expected that most of the Tc that existed in the cylinders would remain in the
heels or be captured in the filters. however, because of the existence of some volatile technetium
fluoride compounds, and for the purposes of analyses in this EIS, it was assumed that all of the
Tc would volatilize with. UF6 and be carried into the conversion- process equipment. Any Tc'
compounds transferred into the reaction chambers would be oxidized, in the reaction chambers
along with the DUF6,, For this EIS, it was also assumed that the Tc in the form of oxides would
partition into the tiuranium octaoxide (U3 0s) and hydrogen fluoride (HF) products in the same
ratio as the uranium.

Under the proposed action, it- is assumed that after the emptied cylinders were removed*
from the autoclaves, a-Jstabilizing agent wvould be introduced in the cylinders to neutralize
residual fluoride in the heels. The cylinders would'then be moved out to the aging yard and
stored for at least 4 months to allow short-lived daughter products of uranium to decay. Then the
cylinders would be transported to the cylinder disposition facility on site, where they would be
compacted and dissected. Finally, the sectioned cylinder parts with heels in them would be
transported to the Envirocare of Utah, Inc., facility for disposal. The emptied cylinders would be
surveyed by using nondestructive assay (NDA) techniques to determine the presence of a
significant quantity of TRU isotopes. If TRU isotopes were detected, samples would be taken
and analyzed. Cylinders that exceeded the disposal site limits at the Envirocare of Utah facility:.
would be treated to immobilize the heel (e.g., with grout) within the cylinder, compacted, and
sectioned; then the cylinder/heel waste stream would be sent to the Nevada Test Site (NTS) and
disposed of as low-level radioactive waste (LLW).

Because of a recent design change, UDS is now planning to fill the'emptied cylinders"
with the depleted U308 product, transport the filled cylinders to the Envirocare of Utah disposal
facility, and dispose of them there. Previously, the depleted U308 product was to have been
poured into 11,340-kg (25,000-lb) capacity bulk bags, transported to the same disposal facility,
and disposed of there. The cylinders were to be treated and disposed of as a separate waste
stream, as discussed above. This EIS considers both options.

A small quantity of nonvolatile TRU contamination, which might be entrained in the
gaseous DUF6 during the cylinder emptying operations and carried out of the cylinders, would
be captured in the filters that would be used between the cylinders and the conversion equipment.
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These filters would be monitored and changed 6iit'periodically to prevent buildujp of TRU, and
they would be disposed of as LLW. -

Under the proposed' action,' there would not, be any'TRUW (radioactive waste that.
contains transuranic radionuclides'with half-lives greater than 20years and in concentrations
greater than 100 nCi/g) generated at the conversion plant at either the Paducah or Portsmouth
site. However, to provide a conservative estimate of the impacts associated with the management
of TRU- and Tc-contaminated heels materials, this EIS also considers the option of washing the,;
emptied cylinders, removing the heels from the e'mptied cylinders, and disposing of the solids
from the washing solution as waste. Under ihis'opti6n,; it-is'shown that'some of the waste thus
generated might possibly be classified as TRUW. ''`'

B.1.5 Impact Areas -

TRU contamination of DUF6 is of concern with regard to its potential impact on the
health and safety of the workers and the public primarily because the radiological toxicity of
TRU radionuclides is higher than that of uraniumi isotopes; If the TRU was concentrated in waste
materials generated during the conversion proces's, potential generation of TRUW would also, be
of concern. * - -

As discussed above, TRU and Tc could occur in some full and heels cylinders. They
could also be collected in the filters used in the front end of the conversion plant process. TRU
and Tc would be health and 'safeiy concerns piiarily if they wvere released to the environment in
forms that could be taken'internally by 'orkers 'and the general public through inhalation,
ingestion, or dermal absorption. The primary pathway of exposure is inhalation of particulates in
air. The chemical toxicity of both the TRU and Tc is not much different than that of uranium, but
because the concentrations of TRU and Tc are much less than that of uranium, their ch'emical
impacts compared with those of uranium would be negligibly small.

During normal operations, the DUF6 and any contaminants in it would be contained in
the cylinders or the process equipment to prevent any measurable internal ontriamination of the
workers or the public. However, if an accident caused the DUF6 to be released to the
atmosphere, the potential would arise for inteinal'exposures. As discussed above, :the TRU
contaminants would be present in some of the cylinders and in the filters, but they-would not
enter the conversion process areas. Tc-99 could also be present in the jsame locations and could
transfer into the process areas'Iand conversion products. The highest concentration of the
contaminants would be in the heels of some of the emptied cylinders: Therefore, potential
impacts of any TRU and Tc contamination would be the greatest in cases involving accidents
during storage, transportation, or handling of the cylinders, and during the management of wastes
associated with the cleaning and disposition of empty cylinders.'

Relative contributions of TRU and Tc to radiological doses under accident conditions are
discussed below and in the main text of this EIS. Also discussed is the potential quantity of
TRUW that could be generated at a conversion plant if the empty cylinders were to be washed
and the heels separated.
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In 1999 and 2000, a team of experts from DOE conducted, a study on the historical:
generation and flow of recycled' uranium (through reprocessing and reusing) in the' DOE
complex. The team report provided evaluation guidelines for the health and safety impacts
associated with the contaminants found in the recycled uranium. (DOE 2000b). In particular,
Appendix A of the report 'provided the technical basis for identifying the relative radiological
health hazards of the constituents. For each constituent and for a range of uranium enrichments,
the appendix listed the concentrations of TRU radionulides. in the reprocessed uranium that'
would result in a 10% increa'se in the dose received by an individual over and above the dose the'
individual would receive from the uranium alone. The concentrations that corresponded to the'
depleted uranium (0.2% U-235) are reproduced in Table B-3 for three different clearance classes,
D, W, and Y. The clearance class indicates the speed by which the radionuclides taken internally
by an individual would leave the body through biological mechanisms. Depending on the
chemical from of the radionuclide, it could be on the order of days (D class), weeks (W class), or
years (Y class). Among the chemical forms of uranium that are of concern in this EIS, UF6 and
uranyl fluoride (UO2 F2) are considered to be D class, whereas the oxides and uranium
tetrafluoride (UF4 ) are considered to be WV class.

A 'comparison" of the concentrations given in Tables B-I and B-3 shows that., the'
concentrations' of all the constituents in full' cylinders (Column 2 in Table B-1) are less than the
concentrations given in Table B-3. This indicates that each constituent would contribute less than
10% to dose. By applying the sum of fractions rule, it can be shown that the contribution to dose

TUABLE 13 Concentratidns orTransuranic Constituents and
Tc-99 in Depleted Uranium That Would Result in 10% Contribution
to Dose

ppb Ua pci/gb

Clearance Class Clearance Class

Contaminant D W. Y. D V Y

Pu-238 0.0115 0.0227 0.804 201 395 14,000.
Pu-239 2.17 4.34 193 . 133 266 11,900

'Np-237 189 379 5,630 133 266 3,950
Am-241 0.0387 0.0775 1.15 133 266 3,950
Tc-99 NLc NL' NL NL NL NL

a ppb U = parts per billion of uranium.

b pCi/g = picocuries of constituent per gram of total uranium.
c NL = no limit.

Source: DOE (2000b).
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by all the constituents combined would also be less,than 10% even under the most restrictive
clearance class (D class). According to this rule, if the sum of the concentration of each
constituent from Table B-i divided by the concentration of the same constituent from Table B-3
is less than 1, then the sum of contributions to dose from all the constituents would be expected
to be less than 10%. Under the D class, this sum would be 0.00012/0.0115 (Pu-238) + 0.043/2.17
(Pu-239) + 5.2/189 (Np-237) + 0.0013/0.0387 (Am-241) + 0 (Tc-99) = 0.091. For the W and Y
classes, the same sum of ratios would be 0.046 and 0.0024, respectively.

Thus, on the basis of the above analysis, it can be concluded that as long as the TRU and
Tc-99 existed in uranium streams at concentrations equal to' or' less than those shown in
Column 2 of Table B-i, their contribution to dose would be'less than 10% of the dose due to
uranium alone. In fact,'because the sum of ratios is considerably below 1.0, the contribution
would be much less than 10%. Given the uncertainties associated with the estimation of doses,
this type of contribution to dose would be c6fisidered negligible. The analyses performed for this
EIS (see Section B. 1.6.1 below) also demonstrate the fact that when the TRU and Tc-99
concentrations are at or below the levels shown in Table B-i, Column 2, for full cylinders, their
contribution to dose is ridgligibly small. 'However, as discussed below, doses that can be
attributed to TRU and Tc-99 found in the heels of some of the cylinders under accident
conditions can be relatively high compared to uranium doses.

B.1.6 Conservative Estimates of Impacts

B.1.6.1 Cylinder Accidents

The TRU and Tc contaminants in the cylinders could become available for human uptake
as a result of accidents involving the release of some portion of the contents of a cylinder. Such
accidents could occur during storage, handling, or transportation of cylinders. A spectrum of
cylinder accidents was analyzed for the DUF6 PEIS (Policastro et al.' 1997). The resulting
impacts were estimated on the basis of projected release quantities of DUF6. For purposes of this
analysis, it is assumed that in accidents involving full cylinders, TRU and Tc would exist at their
maximum concentrations, as listed in Table B-L; 'It is also assumed that these contaminants
would be released and transported .through environmental media at the same relative
concentration as'lthat present 'ii the cylinder (i.e., it is assumed that the mass concentration of
TRU divided by the mass concentration of total uranium isotopes would remain constant). When
DUF6 is released to the environment, it interacts with moisture in the air and converts to depleted
U0 2F2, which is solid at atmospheric conditions. Therefore, the assumption that depleted U0 2F2
particles and particulate' forms of TRU and Tc travel in ta'ndern is considered to be reasonable.

The possibility 'of an accident involving ;heels cylinders with the highest' TRU
concentrations as shown in Table B-i is also considered. Table B4 'shows' the pertinent
radiological data for the radionuclides under consideration. Table B-5 shows the relative doses
(relative to uranium, assumring' that the uranium is 0.25% U-235,' vith the re'maining being
U-238) for the TRU isotopes and Tc-99.'The data show that when TRU isotopes are present at
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TABLE -4 Radiological Parameters for Uranium, Transuranic, and Technetium Isotopes

Dose Conversion Factor
Nuclide Constants

Inhalation Ingestion External Surface
Radionuclide (mremfpCi) (mrem/pCi) ([mremlyrl/[pCi/cm 2 ]) I lalf-Life (yr) Atomic Mass

U-238 0.118 2.69x 104 3.25x 10-2 4.47x 109 238
U-235 0.123 2.67 x 104 0.194 7.04 x l O 235
Pu-238 0.392 3.2 x 10-3 9.79 x 104 87.74 238
Pu-239 0.429 3.54x 1o-3 4.29x 104 2.41 x 104 239
Np-237 0.54 4.44 x 10-3 0.261 2.14 x 106 237
Tc-99 8.33x104 1.46x104 9.1 Ix 10-5  2.13x105  99
Am-241 0.444 3.64x 10-3 3.21 x 10-2 432.2 241

TABLE B-5 Relative Contributions of Transuranic and Technetium Isotopes
to Dose

TRU Contributionb
Bounding Concentration

in ppb (U)a Inhalation Dose Inhalation Dose
(conservative (realistic tails

Radionuclide Tails Heels heels concentration) concentration)

Pu-238 1.2 x 10-4 5 0.835 2.00 x l05
Pu-239 4.3 x 10-2 1.6 x 103 1.06 2.85 x 10-5
Np-237 5.2 5.4 x 104 0.511 4.92 x 10-5
Tc-99 15.9 5.7 x 106 2.00 x 10-2 5.59 x 10-8
Am-241 1.3 x 10-3 0.57 2.16 x 10-2 4.93 x 10-5
Total 2.45 1.47 x 104

a Equivalent to grams of contaminant per billion grams of uranium.

b. Relative to uranium; e.g., the dose frm'PMu-238 would be 0.835 times the dose from
uranium for a conservative heels concentration.

the maximum bulk concentrations, the TRU and Tc add only about 0.0 15% to the dose
calculated on the basis of DUF6 l alone. However, when they are present in maximum heels
concentrations, the dose can be increased by about a factor of 4 (2.45 + I for uranium) over what
it would be for DUF6 alone.

In the accident analyses'performed for the DUF6 PEIS, accidents involving both full
cylinders and heels were considered. However, it was found that the releases and, consequently,
the impacts'from the accidents involving full cylinders were considerably higher than those
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involving only the heels cylinders. In'fact, in the sou0rce document for ihe PEIS, the Engineering
Analysis Report (Dubrin et al. 1997, Section 7, p. 7-5), an accident involving'two heels cylinders
was described. The estimated amount of DUF6 leaving each cylinder was 7 kg (15 lb), for a total
release of about 14 kg (31 lb) of DUF6. A similar accident was also postulated for full cylinders.
In that case, it was estimated that about 1,500 kg (3,306 lb) of DUF6 would be released from the
cylinders. As expected, the estimated impacts from the accident involving the full'cylinders were
considerably greater than the estimated impacts from the heels cylinder accident; therefore, only
the impacts for the full cylinder accident were discussed in'the PEIS.

Dose contributions from potential TRU and Tc contaminants'were not considered in the
PEIS. If such contributions were added, *the'dose from a heels cylinder accident would increase
by a factor of about 4, which would be equivalent to about 60 kg (132 lb) of DUF6 being
released (the dose is directly proportional to the quantity of DUF6 released from the cylinders),
whereas the 'dose from the full cylinder accident would remain the same; with about 1,500 kg
(3,307 lb) of DUF6 being released. Because the doses from' the full cylinder accident were much
greater and because the frequencies of the tvvo accidents were considered to be about the same
(they were both considered to belong to the 'extremely unlikely category, with a frequency range
of 104 to 10-6 per'year), the full cylinder accident was discussed in'th6 PEIS,' but the heels
cylinder accident was not. As the analyses 'above show, even aftei' including the contributions
from .TRU and Tc, the full cylinder accident would still produce a'much' greater dose than the
heels cylinder accident and, therefore, would still be bounding for the group of accidents"
belonging to the extremely unlikely frequendycateygory.'

The relative contributions of Tc-99 to dose' from exposure to'bulk DUF6 in the cylinders
and to heels material with maximum contaminant concentrations'(Table B-I) are 0.000006% and
0.2%, respectively (Table B-5). Similar to TRU contaminants, most of Tc-99 would be expected
to remain in the heels or be captured in the filters when the cylinders were emptied. However, if
it did transfer into, the conversion equipment, there' it' would be expected to (a) convert to
technetium oxide during the conversion of DUF6 to U308 and (b) partition into the uranium and
HF products at about the same ratio as the uranium. As a result, the relative concentration of
Tc-99 in both products (relative to uranium) would be about the same as in the bulk"DUF6 ;
namely, 15.9 ppb. Its relative contribution to dose (relative to uranium) would be about
0.000006%. Given such a low contribution and the low doses that would result from exposure to
U308 (see Section 5.2.3) and HF product (see Section 5.2.6), the radiological impacts of Tc-99
in the conversion products'can be considered to be negligible'. '

1B.1.6.2 Waste Management ' ' i, ' -

As mentioned previously, no TRUNW would be generated'at 'either'conversion facility in
Paducah or Portsmouth under the' proposed action. The empty Cy liiders' would be refilled with
the depleted U3 08 product and disposed of. The impacts associated with management 'of LLW,
including transportation to a disposal facility, are discussed in Sections 5.2.3 and 5.2.5 of this
EIS. The option of. disposing of the.-emptied cylinders as a 'separate LLW stream is also
discussed. This section provides a conservative estimate of waste management impacts
associated with the heels material in emptied cylinders, under the assumption that they are

I
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cleansed by washing the cylinders with water and treating the wash solution to generate solid-
U308 and a small quantity of solid CaF2. Such an option was discussed in the Engineering
Analysis Report (Dubrin et al. 1997, Section 6.3) and in the PEIS. Under the approach
considered, no liquid radioactive waste would be generated.

Table B-6 shows that if the heeIs in the emptied cylinders contained TRU and Tc at the
maximum concentrations shown in Table B-I, and if the heels material was separated and
declared waste, it would be classified as TRUW because the concentration of TRU radionuclides
would exceed 100 nCi/g. If the heels were left in the form of DUF6, the calculated TRU activity
concentration would be about 150 nCi/g. If the heels were converted to U3Og and dried and the
TRU were also converted to oxides, the TRU activity concentration would be about 190 nCi/g.
(Table B-7).

Table B-2 indicates that there is a maximum of 24 g (0.85 oz.) of Pu and 17.8 kg (3.97 lb)
of Np in the DUF6 inventory. If this amount of TRU was disyributed uniformly in the heels of as
many cylinders as possible and if the concentration of TRU in the converted U308 heels material
was 100 nCi/g, there would be approximately 240 drums of converted U308 (each drum
containing 627 kg [1,382 lb] of U3 08 ) that could be classified as TRUW (see Table B-8). The:
total number of drums of converted U308 heels material would be about 820 (61,422 cylinders x
8 kg [18 Ib] heels U3 08 per cylinder/627 kg [1,382 lb] per drum x 1.023,. where the factor
1.023 accounts for the presence of granulating binder,. water, etc., in the final: product). That
would mean that about 30% of the heels-generated. U308 would be classified as TRUW; the
remainder (about 580 drums) would be classified as LLW. In actuality, the amount of waste that
would fall under the definition of TRUW would be considerably less than 30%. The assumptions
made in deriving the above TRUW quantities are highly conservative. These assumptions
include the following:

1. The quantity of heels material in an emptied cylinder was assumed to be 10 kg.
(22 lb). This amount is actually likely to be greater than 10 kg (22 lb). In fact,
it could be greater than 20 kg (44 lb) per cylinder, in which case none of the
heels material would be classified as TRUW.

2. It. is very, unlikely that TRU would be distributed uniformly at a concentration
just high enough to. make the waste TRUW. Some might be present at
concentrations greater than 100 nCi/g, with the result that the volume and the
number of drums of TRUW would be less.

Filters used to process the DUF 6 leaving the cylinders would be monitored and replaced
before the concentration of TRU reached the stage where the filters would have to be managed as
TRUW. Therefore, no TRUW is assumed to be generated from the filters. However, an estimate
was made of the amount of LLW that could be generated. The following assumptions were used
in the estimation:

1. The filters are metallic, cylindrical in shape (6-in. [5-cm] diameter and 15-in.
[38-cm] height), and weigh about 38 kg (84 Ib);
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TABLE 1-6 Estimated Maximum Transuranic Radioactivity Concentration in Heels

Quanfity of Quantity Quantity of Specific Radioactivity in Heel
Concentration DUF6 in of U in Contaminant Activity

Contaminant (ppb) (U) - Heel (kg) Heel (kg) in Heel (g) (Ci1g) in Ci in nCi

Pu-238
Pu-239
Np-237
Am-241
Total

5
' ' 1,600

54,000
0.57

10
' 10

.'*10

I 6S. ,.8 338xl0-5,
6.8 ' .08 x I-2
6.8 ' 3.65 x 10-'

Y 6.8 3.85xIo
3.76 x 10-'

1.71 x lot
.6.22 x 10-2.
7.05 x 104

' 3.43

5.79 x 104
6.72 x I1o0
2.57 x 104

1.32 x 10-5
1-52x 10-3

5.79 x lO
6.72 x 105
2.57 x I O5 ..
1.32 x Io4
1.52 x 106

a Equivalent to grams of contaminant per billion grams of uraniumn

' TABLE B-7 Estimrated Maximum
Transuranic Activity Concentration in
Converted llcels Material,

-

Total TRU -
- ' Activity

FQuantity in Concentration
Final Form Heel (g) - (nCi/g)

238Pu6 ' 3.8 x 105 72.6
239pU02  1.2 x 102- 84.3
237NpO2  4.1 x 101 32.3
241AMO2  4.4 x 106 1.66
U308  '8.0x 10 0
Total ' 8.0x 103 191

. b

TABLE 1-8 Estimated Mlaximu m Number orDrums Containing Potential
Transuranic Waste -.

. .. . .

Isotope-

* Averaged Total
Maximum. Specific * Maximum' Quantity ' T
Quantity Activity . Activity :' in One Conc

t (g) (Ci;1) (Ci) . Drum (g) Lim

. ..... I . ..

.16% .' -.TRUW
:entratin'
it (nCi/g)

Radioactivity
in One Drum

(nCi)Contaminan
No. of ' . ' '

- Drums

44
200
244

Pu
Np
Total

24 I.IS x lo-, 2.77 -
17,800 7.05 x 1 I 12.5

153

: 627,273

627,273
627.273

1i0o0
100
100

62,727,273
62,727,273
62.727.273
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2. About 10% of the TRU in the cylinders is entrained during emptying of the
cylinders by sublimation and captured in the filters;

3. Filters are replaced when the activity concentration reaches 50 nCi/g; and

4. Filters are macroencapsulated and placed in 55-gal drums for disposal.

On the basis of the above assumptions, it is estimated that on-average, I drum of LLW would be
generated per year of operation, and overall there would be about 26 drums generated over the
lifetime of the conversion campaign at both plants combined (Folga 2002).

B.1.6.3 Transportation

Transportation impacts estimated for the PEIS and this EIS include the impacts of
transporting all wastes and all products of the conversion process as LLW, low-level mixed
waste (LLMW), or nonradioactive/nonhazardous waste (see Section 5.2.5). Under the proposed
action, no TRUW would be generated at either the Paducah or Portsmouth site. However, as
discussed in Section B.l.6.2, there could be up to 244 drums of TRUW generated over the
lifetime of the conversion campaign at both conversion facilities combined, if the heels cylinders
were to be washed and the heels materials disposed of as waste. Under these conditions, the
TRUW would need to be shipped from the conversion facilities to a disposal site authorized to
receive such waste. The total number of truck shipments required would be 6 (assuming 14
drums per TRUPACT-I1 container and 3 containers per truck) from both conversion plants
combined. This number is much less than the approximately 6,000 to 36,000 truck shipments of
LLW from the two facilities.

On a single-shipment basis, the impacts associated with incident-free transportation of a
TRUW shipment and with a LLW shipment of U3 08 drums would be comparable, because the
external exposure rate in the vicinity of the truck would be about the same. However, the
accident risks would be larger for the TRU shipments if the same amount of material spilled to.
the environment. The factor of increase in doses would be similar; to what was estimated for
heels cylinder accidents, namely a factor of 4. However, the TRUW would be shipped in drums
placed in TRUPACT-I1 containers. TRUPACT-1l containers are much stronger than the drums
themselves. As a result, the probability of material being released to the environment from
TRUW shipments as a result of an accident is much smaller than the probability associated with
LLW shipments. (LLW drums are generally shipped "as is," without additional protection.) The
overall relative risk of shipping the U308 generated during cylinder washing in the cylinder
treatment facility (if one is constructed) to a disposal facility would be about the same,
irrespective of whether it was classified as TRUW or LLW.
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B.2 ISSUES ASSOCIATED WITH POLYCHILORINATED BIPIIENYLS
IN CYLINDER PAINT :

B.2.1 Background .'>;

11.2.1.1 PCBs in Cylinder Paint

The three-site cylinder inventory contains cylinders of diverse 2iges,'with cylinders
having been generated from the early 1950s to the present time. The paints applied to the
cylinders had various compositions and :included some PCBs` Up 'until '1977,: when the
manufacture and use of PCBs' in the United Staies was generally' discontinued, certain paints
contained up to 10% by weight PCBs: The' PCBs \vere 'added to the paints to act as a fungicide'
and to increase durability and flexibility. ' '

Records of the:PCB concentrations' in the pairits used were not kept, so it iscurrently
unknown how many cylinders are coated with paint containing PCBs. However, paint chips from
a representative sample of-cylinders at 'the ETTP site have been analyzed for PCBs'. The'resuilts
indicate that up to 50% of the cylinders at ETTP may have coatings on them'containing PCBsI.
Because the Portsmouth and Paducah inventories contain a large number of cylinders poduced
before 1978, it is reasonable to assume that a significant number of cylinders at those sites also
contain PCBs.

The PCBs in dried paint generally have a low environmental mobility, but as the paint
ages and chips off the cylinders,-there is a potential for transport and subsequent exposure to the
PCBs. There is also a potential for the volatilization of the PCBs 'if the cylinders are heated
enough during processing.

1B.2.1.2 PCB Use, Contamination, and Distribution at ETTP, Portsmouth,
and Paducah

PCB use was very prevalent and widespread in the'United States prior to 1978. As a
result, PCBs are often detected in locations'with no known source of contamination. Because of
their tendency to bioaccumulate, PCBs are also widespread in fish and other biota. -*

For each of the three storage sites, the PCBs in cylinder paints'constitute an-extremely
small proportion of the PCBs that were previously and are currently at the sites. For example,
although the Paducah site has been working for several yea'r's to 'dispose of P.CB-containing
equipment, the site still had about 870 liquid PCB-containing items (mostly capacitors) in service
at the end of 2001 (DOE 2002a). The Portsmouth and ETTP sites also still have a large number
of liquid PCB-containing items in service. - -

The three current fDUF6 cylinder storage sites are suspected to have had spills of PCB
liquids during past operations, prior to the identification of the health and environmental hazards
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of PCBs. Each of the three sites has an existing program for managing PCB-contaminated waste
under the Toxic Substances Control Act (TSCA). In addition, the environmental monitoring
program at each site includes monitoring of PCB concentrations in soil, sediment, groundwater,
surface water, and biota on and in the vicinity of the sites (results are presented in Sections 3.1
and 3.2). Soil, water, sediment, and biota samples obtained from on and near each of the sites
since the early 1990s have periodically contained detectable levels of PCBs. Background
samples have also had detectable levels of PCBs.

B.2.13 Regulation of PCBs

Processing, use, storage, transportation, and disposal of cylinders with applied dried paint-
that contains PCBs are subject to the federal TSCA regulations applicable to PCBs and PCB
items. These federal regulations are located in Title 40, Part 761 of the Code of Federal
Regulations (40 CFR Part 761), "Polychlorinated Biphenyls (PCBs) Manufacturing, Processing,
Distribution in Commerce, and Use Prohibitions," and are implemented by the
U.S. Environmental Protection Agency (EPA).;40 CFR Part 761 requires that after PCB items
have been designated for disposal, they, be packaged and marked in compliance, with applicable
U.S. Department of Transportation (DOT) hazardous materials regulations (I1MRs), which are
located in 49 CFR Parts 171 through 180. If DOT HMRs do. not apply to a PCI3 waste, then
40 CFR Part 761 identifies applicable packaging and marking requirements.

B.2.2 Potential Impacts from PCBs in Cylinder Paint

The remainder of this appendix discusses the potential impacts associated with PCBs in
cylinder paint during storage, transport, processing, and disposal of the cylinders. The presence
of PCBs in the coatings of some cylinders is not expected to result in health and safety risks to
workers or the public, as detailed in the sections that follow.

B.2.2.1 Storage

During cylinder storage, the risk to cylinder handlers from dermal contact with the PCBs
on. cylinders is negligible. The PCBs are bound in a matrix from which dermal absorption is
insignificant (Fowler 1999). Because the PCBs are bound in the paint, the potential for them to
volatilize under ambient conditions and be inhaled by the workers or the general public would be
negligible. In addition, in the case of a cylinder accident involving a fire, the impacts associated
with PCBs released from the paint on the cylinders would be negligibly small when compared'
with the impacts associated with the DUF6 released from the. cylinders.

Cylinder paint chips deposited on the cylinder yard soils can be carried to surface water
via runoff. All three sites monitor their surface water discharges for PCBs and also conduct some
downstream surface water and sediment monitoring. In general, PCBs have been below detection
limits. However, PCBs have occasionally been detected (see Affected Environment in
Sections 3.1 and 3.2 of the EIS).
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At the Paducah site, effluent at Kentucky Pollutant Discharge Elimination System
(KPDES) outfall 017 (which receives runoff from the cylinder yaids)yconrtain'ed a maximum of
0.415 ptg/L PCBs in 2001 samples; this was not a'KPDES permit violation (DOE 2002a). PCBs
were not detected in 2002 samples (DOE 2003b). At the Portsmouth site in 2001, seven samples
from five different sampling locations that receive runoff from the cylinder yards were obtained
throughout the year (DOE 2002b); no PCBs were detected in these samples. PCBs are also
monitored in outfalls, sediment, and surface water at and near the ETTP site. SeVeral outfalls at
the site (S14, S20, and 113) have contained PCBs at levels of up to 6 gg/L (DOE 2000c, 2001,
2003a). The PCBs in samples from ETTP. outfalls are likely attributable to past releases of liquid
PCB oils at the plant. The Primary source of.PCBs 'in' en'vironimenial samples isjpast releases of
liquid PCBs. Movement of nonliquid PCBs from the cylinder yards via paint chips in runoff is
likely a very minor contributor to environmental releases of PCBsfriom' the sites.

B.2.2.2 Transportation

Transport of cylinders from the ETTP site to either Portsmouth or Paducah would occur-
under'the 'action alternatives addressed'in this EIS. Under the proposed action, to the extent
practicable, emptied cylinders at the conversion facilities would be refilled with uranium oxide
product, welded shut, and shipped to the designated disposal facility. As a precautionary
measure, cylinders with loose paint chips may be bagged forbtransport to" void loss of potentially
PCB-containing material. . !

B.2.2.3 Cylinder Processing

Potential, impacts during cylinder processing might occur if PCB§ volatilized during
autoclaving to remove the DUF6 from the cylinders or if PCBs were released and/or transformed
during the cutting and welding process.

During autoclaving, desorption of pure-phase -PCBs from the paint matrix would be
unlikely, given that the PCBs are bound into the paint structure. PCBs by their very nature are
not highly volatile, and losses from PCBs bound in the paint matrix 'would also be unlikely.
However', initial experiments conducted at the:University of British Columbia have-indicated that
some lower chlorinated PCBs may volatize from PCB-containing paints at 70'C (Gill. et
al.'1997). Because the DUF 6 autoclaves would operate at approximately 950C, testing should be
conducted either prior to or during the conversion facility startup operations to determine if the
air vented from the autoclaves should be monitored or if any alternative measures would need to,
be taken to ensure that worker exposures to PCBs above allowable Occupational Safety and
Health Administration (OSHA) limits do not occur.

Before the emptied cylinders were refilled with depleted uranium oxide product, a
solvent would be'applied to a small area on each cylinder to remove the`pai 't before cut/weld
operations occurred (McCoy 2004). Any paint removed from the surface would be managed as
Resource Conservation and Recovery Act (RCRA) hazardous waste, TSCA hazardous waste, or
LLMW, as appropriate. Removing the paint before welding would reduce or eliminate the
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potential for the volatilization of PCBs. or for the generation of other toxic chemicals during
welding operations. The quantity of waste generated by this operation would be negligibly small
when compared with the quantities generated by other operations at either the Paducah or
Portsmouth sites.

B.2.2.4 Disposal

The proposed action alternatives of this EIS assume that the cylinders (either filled with
depleted uranium oxide or empty) would be disposed of at Envirocare of Utah, located in Utah,
or at NTS, located in Nevada. The waste acceptance criteria for both facilities indicate that they
have units permitted to receive LLW containing PCBs.
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APPENDIX C

This appendix contains the summary report prepared after the initial public scoping
period for the depleted uranium hexafluoride conversion facilities environmental impact
statement (EIS) project. The scoping period for the EIS began with the September 18, 2001,
publication of a Notice of Intent (NOI) in the Federal Register (66 FR 23213) and was extended
to January 11, 2002. The report summarizes the different types of public involvement
opportunities provided and the content of the comments received.

While the EIS preparation was underway, the U.S. Congress passed and the President
signed Public Law No. 107-206, which directed the U.S. Department of Energy (DOE) to award
a contract for conversion facilities to be built at the Paducah and Portsmouth sites. Accordingly,
DOE awarded a contract to Uranium Disposition Services, LLC (UDS), on August 29, 2002. In
light of Public Law 107-206, DOE reevaluated its approach for conducting the National
Environmental Policy Act (NEPA) process and decided to prepare two separate site-specific
ElSs in parallel: one EIS for the plant proposed for the Paducah site and a second EIS for the
Portsmouth site. This change was announced in a Federal Register Notice of Change in NEPA
Compliance Approach published on April 28, 2003 (the Notice is included as Attachment B)
One set of comments in response to the Change in NEPA Compliance Approach was received
from the Oak Ridge Reservation Local Oversight Committee. These comments were similar to
those received during public scoping and were considered in the preparation of this EIS.
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:SCOPJNG SUMMARYREPORT

Depleted Uranium Ilexafluoride Conversion Facilities Pioject

I INTRODUCTION

On September 18, 2001, the U.S. Department of Energy (DOE) published a notice of
intent (1NOI),.in the Federal Register .(66 FR -232 13) announcing its intention to prepare an
environmental impact statement (EIS) for a proposal to' construct, operate,' m~aintain, and
decontaminate, and decommission, two depleted --uranium: hexafluoride (DUJF 6) conversion
facilities, one at Portsmouth, Ohio, and one at Paducah,. Kentucky. DOE would u'se'.the .proposed-
facilities to convert its inventory ofDUF6 to a more stable chemical form suitable for stofae,"
beneficial' use, "or disposal..- Approximately :730,000 metric' tons of `DUF6  in 'about
60,000 cylinders are stored-at' Portsmouth and Paducah, and at an Oak Ridge, Tennes'se'e, site.l.'
The EIS would address potential environmental impactis of the 'c'onstruiction, operationi,
maintenance, and decontamination and decommissioning (D&D) of the conversion facilities. A
copy of the NOI is included in Attachment A.

The purpose of the NOI was to encourage early public involvement in the ElS process
and to solicit public comments on the proposed scope of the EIS, irn'ludin'g the i~u'es and
alternatives it would analyze. To facilitate public comments, the NOI included a detailed
discussion of the project's background, listings of the preliminary alternatives anid-environmental
impacts DOE proposed to evaluate in the EIS, and a project scbedule.s The NOI announced that
the scoping period for the EIS would be open until November 26, 2001. The scoping Period wvas
later extended to January. 11, 2002, for reasons discussed in Section 1.3.

This report presents a summary of the scoping process for the DUF6 conversion facilities
project. The first section of the report includes a short summary of the preliminary alternatives
and environmental issues described in the NOI and a discussion of how the s~coping process was
conducted. The second section summarizes the comments submitted to DOE for its consideration
in preparing the EIS; the comments are categorized and summarized to ca ture their'substance.'

At the time the NO! was issued and the scoping rneeting'S veTebheld, DOE's inve'ntory of DUF 6 consisted of

approx imately 700,000 metric tons of the material in about 57,700 cylinders. The invenior'y increased with the
signing of an agreement between DOE and the United States Enrichment Corporation (USEC) on June 17, 2002,
which could result in the transfer of up to 23,300 metric tons of DIJF6 from USEC to DOE.
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1.1 PRELIMINARY ALTERNATIVES-IDENTIFIED IN TIHE NO!

The preliminary alternatives were identified in the. NOI; they are described here to
provide the background information necessary to understand the substance of comments
summarized in Section 2.

Preferred Alternative

Under the preferred alternative, two conversion facilities would be built: one at the
Paducah Gaseous Diffusion Plant (GDP) site in Kentucky and. another at the Portsmouth GDP
site in Ohio. The cylinders currently stored at the East Tennessee Technology Park (ETTP) site
near Oak Ridge, Tennessee, would be. transported to Portsmouth for conversion. The conversion
products (i.e., depleted uranium as well as fluorine components produced during the conversion
process) would be stored, put to beneficial uses, or disposed of at an appropriate disposal facility.
This alternative is consistent with the Conversion Plan, which* DOE submitted to Congress in
July 1999:in response to Public Law 105-204. Several subalternatives would be considered for
the preferred alternative:

Conversion technology processes identified in response to the final Request
for Proposals (RFP) for conversion services, plus any other technologies that
DOE believes must be considered;

* Local siting alternatives for building and operating conversion facilities within
the Paducah and Portsmouth plant boundaries; and

* Timing options, such as staggering the start of the construction and operation
of the two conversion facilities.

One Conversion Plant Alternative

An alternative of building and operating only one conversion! facility at either the
Portsmouth or the Paducah site was proposed in the NOL. This plant could differ in size or
production capacity from the two proposed for Portsmouth and Paducah. Technology and local
siting subalternatives would be considered as with the preferred alternative.

Use of Existing UF6 Conversion Capacity Alternative

DOE proposed the possibility of using existing UF6 conversion capacity at commercial
nuclear fuel fabrication facilities in lieu of constructing one or two new conversion plants. DOE
is evaluating the feasibility of using existing conversion capacity, although no expression of
interest has been received from such facilities.
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No Action Alternative

As required by the National Environmental Policy Act (NEPA), the EIS would include a
"no action". alternative.''Under the no' action 'alternative, cylinder management activities
(e.g., handling, inspection, monitoring, and maintenance) would continue the "status quo" at the
three current storage sites indefinitely, consistent with, the DUF6 Cylinder Project Management
Plan and the consent orders,'which include actions needed to meet safety and environmental
requirements.

Where applicable under the alternatives listed above, transportation options, such as
truck, rail, and barge, would be considered for shipping DUF6 cylinders to a conversion facility
and conversion products to a storage or disposal facility. For each technology alternative,
alternatives for conversion products, including storage, use', and disposal at' one or more disposal
sites, would also be considered.

1.2 PRELIMINARV ENVIRONMENTAL XND OTHER ISSUES IDENTIFIED
IN THE NOI

In the NOI, DOE announced its intent to address the following preliminary environ-
mental issues when assessing the potential environmental impacts of the' lternatives in the EIS:

* Potential impacts on health from DUF6 conversion activities, including those
to workers and the public from exposure to radiation and chemicals during
routine and accident conditions for the construction, operation, maintenance,
and D&D of DUF6 conversion'facilities; '' ''"

* Potential impacts to workers and the public from exposure to radiation and
chemicals during routine and acc'ident conditions for the transiport of DUF6
cylinders from ETTP to one of the conversion sites;

* Potential impacts to workers and the public from exposure'to radiation and
chemicals during routine and accident conditions for the transport of
conversion products that are not beneficially 'used 'to a low-l vel' waste
disposal facility;

* Potential impacts to surface water, groundwater, and soil during construction
activities and from emissions and water use during facility operations;

* Potential impacts on air quitality' from emissions and nosie during facility
construction and operations; .:

'* Potential cumulative impacts of the pasi, present, and reasonably fo' eseeable
future actions, including impacts 'from activities'f the United States
Enrichment Corporation (USEC);
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* Potential impacts from facility construction on historically significant
properties, if present, and on access to traditional use areas;

* Potential impacts from' land requirements, potential incompatibilities, and
disturbances;

* Potential impacts on local, regional, or national resources from materials and
utilities required for construction and operation;

* Potential impacts on ecological resources,. including threatened and
endangered species, floodplains, and wetlands;.

* Potential impacts on local and DOE-wide waste management capabilities;

* Potential impacts on local employment, income, population, housing, and
public services from facility construction and operations, and environmental
justice issues; and

* Pollution prevention, waste minimization, and energy and water use reduction
technologies to decrease the use of energy, water, and hazardous substances
and to mitigate environmental impacts.

1.3 SCOPING PROCESS

During the scbping process, the public was provided with six options for submitting
comments to DOE on the DUF6 conversion project proposal:

* Public scoping meetings held in Piketon, Ohio; Paducah, Kentucky; and Oak
Ridge, Tennessee;

* Traditional mail delivery;

* Toll-free facsimile transmission;

* Toll-free voice message;

* Electronic mail;qnd

* Directly through the Depleted UF6 Managemernt Information Network web
site on the Internet (http://wveb.ead.anl.gov/uranium).

The reason for providing such a variety of ways to communicate issues and submit comments
wvas to encourage maximum participation. All comments, regardless of how they were submitted,
received equal consideration.
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The scoping period commenced with the publication of the NOI on September 18, 2001,
and was originally scheduled to close November 26, 2001. Following publication of the NOI, the
scoping period was extended 46 days through January 11, 2002, for the reasons discussed below.

As announced in the NOI, the three public scoping meetings were originally scheduled:
for the first week of November 2001. However, the meetings were postponed to allow review of
DOE's approach for complying with NEPA for the DUF6 conversion project. The review was
not completed in'time to hold the scoping meetings as originally scheduled. Consequently, the
meetings were postponed, and the scoping period was extended from November 26, 2001, to
January 11, 2002. The public was notified of the postponement through a press release, ads in
local newspapers, an announcement posted on the Depleted, UF6 Management Information
Network web site (http://web.ead.anl.gov/uranium), and by e-mail for those on the DUF6
program distribution mailing list.

The three public scoping meetings were rescheduled and held in Piketon on
November 28, in Oak Ridge on December 4, and in Paducah on December* 6, 2001.
Announcements of the rescheduled meetings were made on the web site, through a press release,
by mailing a postcard directly. to individuals on the program mailing list, by e-mail to individuals
on the mailing list, and through public service radio advertisements. In addition, advertisements;
appeared in the local newspapers listed in Table 1.

Each public scoping meeting was presided over by an independent facilitator responsible
for conducting the meetings. Background materials, including four fact sheets, the NO], a video
describing characteristics of DUF6, and a laptop-based demonstration of the web site, were made
available at the meetings (all materials distributed at the scoping meetings are available on the
Web site at http://web.ead.anl.gov/uranium/eis/eisscoping/).

TABLE I Newspapers in Which Rescheduled Scoping Meetings Were Advertised

Meeting Newspaper Ad Run Dates

Piketon Pike County News Sunday, Nov. 25
Wednesday, November 28 Wednesday, Nov. 28

Portsmouth Daily Times Sunday, Nov. 25
Tuesday, Nov. 27

Chillicothe Gazette Sunday, Nov. 25
Tuesday, Nov. 27

Oak Ridge The Oak Ridger Friday, Nov. 30
Tuesday, December 4 Monday, Dec. 3

Roane County News Friday, Nov. 30
Monday, Dec. 3

Knoxville News-Sentinel Sunday, Dec. 2
Monday, Dec. 3

Paducah Paducah Sun Sunday, Dec. 2
Thursday, December 6 Wednesday, Dec. 5
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Each public scoping meeting consisted of an introduction by' the' facilitator and a.
20-minute overview by the DOE DUF6 Management Program manager, which described DOE's
approach to meeting its obligations under NEPA. The' presentation was followed by (I) a
question and answer session in which the DOE manager responded to questions from the
attendees and (2) a comment period where attendees were invited to formally make comments on
the record. A court reporter recorded an official transcript of each meeting in its entirety.
Transcripts, as well as the presentation slides,'can be viewed on the web site at the address given
above.

A -total of approximately 100 individuals attended the three scoping meetings, and
20 individuals provided oral comments: Persons attending included, representatives of federal
officials, state regulators, local officials, site oversight committee members, representatives'of
interested companies, local media, and private individuals. In addition, about 20 individuals and
organizations commented through the other means available (i.e., fax, telephone, mail, e-mail,
and the web site). Some of the comments received through these means were duplicates of some
of the comments made at the scoping meetings. During the scoping period (September 18'
January 11), the Depleted.UF 6 Management Information Netwvork web site received significant
use. A total of 64,366 pages viewed (an average"of 554 per day) during 9,983 user sessions'
(an average of 85 per day) by 4,784 unique visitors.
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2 SUMMARY OF SCOPING CONINIENTS

Approximately 140 comments were received from about 30 individuals and organizations
during the scoping period. The comments were evaluated and grouped into several general
categories for this summary. The following sections summarize the substance of the comments..
received. The wvording is intended to capture the substance of the comments, rather than
reproduce the exact wording of individual comments. The order in which the issues are presented
is not intended to reflect their relative importance. Because of the wide range of interests and
opinions about the proposed DUF6 conversion project, many of the'comments in each category
illustrate the varied, and perhaps contradicto'y, issiis, concerns, and-desired future conditions
expressed by individuals, organizations, and public agencies.'

2.1 POLICY COMMENTS AND ISSUES

2.1.1 Support for Project

Several commentors expressed general support for DOE's-DUF6 conversion project."
Several noted that the project was the culrifination'of a loing process involving' DOE and state
regulatory agencies, and many stated that the project should be done as' quickly as possible:
Several commentors noted that the removal 'of cylinders from'ETTP is vital for site
reindustrialization efforts.

2.1.2 Importance of Safety

Many commentors stressed that the project should be conducted in a safe. and
environmentally sound manner. One commentor expressed the opinion that too many past'DOE
decisions regarding the cylinders have been driven by cost and budget considerations, such as the
use of thin-walled cylinders and stacking the cylinders 'two high, and that these decisions ha've
caused enormous problems.'

2.1.3 Impacts of Past Site Operations

Several commentors expressed concern and fear as residents living near the' existing
diffusion plant sites, citing health problems from past site operations. One individual stated that
he feels hostage to the Paducah plant and that residents near the plant do not feel safe aid secure.
The commeitor believed that an alternative should be provided so they do not have to live'close
to the plant. Another commentor stated that it should be recognized that health problems and
contamination are present around the Paducah site.
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2.1.4 Need for an EIS

One commentor stressed that the conversion project requires a detailed, site-specific
study typical of an EIS, and not an environmental assessment.

2.1.5 NEPA Process

One commentor stated the belief that the NEPA: process was being prejudiced by the
contracting chronology, specifically siating that the contract award should be made only after the
EIS is completed. Another commentor felt that DOE had already made decisions, and that input
from the public should have been requested earlier in the process.

2.1.6 Use

One organization expressed its opposition to the use of depleted uranium in weaponry.
Several commentors recommended banning the use of depleted uranium in commercial facilities,
consumer products, and building and industrial production. In addition, they stated that all
mining and processing of uranium should be stopped. The Kentucky Radiation Health and Toxic
Agents Branch stated that release of any material from a conversion facility to the public domain
must be evaluated by them and the public sector. One commentor noted that depleted uranium is
a very important national energy resource and can be used in breeder reactors to provide 200 to-
300 years of electrical energy, stressing that the United States needs to think of its energy policy
not in the short term, but in terms of hundreds of years. The State of Tennessee Department of
Environment and Conservation noted that consideration should be given to the possibility that
conversion products should not be free-released because of radiological contamination.

2.1.7 USEC

One individual requested that DOE address the contracts entered into with USEC,
whereby DOE continues to take possession of USEC-owned cylinders. The commentor claimed
that DOE is using taxpayer dollars to subsidize USEC and that the money paid to DOE by USEC
is pathetically low.

2.1.8 Portsmouth Cleanup

One commentor stated that DOE should clean up the Portsmouth site, put the plant in
cold storage, restore the quality of air and water, end pollution at the source, and perform D&D
of the site before building another facility.
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2.1.9 Interaction with State Agencies

.The Kentucky. Radiation Health' and Toxic Agents Branch stated thati DOE has not
interacted with the responsible 'radiation' agency in Kentucky' to provide sufficient information
for assessment of, the impacts of construction 'of a' conversion facility on prublic health In
addition, they requested that DOE provide the Radiation Health and Toxic Agents Branch access.
to the.facility to ensure protectioniof worker and public health. They also stated that handling
and disposing of radioactive material and scrap metalimust be properly addressed by DOE and
evaluated by the Radiation Health and Toxic Agents Branch.

2.1.10 Self-Regulation

The Kentucky Radiation Health and Toxic Agents Branch 'stated that it is opposed, to
self-regulation of the facility by the DOE.

2.1.11 DUF 6 as Hazardous Waste

Representatives of the Kentucky Division of Waste Management stated that they believe
DUF6 is a hazardous waste because of its corrosivity and reactivity.

2.2 ALTERNATIVES

2.2.1 Support for DOE's Preferred Alternative

Several individuals and'organizations expressed supp'ort'for DOE's'pr ferred alternative
of building two conversi6n .plants, one at Portsmouth and one 'at Paducah:' Supportive
organizations,,included the. Ohio Environmrental: Protection Agency (OEPA),. the Kentiucky
Division of Waste Management,: McCracken County' adninistrators, Paducah area business,
associations, -,1abor, representatives,' and local' Oak Ridge' stakeholder groups. 'The ., OEPA
expressed support for the shipment of cylinders from ETTP to the Portsmouth'site, but only after..
construction of the conversion facility. . ;

2.2.2 Opposition to Proposed Alternatives

One commentor opposed the consideration of a one conversion plant alternative in the
EIS. The commentor:.stated that such an option is not consistent' withb the' intent' of Public
Law 105-204 and is not a reasonable alternative because no funds have been provided for this,
option. Another commentor stated that it is -a mistake tO'consider the 'use of existing U.S.
conversion facilities because of transportation issues and potential local opposition.
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2.2.3 Recommended Conversion Technologies

Commentors recommended two conversion technology options: (1) building a conversion
plant in parallel with a new centrifuge enrichment plant, which would allow the depleted
uranium to be used for reenrichment prior to conversion, and (2) not building a conversion plant
but directly disposing of, the DUF6 . in a vitreous melt within a disposal, area
(this recommendation was accompanied by a technical proposal). One commentor recommended
a specific laser technology to monitor for and alarm against dangerous levels of hydrogen
fluoride (HF).

2.2.4 Preferred Chemical Form of Uranium for Disposal

Several commentors expressed the opinion that U308 is the. preferable and prudent
chemical form of uranium for disposal based on stability and solubility.-They noted that U3 08 is
the most stable form of uranium and is found in nature. Also, foreign countries store this form of
depleted uranium. Several commentors stated that disposal of DUF4 will pose disposal problems
and consideration of UF4 is a mistake, identifying generation of HF, expansion of disposal
containers, and U.S. Nuclear Regulatory Commission concerns as some potential problems. One
commentor expressed opposition to converting to depleted uranium metal and provided'qualified
support for converting to U0 2.

2.2.5 Use of Hydrogen Fluoride

Several commentors stated that there is no credible market for aqueous HIF and that
anhydrous I-IF is clearly a better choice in terms of marketable fluoride products: It was stated
that aqueous HIF is a low value product that wvould be sold into a saturated market. These
commentors strongly recommended the production of anhydrous [IF and its'subsequent use
within the nuclear fuel cycle to avoid problems with the stigma from potential uranium
contamination. One commentor noted that anhydrous HF production technology was previously
demonstrated at a DOE pilot facility in 1998. One commentor stated that the specifications for
allowable uranium in the HF produced must be made clear because HF will always contain some
uranium. The commentor noted that the final use of the HF will; affect the allo wable uranium
content and will need to be considered (the commentor stressed the possible accumulation of
uranium if HF evaporation processes are used).

2.2.6 Disposition Options

One commentor stated that DUF6 should be disposed of immediately as high-level waste
due to the variety of unknown contaminants and decay products, and further, it should be
disposed of in deep, dry areas. The commentor also noted that DOE should address disposal of
all forms of converted depleted uranium. Another commentor stated a preference for a disposal
process that binds the radionuclides, rendering them benign and immobile before final
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disposition. One commentor stated that the depleted uranium should be assigned to safe storage
facilities with constant monitoring.

2.3 CYLINDER INVENTORY COMMENTS AND ISSUES

2.3.1 ETTP Cylinder Inventory

A number of commentors stated that DOE needs to specifically state the number of UF6
cylinders stored at the ETTP site, including test and in-line process cylinders that are not the
typical 10- and 14-ton cylinders, and rectify inconsistencies between the number of full cylinders;
reported by DOE Headquarters personnel compared with that of Oak Ridge operations
personnel. They claimed that DOE has continued to provide an inaccurate count of the cylinders
at the ETTP site. In addition, several commentors stated that all cylinders'should be renioved
from ETTP and that'it would make sense 'to!move them all.to Portsmouth because handling
would be similar. They recommended that the EIS consider removing all the ETTP cylinders.

2.3.2 Cylinder Condition, Surveillance, and Maintenance

Several commentors expressed their concern over the deteriorated condition of cylinders
and continued inadequacies of current inspection programs and procedures. They claimed that'
DOE does not assure the public the cylinders currently stored will not breach due to external
corrosion and that there is a high likelihood of future breaches. One commentor stated that a
response team is needed at each site to manage potential breaches. One commentor stated'that* -

thousands of cylinders no longer have identification tags, which are necessary to determine the
amount of DUF6 in the cylinder, and that DOE must address that issue.

2.3.3 Transuranic Contamination .

A number of commentors noted the presence of.transuranic (TRU) contaminants in the'
DUF6 cylinder inventory. It was stated that theEIS should specifically address the plutonium or
TRU present in the stockpile and that DOE should make it a priority to assess the'types and
amounts of TRU contaminants in the inventory. One commentor stated that the affected
environment section of the EIS should describe the contents of cylinders, including possible
TRU and decay product elements, specifically americium-241, cadmium-109, ceriurn-141,l
curium-42, curium-244, neptunium-239, promethium-149, technetium, thorium-234,
uranium-234, uranium-236, xenon-131m, and xenon-133m. '-
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2.3.4 Disposition of Emptied Cylinders

Several commentors requested that DOE consider the possibility that the free release of
emptied cylinders may not be an option because of residual contamination. One commentor
expressed opposition to the idea of filling the emptied cylinders with conversion products or
wastes for on-site storage or disposal.

2.4 TILRNSPORTATION ISSUES

2.4.1 Importance. of Transportation Safety

A number of commentors stressed the importance of transportation safety, noting that it
will be challenging and expensive. One commentor suggested that traveling Hazmat teams
should accompany each shipment. The Kentucky Radiation Health and Toxic Agents Branch
expressed serious concerns regarding the transport of DUF6 cylinders from Oak Ridge to
Portsmouth, stating that without the proper risk assessments, evaluation of accident scenarios,
and other DOE actions, they cannot support the movement of cylinders and are opposed to DOE
obtaining any exemption from the U.S.: Department of Transportation for the shipment of
cylinders. One individual opposed shipping ETTP cylinders to Portsmouth and Paducah and
sending conversion products to western sites, stating that the sites should deal with their own
wastes.

2.4.2 Shipment Options

One organization stated that if DUF6 is to be transported via truck, routes should be
designated and appropriate risk analysis performed, taking into consideration road conditions.
One commentor noted that rail transportation and the minimization of trans-loading can reduce
project risks and improve safety. Two commentors stressed that the Il -mile ETTP rail right-of-
way is in bad shape, and DOE should consider providing funding for and upgrading of the rail
line. One organization stated that the EIS must include a comprehensive analysis of shipments by
barge, including assessment of the condition of the barge terminal at ETTP, necessary upgrades,
and the impact of possible dredging.

2.4.3 Schedule

With respect to the removal of ETTP cylinders, several commentors stated that the
proposed time schedule should be adhered to or bettered. Commentors stated that the current
time line is too long, and consideration should be given in the EIS to the removal of ETTP
cylinders sooner than 2009.
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2.5 SCOPE OF ENVIRONMENTAL IMPACT ANALYSIS

2.5.1 Iluinan Health and Safety ' '

One commenter stated that the EIS must consider the health and safety of construction
and demolition workers if the Portsmouth GDP is demolished to build the conversion plant. The
Kentucky Radiation Health and Toxic Agents Branch requested that DOE develop monitoring
systems that ensure compliance with as lowv as reasonably achievable requirements. Another
commentor requested that the assessment consider 'all site releases, not Just separate sources.
Several commentors requested that all actions and exposure pathways that are likely to affect the
health and safety of the %workers and the general public be considered. The activities-mentioned
included storage and movement of cylinders, 'washing of emptied cylinders, and conversion
operations. ' - .: '

2.5.2 Air, Water, and Ecological Impacts '

*Several commentors stated that the EIS shbuld 'consider off-site, contamination of air,
water, and soil;,and effects from past practices, in particular, HF gas being transported off-site.
Similarly, water quality analyses should include effects on streams, the watershed, river basin,,.
aquifers, and resident wildlife (in particular, deformed fish and mammals in the vicinity of the
site). One commentor was concerned that different pollutants are bioaccumulating in the
environment around the Paducah plant and that the long-4erm impacts are not well understood.

2.5.3 Cumulative Impacts.-.''

Commentors' requested, that the cumulative impact assessment consider, the risk of
handling old containers and the buildup of contaminants in infrastructures with repeated
exposures and breaches; delayed effects of radiation' exposures; longterm 'health .monitoring;
inventory of plants and wildlife'to monitor migration of DNA defects up the food ,chain; additive
effects of-multiple contaminants'in the"environment;'indirect and secondairy effects; and other.
activities ongoing at the sites"(including non-federal nactivities).On commentor notedthat data
already being used by the health care'and insurance industries (i.e., 'mortality and morbidity rates
in the communities and 'areas' surounding these 'sites) can more accurately predict exposures and
resulting illnesses 'and should 'be collected and made availabe for public and' independent
analysis. According to the commentor, these data can prove a link between people's illnesses and
the DOE site. One commentor specifically requested that the effects of uranium-235 be included
under the cumulative impacts.
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2.5.4 Environmental Justice

One commentor stated that the EIS should consider the cost of retraining workers and
noted that pollution-based jobs are offered in areas where workers are "depressed for work." The
commentor expressed environmental justice concerns.

2.5.5 Socioeconomics

One commentor requested that extensive socioeconomic analysis be included in the EIS,
specifically the economic impact of the facility on the region, including conducting a health.
inventory of current and past workers and civilians within a 36-mile radius of the Portsmouth
and Paducah sites to determine the costs to the community when workers become too ill to work.
or are laid off; the number of jobs from construction and operation of the conversion facility
compared with the number of jobs that can be provided with the reclamation and restoration of
the environment and final cleanup during shutdown, D&D, and cold storage; an analysis of the
cost to handle, transport, and dispose of depleted uranium that is contaminated; the cost to build,-
maintain, and operate the conversion facility; and the long-term economic impacts on the
community, for example, the loss of other industries because of decreases in land values,
contaminated air and water, etc. One commentor requested that the social and psychological
effects onthe community and the effects on property values in' the vicinity of the Paducah site be
considered.

2.5.6 Accident Analysis'

One commentor stated that the EIS must adequately address the risk from earthquakes at,
the Paducah site and from large plane crashes into the cylinder yards at all sites, noting that such
risks had been inadequately addressed in previous evaluations, including the programmatic
environmental impact statement (PEIS). The commentor expressed concern over HF released in
an accident and the difficulty site personnel would have in responding to such an accident, noting,
the proximity of the Barkley Airport to the Paducah site and the.crash of a B-1 bomber near the
Paducah site during the PEIS public hearings. The commentor requested that serious analysis be
conducted to develbp approaches to mitigate such events, such as considering building additional,
yards and stacking cylinders one high to allow better access in the event of an accident. The State
of Tennessee Department of Environment and Conservation also requested that the chance of a
catastrophic event, such as a plane crash' into a cylinder yard, be explored and the possibility of a
deliberate act be considered.

2.5.7 Disposal Analysis

One commentor stated that the methods of disposal of this material should be considered
for their long- and short-term risks. Another stated that the EIS must address what to do with any
metal conversion product if the DUF6 were converted to metal.
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2.5.8 Use Analysis

One commentor stated that if any future production takes place at the Paducah site using
the DUF6 conversion products, it should be included in the EIS; specifically, the EIS should
consider any products produced, the actual production techniques, and associated waste
production. One commentor requested that DOE evaluate the impacts associated with the use of
conversion products. Another commentor stated that making products from converted materials
should be considered outside the scope of the EIS and also be considered in other documents
when actual conversion products are known.

2.5.9 Life-Cycle Impacts

A number of commentors recommended that the EIS consider the full life cycle of the
material, including conversion, packaging, transportation, disposal, and D&D of the facilities.
Several commentors stated that the EIS must consider what to do with the empty cylinders. One
commentor stated that the maintenance and D&D evaluation should consider the possibility that
it may not be possible to ship the conversion products off site immediately.

2.5.10 WVaste Management

One commentor requested that the EIS address the disposition of wastes generated from
the conversion process. Another commentor stated that the Paducah GDP waste treatment plant
may not be adequate to meet the needs of the conversion facility and other facilities at the site.

2.5.11 Cultural Resources

One commentor requested that DOE evaluate the corrosive effects of fluorine compounds
released to the environment from the conversion plant at Paducah GDP on buildings and art
work in Paducah and other towns in western Kentucky and southern Illinois.
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AGENCY: Department of
Energy.

ACTION: Notice of Intent.

SUMMARY: The U.S.
Department of Energy (DOE)
announces its intention to
prepare an Environmental
Impact Statement (EIS) for a
proposal to construct, operate,
maintain, and decontaminate
and decommission two depleted
uranium hexafluoride (DUF6)
conversion facilities, at
Portsmouth, Ohio, and Paducah,
Kentucky. DOE would use the
proposed facilities to convert its
inventory of DUF6 to a more
stable chemical form suitable for
storage, beneficial use, or
disposal. Approximately
700,000 metric tons of DUF6 in
about 57,700 cylinders are
stored at Portsmouth and
Paducah, and at an Oak Ridge,
Tennessee site. The EIS will
address potential environmental
impacts of the construction,
operation, maintenance, and
decontamination and
decommissioning of the
conversion facilities. DOE will
hold public scoping meetings
near the three involved sites.

DATES: DOE invites public
comments on the proposed
scope of the DUF6 conversion
facilities EIS. To ensure
consideration, comments must
be postmarked by November 26,
2001. Late comments will be
considered to the extent
practicable. Three public
scoping meetings will be held
near Portsmouth, Ohio;
Paducah, Kentucky; and Oak
Ridge, Tennessee. The scoping
meetings will provide the public
with an opportunity to present
comments on the scope of the
EIS, and to ask questions and
discuss concerns with DOE
officials regarding the EIS. The
location, date, and time for these
public scoping meetings are as
follows:

Portsmouth, Ohio: Thursday,
November I, 2001, from
6-9 p.m. at the Vern Riffe Pike
County Vocational School,
175 Beaver Creek Road - off
State Route 32, Piketon, Ohio
45661.

Paducah, Kentucky: Tuesday,
November 6, 2001, from
6-9 p.m. at the Information Age
Park Resource Center, 2000
McCracken Blvd., Paducah,
Kentucky 42001.

Oak Ridge, Tennessee:
Thursday, November 8, 2001,
from 6-9 p.m. at the Pollard
Auditorium, Oak Ridge Institute
for Science and Education,
210 Badger Avenue, Oak Ridge,
Tennessee 37831.

ADDRESSES:, Please direct ,
comments or suggestions on the.
scope of the EIS and questions
concerning the proposed project
to: Kevin Shaw, U.S.
Department of Energy, Office of
Environmental Management,
Office of Site Closure - Oak
Ridge Office (EM-32), 19901
Germantown Road,
Germantown, Maryland 20874,
fax (301) 903-3479, e-mail
DUF6.Commentseem.doe.gov
(please use 'NOI Comments' for
the subject).

FOR FURTHER INFORNMA-
TION CONTACT: For
information regarding the
proposed project, contact Kevin
Shaw, as above. For general
information on the DOE NEPA
process, please contact Carol M.
Borgstrom, Director, Office of
NEPA Policy and Compliance
(EII-42), U.S. Department of
Energy, 1000 Independence
Avenue, SW, Washington, DC
20585-0119, telephone (202)
586-4600 or leave a message at
(800) 472-2756.

June 2002

SUPPLEMENTARY
INFORIMIATION:
Background
Depleted UF6 results from the
process of making uranium
suitable for use as fuel in
nuclear reactors or for military
applications. The use of uranium
in these applications requires
increasing the proportion of the
uranium-235 isotope found in
natural uranium, which is
approximately 0.7 percent (by
weight), through an isotopic
separation process. A U-235
"enrichment" process called
gaseous diffusion has
historically been used in the
United States. The gaseous
diffusion process uses uranium
in the form of UF6 , primarily
because UF6 can conveniently
be used in the gas form for
processing, in the liquid form
for filling or emptying
containers, and in the solid form
for storage. Solid UF6 is a white,
dense, crystalline material that
resembles rock salt.

Over the last five decades, large
quantities of uranium were
enriched using gaseous
diffusion. "Depleted" UF6
(DUF6 ) is a product of the
process and was stored at the
three uranium enrichment sites
located at Paducah, Kentucky;
Portsmouth, Ohio; and the East
Tennessee Technology Park
(ETTP - formerly known as the
K-25 Site) in Oak Ridge,
Tennessee. Depleted uranium is
uranium that, through the
enrichment process, has been
stripped of a portion of the
uranium-235 that it once
contained so that it has a lower
uranium-235 proportion than the
0.7 weight-percent found in
nature. The uranium in most of
DOE's DUF6 has between 0.2 to
0.4 weight-percent uranium-235.

DOE has management
responsibility for approximately
700,000 metric tons (NIT) of
DUF6 contained in about
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57,700 steel cylinders at the
Portsmouth, Paducah, and ETTP
sites, where it has stored such
material since the 1950s. The
characteristics of UF6 pose
potential health and
environmental risks. DUF6 in
cylinders emits low levels of '
gamma and neutron radiation.
Also, when released to the
atmosphere, DUF6 reacts with
water vapor in the air to form
hydrogen fluoride (HF) and
uranyl fluoride (UO2 F2), both
chemically toxic substances. In
light of such characteristics,'
DOE stores DUF6 in a manner ;
designed to minimize the risk' to
workers, the public, and the'
environment.

In October 1992, the Ohio'
Environmental Protection
Agency (OEPA) issued a Notice
of Violatioh (NOV) alleging. that
DUF6 stored at the Porsmouth
facility is subject to regulation
under State hazardous waste
laws applicable to the
Portsmouth Gaseous Diffusio'n
Plant. The'NOV stated that
OEPA had determined DUF6 to
be a solid waste and thai DOE
had violated Ohio laws and
regulations by not ealuating '
whether such waste was
hazardous. DOE disagreed with
this assessment, and in
February 1998, DOE anid OEPA
reached an agreemente. This
agreement sets aside the issue of
whether the DUFj.is subject to
Resource Conservation and
Recovery Act re'gulationr and
institutes a negotiated
management plan governing the
storage of the P`ntsoniuth DUF6.
The agreement also requires
DOE to continue its efforts to
evaluate potential use or reuse of
the material. The agreement
expires in 2008.
In 1994, DOE began work on
the Programmatic
Environmental Impact,
Statement for Alternative ' ,

Strategies for the Long-Term '
Management and Use of

Depleted Uranium flexafluoride
(DUF6 PEIS). The DUF6 PEIS
was completed in 1999 and
identified conversion of DUF6 to
another chemical form for use or
long-term storage as part of a
preferred management .I
alternative. In the corresponding
Record of Decision for the.
Long-Term Management and
Use of Depleted Uranium
Hexafluoride (ROD) (64 FR
43358, August 10, 1999), DOE
decided to promptly convert the
DUF 6 inventory to depleted
uranium oxide, depleted. ,
uranium metal, or a combination
of both. The ROD further..
explained that depleted uranium
oxide will be used as much as
possible, and .the remaining
depleted uranium oxide will be
stored for potential future uses
or disposal, as necessary. In
addition, according to the ROD,
conversion'to depleted uranium
metal will occur only if uses are
available-

During the time that DOE was
analyzing its tong-term strategy.,
for managing the DUF6
inventory, several other events
occurred related to DUF6
management. In 1995, the
Department began an aggressive
program to better manage the
DUF6 cylinders, known as the
DUF6 Cylinder Project,
Management Plan. In part, this
program responded to the-
Defense Nuclear Facilities. ,
Safety Board (DNFSB)
Recommendation 9-I., Safety
of Cylinders Containing
Depleted Uranium. This
program included more rigorous
and frequent inspections, a
multi-year program for painting
and refurbishing of cylinders, ..
and construction of concrete-pad
cylinder yards. Implementation
of the DUF6 Cylinder Project
Management Plan has been
successful, and, as a result, on
December 16,1999, the DNFSB
closed out Recommendation
95-1. ,:

In February 1999, DOE and the
Tennessee Deparhment of
Environment and Conservation
entered into a consent order
which included a requirement
for the performance of two
environmentally beneficial
projects: the implementation'of
a negotiated management plan
governing the storage of the
small inventory (relative to other
sites) of all UF6 (depleted, low
enriched, and natural) cylinders
stored at the ETTP site, and the
removal of the DUF6 from the
ET1P site or the conversion of
the material by December 31,
2009.

In July 1998, the President
signed Public Law (P.L.) 105-
204. This law directed the
Secretary of Energy to prepare
"a plan to ensurethat all''
amounts accrued on the books"
of the United States Enrichment
Corporation (USEC) for the
disposition of DUF6 would be
used to commence construction . -. '
of, not later than January 31 '
2004, and to operate, an on-site
facility at each of the gaseous
diffusion plants at Paducah and
Portsmouth, to treat and recycle
DUF6 consistent with the
National Environmental Policy-
Act (NEPA). DOE responded to
P.L. 105-204 by issuing the
Final Plan for the Conversion of
Depleted Uraniu n tlexafluoride
(referred to herein as the
"Conversion Plan") in July
1999. The Conversion Plan-
describes DOE's intent to
chemically process the DUF6 to
create products that would
present both a lower long-term
storage hazard and provide a
material that wvould be suitable
for use or disposal.

DOE initiated the Conversion
Plan with the announced
availability of a draft Request
for Proposals (RFP) on July'30,
1999, for a contractor to design.
construct, and operate DUF6
conversion facilities at the
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Paducah and Portsmouth
uranium enrichment plant sites.
Based on comments received on
the draft RFP, DOE revisited
some of the assumptions about
management of the DUF6
inventory made previously in
thePEISandROD.For
example, as documented in the
Oak Ridge National Laboratory
study, Assessment of Preferred
Depleted Uranium Disposal
Forms (ORNLITMI- 20001161,
June 2000), four potential.
conversion forms (triuranium
octoxide (U30s), uranium
dioxide (U02), uranium
tetrafluoride (UF4), and uranium
metal) were evaluated and found
to be acceptable for near-surface
disposal at low-level radioactive
waste disposal sites such as.
those at DOE's Nevada Test Site
and Envirocare of Utah, Inc.
Therefore, the RFP was
modified to allow for a wide
range of potential conversion
product forms and process
technologies. Ilowever, any of
the proposed conversion forms
must have an assured
environmentally acceptable path
for final disposition.

On October 31, 2000, DOE
issued a final RFP to procure a
contractor to design, construct,
and operate DUF6 conversion
facilities at the Paducah and
Portsmouth plant sites. Any
conversion plants that result
from this procurement would
convert the DUF6 to a more
stable chemical form that is-
suitable for either beneficial use
or disposal. The selected
contractor would design the
conversion plants using the
technology it proposes and
construct the plants. The
selected contractor also would
operate the plants for a five-year
period, which would include
maintaining depleted uranium
and product inventories,
transporting all uranium
hexafluoride storage cylinders in
Tennessee to a conversion plant

at Portsmouth, as'appropriate,
and transporting converted '
product for which there is no use
to a disposal site. The selected
contractor would also prepare
excess material for disposal at
an appropriate site.

DOE received five proposals in
response to the DUF6  '
conversion RFP, and DOE-
anticipates that a contract will be
awarded during the first quarter
of fiscal year 2002. Since the
site-specific NEPA process will
not be completed prior to
contract award, the contract
shall be contingent on
completion of the NEPA process
and will be structured such that
the NEPA process will be
completed inadvance of a
go/no-go decision. (See NEPA.
Process below.) DOE initiated
the NEPA review by issuing an
Advance Notice of Intent to
prepare an EIS for the DUF6
conversion facilities on May 7,'
2001 (66 FR 23010).

Purpose and Need for Agency
Action

DOE needs to convert its
inventory of DUF 6 to a more-
stable chemical form for'storage,
use, or disposal. This need
follows directly from the
decision presented in the August'
1999 "Record of Decision for
Long-Term Management and
Use of Depleted Uranium
llexafluoride," namiely to begin
conversion of the DUF6
inventory as soon as possible.

This EIS will assess the
potential environmental impacts
of constructing, operating,
maintaining, and
decontaminating and
decommissioning DUF6'
conversion facilities at the
Portsmouth and Paducah sites,
as well as other reasonable
altematives. The EIS vill aid
decision making on DUF6
conversion by evaluating the

environmental impacts of the
range of reasonable alternatives,
as well as providing a means for
public input into the decision
making process. DOE is
committed to ensuring that the
public has ample opportunity to
participate in this review.

Relation to the DIJIF PEIS

This EIS represents the second
level of a tiered environmental
review process being used to
evaluate and implement the
DUF6 management program.

- Tiering refers to the process of
first addressing general
(programmatic) matters in a
PEIS followed by more
narrowly focused (project level)
environmental review that
incorporates by reference the
more general discussions. The,'
DUF6 PEIS, issued in April
1999, was the first level of this
tiered approach.

The DUF6 PEIS addressed the
potential environmental impacts
of broad strategy alternatives,
including analyses of the

- impacts of. (I) continued
storage of DUF6 at DOE's
current storage sites; (2)
technologies for converting the
DUF6 to depleted U309, UOi, or
uranium metal; (3) long-term.
storage of depleted U30 and
U0 2 for subsequent use or
disposal; (4) long-term storage
of DUF6 in cylinders at a
consolidated site; (5) use of
depleted U0 2 and uranium metal
conversion products; (6)
transportation of materials; and
(7) disposal of depleted U301
and UO2 at generic disposal
sites. The results of the PEIS
analysis, as well as supporting
documentation,' will be
incorporated into this EIS to the
extent appropriate.

The ROD for the DUF6 PHIS
declared DOE's decision to
promptly convert the DUF6
inventory to a more stable
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chemical form. This tiered EIS
will address specific issues
associated with the
implementation of the DUF 6.
PEIS ROD.

Preliminary Alternatives

Consistent with NEPA
implementation requirements,;
this EIS will'assess the range of
reasonable alternatives
regarding constructing,
operating, maintaining, and
decontaminating and
decommissioning DUF6
conversion'facilities. The
following preliminary list of
alternatives is subject to
modification in response to
comments received during the.,
public scoping process....

Preferred4Alternative: Under the
prefeiried atemative, tw-o
conversion facilities would be
built: one at the Paducah ,

Gaseous Diffusion Plant site and
another at the Ports'mouth
Gaseous Diffusion PiAt site.
The cylinders currently stored at
the ETTP site near Oak Ridge, .
Tennessee, would be transported
to Portsmouth for conversion.
The conversion products (i:e.,
depleted uranium as 'ell as
fluorine components produced
during the conversion process)
would be stored, put to.,
beneficial uses, or disposed of at
an appropriate disposal facility.
This alternative is consistent ,, -.

with the'Conversion Plan, which
DOE submitted to' Ctngress in,,
July 1999, in iesjonse to Public_,
Law 105-204. Subaltematives
to be considered for the
preferred alteirnative include:

Conversion technology
processes identified in
response to the final RFP
for DUF6 conversion ;
services, plus any other ,
technologies that DOE
believes must be
considered.:

Local siting alternatives for
building and operating
conversion facilities within
the Paducah and Portsmouth
plant boundaries.

* Timing options, such as
staggering the start of the
construction and operation
of the two conversion
facilities.

One Conversion Plant
Alternative. An alternative of
building and operating only one
conversion facility at either the
Portsmouth or the Paducah site
will be considered. This plant
could differ in size or production
capacity from the two proposed
for Portsmouth and Paducah.
Technologyand local siting
subalternatives will be
considered as with the preferred
alternative.

Use of Existing UF6 Conversion
CapacityAlternarive. DOE will'
consider using already-existing ' '
UF6 conversion capacity at
commercial nuclear fuel .
fabrication facilities in lieu of
constructing one or two new
conversion plants. DOE is
evaluating the feasibility of:
using existing conversion
capacity, although no expression
of interest has been received
from such facilities., -

No Action Alternative. Under the
"no action" alternative,
cylinder management activities
(handling, inspection,.
monitoring, and maintenance) ' ' -
would continue the "status quo"'
at the three current storage sites
indefinitely, consistent with the
DUF6 Cylinder Project
Management Plan and the
consent orders,which include
actions needed to meet safety
and environmental requirements.

Where applicable under the
alternatives listed above,
transportation options, such as
truck, rail, and barge, will be

considered for shipping DUF6
cylinders to a conversion facility
and conversion products to a
storage or disposal facility.
Also, for each technology
alternative, alternatives for
conversion products, including
storage, use, and disposal at one
or more disposal sites,rwill be
considered. Further,' DOE 'would
appreciate comments-regarding
whether there are additional
siting alternatives for one or
more new conversion facilities
that should be considered.

Identification of Environ--
mental and Other Issues

DOE intends to address the'
following environmental issues
when assessing the potential
environmental impacts of the
alternatives in this EIS.
Additional issues 'may be
identified as a result of the
scoping process. DOE invites
comment from the Federal
agencies, Native American
tribes, state and local
governments, and the general
public on these and any other
issues that should be considered
in the EIS:

Potential impacts' ori health
from DUF6 conversion
activities, including
potential impacts to
workers and the public
from exposure to radiation
and chemicals during'
routine and accident
conditions for the
construction, operation,
maintenance, and decon-
tamination and decommis-
sioning of DUF6 conversion
facilities.

Potential impacts to
workers and the'public
from exposure to radiation
and chemicals during
routine and accident
conditions for the
transportation of DOF6
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cylinders from ETTP to one
of the conversion sites.

Potential impacts to
workers and the public
from exposure to radiation
and chemicals during
routine and accident
conditions for the
transportation of
conversion products that.
arc'not beneficially used to
a low-level waste disposal
facility.

Potential impacts to surface
wvater, ground water, and
soil during construction.
activities and from
emissions and water use.
during facility operations.

* Potential impacts on air,
quality from emissions and
from noise during facility
construction and
operations.

* Potential cumulative
impacts of the past, present,
and reasonably foreseeable
future actions (including
impacts resulting from
activities of the United
States Enrichment
Corporation).

* Potential impacts from
facility construction on
historically significant
properties, if present, and
on access to traditional use
areas.

* Potential impacts from land
requirenients, potential
incompatibilities, and
disturbances.

* Potential impacts on local,
regional, or national
resources from materials
and utilities required for
construction and operation.

* Potential impacts on
ecological resources,
including threatened and

endangered species,
floodplains, and wei

Potential impacts or
and DOE-wide wasi
management capabi

* Potential impacts or
employment, incom
population, housing
public services frorm
construction and
operations, and
environmental justik
issues..

tlands.
NEPA Process

Pollution preventior
minimization, and e
and water use reduc
technologies to redu
use of energy, watet
hazardous substance
to mitigate environn
impacts.

DOE received comment.
Advance Notice of Inten
the Tennessee Departme
Environment and Consei
(TDEC) and the Ohio.
Environmental Protectioi
Agency (OIJEPA). TDE
commented that the EIS
provide an adequate plat.
coordination of environn
issues between DOE, Oh
Kentucky, and Tennesseo
without additional agreei
certain specified topics v
explored in detail in the I
TDEC's comments empt
issues related to the
transportation of the ETi
cylinders to Portsmouth.
OHEPA's comment conc
in TDEC's comment that
EIS should coordinate
environmental issues bet'
DOE, Ohio, Kentucky, ai
Tennessee, especially
emergency management
associated with the
transportation of the Ell
cylinders to Portsmouth.

The EIS for the proposed project
I local will be prepared pursuant to the
te NEPA of 1969 (42 U.S.C. 4321
lities. et seq.), Council on

Environmental Quality NEPA
i local Regulations (40 CFR Parts
le 1500-1508), and DOE's NEPA
,and' Implementing Procedures (1O0,
i facility CFR Part 1021). Following the

publication of this' Notice of'
Intent, DOE will hold scoping

,e meetings, prepare and distribute'
the draft EIS for public review,
hold public hearings to solicit

i, waste public comment on the draft ' '
nergy' EIS, and publish a firial EIS. Not
tion less than 30 days after the
ice the - publication of the U.S.
; and ' Environmental Protection
:S and Agency's Notice of Availability'
riental of the final EIS, DOE may issue

a ROD documenting its decision
concerning the proposed action.

;on the
t-from In addition to the alove steps,'
nt of DOE is considering
rvation environmental facto'rs in

selecting a contractor for the
n conversion services through the:
C procurement process, including'
should preparation of an' environmental
form for critique and an environmerntal
iental synopsis pursuant to 10' CFR
iio, 1021.216. The environmental"

critique evaluates the
nents if environmental data and
iere information submitted by eachf '
ElS. offeror and is subject to the
iasized confidentiality requirements of'

the procurement process. DOE
.P also is preparing a publicly

available environmental
:urred' synopsis, based on the
the environmental critiqjue, to

document the consideration
ween given to environmental factors
nd in the contractor selection

process. The environmental
issues' synopsis will be filed with the

U.S. Environmental Protection'
.P Agency and will be incorporated

into the EIS. In accordance with
IO CFR 1021.216(i), since the
NEPA process will not be
completed prior to contract
award, the contract will be
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structured to allow the NEPA
review process to be completed
in advance of a go/no-go
decision.

Related NEPA Reviews

Final Programmatic
Environmental Impact
Statement for Alternative
Strategies for the Long-Term
Management and Use of
Depleted Uranium llexafluoride
(DOE/EIS-0269, April 1999);

Final Waste Management
Programmatic Environmental
Impact Statement for Managing
Treatment, Storage, and
Disposal of Radioactive and
Hazardous Waste (DOE/EIS-
0200- F, May 1997);

Disposition of Surplus Highly
Enriched Uranium, Final
Environmental Impact
Statement (DOE/ EIS-0240,
June 1996);

Environmental Assessment for
the Refurbishment of Uranium
Hexafluoride Cylinder Storage
Yards C-745-K, L, M, N, and P
and Construction of a New
Uranium Ilexafluoride Cylinder
Storage Yard (C- 745-T) at the
Paducah Gaseous Diffusion
Plant, Paducah, Kentucky
(DOE/EA- 118, July 1996);

Environmental Assessment for
DOE Sale of Surplus Natural
and Low Enriched Uranium
(DOE/EA-j 172, October 1996);
Environmental Assessment for
the Lease of Land and Facilities
within the East Tennessee
Technology Park, Oak Ridge,
Tennessee (DOE/EA-1 175,
1997);

Notice of Intent for
Programmatic Environmental
Impact Statement for
Disposition of Scrap Metals
(DOE/EIS-0327) (66 FR 36562,
July 12,2001).

Scoping Meetings

The purpose of this Notice is to
encourage early public
involvement in the EIS process
and to solicit public comments
on the proposed scope of the
EIS, including the issues and
alternatives it would analyze.
DOE will hold public scoping
meetings near Portsmouth,
Ohio; Paducah, Kentucky; and
Oak Ridge, Tennessee, to solicit
both oral and written comments
from interested parties. Oral and
written comments will be
considered equally in the
preparation of the EIS. See
"DATES" above for the times
and locations of these meetings.

DOE will designate a presiding
officer for the scoping meetings.
The scoping meetings will not
be conducted as evidentiary
hearings, and there will be no
questioning of the commentors.
However, DOE personnel may
ask for clarifications to ensure
that they fully understand the
comments and suggestions. The
presiding officer will establish
the order of speakers. At the
opening ofeach meeting, the
presiding officer will announce
any additional procedures
necessary for the conduct of the
meetings. Ifnecessary to ensure
that all persons wishing to make
a presentation are given the
opportunity, a time limit may be
applied for each speaker.
Comment cards will also be
available for those who would
prefer to submit written
comments.

DOE will make transcripts of
the scoping meetings and other
environmental and project-
related materials available for
public review in the following
reading rooms:
DOE Headquarters, Freedom of
Information Reading Room,
1000 Independence Avenue,
SW, Room I E-190,

June 2002

Washington, DC 20585.
Telephone: (202) 586-3142.

Oak Ridge/ DOE, Public
Reading Room, 230 Warehouse
Road, Suite 300, Oak Ridge,
Tennessee 37831. Telephone:
(865) 2414780.

Paducah/DOE, Environmental
Information Center, Berkley
Centre, 115 Memorial Drive,
Paducah, Kentucky42001,
Telephone:
(270) 554-6979.

Ponsmouth/DOE,
Environmental Information
Center, 3930 U.S. Route 23,
Perimeter Road, Piketon, OH
45661. Telephone: (740)
289-3317.

Information is also available
through the project web site at
http://web.ead.anl.gov/uranium
and on the DOE NEPA web site
at http://wwvw.tis.eh.doe.gov/
nepa.

The EIS will also contain a
section summarizing the nature
of the comments received during.
the scoping process and
describing any modification to
the scope of the EIS in response
to the scoping process
comments.

EIS Schedule

The draft EIS is scheduled to be
published by June 2002. A 45-
day comment period on the draft
EIS is planned, which will
include public hearings to
receive oral comments.
Availability of the draft EIS, the
dates of the public comment
period, and information about
the public hearings will be
announced in the Federal
Register and in the local news
media.



I-

24 June 2002

The final EIS for the DUF<,
Conversion Facilities is
scheduled for January 2003. A
ROD would be issued no sooner
than 30 days after the U. S.
Environmental Protection
Agency notice of availability of
the final EIS is published in the
Federal Register.

Signed in Washington, DC, this
I olh day of September, 2001.

Steven V. Cary
Acting Assistant Secretary.
Office of Environment, Safety
and hlealth
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22360 Federal Register/Vol. .68. No. 81/lM6nday. April 28, 2003/Notticese,..

"Browse Pending Collections".link and preparation of the draft EiSs. Comments Portsmouth orPaducah siies. The'
by clicking on link number 2270. When received after thai date will be** technologies to be considered in the EIS
you access the information collection. considered to the extent practicable. were those submitted in response to a
click on "Download Attachments" to .- : ADDRESSES: Comments and suggestions Request for Proposals (RFP) for
view. Written requests for information can be forwarded to Gary Hartman. US. conversion services that DOE had issued
should be addressed to Vivian Reese. Department of Energy-Oak Ridge in October 2000, plus any other .
Department of Education. 400 Maryland Operations Office. Oak Ridge. - technologies that DOE believed must be
Avenue. SW.. Room 4050. Regional . Tennessee 37831. telephone (865) 576- considered..
Office Building 3. Washington, DC 0273. fax: (865) 576-0746. e-mail: Then. on August 2.2002. the UlS.
20202-4651 or to the e-mail address * hormangsforo.doe.gov. Also contact Congress passed the 2002 Supplementail
vivonreese~ed.gov. Requests may also Mr. Hlartman with any questions A ppropriionsAct for Further Recovery *
be electronically mailed to the internet -regarding the DOE DUF6 conversion From and Response So Terrorist Attacks.
address OCtO_RlM0@ed.gov or faxed to project. . . .. -on the United Stotes (Public Law 107-
202-708-0346. Please specify the FOR FURTHER INFORMATION CONTACT. For. 206). In pertinent part, this law required
complete title of the information. general Information on the DOE NEPA that. within 30 days of enactment. DOEI:
collection when makinA your request. a a . ' -c

Comments regardingburden and/or process, contact Carol M. Borgstrom, award a contract for the scope of work
the collection activity requirements - Director. Office of NEPA Policy and -described in the October 2000 RFP-
should be directed to Joseph Schubart at Compliance (Eil-42). U.S. Department. including design. construction, and
(202) 708-9266 or to his e-mail address of Energy. 1000 Independence Avenue. operation of a DUF6 conversion plant at
Joe.Schubarteed.gov. Individuals who ,SW, Washington DC 20585-0119, each of the Department's aducah, - -
use a telecommunications device for the telephone (202) 586-4600 or leave a - - Kentucky and Portsmouth, Ohio sites. I:
deaf (TDD) may call the Federal message at (800) 472-2756. Accordingly, the DOE awarded a
Information Relay Service (FIRS) at i- SUPPLEMENTARY INFORMATION: On * contract to Uranium Disposition
800-877-8339. .* - September 18. 2001. the U.S. , , Services. LLC. on August 29,2002.'J -

Departmentof Energy (DOE) published In light ofPublic Law 107-206, and
IFR Doc. 03-10325 Filed 4-25-03; 8:45 aml ; a Notice of Intent (NOn) in the Federal DOE'S award of the contract to Uranium '
eaiLmoG COVE 4401-P Register 166 FR 48123). announcing its .'Disposition Services. DOE reevaluated ;

.intention to prepare in Environmental the appropriate scope of its NEPA .
- Impact Statement (EIS) for a proposed review and decided to prepare two

DEPARTMENT OF ENERGY action to construct. operate, maintain. -separate EISs. oefor the plantwo
and decontaminate and decommission the Paducah site and aNotice ofChangeIn National- 'two uranrm po oreofor oreauthhe pantstwo depleted uranium hexafluoride second for the Portsmouth site.The.

Environmental Policy Act (NEPA) (DUF6) conversion facilities at : . proposed alternatives to be considered
Comptiance Approach for the Depleted Portsmouth.Ohio. andPaducah. in each EIS would focus-primarily on..

Urnu txfurd DF)Kentucky. DOE held three scopIng wher the conversion facilities will be.,.
Conversion Facilities Project ,..meetings to provido the public with'an .stdathrepci ieanano
AGENCY: Department of Energy. opportunity to present comments on the action alternative. DOE will also
ACTION: Noticeof revised approach scope of the EIS. and to ask questions . consider Impacts arising from'shiprnent

and discuss concerns with DOE officials of ETTP cylinders for conversion to.
SUMMARY: On September 18. 200i, the regarding the EIS. The scoping meetings each site. '
U.S. Department of Energy (DOE) ' were held in Piketon Ohio on
published a Notice of Intent (NOI) In the November 28.2001: in Oak Ridge. Schedule
Federal Register. announcing its ' Tennessee on December 4, 2001, and in
intention to prepare an Environmental 'Paducah. Kentucky, on December 6 Both In Jly are schdu l
Impact Statement (EIS) for a proposed ' 2001. The alternatives Identified in the published In July 2003. A 45-day
action to construct, operate. maintain.. NOI included a two-plant alternative comment peod on the draft EiSs isu
and decontaminate and decommission (two conversion plants would be built planned, which will Include public
two depleted uranium hexafluoride one at the Paducah Gaseous Diffusion Availngs to receive comments.
(DUF6) conversion facilities at . Plant site and another at the Portsmouth Availability of the draft EiSs the dates
Portsmouth. Ohio. and Paducah. Gaseous Diffusion Plant site), a one- a b thh public comment period. and
Kentucky. DOE held three scoping , plant alternative (only one plant would information about the public heangs
meetings to provide the public with an .. e built either at the Paducah or the * will be announced In a Feralw d
opportunity to present comments on the Portsmouth site). a use ofexisting UFG Resister and In the local news media
scope of the EIS. and to ask'questioris '' conversion capacity alternative (DOE . The final ElSs are scheduled for
and discuss concerns with DOE officials: 'would consider using already-existing ,-publication in January 2004. The
regarding the EIS. The scoping meetings 'UF6 conversion capacity at commercial Records of Decision would be issued no
were held In Piketon, Ohio on , : nuclear fuel fabrication facilities In lieu . sooner than 30 days after the U.S.
November 28,'2001: in Oak Ridge. of constructing one or two new plants). 'Environmental Protection Agency
Tennessee on December 4. 2001, and In and the no action alternative. For - notices of availability of the final ElSs
Paducah. Kentucky, on December 6.. ,alternatives that involved constructing - are published In the Federal Register.
2001. The purpose of this Notice Is to ' one or two new plants. DOE planned to As directed by Pub. L. 107-206.
inform the public of the change In the .consider alternative conversion construction of the DUF6 conversion
approach for the NEPA review for the, technologies, local siting alternatives facilities is scheduled to begin not later
DUF6 conversion projects for Paducah within the Paducah and Portsmouth than July 31.2004.
and Portsmouth. and to Invite public plant boundaries. and the shipment of Thoepurpose of this Notice is to
comments on the revised approach. DUFO cylinders stored at the East inform the public of the change in the
DATES: Comments received by May 30, Tennessee Technology Park (ETTP) near' approach for the NEPA review for the
2003. will be considered In the Oak Ridge. Tennessee, to either the DUF6 conversion projects for Paducah
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Federal Register/VoL 68. No. 81J/Monday. April 28. 2003/Notices, 22369

and Portsmouth. and to invite public 8:20 p.m. Task Force and DEPARTMENT OF ENERGY
comments on the revised approach. Subcommittee Reports

DavidLailev .;. watr~eskorcFedermal Esn~ergy Regulatory"DavidK. Allen... Water Task Force Cmiso
NEPA Compliance ficer. OakRidge * Waste Operations Task Force
Operations Office. P gE~~C.. .. C ~.: [ocket Hos. ER03-'6107-000
IFR Doc. 03-10373 Filed 4-2-03; 8-45 am1 . Long Range Stratey/StewardshipI

t coos o . Community Concerns Allegheny Energy Supply Units 3, 4, &
-_. Public InvolvementlMembership 5, LLC; Notice of Issuance of Order

DEPARTMENT OF ENERGY. 8:55 p.m. Administrative Issues Apll212003.En SuIUni "'Preparation for September Chairs' Aig~n nrySpl nt .4
Eniomna angmn ie Meein & 5. LLC (Allegheny 3,'4 & 5) riled an

Envionmnta Mangemnt ite-Meeingapplication for market-based rate
Specific Advisory Board, Paducah * June Dinner Meeting autoitith an acm y rafe

AGENCYt: Department of Energy (DOE): * Review of Workplan The proposed market-based rate tariff
ACTKIN Notice of open meeting. ' Review Next Agenda ene for t sale of capacity and

SUMMARY: This notice announcesa a. * Final Comments salofancllaryservicesintoPJM
meeting of the Environmental 9:10 p.m. Adjourn ' Interconnection LLC. New York
Management Site-Specific Advisory - Independent System Operator. Inc., and
Board (EM SSAB). Paducab. The . Copies of the final agenda will be ISO New England, Inc. at market-based
Federal Advisory Committee Act (Pub. . available at the meeting. ' rates. Allegheny 3.4, & 5 also requested.
L 92-463, 86 Stat. 770) requires that'' Public Participation:The meeting is waiver of various Commission
public notice of these meetings be -open to the public. Written statements ' regulations. In particular. Allegheny 3.
announced In the Federal Register. may be filed with the Committee either -4. & 5 requested that the Commission
DATES: Thursday, May 15. 2003, 5:30 . before or after the meeting Individuals grant blanket approval under 18 CFR
p.m.-9 p.m. who wish to make oral statements part 34 of all future issuances of
ADDRESSES: 111 Memorial Drive., pertaining to agenda Items should ' securities and assumptions of liability
Barkley Centre. Paducah. Kentucky. contact David Dollini at the address 'by Allegheny 3.4. & S.
FOR FURTHER I RMATN CONTACT W. 'listed above or by telephone at (270) On April 18.l2003 pursuant to

FOf '- -441-6819. Requests must be received delegated authority, the Director.Don Seaborg. Deputy Designated five days prior to the meeting and Division otTariffs and Market - '
Paducab it Officer. Dposmet offc Bo asonable provision will be made to Devclopment--South, granted the

Paduah ite adu c,. KentuOfckyBo include the presentation in the agenda. request for blanket approval under part',1410. MS-103. P The Deputy Designated Federal Officer 34. subject to the following: - -.
4 2001, (270) 441-6806.' ' . . iemoeetocnutheetng :.Any person desiring to be heard or to'
SUPPLEMENTARY INFORMATION: ' aho ta ilfclitat'hULafashlon thatwillfiatetheorderly protest the blanket approval of

Purpose of the Board: The purpose of conduct of business. Each individual . issuances of securities or assumptions or,
the Board is to make recommendations w tomake public comment will Uability by Allegheny 3, 4. &should
to DOE and its regulators in the areas of be provided a maximum of five minutes file a motion to intervene or protest with
environmental restoration and waste to present their comments as the first, the Federal Energy Regulatory t
management activities, item of temtigaed.Commission.' 888 First Street. NE..

the meeting agna 'i 'Washington, DC 20426, in accordanceTentative Agenda Minutes:The minutes of this meeting with rule., 211 and 214 of the
5:30 p.m. Informal Discussion will be available for public review and Commission's rules of practice and
6:00 p.m. Call to Order; Introductions; copying at the Freedom of Information procedure (18 CFR 385.211 and

Approve April Minutes; Review ' Public Reading Room, 1E-190, Forrestal 385.214).
Agenda Building. 1000 Independence Avenue., Notice is hereby given that the.

6:10 p.m. DDFO's Comments SW., Washington. DC 20585 between 9 'deadline for filing motions to Intervene
. Budget Update a.m. and 4 p.m.. Monday-Friday, except or protests, as set forth above, is May 19.;
. ES & 1{ Issues - Federal holidays. Minutes will also be 2003. :
* EM Project Updates. -. available at the Department of Energy's Absent a request to be heard in
a CAD Recommendation Status Environmental Information Center and opposition by the deadline above,.
* Other . R * -Reading Room at 115 Memorial Drive, 'Allegheny 3. 4. & 5 Is authorized to .

6:30 p.m. Federal Coordinator Barkley Centre, Paducab, Kentucky ' issue securities and assume obligations
Comments . , - between 8 a.m. and 5 p.m. Monday or liabilities as a guarantor. Indorser.

6:40 p.m. Ex-olffcio Comments - through Friday or by writing to David surety, or otherwise in respect of any
6:50 p.m. Public Comments and Dollins. Department of Energy Paducah security of another person; provided

Questions I Site Office. Post Office Box 1410, MS- that such issuance or assumption is for
7:00 p.m. Review of Action Items 103. Paducah Kentucky 42001 or by some lawful object within the corporate
7:15 p.m. Break - calling him at (270) 441-6819. purposesofAllegheny3.4,t&5
7:25 p.m. Presentation ."se tWsigo C n I~' cmail ihtepbi neet and:

* Fiscal Year (FY) 2004 Budget-Judy 2 u3 a n isorasonably necessary orlappropriateo
Penry (Oak Ridge Chief Financial ' . ' For such purposes. .3 - -
Officer [CFOI) - C lood, The Commission reserves the right to

* Waste Disposition Environmental iActing DeputiAdvisory Committee require a further showing that neither
Assessment (EA) Addendum Management Offcer. public nor private interests will be

8:10 p.m. Public Comments and ' I'iF Doc. 03-10374 Filed 4-25-03; 8:45 aml adversely affected by continued
Questions atlNa coos us4-0w- approval of Allegheny 3. 4, & 5's
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ENVIRONMENTAL SYNOPSIS ' .

FOR THIE DEPLETED UF6 CONVERSION PROJECT
(Solicitation No. DE-RP05-010R22717)

l. INTRODUCTION

The U.S. Department of Energy (DOE) issued a Request for 'Proposals'(RFP) on
October 31, 2000, to procure a contractor to design, construct, and operate two depleted uranium
hexafluoride (DUF6) conversion, facilities at Portsmouth, Ohio, and Paducah, Kentucky
(Solicitation No. DE-RP05-01OR22717). The Department intends to use the proposed facilities
to convert its inventory of DUF6 to a more stable' chemical form suitable'folr beneficial use or
disposal. The contractor selected will design the conversion plants using the technology it
proposes; construct the plants; and operate the plants for a 5-year period, which will include
maintaining depleted uranium and, product, inventories, transporting all uraniumtn hexafluoride
storage cylinders from.Tennessee to the conversion plant at Portsmouth, Ohio; arid transporting'
converted product that is not needed for other uses to a disposal site. The selected contractor will
be expected to arrange for the disposal of such excess material at an appropriate site.

As a Federal agency, the DOE must comply with the National Environimental Policy Act
of 1969 (NEPA) (42 USC 4321 et seq.) by considering potential environmental issues associated
with its *actions prior to undertaking the actions. The NEPA environmental review of the'
proposed DUF6 conversion project will be prepared pursuant to Council on Environmental
Quality (CEQ) Regulations (40 CFR Parts 1500 - 1508), and the Department's NEPA
Implementing Procedures (10 CFR Part 1021), which provide directions specific to procurement
actions that DOE may undertake or fund before completing the NEPA process. Per these
regulations, DOE has prepared an environmental critique and an environmental synopsis to
support the procurement selection process.

The environmental critique for the DUF6 conversion services procurement process, which
was completed during 2001, provided an evaluation and comparison of potential environmental
impacts for each proposal received in response to the RFP and deemed to'be within the
competitive range. The critique was used by DOE to evaluate appreciable differences in the
potential environmental impacts from the proposals in the competitive range. As delineated in
10 CFR 1021.216(g), the environmental critique focused on environmental issues pertinent to a
decision among the proposals within the competitive range, and included a brief discussion of
the purpose of the procurement and each offer, a discussion of the salient characteristics of each
offer, and a brief comparative evaluation of the environmental impacts of the offers. The critique
represents one aspect of the formal process being used to award a contract for conversion
services. As such, it is a procurement-sensitive document and subject to all associated
restrictions.

This document is the Environmental Synopsis, which is a publicly available document
based on the environmental critique. The Environmental Synopsis documents the evaluation of
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potential environmental impacts associated with the proposals in'the competitive range and does
not contain procurement-sensitive information. The specific requirements for an environmental
synopsis delineated in 10 CFR 1021.216(h) are as follows:

(h) DOE shall prepare a publicly available environmental synopsis, based on the
environmental critique, to document the consideration given to environmental factors
and to record that the relevant environmental consequences of reasonable alternatives
have been evaluated in the selection process. The synopsis vill not contain business,
confidential, trade secret or other information that DOE otherwise would not disclose
pursuant to 18 US.C 1905, the confidentiality requirements of the competitive
procurement process, 5 U.S. C 552(b) and 41 US. C 423. To assure compliance With this
requirement, the synopsis will not contain data or other information that may in any wvay
reveal the identity of offerors. After a selection has been ''made, the environmental
synopsis shall be filed with EPA, shall be made publicly available, and shall be
incorporated in any NEPA document prepared under paragraph (i) of this section.

To address the above requirements, this environmental synopsis include: (1) a brief
description of background information related to the DUF6 conversion project,' (2) a general
description of.the, proposals received in response to. the RFP and deemed' to be 'within the
competitive range, (3) a summary of the assessment approach used in the'environmental critique
to evaluate the potential environmental impacts associated with the proposals, and (4) a summary
of the environmental impacts presented in the critique, focusing on potential differences among
the proposals. Because of confidentiality concerns, the proposals and environmental impacts are
discussed in general terms..
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2 BACKGROUND

Depleted UF6 results from the process of making uranium suitable for 'use as fuel in
nuclear reactors or for military applications. The use of uranium in these applications requires
increasing the proportion of the uranium-235 isotope found in natural uranium, which is
approximately 0.7% (by, weight), through an isotopic. separation process. A uianium-235
"enrichment" process called gaseous diffusion has historically been used in the United States.
The gaseous diffusion process uses uranium in the formlof UF6, primarily'becauseUF6 can
conveniently be used in the gas form for processing,'in the liquid form for filling or emptying
containers, and in the solid form for storage. Solid UF6 is a white, dense, crysialline materiil'that
resembles rock salt.

'Over the last five decades, large quantities of uranium were enriched using gaseous
diffusion. "Depleted" UF6 (DUF6) is a product of the process and was stored at the three uranium'
enrichmrentr sites located at Paducah, Kentucky;. Portsmouth, Ohio; and the Easti Tennessee
Technology Park (ETTP-formerly known as the K-25 Site) in Oak Ridge, Tennessee. Depleted
uranium is uranium that, through the enrichment process, has had a portion of the uranium-235
that it once contained removed so that it has a lower uranium-235 p'roortion than:' the
0.7 weight-percent found in nature. The uranium in most of DOE's DUF6 has between 0.2 to
0.4 weight-percent uranium-235.

At the time the RFP was issued, DOE had management responsibility for approximately
700,000 metric tons (MT) of DUF6 contained in about 57,700 steel cylinders' at the Portsmouth,'
Paducah, and E1TP sites, where it has stored such material since the 1950s. On June' 17, 2002,
an agreement was signed by DOE and USEC to transfer up 'to 23,300 MT of additional DUF6
from USEC to DOE between 2002 and 2006. The exact number of cylinders was not specified.
Transfer of ownership of all the material will take place at Paducah.

The 'characteristics of UF6 pose potential health and environmental risks. 'DUF6' in
cylinders emits low levels of gamma and neutron radiation. Also, when'released to the
atmosphere, DUF6 'reacts with water vapor, in the air-to form hydrogen fluoride (lIP) and uranyl
fluoride (UM2 F2 ), both chemically toxic substances. In light of such characteristics;'DOE stores
DUF6 in a'manner designed to minimize the risk to workers; the public, and the environment.'

DOE has several agreements with the states in' which DUF6 is'stored. In October 1992,
the Ohio Environrnental Protection Agency (OEPA) issued a'Notice of Violation (NOV) alleging
that DUF6' stored at the Portsmouth facility is subject to regulation under state hazardous waste'
laws applicable to the Portsmouth Gaseous Diffusion Plant. The NOV stated that OEPA had
determined DUF6 to be a solid waste and that DOE had violated Ohio laws 'and regulations' by
not evaluating whether such waste was hazardous. DOE disagreed with this assessment, and in
February'1998, DOE and OEPA reached an agreement. This'agreement sets aside th6 issue of
whether the DUF6 is subject to regulation as solid waste and institutes 'a negotiated management
plan goveining' the storage of the Portsmouth DUF 6: The agr6ement 'also' equires DOE to
continue its efforts to c'aluate potential use or reuse of the material. The agreement expires in
2008. Similarly, in February 1999, DOE and the Tennessee Department of Environment and
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Conservation (TDEC) entered into a consent order which included a requirement for the
performance of two environmentally beneficial projects: the implementation of a negotiated
management plan governing the storage of the small inventory (relative to other sites) of all UF6
(depleted, lowv-enriched, and natural) cylinders stored at the ETTP site, and the removal of the
DUF6 from the ETTP site or the conversion of the material by December 31, 2009.

In 1994, DOE began work on the Programtnatic Environmnental Impact Statement for
Alternative Strategies for, the Long-Term Management and Use of 'Depleted Uranium
Hexafluoride (DUF6 PEIS; DOE 1999). The DUF6 PEIS was completed in 1999 and identified
conversion of DUF6 to another chemical form for use or long-term storage as part of a preferred

-management alternative. In the corresponding Record of Decisioni for the Long-Term
Management and Use of Depleted Uranium Hexafluoride (ROD) (64 FR 43358, August 10,
1999), DOE decided to promptly convert the DUF6 inventory to depleted uranium oxide,
depleted uranium metal, or a combination of both. The ROD further explained that depleted
uranium oxide will be used as much as possible and the remaining depleted uranium oxide will
be stored for potential future uses or disposal, as necessary. In addition, according to the ROD,
conversion to depleted uranium metal will occur only if uses are available.

During the time that DOE was analyzing its long-term strategy for managing the DUF6
inventory, several other. events occurred related to DUF6 management. In 1995, the Department
began an aggressive program to better manage the DUF6 cylinders, known as the DUF6 Cylinder
Project Management Plan. In part, this program responded to the Defense Nuclear Facilities
Safety Board (DNFSB) Recommendation 95-1, Safety of Cylinders Containing Depleted
Uranium. This program included more rigorous and frequent inspections, a multiyear program
for. painting and refurbishing of cylinders, and construction of concret'e-pad cylinder yards.
Implementation of the DUF6 Cylinder Project Management Plan' has been successful, and, as a
result, on December 16, 1999, the DNFSB closed out Recommendation 95-1.

In July 1998, the President signed Public Law (P.L.) 105-204. This law directed the
Secretary of Energy to prepare "a plan to ensure that all amounts accrued on tihe books" of the
United States Enrichment Corporation (USEC) for the disposition of DUF6 would be used to
commence construction of, not later than January 31, 2004, and to operate, an on-site facility at.
each of the gaseous diffusion plants at Paducah and Portsmouth, to treat and recycle DUF6
consistent with NEPA. DOE, responded to P.L.. 105-204 by issuing the Final Plan for the
Conversion of Depleted Uranium HexaJfuoride (referred to herein as the "Conversion Plan") in
July 1999. The Conversion Plan describes DOE's intent to chemically process the DUF6 to
create products that would present both a lowver long-term storage hazard and provide a material
that would be suitable for use or disposal.

DOE initiated the Conversion Plan with the announced availability of a draft RFP on
July 30, 1999, for a contractor to design, construct, and operate DUF6 conversion facilities at the
Paducah and Portsmouth uranium enrichment plant sites. Based on comments received on the
draft RFP, DOE revisited some of the assumptions about management of the DUF6 inventory
made previously in the PEIS and ROD. For example, as documented in the Oak Ridge National
Laboratory study, Assessment of Preferred Depleted Uranium Disposal Forms (Croff et al.
2000), four potential conversion forms (triuranium octoxide [U 3081, uranium' dioxide [U021,
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uranium tetrafluoride [UF4], and uraniummetal) were'e valuated and'found to be acceptable for
near-surface disposal at low-level radioactive waste disposal sites such as those at DOE's
Nevada Test Site (NTS) and Envirocare of Utah, Inc. Therefore, the RFP was modified to allow
for a wide range of potential conversion product forms and process technologies. However, any
of the proposed conversion forms must have an assured, environmentally acceptable path for
final disposition.

On October 31, 2000, DOE issued 'the'final RFP to procure a contractor' to design,
construct, and operate DUF6 conversion facilities at the Paducah and Portsmouth plant sites,
which is the subject of this environmental synopsis. 'The'clversion plants that result from this
procurement will convert the DUF6 to a more stable chemical foim that is suitable for'either'
beneficial use or disposal. The selected contractor will design the conversion plants using the
technology it proposes and construct the plants. Th'e selected contractor also will operate 'the..
plants for a 5-year period, which 'will include' maintaining'depleted uranium 'and 'product
inventories, .transporting all uranium hexafluoride storage cylinders' at ETTP to a conversion
plant at Portsmouth, and transporting converted product for which there is no use to a disposal
site. The selected contractor will be expected to prepare excess ma-teial for disposal at an
appropriate site. -. .- i, .:

DOE received a total of five proposals'in'.response to the RFP 'in March 2001. On
August 6, 2001, DOE announced that three proposals were within the competitive range.

In August 2002, Congress passed P.L. 107-206, which stipulates in part that, within 30
days of the law's enactment, DOE must award a-contract for the' scopelof work described in'the"'
RFP, including design, construction, and operation of a DUF6 conversion plant at each of the'
Department's Paducah, Kentucky, and Portsmouth; Ohio, sites. Accordingly, on August 29,
2002, DOE announced selection of Uranium Disposition Services, LLC (UDS) as the conversion'
contractor after a full ,and open competition. ' Consistent with the RFP, UDS vill also be ''
responsible for maintaining the depleted uranium and product inventories and for transporting
depleted uranium from Oak Ridge, Tennessee, to the Portsmouth, Ohio, site. UDS was formed
by Framatome ANP Inc., Duratek Federal Services Inc., and Bums and' Roe' Enterprises Inc.,
specifically,to bid on the DUF6 conversion contract.

' ' ' - i, ' ' . ~~~' : ,! ;. 'e . . -
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3 DESCRIPTION OF PROPOSALS'

A total of five proposals were received on March 1, 2001', with three proposals identified
within the competitive range in August 2001. The three proposals within the competitive range
wvere evaluated for the environmental critique and synopsis. The proposals contain confidential
information and therefore are not available for review by the public and cannot be fully
described in this synopsis. General characteristics of the proposals are described below.

In general, each proposal considered conversion of depleted UF6 to either U308 or UF4 at
two stand-alone industrial plants dedicated to the conversion process and located at the DOE
facilities in Portsmouth, Ohio, and Paducah, Kentucky. All of the proposals would involv'e the
handling and processing of approximately 700,000 MT of DUF6 in about 57,700 cylinders stored'
at the'Paducah, Portsmouth, and ETTP sites. Each proposed facility would occupy only a'
fraction of the candidate site location at the Portsmouth or Paducah facility specified in the RFP.
Cylinders at the ETTP would be transported to the conversion facility 'at Portsmouth, in'
accordance with U.S. Depaitment of Transportation (DOT) regulations. The conversion' plants
would typically be capable of receiving depleted UF6 cylinders on trucks or railcars, temporarily
storing a small inventory of full cylinders, processing the depleted UF6 to another chemical form,
and temporarily storing the converted uranium product and any other products until shipmentioff
site.

All proposals are based on previously demonstrated technologies, although some' would
require scale-up to meet the RFP.requirements. All proposers identified'a disposal'pathway.for
the depleted uranium product in the event the material cannot be used. Two candidate disposal
facilities were identified: DOE's NTS and. Envirocare of Utah. Each proposal presented
information to demonstrate, that the.proposed conversion product'form would be suitable for
disposal at one or both of these facilities. In addition, all proposers indicated that the FIF product
would be sold for reuse and shipped off site, either as anhydrous HF (AHIF) or aqueous I1F.

All proposals in the competitive range indicated that emptied cylinders would be sold for
reuse in the uranium enrichment industry as much as possible. In addition, two'of the three
proposals in the competitive range indicated that unsold, emptied DUF6 cylinders would be
modified for use as disposal containers for the depleted uranium conversion product. The
remaining proposal indicated that the depleted uranium conversion product would be disposed of
in large bulk bags, with the cylinders being crushed and disposed of separately as low-level
waste (LLW).
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4 ASSESSMENT APPROACH USED IN TIEE ENVIRONMENTALCRITIQUE

In the RFP, the offerors were required to provide data for DOE's use in preparing
appropriate preliminary NEPA documentation per 10 CFR 1021.216. The data request appeared
as Attachment L.3 in the RFP and is repeated in Table 4.1. The NEPA data submitted in the
proposals in March 2001 and subsequently revised in October 2001 formed the basis 'of the
evaluation ofimpacts in the critique'and this 'synopsis.'

For the critique, potential environmental consequences were evaluated in the areas of
human health and safety (normal operations and accidents), air quality and noise, water-and soil,
socioeconomics, wetlands and ecology, waste management, resource requirements, land use, and
cultural resources. These assessment areas are shown in Figure4.1.'In addition, a total of
49 federal, state (Kentucky and Ohio), and local permit, license, or approval requirements
(referred to collectively as "consents") were identified and listed in the critique as potentially
applicable to activities that are-covered by the RFP to design, construct, and operate two depleted
UF6 conversion facilities, and to manage storage and transport of depleted UF6 cylinders.

As described in the critique, potential environmental impacts from conversion facilities
could occur (1) during "construction of a conversion facility; (2) during operations of the facility
under both normal conditions and. during postulated accidents; (3) during transportation of
cylinders, depleted uranium, and HF products; (4) during decontamination and decommissioning
(D&D) of the facilities; and (5) during disposal of the conversion products. The potential impacts
associated with facility construction would result'from typical land-clearing and construction
activities. Potential impacts during operations and D&D would occuir'primarily to workers
during handling operations and to the public as a result of routine releases of small amounts of
contaminants through exhaust stacks and treated liquid effluent discharges. Potential impacts to
workers and the public from processing or storage iialo might occur as a result of accidents that
release hazardous materials, 'during both facility operations and transportation. Potential impacts
from disposal could occur primarily from the intrusion of water into the disposal facility and
movement of contaminants into the groundwater.

The potential environmental impacts presented in'the critique were based primarily on'the'
environmental data and information provided by,'the6offerors'an'd the detailed evaluations
conducted for and presented in the DUF6 PEIS'arid PEIS supporting documentation. The PEIS
analyses included an evaluation of the impacts associated with several conversion technologies,
including conversion to 'uranium oxide and uranium metal (conversion to UF4 was an
intermediate step in the conversion to metal process conisidered in the PEIS).

In the PEIS, potential impacts were evaluated for a single plant sized to process an
inventory of about 740,000 MT over a 26-year period using the Portsmouth, Paducah, and ETTP
sites as representative locations (the inventory of DUF6 considered in the PEIS vas an upper
bound estimate meant to address uncertainties related to the transfer of cylinders from USEC to
DOE that was occurring at the time the PEIS was prepared). The inventory specified in the RFP.
was about 700,000 MT, with'the DOE invenitory increasing to about 723,000 MT in'June 2002.

, ~ ~ .. .. I . .
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TABLE 4.1 NEPA Information Requested in the RFP (RFP Attachment L.3) -

Category Requirements

Facility Descriptions, Provide physical and functional descriptions of all proposed facilities and,
structures, including their dimensions, materials of construction, and
intended use. State if the'facilities will be constructed new or will be
modifications of existing facilities.

Process Descriptions and Describe the proposed chemical and physical processes from receipt of
Material Flows the depleted UF6 cylinders through the preparation for final shipment off

site or for long-term disposition on site of all the products, by-products,
and wastes generated. Provide materials flow diagrams that identify all
processes and unit operations; all the products, by-products, and wastes;
and potential emissions/effluents to the environment. Provide the
physical/chemical state of the materials and the input/output rates per
metric ton of depleted UF6 processed. Provide the concentrations of
hazardous substances, including radionuclides in each output stream.

' Specify the quantity of DUF6 to be processed 'on an annual basis.

Anticipated Waste For each type of hazardous, mixed, radioactive, and nonhazardous waste
Generation to be shipped off site or disposed of on site,' provide the following:

annual generation rate by volume and mass following any on-site
treatment, physical and chemical characteristics, estimated concentrations'
of hazardous constituents, polychlorinated biphenyls (PCBs), asbestos, or
radionuclides, as applicable, and a description of final packaging, if any.

Anticipated Air Estimated emissions of criteria air pollutants from construction activities
Emissions during peak construction year. Estimated annual emissions of criteriaair

pollutants and hazardous air pollutants, including radionuclides during
operations.

Anticipated Liquid Annual amounts of liquid effluents (including storm water runoff),
Effluents description of effluents, and expected concentrations of toxic and'

conventional pollutants and radionuclides in the effluents. Specify how.
the effluents will be discharged.

Waste Minimization and Describe the waste minimization and pollution prevention activities
Pollution Prevention planned for the proposed facilities.

Anticipated Water
Usage

'Anticipated Energy
Consumption

Anticipated Materials
Usage

Annual use expected during operations and the peak construction year.

Quantity of electricity and fuel (e.g., natural gas, diesel fuel) to be used
during the peak construction year and annually during operations.

Amounts of materials to be used for construction (e.g., concrete, steel)
and annually during operations (e.g., process chemicals). An indication of
the availability of the required materials.
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TABLE 4.1 (Cont.)

Category Requirements

Anticipated Toxic e

Hazardous Chemic
Storage

Wastes Generated
During Facility
Disposition and Di:

Floodplain and We
Information

Noise

Land Use

Employment Need.

Anticipated
Transportation Nee

Safety Analysis Da

or Total amount of each extremely hazardous substance (See 40 CFR 355,
al , Appendix A) expected to be present at any one time at the facility at

concentrations greater than one percent by weight, regardless of location,
number of containers, or method of storage, and a description of the
storage container(s) or vessel(s).

For each type of waste (mixed, hazardous, or radioactive) provide the
quantity anticipated by volume.

sposal

uland If the proposed facilities are located in a floodplain or wetland, provide
the proposed mitigation measures and any practicable alternatives to
locating in a floodplain or wetland.

Describe the expected noise levels by source during construction and
operation, proximity of the workers and ihe public to sources of noise,
and proposed mitigation measures.

Describe the location and amount of land needed for'buildings, parking
- lots, utilities, etc., during construction and operation. ' '

* Expected numbers of employees during construction and operation of the
proposed facilities broken down by job category (e.g.,'managers,
professionals, laborers.)

!ds

.ta

Annual quantities and the number of shipments to and from the site of the
materials used or produced in the prbposed facilities on site. Identify. the
expected mode of transportation (e.g., by truck, train, barge) and describe
the packaging to be used, if any. .

Using the available technology specific-information or data bised'on
similar technologies, provide descriptions and expected frequencies for
and environmental releases from potential accidents during facility
operations. If possible, provide the above data for one or more accidents
in each of the following four frequency ranges: greater than 0.01 per year,
between 0.01 a'nd 0.0001 per year, between 0.0001 and 0.000001 per
year, and less than O.000001 per year. If this information is not yet
available, provide a discussion of the 'expected safety issues based on.
current technology concepis brsimilar'technologies.

i, .-
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TABLE 4.1 (Cont.)

Category Requirements

Safety Analysis Data Describe the approach to be taken to protect worker safety and health. If
(Cont.) the project presents a potential safety hazard beyond project boundaries,

provide emergency response plans. Discuss hazards and mitigation
measures related to construction activities and facility operations.

Biological Resources To the extent information is readily available in the public domain, briefly
describe the types of plants and animals, as well as their habitat, that you
believe may be affected by the construction and operation of the
conversion facilities. Species of concern, state and federally listed
threatened and endangered species, and their critical habitats affected or
likely to be affected should be identified.

Thus, the PEIS considered an inventory slightly greater than the inventory for which DOE
currently has management responsibility.

The results were presented in the PEIS as ranges encompassing the results calculated for
all three sites. Following the publication of the PEIS, the site-specific data and analyses from the
PEIS were segregated and compiled in separate reports for each of the three current storage sites
(Hartmann 1999a,b,c). Consequently, the PEIS conversion analyses and the data presented in the
PEIS and the three data compilation reports formed a framework that closely represented the
environmental analyses required for the critique. The environmental impdcts in the critique were
estimated by comparing the environmental and engineering data provided in the proposals with
the data used to support the PEIS, and then scaling the PEIS results as appropriate. Supplemental
analyses were conducted as necessary. In instances where the proposals did not provide complete
or adequate data to evaluate environmental impacts, the specific data gaps were noted.

The environmental critique did not include a detailed evaluation of impacts from D&D
activities or from disposal. The impacts from D&D activities would be expected to be similar to
those discussed for, conversion facility construction and 'would 'not be expected to differ
significantly among the proposals.' For disposal, the critique explains that the results of the PEIS
and subsequent studies indicated that disposal of depleted' uranium either as an oxide or UF4
should be permissible at a dry location. The disposal facility could be a DOE facility (e.g., NTS)
or a site licensed by the U.S. Nuclear Regulatory Commission or an Agreement State (e.g., the
Envirocare facility): Either kind of facility would have its own environmental documentation and
a set of criteria' for acceptance of the waste. Any depleted uranium waste forms would have to
meet the applicable site-specific waste 'acceptance criteria before being allowed to be disposed
of. As a result, environmental impacts of disposal were not analyzed as part of the critique.
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5 SUMMARY OF POTENTIAL ENVIRONMENTAL IMPACTS

In the critique; for each of the three proposals in the competitive range, potential

environmental consequeices a'tf tePaducah and Portsmouth sites 'were evaluated in the areas o of

human health and safety (normal operations and accidents), air quality and noise, water and soil,

socioeconomics, wetlands and ecology, waste management, resource requirements, land use, and'

cultural resources. Impacts were evaluated for conversion facilities to be located at the Paducah

and Portsmouth sites-and for cylinder transport from the ETTP site to the Portsmouth site. In

general, potential environmental impacts could occur (I) during construction of a conversion

facility; (2) during operations of the facility under normal conditions and during postulated

accidents; and (3) during transportation of cylinders, depleted uranium, and HF products.

The potential environmental impacts presented in the critique were based on the offerors'

data and detailed 'evaluations conducted for and presented in the DUF6 PEIS and PEIS

supporting documentation. It should be' noted that the estimation of potential environmental

impacts for any proposal is subject to a great deal of uncertainty at this point. In many cases, the

data provided by the offerors for the NEPA evaluation were based on data from a facility with

similar, but not identical, design as the proposed facility and with different throughput. In

addition, the data provided by the offerors were of varying levels of detail and, in some cases,

incomplete (e.g., detailed accident data will not be available until the preparation of safety

analysis reports afler the contract award, and some proposals did not include estimates of air

releases or waste generated during construction).

The uncertainties in input parameters and varying levels of detail in the data were off-set

to a degree by several factors; First, the PEIS analysis provided 'a detailed and thorough

evaluation of fundamentally similar technologies located at the same sites at which the

conversion facilities would be constructed. The PEIS analysis provided a unique baseline of the

type and magnitude of environmenital impacts associated with the construction and operation of

conversion facilities. Consequently', by comparing the proposals to the PEIS, it was possible to

provide general estimates of potential impacts even in cases where the data provided by the

bidders were incomplete (such as accident scenarios).

Second, with regard to comparisons among the proposals, several factors tend to

minimize the potential for major differences in the anticipated environmental impacts: (1) all of

the proposals would involve the handling and processing, of the same amount of DUF6,.

approximately 700,000 MT; (2) -all of the proposals would require- the shipment of the same.

number of cylinders from ETTP to Portsmouth, which must be made in accordance with DOT

regulations, regardless of the particular method proposed; (3) all of the-proposals would generate

a relatively insoluble uranium product for disposal at a western disposal site and a fluorine

product, either aqueous or anhydrous I-IF, for reuse; (4) 'all of the proposals would be required to

meet the same regulations pertaining to human health and safety and effluent emissions; (5) all

of the proposals utilize existing processes and technologies that have been previously

demonstrated on an industrial- or pilot-scale; and (6) all of the proposed facilities would be built

in essentially the same locations on the Paducah and Portsmouth sites. These factors, coupled
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with the preliminary nature (and associated uncertainties) of the proposed designs, contribute to
the similarities in estimated impacts discussed below.

5.1 ENVIRONMENTAL IMPACTS LIKELY TO BE NEGLIGIBLE TO LOW,
OR WELL-WITIIIN REGULATORY LIMITS

The following environmental disciplines were found tormrst likely have negligible to low
impacts, or impacts well-within regulatory limits for all proposals::

Hu*tan Health and Safety - Normal Conditions. All of the proposals would
result in some risk'to. workers during normal operations, primarily from
exposure to external radiation 'emitted from depleted'uranium;miatetriais and
associated decay products. Although throughputs differ among the proposals
and also with the PEIS, all 1the. proposals would require the handling of the
same amount of uranium material over the life of the Iproject. Moreoveri, the
types of. handling activities required . would generally' be: 'similar for any
conversion facility.'Based on the'PEIS analyses, estimated population doses to
workers over the facility lifetimes' could - range fron' aboiut 800 to
1,300 person-rem, below:levels expected to cause cancer fatalities armong'the
workers. Impacts to involved and noninvolved workers' from ingestiori 'or
inhalation of uranium and/or hazardous 'chemicals during routine conditions
would not beexpected. Similarly,'doses to the off-site members of the public
would be expected to be very small; well below regulatory standards. '

Noise.. Al! the bidder's reported construction noise'levels were typical' for
construction activities (bidder's levels ranged froniabout 75 'to 100 dB(Aj)at
the source). Some intermittent indoor noise levels during operations would be
higher (up to 134 dB[A]); these higher levels could require auditory protection
devices to protect workers. In general, none of the continuous operations noise
levels reported-for the facilities would result in adverse impacts from' noise at
the site boundaries..

Water and.-Soil.; Construction and operation of a conversiodn plant 'would
disturb ;land, use water,', and: produce -liquid wastes.l6i the' PEIS, it ivas
estimated that the impacts on the surface water, groundwater, and 'soil at
Paducah and Portsmouth would be nonexistent or negligibly small from a
conversion facility - no appreciable impacts to surface water, groundwater, or
soils were identified; contaminant concentrations in water' discharges would
be below EPA guidelines and no chaigies in groundwater quality would be
expected. With the exception of water consumption during operitions for one
proposal, all the water and soil parameters given in'the proposals'are similar to
or less than those used in the PEIS. Therefore; it is expected that the poiential
impacts to water and soil from any of;the proposed facilities" at 'either site
would also be nonexistent or negligibly small. Construction activities have the
potential to result in surface water, groundwater, or soil contamination
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through spills. of construction chemicals. By following good engineering
practices, concentrations in soil and wastewater (and therefore surface water
and groundwater) could be kept well within applicable standards or
guidelines.

One exception noted was for the water consumption during operations for one
proposal, which, although within the water usage capacity at both sites, was
orders of magnitude larger than the other. proposals and the PEIS (up'to
835 million gallons per year at .Paducah, compared with a maximum of
55 million gallons per year estimated in the PEIS and a maximum among the
other proposals of 13 million gallons per year). However, the revised proposal
indicated that the majority of this water is in a closed-loop chilled, water
system and would not be required to be supplied each year.

Socioecononiics. For all of the bidders, direct employment estimates for
construction and operations were comparable to or lower than PEIS estimates.
The maximum number of direct jobs created during operations among- the
proposals was estimated to be approximately 400, compared with a' maximum
of 500 in the PEIS. Although indirect impacts (e.g., indirect jobs created,
income generated, population in-migration, changes in housing demand and
public finances) for the regions surrounding the Paducah and Portsmouth sites
cannot be. estimated with the available data, based on PEIS analyses, such
impacts appear unlikely. The PEIS concluded that the conversion options
would be likely to hav'e a small impact on socioeconomic conditions in the
regions surrounding the sites, because a major proportion of the expenditures
associated with procurement for the construction and operation of the facility
would flow outside the regions to other locations in the United -States,
reducing the concentration of local economic effects.

Land Use. Although differences exist in the land required for the proposed
facilities (ranging from about 10 to 20 acres), all proposed facilities represent
very small fractions of the land available at the Paducah and Portsmouth sites.
The proposed facilities would require only a fraction of the candidate sites
identified within the Paducah and Portsmouth site boundaries in' the RFP.
Consequently, land use impacts for all the proposals would likely be
negligible.

Resource Requirements. In general, the utility requirements for all proposals
are not expected to be significant. Based on comparison with the appropriate'
values from the DUF6 PEIS,, it would be expected that the current utility
capacities at the two sites (Paducah and Portsmouth) would be adequate to
accommodate .,the proposed service requirements. without any 'major'
modifications or constructing new service facilities, therefore significant
adverse environmental effects would not be incurred.



15 October2002

The total quantities of commonly used construction materials fare 'not expected
to'be significant and would be comparable to constructior' of a miiltistory
building or industrial plant. Small quantities of specialty materials
(e.g., Monel and Hlastelloy) were identified in one proposal,'although these'
materials are not in short supply. These specialty materials may also be
necessary for construction of the various reactors to convert depleted UF6 into
another form. The amount of operations materials is not great and, is
comparable to a small-scale petroleum refinery or similar chemical processing
plant. No specialty chemicals were identified in the proposals' that are not
currently available in the chemical industry. '

Cultural Resotirces. Archaeological and! rchitectural'surveys haveniot 'been
completed or finalized for either site as a whole or for the candidate6locati6ns.
If archaeological resources are encountered, or historical or traditional cultural
properties identified, a mitigation plan would be required. At Pbitsmouth, the
proposed'facilities may ,impact the existing lithium wvaiehouses; 'prio'r to
demolition, ' it; would need. to be determined if these'buildings; warrant
consideration for the National Register of Historic'Places, aind, if so,' a
mitigation plan, including avoidance or. data recovery, would be 'required.
6e3cause all of the proposals would essentially use the same prop6sed sites'and
the"land areas are roughly the same sizes (<20 acres), it is unlikely that-there
would be differences in potential impacts to cultural resources among the
proposals. , -'

Transportation. All of the proposals would involve the shipment ~of cylinders
fr'om ETTP to Portsmouth, depleted uranium product formr Portsmotith arid
Paducah to a western disposal site, and HF from Portsmouth and Paducali'to a'
commercial user. In addition,. operation-related wastes and "raw materials'
would atlso require shipment, although such shipments would be expected to
have negligible impacts. Differences in the transportation impacts among the
proposals cannot be determined until. detailed transportation 'plans' are
developed. However, because all proposals would require shipment of roughly
the same amounts of outgoing products and all would have 'to 'comply' With
DOT requirements, it is expected that all proposals would resiult'inroughly'the
same impacts from. transportation operations. Overall, the largest impact from'
transportation activities would be associated with the potential for injuirie and
fatalities 'from typical ,traffic accidents.-Low-probability accidents involving'
releases of DUF6 or IIF are discussed further below.

'.7 . . ...
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5.2 ENVIRONMENTAL IMPACTS POTENTIALLY REQUIRING MITIGATION
OR OF UNCERTAIN MAGNITUDE

The following environmental disciplines were found to potentially 'require mitigative
actions to stay within regulatory limits, or the data submitted in the proposal were' insufficient to
make an accurate determination of the anticipated impacts:'-

* ir Q~ality - Constuction. Except for one proposal, none of the bidders
provided complete. information on emissions of criteria pollutants during
construction. However, based on comparison of the structure sizes and types
between the proposals and the PEIS, construction air emissions would be
expected to-be lower than or similar to those estimated in the PEIS. The only
criteria pollutant of some concern during c6nstruction for eaich 6C the
proposed facilities is likely to be particulate matter (PM 1 o):'PM1, construction
emissions are related to. the site land area disturbed; all the proposed facilities
would be comparable to or smaller in size than those analyzed in the PEIS.
The PEIS estimated that the 24-hour average PM1 o level could be as high a's
90% of the standard during construction 'However, 'With - jpropriate
mitigation measures (such as spraying the excavation area with water and
covering excavated soil), PM1o levels could be kept in compliance with
standards.,

fir Quality - Operations. Reporting on criteria pollutant emissions'during
operations was incomplete for two bidders. Where emissions were reported
for the third. bidder, levels were much higher than' levels reported for
operations in the PEIS. In this case, the bidder reported that the emissions
estimates were expected to be conservative because all the pollutant sources
considered were. assumed to be operating concurrently which is unlikely.
Although the levels of criteria pollutant emissions during'operations will nee'd
to be more thoroughly addressed by whichever bidder is chosen, it is ex pected
that the emissions could be controlled to stay within standard levels.

Wetlands. It appears from examination of the siting information provided that.
the potential, exists for all, proposals§ to impact wetlands a -Paducalf and'
possibly Portsmouth. At this time it is not possible to d&termine the extent of
such impacts because the locations of vehicle entrance roads, pipelines, and.
utilities have not been clearly identified. Any wetland impacts would be
evaluated in the wetlands assessment required by 10 CFR 1022.12, and if
unavoidable, would require permitting from the U.S. Army Corps of
Engineers. The permit may require compensatory mitigation. Compensatory
mitigation is designed to reduce or mitigate the impacts to a wetland by the
construction of a new wetland area. The new wetland is designed to provide
specific wetland functions as compensation for the loss of wetland functions
at the impacted wetland. The wetlands potentially impacted do not seem to be
high-quality wetlands that would be difficult to compensate for or require
special protection based on rarity or uniqueness.
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* Waste AlaagemenLt, Overall, the wa'ste resulting from normal operations
would be expected to have a low to moderate impact on waste management.

It'should be noted that not 'all of'the proposals provided information: on
nonhazardous liquid effluents such as cooling tower blowdoWin, industrial
wastewater,.and process water expected to be generated 'during normal
operations. In.addition, a more exhaustive investigation of the waste stream
characteristics for the various proposals is 'necessary to ensu're proper waste
classification, as indicated by. comparison 'of -the waste'Volum es of the
proposals with those estimated in the DUF6 PEIS. It should also be noted that
a number of wvaste.streams identified in one proposal were not present in
another proposal with a similar, process.

The total LLW disposal volumes from disposal of depleted uranium'were
c6mpared with the total estimated disposal volume: for LLW for all DOE
waste ' management activities. .Disposal' volumes were compared 'as total
volume (m3 ) because disposal facilities would typically have no throughput.
limitations but rather would be limited by the total volume of Wast& that could
be accepted. Overall, disposal of the final uranium product'would genierate"
appreciable amounts of' waste for disposal in either DOE or commercial
facilities. Within the context of the total amount of LLW underg'6ing:dis'p6sMl
in DOE facilities, these wastes would be expected to have a low impact' on"
DOE's total waste management disposal capabilities.-

In the event that the HF could not be sold commercially for unrestri6t'ediuis6'
the concentrated HF may be converted to calcium fMuoride (CaF2) for disposal.
Based, upon the PEIS, the total volume of CaF2 may range from 190,000oto'
570,000 m . It is unknown whetherthe CaF2'produced would be disp'sediof
as nonhazardous solid waste or as LLW. If the CaF2 is classified as LLW, it
would be expected to have .a moderate 'impact 'on' DOE's total w~aste
management disposal capabilities.

5.3 ENVIRONMENTAL IMPACTS WITH POTENTIALLY 1IGH1 CONSEQUENCES,
BUTLOX 'PROBABILITY. :, .-

For all proposals, there is a potential for low probability events havin'g high
consequences, due to the hazardous nature of the materials handled. Although the chance of such
events occurring is impossible to eliminate, existingregulations and standard engineering
practices and controls will be used to . minimize :the probability': of these events.
High-consequence/low-probability events are discussed below. - :

* Human Jiealth and Safety- Facility Accidents. The designs of the' buildings'
presented in the proposals differed significantly. from those evaluated in' the
PEIS. In many, cases, the designs in.the proposals do not appear to include".
areas to accommodate hazard :categories of chemically high hazard (HH) for
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buildings containing DUF6 and HF and radiologically moderate hazard (HIC2)
for buildings containing. .depleted uranium (the hazard ''ategories are
designations used by DOE to specify the types of building designs required
based on the hazards posed by the materials to be used within the buildings).
This difference would affect the frequency at which external evenis such as
natural phenomena (tornadoes, earthquakes) can negatively affect building
containment that could result in significant releases. The difference in
building design between the proposals and the PEIS would also affect the
source terms of the various accident. scenarios. This may resuit"in'different
bounding accidents within the four frequency categories' considered in the
PEIS with resulting differences in consequences. A detailed safety' analysis
and risk assessment that would take into account the performaiicec'ategories
of the various structures in the proposals was not possible at this time and will
be conducted by the successful bidder after contract awa'rd. Nevertheless, the
PEIS results were used to provide .'a rough estimate of the' typjes of
consequences that might be associated with the conversion facilities.

Based on the. PEIS results, it would be expected that the 'radiological health
impacts from facility accidents considered in the proposals would be small.

Limited information on chemical accidents was supplied in the'proposals'. All
proposals, however, provided the amount of hazardous materials expected to
be in storage at a given time. These amounts were compared \v'ith the'storage
volumes of the same chemicals in the PEIS. The most hazardous chemical to
be stored is [IF. The range in the volume of HF stored between the proposals
was not great (from 63,400 to 114,000 gal) and all w~ere less than those in the
PEIS. The chemical-related health impacts estimated in the PEIS may
therefore be expected to bound those for all proposals.

Hydrogen is necessary. for conversion of depleted UF6 to either UF4 or U308.
The PEIS did not directly consider the potential risks associated with storage
of hydrogen in either gaseous or liquid form. It is not possible at this time to
evaluate the potential hazard of hydrogen storage for the proposals. However,

,a preliminary literature review indicates that the'potentiial'risks'asso'ciated with
hydrogen storage are likely low. Because hydrogen is needed for deplet'ed UF6
conversion, it would not be expected to be a discriminator among the
proposals.

For all of the management strategies considered in the PEIS, lowv-probability
accidents involving chemicals (primarily HF) at a conversion facility were
estimated to have the largest potential consequences to' nonirivolved workers
and members of the public. Such accidents could be caused by a large
earthquake and are expected to occur with a frequency of less than once in
I million per. year of operations. For the most severe accidents in each
frequency category, it was estimated that there could be a large number (up to
tens of thousands) of noninvolved workers and the general public suffering
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from adverse effects (e.g.,. minor irritation to' the eye, coughing). The number
of irreversible adyerse health effects (e.g., lung damage) could also be large
(a few hundred). .However, the risk (defined as consequence multiplied by
probability) for these accidents would :be zero fatalities and zero irreversible
adverse health effects expected for noninvolved workers and the members of
the public combined.

Impacts to involved workers under accident conditions would likely be
dominated by physical forces'from the accident itself, so that quantitative
dose/effect estimates would not be meaningful. For this reason, the impacts to
involved workers during accidents were not quantified in the PEIS or critique.
However, it is recognized that injuries and fatalities among involved workers
would be possible for all proposals if an accident did occur.

It should be noted that there may be differences in the accident impacts
between releases ,of AHF and aqueous HF, and that these'differencies were not'
fully evaluated in the critique. :.One -proposal stated that AHF would be'
produced, whereas two would produce aqueous HF. Anhydrous HF has a'
much higher volatility than aqueous HF, and therefore would result in a larger
amount of material. being dispersed to the environment if equal amounts were
spilled. At this time, it is not clear if production of aqueous HF would result in'
a significant reduction in accident risk.

* uman . health, and Safety -g Transportation: Accidents. Sirhilar to the''
assessment of facility accidents discussed above, in general, theie-wasi~not'-
sufficiently detailed information provided in the proposals to perform a
comprehensive transportation impact assessment. The results of the PEIS and
supporting studies ;were used to estimate potential impacts of transportation,'
as discussed below. .

For shipment of UF6 cylinders, among all the accidents analyzed in the PEIS,
a severe rail accident involving four DUF6 cylinders'was estimated to have the
highest, potential consequences (note, that the consequences for a 'truck
accident, which would likely carry only. I or 2 cylinders; would be less than'
thebounding rail accident discussed here). The consequences of such an
accident were estimated on the basis of the assumption that the accident
occurred in an urban area (with a population density of.l,600 people/km 2)
under stable weather conditions (such as at nighttime). The total probability of
an urban: rail accident involving a, release. (not :taking into account -the
frequency of weather conditions) was estimated to be very.low (on the order
of about 1 chance in,100,000). In the unlikely event that such an accident
were to occur, it was estimated that approximately four persons might
experience irreversible adverse effects (such as lung damage or kidney
damage) from chemical exposure to HF and uranyl fluoride generated from;
released UF 6, with zero fatalities expected.1'Over the long term, radiation
effects would also be possible from exposure to the uranium released. It was
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estimated that approximately 60 latent cancer fatalities could occur in the
urban population from such an accident in addition to the approximately
700,000 that would occur from all other causes (approximately 3 million
persons were assumed to be exposed to low levels of uranium from the
accident as the uranium dispersed in the air). The radiological risk
(consequence multiplied by probability) for this accident would be essentially
zero.

If a large HF release, from a railcar occurred in an urban area under'stable
weather, conditions, persons within a 7 mi2 (18 kM2) area downwind of the
accident site. could potentially experience irreversible'adverse effects from
chemical exposure to HF, with up to 300 fatalities possible. However, the
probability of such an accident occurring 'would be expected to be quite low.
Anhydrous HF is routinely shipped commercially in the United States for
industrial applications. To provide perspective, since 1971, thle peijod covered
by DOT records, there have been no fatailor serious injuries to the public or to
transportation or emergency response personnel as a result of AHF releases
during transportation.

As noted above, shipment of aqueous [IF may have different 'risks than
shipment of AHF.

5.4 DIFFERENCES IN POTENTIAL ENVIRONMENTAL IMPACTS AMONG
TIHE PROPOSALS .

Based upon the assessment. of potential environmental impacts piresented in the critique,
no proposal was found to be clearly- environmentally preferable. Although differences in a
number of impact areas were identified, none of the differences were considered to result in one
proposal being preferable over the others. Nevertheless, the following differences are of note:

* The annual raw water usage during operations for one proposal, which is
reported to be approximately 835 million gallons per year, is more than an
order of magnitude greater than any othei proposal. The bulk of'the usage
comes from the chilled water use. However, the revised proposal indicates
that the majority of this water flows in a closed-loop chilled water system and,
thus would not be required to be supplied each year.

* Relative. to potential storage and transportation accidents, production of
aqueous [IF, identified in two proposals, may result in a redtiotion in accident
risk compared with AHF, identified in one proposal, although it is not clear if
this difference is significant.

* For one proposal, emissions during construction and operations were reported
to be much higher than the estimates provided in the PEIS. The primary
source of the estimated high levels of criteria' pollutant emissions was heavy
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equipment operation (e.g., from cylinder- haulers, semi-tractor trailers,
forklifts, cranes, and locomotive engineers). The PEIS and the other bidder's
did not give estimates for this source. The bidder's documentation states that

-the estimates given are conservatively 'high because all emissions were
assumed to. occur ,concurrently, Although 'thes levels 'of criteria' polluitant
emissions during operations will need to be more thoroughly addressed by
*whichever bidder . is: chosen; it-is expected that the emissions could be
controlled to stay within standard levels.- '

There appear to be no significant differences in overall environmental impacts
associated with conversion to UF4 versus U308. In addition, several studies
indicate that disposal.of depleted uranium either as an oxider UF40should be
permissible at a dry location.

5.5 DIFFERENCES IN REQUIRED PERMITS, LICENSES, AND APPROVALS

No proposal stood. out as -providing -a plan that clearly minimizes environmental
permitting requirements. Most of the proposals deferred discussion of pe'rmitting requirements to
the Regulatory and Permitting Management Plan, which the successful bidder must submit to
DOE within 90 days after contract award.
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APPENDIX E:

IMPACTS ASSOCIATED WITH hIF AND CaF2
CONVERSION PRODUCT SALE AND USE

E.l INTRODUCTION

During the conversion of the'depleted uranium hexafluoride (DUF6 ) inventory to'
depleted uranium oxide, products having some potential for sale to commercial users would be
produced. These products would include aqueous hydrogen :fluoride (HF) and calcium fluoride
(CaF2 , commonly referred to as fluorspar).'These products are routinely' used as- comrfi6ercial
materials, and an investigation into their potential reuse 'was done; results are includedas part of
this environmental impact statement (EIS). Areas examined as part of this investigation were the
characteristics of these materials as produced within the conversion process, the current markets
for these products, and the potential socioeconomic impacts withinr the' United States if these
products should be provided to the commercial sector. Because some low-level radioactivity
would be associated with these materials, a description of the U.S. Department of Energy (DOE)
process for authorizing the release of contaminated materials for unrestricted use (referred to as
"free release") and an estimate of the potential human health effects of such free release were
also considered in this investigation. The results and conclusions of this investigation are
presented in the following sections of this appendix.

E.2 CHARACTERISTICS OF OF AND CaF2 PRODUCED DURING CONVERSION

Conversion of DUF6 to the solid uranium oxide form appropriate for use'or disposal
would be accomplished by reacting the UF6 with steam and hydrogen, as indicated in the
following reactions:

UP6 + 2H2 0 0 U02 F2 + 4HF (E.l)

and - -

3UO2 F2 + H2 + 2H 20 ' U30 8 + 6HF. ' (E.2)

The HF vapor and excess steam would be condensed, resulting in HF of approximately 55%
strength. The predominant markets for HF call for 49% and 70% HF solutions; thus, the product
from the conversion condensers could be further processed to yield these strengths.

A small fraction of the HF produced in the above reactions would escape capture in the
condensers and remain as a vapor in the off-gas system. This uncondensed HF would be passed
through a wet scrubber containing a nominal 20% potassium hydroxide (KOH) solution, where
the HF would be converted into potassium fluoride (KF) via the following reaction:

HF + KOH -K +'H2 0. ' ' (E.3)
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The KOH would then be regenerated by adding lime to the above reaction products:

2KF + CaO +1120 -2KOH + CaF2 . (E.4)

The approximate quantities of HF and CaF2 that would be produced annually via the
above reactions at each site are shown in Table E-1. These quantities are based on converting the
East Tennessee Technology Park (ETTP) cylinders at Portsmouth. As noted above, the 55% HF
solution would be further processed into 70% and 49% solutions prior to being sold. The
quantities of aqueous HF in these two concentrations are shown in Table E-2.

The quantities noted in Tables E-l and E-2 are based on the assumption that there would
be a viable economic market. for the aqueous HF produced during the DUF6 conversion process.
If there were no such market, Uranium Disposition Services, LLC (UDS) prop6ses to convert all
of the IF to CaF2 and then either sell this product or dispose of it as a solid waste.

Under this scenario, CaF2 would be produced by the following reactions:

CaO + H20 Ca(OH)2  (E.5)1 l

and

Ca(OF) 2 + 211F - CaF2 + 21120. (E.6)

Approximate quantities of CaF2 that would be produced annually if all the HF was converted to
CaF2 would be 8,800 t (9,700 tons).at Portsmouth and 11,800 t (13,000 tons) at Paducah. Under
this scenario, the quantities of depleted triuranium octaoxide (U30 8 ) would remain the same as
those shown in Table E-1.

TABLE E-1 Products from DUF6 Conversion
Assuming IIF Acid Is Sold (metric tons per year)

Product Portsmouth Paducah Total

Depleted U308  10,800 . 14,300 25,100
HF acid (55% solution) 8,300 11,000 19,300
CaF2 - 18 24 42

I

. I I

TABLE E-2 Aqtiueous [IF Levels for Sale
(metric tons per year)

Product Portsmouth Paducah Total

70% solution 2,500 3,300 5,800
49% solution 5,800 7,700 13,500 I
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A small quantity of radioactive materials -would transfer into'the HF and CaF2 products
from the conversion process. As per the requirements of DOE Order 5400.5 (see Section E.4),
UDS plans to apply for authorized release limits for these materials. Pending DOE's approval of
authorized limits, estimates of the contaminant levels in the HF and CaF2 have been made on the
basis of the experience of Framat"rne Advanced Nuclear Power, Inc. (ANP) (a partner in UDS)
at its Richland, Washington, facility authorized for manufacturing nuclear fuel. These values for
HF are shown in Table E-3, along with the values that were assumed for estimating impacts in
this EIS.

Any CaF2 produced (either the small quantities from the off-gas treatment system or the
mass conversion of all HF) would also be slightly radioactive. As it would do for HF, UDS also
plans to apply for authorized release limits~for CaF2 . Pending approval of authorized limits, the
values shown in Table E-4 were used to estimate the impacts (UDS 2003a,b).

Certain chemical specifications must also be met for a product to be successfiully
marketed. Table E-5 shows likely process specifications for the production of HF. These
specifications are based on vendor requirements at the Framatome'ANP facility in Richland,
Washington (UDS 2003a).

Similar process control: 'specifictidns have' been 'developed for CaF2 . These
specifications were based on trade standards for acid-grade CaF2 and are shown in Table E-6
(UDS 2003a).

TABLE E-3 Activity LcVels for Aqueous 11F

Contaminant Expected Value Assumed Activity

Depleted uranium 0.08 pCi/mL 3.0 pCi/mL (6.4 ppm)
Tc-99 1.6 x 10-5 pCi/mL 2.0 x 10-3 pCi/mL (15.9 ppb U)

TABLE E4 Activity Levels ror CaF2

Contaminant Expected Value Assumed Activity

Uranium 0.04 pCi/g 1.5 pCi/g
Tc-99 0.8 x 10-5 pCilg 1.0 x 10-3 pCi/g (15.9 ppb U)
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TABLE E-5 Process Control Specifications for IIF

Chermical Analysis or
Physical Pboperty Specification

HI: ' 49%
l-H2SiF6 (fluosilicic acid) <70 ppm
H2SO4 (sulfuric acid) <50 ppm
S0 2 (sulfur dioxide) <50 ppm
Fe (iron) <15 ppm
As (arsenic) <14 ppm
U (uranium) <0.5 ppmn3

P (phosphorous) <10 ppm
Color . Water white (clear)

3 Based on mass concentration of uranium,
regardless of radioactivity.

TABLE E-6 Process Control Specifications for
Acid-Grade CaF2

Typical Range
Chemical Analysis (%, except for As)

CaF2  97.0 - 97.6
Total carbonate 0.8 - 1.8
Sio 2 (silica) 0.4- 1.0
BaSO4 (barium sulfate) 0.3 -0.8
Pb (lead) 0.05 - 0.2
Fe 0.05 - 0.2
S (sulfide) 0.005 -0.014
Moisture <0.1 (8 -9 as filtercake)
As (arsenic) 1 -5 ppm

E3 DESCRIPTION OF TIHE COMMERCIAL hIF AND CaF2 MARKETS AND
POTENTIAL USES

Two potential markets for products made in the conversion process are considered here.
The first is aqueous HF and the other is solid CaF2. Small quantities of the CaF2 would be
produced in the preferred design. However, if no market for the HF could be found, large
quantities of CaF2 would be produced for sale to the market or for disposal as a solid waste.
These products are discussed below..
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E.3.1 Aqueous Hydrogen Fluoride (11F) '.

HF is the source of fluorine for most fluorine-containing chemicals: It is used either to
directly manufacture such chemicals or to produce intermediates for their- manufacture. HF is
used to manufacture a wide variety of products, including refrigerants, gasoline, electronic
components, aluminum, and plastics. It, is .used as a* reactant or fluorinating -source in the'
manufacture of fabric- and fiber-treating agents, herbicides, pharmaceutical intermediates, inert
fluorinated liquids, and electronic grade. etchants. Stannous fluoride, used in toothpaste, is
manufactured by using HF. HF lasers have been tested for use in'corneal transplants and for use
in space. While the majority of HF used by industry is in the anhydrous or 100% form, aqueous
HF solutions with concentrations of 70% and lower are used ini stainless steel pickling, metal
coatings, chemical milling, glass etching, exotic metals extraction, and quartz purification.

The commercial market in the United States for HF is in excess of 300,000 t
(330,000 tons) per year (SRI Consulting 2002). However, only a small fraction (about 26,000 t
[29,000 tons] or less than 9%) of that market is for aqueous HF. Uses for aqueous HF include the
pickling metal -and. electronics industries:. The U.S. capacity foi 'producinig HF c6nsists of
facilities owned by two companies. A plant near'Geismar, Louisiana, has a' production calpacity
of approximately 128,000 t (141,000 tons) per year, and a plant near La Porte, Texas, has a
capacity of approximately 80,000 t (88,000 tons) per year. All of the aqueous HF produced in the
United States. is currently manufactured by 'Honeywell at the Geismar -facility' Of the
approximately 100,000 t (110,000 tons) of HF. imported each year to the United States, Mexico
provides approximately 75%, and Canada provides most of the remiainder. ' ' ' '-

As the market information above shows, the l-IF produced during the DUF6 conversion
process would represent only about 10% and 6% of the U.S. production and demand;'
respectively. However, it would represent more than 70% of the total U.S. market for aqueous
HF.

E.3.2 Calcium Fluoride (Car 2 ) .

On the basis of the assumption that a market would be found for the HF; the small
quantity of CaF2 that would be produced (approximately 42 t [46 tons] per year) would be
disposed of as a solid waste. Part of this decision stems from the' fact that at approximately
$135/t (SRI Consulting 2002), annual revenues of only about $5,700 would be realized from the
sale of this quantity of material. However, in the event that a market for the HF'could not be
found, approximately 20,600 t (22,700 tons) of CaF2 would be produced annually. As shown in
Table E-6, this material would be more than 97% pure. CaF2 of this grade is commonly referred
to as "acid-spar."

The U.S. market for fluorspar is approximately 600,000 t (661,000 tons) per year. Of this,
approximately 65% is used for the production of HF. Since the closing of the Rosiclare, Illinois,
mine in 1995, there has been no mining of fluorspar in the United States. Instead, demand has
been met by imports and by purchases of CaF2 'from the National Defense Stockpile; Since the
U.S. Department of Defense was authorized to sell fluorspar from its stockpile, these sales have
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represented 20% or more of the annual U.S. demand for CaF2 . In 2001, approximately 71,000 t
(78,000 tons) of fluorspar were sold from the National Defense Stockpile. However, only about
9,500 t (10,500. tons) of acid-spar remain in the stockpile, with an additional 40,000 t
(44,000 tons) of metallurgical grade fluorspar (a lower grade of fluorspar having a CaF2 content
of approximately 60% to 85%) (SRI Consulting 2002). Thus, it is not clear whether a significant-
portion of the U.S. demand for fluorspar could be met by the National Defense Stockpile.

The United States has been heavily dependent on imported fluorspar formany years.
Imports have. represented more than 90% of the U.S. demand in recent years; and, with the
unavailability, of the National Defense Stockpile to make any large-scale contributions, the
percentage of CaF2 imports is likely to get even higher. China has become the biggest supplier of
fluorspar to the United States, providing 60% to 70% of the total U.S. imports. South Africa and
Mexico are the other major suppliers to the United States, representing approximately 20% and
10%, respectively, of U.S. imports (SRI Consulting 2002).

E.4 OVERVIEW OFTIE DOE PROCESS FOR ESTABLISIIINGAUTIIORIZED
LIMITS FOR RELEASE OF RADIOACTIVELY CONTAMINATED MATERIALS

As previously explained, two products of the DUF6 conversion technology,' IF and
CaF2, would have potential commercial use. However, because these products are, expected'to
contain-small amounts of volumetrically distributed residual-radioactive material in the form of
uranium and technetium-99 (Tc-99), they could not be sold for unrestricted use, unless DOE
establishes authorized limits. In this context, authorized limits would be the maximum
concentrations of uranium and Tc-99 allowed to remain volumetrically distributed-within the HF
and CaF2 being sold.

Authorized limits are limits on the amount of residual radioactive material distributed'
volumetrically within property that DOE or its contractors release for unrestricted use. In cases
involving volumetrically distributed residual radioactive material, such as the proposed release of
HF and CaF2, authorized limits are typically expressed as maximum allowable concentrations of
specified residual radionuclides. Correspondingly, the authorized limits for HF and CaF2 would
specify maximum allowable concentrations of residual uranium and Tc-99.

In general, authorized limits for DOE property that will be released from DOE control are
established and implemented on a case-specific basis according. to a process defined by
DOE Order 5400.5, "Radiation Protection of the Public and the Environment,' and supporting
guidance documents. This process (referred to as the authorized limits process) is designed to
achieve the following goals (DOE 2002):

* Property is evaluated, radiologically characterized, and, where appropriate,
decontaminated before release.

* The level of residual radioactive material in the property to be released is as
near to background levels as is reasonably practicable, as determined by
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applying the principles of the DOE ALARA (as low as reasonably achievable)
process.

All property releases meet authorized limits and are appropriately certified,
verified, documented, and reported; public involvement and notification needs
are addressed; and processes are in place to appropriately maintain records.

If UDS decides to release HF and/or CaF2 from the DUF6 conversion facilities for
unrestricted use, the authorized limits process would include the following steps:

X Identification, for both IF and CaF2, of several sets of potential maximum
allowable concentrations for residual uranium and technetium-99 to serve as
alternative sets of authorized limits for the purpose of ALARA analysis;

* Verification that each alternative set of authorized limits would comply with
the DOE public dose limit;. .

, . , .;. ..*,; :

* . Selection through an ALARA analysis of.one set each of authorized limits to
be proposed for DOE approval from among the alternatives for both HF and
CaF2;

* Coordination with the U.S. Nuclear:Regulatory Commission (NRC) or the
responsible Agreement State agency; . -

, . * , , , -- ,.

*. Development of survey and/or test methods,-including provisions for quality
assurance, to be used for demonstrating compliance with the proposed
authorized limits;

* Acquisition of DOE approval of the proposed authorized limits for release of
HF and CaF2; and

* Placement in' the DOE permanent record and in the' public record 'of
documentation supporting the release for unrestricted use of HF and CaF2.'

Additional information'about each step ini the authorized limits process s provided below'.

'' ,deictio o. Al'ern , ! A , .

E.4.1 Identification of Alternative Sets of Authorized Limits
. ... . . I..

As previously mentioned, Frarnatome ANP (one of the partners in UDS),currently
operates an NRC-licensed, nuclear fuel man ufattinrixg facility niear Richland, Washington, that
has a uranium conversion system with several design features similar to those of the proposed
DUF6 conversion facilities. HF fr6m the Richland facility is 'sold under the provisions of that
facility's NRC license. UDS would identify alternativelsets of authorized limits for th6 release of
I-F and CaF2 from the DUF6 conversinori'ficilities on the basis of the Fratmatome ANP facility's
operating experience and the'release limits specified for HF in' its existing NRC license. The



.1t

HF and CaF2 Conversion Products E-10 Portsmouth DUF6 Conversion Final EIS

analyses presented in Section E.5 very conservatively estimate the impacts that would result
from the use after sale of IlF and CaF2. Because these analyses are so conservative, they are
expected to bound the impacts from selling HIF and CaF2, in compliance with any alternative set
of authorized limits that UDS is likely to propose for DOE approval.

E.4.2 Verification of Compliance with the DOE Public Dose Limit

The DOE public dose limit for any member of the general public is 100 mrem total
effective dose equivalent (TEDE) in a year. This limit applies to the sum of internal and external
doses resulting from all modes of exposure to all radiation sources (i.e., both DOE and non-DOE
sources) except background radiation sources and medical sources [DOE Order 5400.5,
11. l a.(3)(a)].

Because the DOE public dose limit applies to exposure from all sources and pathways,
not just DOE sources, it would be very complicated and expensive to verify 'compliance.
Therefore, for the purpose of establishing authorized limits, DOE has simplified verification of
compliance with the primary dose limit by adopting a presumption of compliance if the dose
from a DOE practice, such as releasing HF or CaF2 containing residual radioactive material, to
those individual members of the public most likely to receive the highest doses (referred to as the
maximally exposed members of the public) can be demonstrated to comply with a dose
constraint of one-quarter of the public doselimit (i.e., 25 mrem TEDE in a year) (DOE 2002). As
a result, each alternative set of authorized limits identified by UDS for the release of HF and
CaF2 from the DUF6 conversion facilities would have to be shown during the authorized limits
process to result in doses to maximally exposed members of the public of no more than 25 mrem
TEDE in a year.

E.4.3 ALARA Analysis

DOE Order 5400.5 requires that DOE contractors implement the ALARA process with
respect to any DOE activity or practice that may cause members of the public to be exposed to
radiation [DOE Order 5400.5, 11.21. For, that reason, UDS is. required to. have an ALARA
program for the DUF6 facilities. The ALARA program must address activities on the sites that'
can cause members of the public or workers to be exposed to radiation. With respect to releases
of property, such as the HF or CaF2 produced by the DUF6 conversion facilities, the ALARA
program must include a procedure for an ALARA analysis to select authorized limits that would
reduce radiation exposures to levels . that are as low as practicable, taking into account
technological, economic, safety, environmental, social, and public policy factors. There is no
single best procedure for conducting an ALARA analysis. However, a key component should be
a cost-benefit analysis, (DOE'1997). For the purposes of this analysis, costs are assumed to
accrue as a result'of (I) expenditures to. purchase, install, operate, and maintain the equipment
and (2) expenditures to address health effects that may be induced by exposures of humans to
ionizing radiation, such as cancer and genetic diseases. In evaluating expenditures to address
health effects, DOE assumes that collective dose is proportional to the risk (i.e.;, the probability
of observing radiation-induced health effects in a fixed population). Benefits accrue as a result of
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(c) reduced expenditures for equipment and (2) reduced collective dose. To determine the
exposed population for purposes of the ALARA analysis; the number of

exposed persons would be multiplied by the average'individual dose. The average individual
dose is determined, to the extent practicable, by estimating anticipated doses to actual people
(rather than doses to hypothetical maximally exposed persons), as was done for verification of
compliance with the DOE public dose limit.

In addition to analysis of direct costs and benefits, consideration of technological,
environmental, social, and public policy faciors must also be a component of the ALARA
analysis. While the particular nonradiological faciors to' be considered with respect to the release
of HF and CaF2 from the DUF6 conversion facilities would be identified by UDS on thfe basis of
case-specific issues, the following list provides examples of possible fact6rs within each general
category.

* Technological factors: promotion of 'emerging technology, 'teclhnuology
transfer, robustness of technology, industrial safety of technology, and track
record of technology;

* Environmentalfactors: effects on ecological resources, waste generation rates,
ease of management of resulting wastes, %probable 'disposition of resulting
wastes, and fate of residual radioactive material released;

* Socialfactors: impacts on local/natiopal product market, employment, public
acceptance, environmental justice considerations, and transportation effects;
and

e Public policy factors: consistency with waste minimization principles,
promotion of resource conservation, adaptability to existing procedures and
protocols, and environmental permitting issues...

E.4.4 Coordination with NRC and Agreement States

DOE policy prohibits the transfe'r of radioactive'mraterials'that require an NRC license to
members of the public who are not licensed to receive them (see, e.g., Sections 3.7 and 5.6 of
DOE [2002] and Section'IV.;5of DOE Order 5400.5 [DOE 1990]). Accordingly, before DOE
approves authorized limits for the release of HF or CaF2,' the NRC or responsible Agreement
State must be consulted to ensure that rele'ases under the proposed authorized limits do not
violate any licensing requirements.

E.4.5 Development of Measurement Protocols ;

Radiological surveys and measurements of residual radioactive material in HF and CaF2
must be conducted before the material is released. To accomplish this, measurement protocols,
procedures, and equipment must be specified and approved by DOE as being sufficient to meet
data quality objectives for characterization of the material being released and 'verification of
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compliance with the authorized limits. To obtain DOE approval for measurement protocols and
procedures, UDS will need to show that such actions comply with the quality assurance
requirements contained in the Code of Federal Regulations, Title 10,' Part 830 (10 CFR 830),
"Nuclear Safety Management," Subpart A.

E.4.6 Obtaining DOE Approval of Authorized Limits

Authorized limits and survey protocols for the sale of HF and CaF2 containing
volumetrically distributed residual radioactive material must be approved by both the responsible
DOE Field Element and the. Assistant Secretary for Environment, Safety, and Health. The
application for'these DOE approvals would contain the information listed below.

* Description of the anticipated physical, chemical, and radiological attributes
of the HF and CaF2 proposed for release;

* Descriptions of the alternative sets of authorized limits evaluated in the
ALARA analysis;

A For each alternative set of.authorized limits, the expected'doses'to those
individual members of the public most likely to receive the highest doses in
the actual and likely use scenario and in the worst plausible use scenario;

* Results of the ALARA analysis, including collective doses and other relative
costs and benefits for each alternative set of authorized limits, and discussions
of any nonradiological factors that influenced the selection of the proposed
authorized limits;

* Clear and concise statement of the proposed authorized limits for [IF and
CaF2, including the limit for each isotope of concern;

* Discussion of the measurement protocols that would' be implemented to
determine compliance with the proposed authorized limits; and .

* Information on activities that haive been conducted to gain agreement with
representatives of affected groups, including documentation that coordination
has occurred with NRC personnel or Agreement State representatives.

E.4.7 Final Documentation

DOE Order 5400.5 requires that documentation of specific information related to releases
of property containing residual radioactive material be made part of DOE's permanent record. In
addition, DOE recognizes the importance of public participation in its program operations (DOE
2000) and instructs its contractors to make documentation supporting approval of autiorized
limits and subsequent releases of property containing residual radioactive material available to
the public (DOE 2002). Accordingly, in addition to the information provided in this EIS, the
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documentation listed below regarding DOE's approval of authorized limits and subsequent sales
of HF and CaF2 from the DUF6 conversion facilities would be made available in the public
record. , . -

Application submitted by UDS to DOE requesting that authorized limits be
established for the sale of HF and CaF2 'from the DUF6 conversion facilities;

DOE's final approval of authorized limits for. the sale of HF and CaF2 from -

the DUF6 conversion facilities; and .

Periodic performance reports submitted by UDS to DOE. -summarizing the;
contents of (1) certificates of conformance issued by UDS after batches of HF.
and Ca'F2 destined for sale have been sampled and analyzed according to.
approved procedures and determined to meet the applicable authorized limits,
(2); analytical, results .from the sampling and analysis, and (3) shipping
manifests indicating the disposition of the HF and CaF2.

. 4, . ..

.. ;...

E.5 BOUNDING ESTIMATION OF POTENTIAL HUMAN HEALTH IMPACTS
FROM1 IIIF AND CaF2 SALE AND USE . *

E.5. 'Radiological Impaicts ' ' ' ' ' '

E.5.1.1 Exposures to hIF

Bounding radiological impacts resulting from exposure to trace amounts of uranium (U)
and technetium (Tc) in HF were calculated by considering a hypothetical worker working in
close proximity to. an HF storage 'tank. The storage- tank: was assumed to' be a I0,0001gal
(37,854-L) cylindrical container, with a diameter of 3.2 m (10.5 fit) and a height of 4.7 m,
(15.4 ft). The worker was assumed to work 2,000 hours per year at a distance of mn'(3 ft) from
the storage tank. Concentration of U in the HF solution was assumed to be'3 pCi/rniL (6.4 parts
per million lppm]), the NRC-approved limit for the Framatorme ANP facility; the concentration
of Tc was assumed to be 15.9 parts per billion'of uranium (ppb'U), or2'x 10-3 pCi/mL.':

Potential radiation exposure incurred by the hypothetical worker was considered to result
from extemal radiation and inhalation. Becduselof the'corrosive nature of HF, ingestion'of HF
vas considered 'extremely' unlikely -'and was excluded from 'consideration. 'According to'

Occupational Safety and Health Administration (OSHA) standards, the permissible exposure
limit to HF. vapor is 3. ppm. For concentrations of 3 to 30 ppm,' a minimum of a ;full-face'
respirator equipped with an' HF canister must be worm Unlike HF, -which can vaporize'under
room temperature, U and Tc oxides that are contained in HF solution would'most'likely stay in
the solution'. However, for the purpose of calculating'a bounding exposure, the oxides were
assumed to be entrained in the vaporized-HF molecules. The permissible limit of 3 ppm was
assumed as the air concentration for HF.- The DOE-recommended air release fraction (ARF) of
0.002 for radionuclide solute in aqueous solutions (DOE 1993) was assumed for the U andTc -
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oxides. The bounding inhalation dose was calculated by using an, inhalation rate' of 1.2 m3/h and
the maximum inhalation dose conversion factors (Class Y for U and Class W for Tc) from the
U.S. Environmental Protection Agency (EPA 1988). The bounding external dose was calculated
with the MficroShield computer code (Negin and Worku 1992).

On the basis of the above assumptions, it is' estimated that total radiation dose for a
worker in close proximity to the HF storage tank would be 0.034 mremlyr. External radiation
contributes 0.027 mrem/yr. to 'the total dose and is the dominating pathway. Radiation doses
result primarily from exposure to uranium isotopes and 'their decay products; the dose
contribution from Tc is negligible. It should be reiterated that this bounding dose was estimated
by combining several extremely conservative assumptions; for example, the close' proximity to
the storage tank, the exposure duration of all the work hours in a year, the entrainment of U and
Tc oxides, and the bounding air release fraction for U and Tc oxides. In reality, the actual dose
resulting front using. or handling the HF'product would beniiuch' smaller. For comparison, the
radiation dose constraint set to protect the general public from a DOE'practice'is 25 mremlyr (see
Section E.4). ' i

As discussed in Appendix A, Sections A.4 through A.6, transuranic (TRU) radionuclides
are not expected to reach the conversion chambers in the facility and should not be present in any
measurable quantities in the conversion products. Any minute concentration of such
radionuclides in the products would be much less than the 10% threshold discussed in
Section A.5. As a result, their contribution to doses calculated in this appendix would be
negligible.

E.5.1.2 Exposures to CaF2

Bounding radiological impacts, resulting from exposure to trace amounts of U and Tc in
CaF2 were calculated by considering an exposure scenario similar to that considered for [IF. A
hypothetical worker was assumed to work in close proximity to a CaF2 filling bag. The filling.
bag was assumed to. have a 19-t (2 1 -ton) capacity, with a diameter of 2.8 m (9.2 ft) and a height
of 1.2 m. (4 ft). The worker was assumed to work 2,000 hours per year at a distance of 1 m (3 fit)
from the filling bag. Concentrations of U and Tc in CaF2 were assumed to be half of those in 1IF
solution, that is, 1.5 pCi/g for U and 15.9 ppb U or I x 10-3 pCi/g for Tc.

Potential radiation exposure incurred by the hypothetical worker was considered to result
from external radiation, inhalation, and ingestion. The U and Tc oxides were assumed to attach,
to the CaF2 particles and to become suspended in air during the filling operation. According to
OSHA standards (OSHA 2002), the particulate emission limit 'for fluoride compounds is
2.5 mg/m3. This limit was used to calculate the air concentration for CaF2 and, subsequently, the
air concentrations of.U and Tc. The bounding inhalation dose was calculated by assuming a
respirable fraction of, 10% and by. using an inhalation rate of 1.2 m3/li and the maximum
inhalation dose conversion, factors (Class Y for U and Class W'for Tc) from the EPA (EPA
1988). The hypothetical worker. was also assumed to ingest CaF2 particles incidentally. The
ingestion rate was assumed to' be 100 mg/d. Like inhalation, the maximum ingestion dose
conversion factors for U and Tc from the EPA (EPA 1988) were used to calculate the bounding
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ingestion dose. The bounding external dose was calculated with the MicroShield computer code
(Negin and Worku 1992).

On the basis of the above assumptions, the estimated total radiation dose for a worker in
close proximity to the CaF2 filling station would be 0.234 mrem/yr. External' radiation
contributes only 0.007 mremlyr to the total dose, which is dominated by the contribution from
inhalation, 0.217 mrem/yr. The rest of the dose is contributed by ingestion, 0.01 mrem/yri
Radiation doses result primarilyifrom exposure to uranium isotopes and their decay products; the
dose contribution from Tc is.negligible. ItWshould be reiterated thatthis bounding dose was '
estimated by combining several extremely conservative assumptions, for example,'the close
proximity of the worker to the filling bag, the exposure duratioh of all the work hours in a year,
and the maximum allowable particulate concentration of fluoride compounds in the -air. In
reality, the actual dose resulting from use or handling the CaF2 product would be much smaller.'
For comparison, the radiation dose constraint set by DOE to protect the general'public from a
DOE practice is 25 mrem/yr (see Section E.4). '

E.6 POTENTIAL SOCIOECONOMIC IMPACTS OF )IF AND CaF2 SALE AND USE

The DUF6 Conversion Product Management Plan (UDS 2003a) identifies potential uses
of conversion facility. products, either as. CaF2 or as aqueous' HF.' This 'section assesses the
impacts from the use of these products at the U.S. locations likely to be directly affected and in-
the U.S. economy as a whole. Since the success of CaF2 and 111F sales to chemical manufacturers
depends on future market conditions, the impacts of treating CaF2 or aqueous HF as waste are'"
also considered.

E.6.1 Impacts from the Sale and Use of HF .'

The current aqueous HF producers have been identified as a potential market f6r the
19,200 t (21,200 tons) of aqueous HF that could be produced by the proposed conversion facility
(UDS 2003a), with. UDS-produced aqueous HF replacing some or all of current U.S. production.
The impact of HF sales on the local economy. in which the existing producer is located and on
the U.S. economy as a whole is likely to be' minimal. ..

All aqueous HF currently produced in the United States is manufactured by Honeywell at
a facility in Geismar, Louisiana. Additional plants owned by Honeywell and other companies
serving the U.S. market are located in Canada and Mexico. The Geismar plant as a whole
employs a fairly large number of workers and manufactures a range of industrial chemicals,
including both anhydrous and aqueous HF, which is marketed in v'arious concentrations. The
manufacture of aqueous HF employs a small number of production and clerical workers. A'fleet'
of dedicated tankers employing a small number of drivers is used 'to transportI HF to end-users in
various locations in the United States (Honeywell International, Inc. 2002).

Although the actual impact of the sale of UDS HF is not known, if Honeywell were to
purchase HF from UDS, production of aqueous HF at the Geismar facility might be reduced or
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cease altogether, which would mean the loss of some or all aqueous HF production and
transportation employment at the plant and the loss of some related clerical employment:

The loss of employment and income at the Geismar facility with the end of aqueous
HF production and transportation would lead to minor additional losses' in the surrounding
economy, with a slight reduction in activity associated with reduced wage and salary spending.
Offsetting. these losses.would be a slight increase in transportation employment at Paducah and
Portsmouth associated. with the shipment of HF from the UDS facilities. There'would also be
benefits to the U.S. balance of trade, with the use of UDS-produced HF reducing the need to
import CaF2, the raw. material for HIF production. These benefits would be minimal, however,
given the small quantity of HF production likely to take place at the proposed facilities and the
relatively low potential. value of the HF product. There would also be some benefits to
Honeywell in terms of cost savings associated with the end of blending anhydrous with aqueous
HF. However, if HF concentrations were different.than those preferred by end-users, some
additional capital and operating expenditures might be needed to. accommodate the change in
acid concentration (Taylor 2003).

E.6.2 Impacts from the Sale and Use of CaF2

No market for the 20,600 t (22,700 tons) of CaF2 that might be produced in the proposed
conversion facilities at Paducah and Portsmouth annually has been identified (UDS 2003a): If a
market for CaF2 is found, the impact of CaF2 sales on the U.S. economy would likely be
minimal.

Although CaF2 was produced in the United States until 1995, most of the 636,000 t
(701,000 tons)'of CaF2 consumed in the United States in 2001 was imported. While the use of
CaF2 produced at the UDS facilities would affect.the balance of trade, this impact would be
minor, given the small quantity of CaF2 production at the proposed facilities and the relatively.
low potential value of the CaF2. product. There might be benefits to U.S. users of CaF2 if the
price of CaF2 produced in the proposed facilities provided a significant incentive to use the UDS'
products rather than imported material. However, a. price range for UDS-produced CaF2 has not''
yet been established, and since plentiful supplies of CaF2 are available from overseas, the small
amount of CaF2 that would be produced would not likely have a significant effect on the
domestic market.

E.6.3 Impacts from the Nonuse of hIF and CaF2

If no market for. either HF or CaF2 is established, it is likely that the, material would be
disposed of as waste. This would require shipping these wastes to an approved waste disposal (
facility. While disposal activities would result in a small number of transportation jobs and might
lead to additional jobs at the waste disposal facility, the impact of these activities in the'
transportation corridors, at the waste disposal site(s), and on the U.S. economy would
be minimal.
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APPENDIX F:

ASSESSMENT METHODOLOGIES

In general, the activities assessed in this environmental impact statement (EIS) could
affect workers, members of the general public, and the environment during construction of new
facilities, during routine operation of facilities, during transportation, and during facility or
transportation accidents. Activities could have adverse effects (e.g., human health impairment) or
positive effects (e.g., regional socioeconomic' benefits, such as the creation of jobs). Some
impacts would result primarily from the unique characteristics of the uranium and other chemical
compounds handled or generated under the alternatives. Other impacts would occur regardless of
the types of materials involved, such as the impacts 'on air and water quality 'that can occur
during any construction project and 'the vehicle-related' impacts 'that "can -occur during
transportation. The following sections describe the assessment methodologies that were used to
evaluate potential environmental impacts associated with the no action alternative arid the action
alternatives.

F.I IIUM%1AN IEALTII AND SAFETY-NORMAL FACILITY OPERATIONS

F..LI Radiological Impacts

F.l.1.l Receptors, . '' '

For this EIS, radiation effects during normal (or routine) operations were assessed by first
estimating the radiation dose to workers and members of the general public from the anticipated'
activities required under each alternative. The analysis considered three groups of' people:*
(1) involved workers, (2) noninvolved workers, and (3) members of the general public. They are
defined as follows: .

Involved Workers: Persons working at a site who are directly involved with
the handling of radioactive or hazardous materials.'

.- . § ............. . :. .. .

- They might be exposed to direct gamma radiation emitted from'
radioactive materials, such as depleted uranium hexafluoride (DUF6) or
other uranium compounds.

- The radiation doses they would receive from inhaling uranium would be
very small when compared with .the direct radiation doses that result from
enclosed processes. Containment and ventilation controls would be used6to '

reduce airborne . radionuclides:Lin workplaces. 'Furthermore, the '

requirement of wearing protective, respirators would limit inhalation'
exposures to very low levels.
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- Involved workers would be protected by a dosimetry program designed to
control doses below the maximum regulatory limit of 5 rem/yr for workers
(Code of Federal Regulations, Title 10, Part 835 [10 CFR Part 835]).

Noninvolved Workers: Persons working at a site but not directly involved with
the handling of radioactive or hazardous materials.

= They. might be exposed to direct radiation from radioactive materials
(although at a great distance) and to trace amounts of uranium released to
the environment through site exhaust stacks.

- They could receive radiation exposure through inhalation of radioactive
material in the air, external radiation from radioactive material deposited
on the ground, and incidental ingestion of soil.

* Members of the General Public: Persons living within 50 mi (80 km) of the
site.

- They might be exposed to trace amounts of uranium released to the
environment through exhaust stacks or wastewater discharges.

- They could receive radiation exposure through inhalation of radioactive
material in the air, external radiation from deposited radioactive material,
and ingestion of contaminated water, food, or soil.

For the noninvolved workers and general public, doses were estimated for the group as a
whole (population or collective dose) as well as for a maximally exposed individual (MEI). The
MEI is defined as a hypothetical person who - because of proximity, activities, or living
habits-could receive the highest possible dose.-The radiation exposures of the MENs would be
bounded by the exposure calculated on. the basis of maximum air concentrations for airborne
releases and on the basis of maximum surface water or groundwater concentrations for
waterborne releases. For involved workers, the average individual dose rather than the MEI dose
was estimated because of the uncertainty about the activities of each involved worker. In
addition to the average individual dose, the collective dose was also estimated for involved
workers. Under actual conditions, all radiation exposures and releases of radioactive material to
the environment are required to be as low as reasonably achievable (ALARA), a practice that has
as its objective the attainment of dose levels as far below applicable limits as possible.

F.1.1.2 Radiation Doses and Health Effects

All radiological impacts-were assessed in terms of committed dose and associated health
effects. The calculated dose was the total effective dose equivalent (10 CFR Part 20), which is
the sum of the deep dose equivalent. from exposure to external radiation and the 50-year
committed effective dose equivalent from exposures to internal radiation. Radiation doses were
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calculated in units of milliroentgen-equivalent man (mrerm) for individuals and in units of.
person-rem for collective populations.'

The potential radiation doses resulting from normal operations would be sb low that the'
primary adverse health effects would be the potential induction of latent cancer fatalities (LCFs).
Health risk conversion factors (expected LCFs per absorbed dose) 'from Publication 60 of the
International Commission on Radiological Protection (ICRP 1991) were used to convert
radiation doses to LCFs, that is, 0.0005 perhperson-rem fornmembers of the general public and
0.0004 per person-rem for workers. Adverse health effects for individuals xvere assessed ini terms
of the probability of developing an excess LCF; adverse health effects for collective populations
were assessed as the number of excess LCFs expected in the population. '

F.1.1.3 Exposure Pathways. '''

External radiation would be the primary expoiure pathway for involved iworkers 'becadse
they would directly handle radioactive materials and/or be at a'close distance from radiation
sources. 'Radiation exposures through inhalation ' and incidental ' ingestion of 'contamminated
particulates would be possible; however, the exposure would probably be very snfall compared
with exposures from external radiation. Operations that could result in potential, airborne
emissions would be confined and most likely would be automated and controlled remotely. Even
if airborne emissions did occur, the use of high-efficiency particulate air (11iEPA) fifters' and
various air circulation systems would reduce the amount of airborne pollutants in the' workplace
to a minimal level. Exposures from inhalation could also be prevented by implementation of
ALARA practices, as required. For example,`workers could wear respirators while'performing
activities associated with potential airborne emissions. Potential exposure from incidental
ingestion of particulates could be reduced if workers wore gloves and followed gddd working
practices. -

Inhalation of contaminated particulates'and incidental ingestion of deposited particulates
were considered for noninvolved workers who, because of being located farther away from the
radiation sources handled in the facilities, would not be exposed to direct extiernal radiation'fro M
those sources. However, secondary 'external Vradition would be'-possible from' the 'deposited
radionuclides on ground surfaces and from airborne radionuclides iwhen' the emission 'plume from..
the stacks of the processing buildings passed the locatibns of the noninvolved workers.- The
potential radiation 'exposure would be bounde'd;by the exposure 'associated with the largest
downwind air concentration. To obtain conservative estimates' of the bounded value, the
noninvolved workers were assumed 'to be exposed to radiation caused by 'airborne emissions
without any shielding from buildings or other structures;''

, . , f *; j ' I 4 * *

Radiation exposures of members of the off-site general public' were' assessed for both
airborne and waterborne pathways. The airbo'rne 'pathways included inhailation' of contaminated
particulates, external radiation from deposited radionuclides'and from''airborne radionuclides,
incidental, ingestion of deposited radionuclides,'"and ingestion of'contaminated food'products'
(plants, meat, and dairy products); Plants grown'in the area where the emission plume passed
could become contaminated'by deposition of radionuclides- on' leaves 'or ground surfaces.
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Radionuclides deposited on leaves could subsequently translocate to the edible portions of the
plants; those deposited on ground surfaces could subsequently be, absorbed by plant roots.
Livestock and their products could become contaminated if the livestock ate the contaminated
surface soil and plants.

The waterborne pathways included ingestion of surface water and groundwater; ingestion
of contaminated plant foods, meat, and dairy products; and potential radon exposure from using
contaminated water. Plant foods. and fodder. could be contaminated from irrigation with
contaminated water, and the livestock and their products could become contaminated if the
livestock were fed with contaminated water and ate contaminated fodder. Potential indoor radon
exposures would be possible if contaminated water was used indoors and radon gas emanated
from the water. Because of the large dilution capability of surface water at the site, the estimated
radionuclide concentrations in surface water were always very low, and potential radiation
exposures from the food chain pathways associated with these low water concentrations would
be negligible. Therefore, radiation exposures resulting from contaminated surface water were
assessed only for the drinking water pathway. The dilution capability would be smaller for
groundwater, resulting in higher groundwater concentrations.-Therefore, if the groundwater was
predicted to be contaminated, radiation exposures from the food chain pathways, radon pathway,
and drinking water pathway.were all estimated.

Radiation exposure of the off-site general public MEI would be bounded by the exposure
associated with the maximum downwind air concentration and maximum water concentration.

F.1.1.4 Data Sources and Software Applications

Potential impacts associated with the operations of the conversion facility were estimated
or calculated using measurement data or computer codes.

The external exposures incurred by the involved workers in the conversion facility were
estimated on the basis of the measurement data for worker exposures at the Framatome
Advanced Nuclear Power (ANP) facility in Richland, Washington. A dry conversion process is
used to convert UF6 into uranium oxide at the Framatome facility. .A similar conversion process'
would be implemented, at Portsmouth. According to Uranium Disposition Services, LLC
(UDS 2003a), the key components of the conversion facility at Portsmouth would be similar to
those 'at Framatome; therefore, conditions for potential worker exposures are expected to be
similar at these two facilities. The worker exposure data from Framatome provided in' the UDS
National Environmental Policy Act (NEPA) data package (UDS 2003b) were used to obtain
involved worker exposures at Portsmouth, with consideration of different specific activities in
the. processed uranium materials and different uranium processing rates. Potential external
radiation exposure for employees working in the cylinder storage yards resulting from loading
and unloading cylinders were estimated with the use of the MicroShield computer code (Negin
and Worku 1992). To use MicroShield, potential exposure distances, duration of activities, and
number of workers involved in each activity were developed. MicroShield is a commercial
software program designed to estimate external radiation doses from. a variety of sources; it is'.
widely used for such applications. External exposures for. cylinder yard workers from
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maintenance activities were estimated on the basis of:past site-specific' monitoring data. The
increase in cylinder number resulting from arrival of the ETTP cylinders and decrease in cylinder
number resulting from conversion of DUF6:to U308 were both taken into account. In actuality,
the radiation dose to the individual worker would be monitored and maifitained below the DOE'
administrative control limit of 2,000 mrrem/yr (DOE 1992), which is below the'regulatory dose
limit of 5,000 mrem/yr (10 CFR Part 835).. .''

Radiological impacts from airborne pathways were'estimated with 'the' emission data
provided in the UDS NEPA data package (UDS 2003b) and the use of the CAP88-PC computer'
code (Chaki and Parks 2003). CAP88-PC; was developed -under 'the sponsorship 'of the
U.S. Environmental Protection' Agency:(EPA) and was designed for use in demonstrating
compliance with regulatory requirements on air emissions. It uses site-specific or representative
meteorological data joint frequency data) ito estimate: the air concenitrations at "downwind
locations, calculates the biota concentrations by using biotransfer models, and then estimates the
corresponding radiation doses. . ':

Depending -on the location of the conversion facility, the' on-site 'maximum air
concentrations would be different from the off-site maximum air concentrations; however', on" the'
basis of the small emission rate provided by UDS (UDS 2003b), both maximumi concentrations
would be very small. In this EIS, a bounding approach was used to find the potential exposures'
of the MEI of the noninvolved workers and the general public.'

The absolute maximum downwind air' concentrations determined solely 'by the
meteorological datawere used to find the bounding exposures of both MEIs. Because of the use
of the bounding approach, the potential MEI~impacts associated with the-different conversion
facility locations would be the same. This bounding approach was judged to be acceptable
because the location of the conversion facility would not be determined on the' basis of the MEI
exposures, since such impacts would be insignificant.

According to the CAP88-PC results, the maximum downwind air concentrations would
be located at approximately 380 m (1,247 ft) from the emission stack of the conversion facility:
The bounding collective exposure of the noninvolved workers was'estimated by rniultiplying-the
MEI dose with the population of noninivolved workers. The number of noninvolved workers was
estimated by .using year 2000 information on sitewide worker distributidn: Collective off-site
population exposure was calculated by using CAP88-PC with 2000 population distribution data"
A range of 50 mi (80 km) around the site was considered.

Because no waterborne release of-uraniu'm-is'expected from-the conversion facility
process water (UDS 2003b), potential impacts resulting from the use of contaminated surface
water were not estimated. * t i

F.1.1.5 Source for the Derived Results : -' -
* , ,, , .. ,, - ''.. ' :'! .C - 0 . ' '. . b' X A ;

Results presented in this EIS for the no action alternative and 'cylinder preparation
activities at ETTP under the action alternatives were derived- from 'the site-specific data'
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compilation reports prepared for. the DUF6 management program in support of NEPA
requirements (Hartmann 1999a-c) and the programmatic EIS (PEIS) (U.S. Department of Energy
[DOE] 1999). The receptors and exposure pathways for the data compilation report and the PEIS
were the same as those described above. In addition, site-specific meteorological and aquatic
environmental data at.the Portsmouth and ETTP sites were used. The assumptions used for the
no action alternative in the data compilation report were considered to' bound the potential
impacts. Detailed discussions on the assumptions are provided in Section 5.1.1 of this EIS.
Worker activities for preparing cylinders for shipment (including retrieving cylinders, inspecting
them, and loading them to a transportation vehicle) from ETTP to Portsmouth were assumed to
be the same as those considered* in the PEIS. Therefore, impacts for the' involved workers
presented for the cylinder preparation activities in the PEIS were used in this report.

For involved workers, radiation exposures were dominated. by the external exposure-
pathway. Potential doses in the data compilation report (UDS 2003b) and PEIS (DOE 1999)
were estimated with information on worker activities and with the use of the MicroShield
computer code (Negin and Worku 1992). Radiation exposures of the noninvolved workers, on
the other hand, would result mainly from the airborne release of depleted uranium.. For cylinder
preparation activities, air emissions are expected to be negligible. Therefore, no impact would be-
expected for the. noninvolved workers. Under the no action alternative, the emissions. locations
and emissions rates assumed. in the data compilation report (Hartmann 1999b) were adopted to
bound the potential impacts. Consequently, the results that were obtained by using the emissions'',
data and an air dispersion model from that report were used directly for the MEls. For the
collective exposure, an upper bound estimate was obtained by multiplying the MEl dose with the
sitewide worker population. .The upper bound values rather than the actual values -were used
because the potential level of radiation exposures would be very small (< 0.1 -mem/yr).

Radiation exposures of the general public would result from both airborne and
waterborne releases. For cylinder preparation activities, there would be negligible air emissions
and waterbome releases. Therefore, no impact would be expected for the general public. For the
no action alternative, because the bounding assumptions used in the data compilation report were
adopted, results from that report were used directly in this EIS for the MEL. The collective
exposures, were obtained by scaling the results in the data compilation report with the population -

size. This scaling approach was used because of the very small, exposures and the small change
(less than 3%) in the total population within 50-mi (80-kin) of the Portsmouth site between 1990
and 2000.

F.I.1.6 Exposure Parameters and Dose Conversion Factors

Inhalation rates for workers were assumed to be 1.2 m3/h (ICRP 1994), with an exposure
duration of 8 hours per day for 250 days per year. The inhalation rate for the general public was
assumed to be 20 m3/d, with an exposure duration of 24 hours per day for 365 days per year. The
ingestion rate for drinking water for the public was assumed to be 2L Ud. No building shielding
effect was considered for inhalation and external radiation exposures. Therefore, radiation doses
estimated in this way would be greater than the actual doses, which would always be associated
with some shielding from buildings.
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Site-specific agriculture data (yield per unit area) for food crops and fodder'were used.
Default food consumption data for a rural setting from CAP88-PC were also used. Nevertheless,
it was found that radiation doses from' the food ingestion pathways constituted only a small
fraction of the total dose, which is dominated (>90%) by doses' from inhalation (for airborne
pathways).

CAP88-PC uses the EPA internal dose conversion factors to estimate'internial doses
(EPA 1988). The inhalation doses depend strongly on the solubilities of the inhaled chemicals.
With high solubility, a chemical would be excreted from the human body within' a shborter period
of time, and* would result in - less -internial
exposure. For U3 08, it was assumed to remain
in the human body for years, thus resulting in
greater radiation exposures. The ingestion
doses were estimated by assuming that the
uranium compounds would be absorbed by the
gastrointestinal tract to the largest 'extfent
possible for uranium compounds; this would
result in the maximum internal exposure.

. I 1. - .

F.1.2 Chemical Impacts

*.The method used to assess the potential
human health impacts from exposures to
chemicals of concern emitted during normal
operations was discussed in detail in the'DUF6
PEIS (DOE 1999). The chemicals of greatest.
concern are soluble and insoluble uranium
compounds . and hydrogen fluoride - (HF):
Uranium. compounds can cause chemical
toxicity to. the kidneys; soluble compounds are-
more readily absorbed into the body and thus
are more toxic to the kidneys. HF is a
corrosive gas that can cause respiratory
irritation in humans, with tissue destruction or
death -resulting from exposure to large
concentrations.. No deaths are known to have
occurred as a result of short-term (i.e., I hour
or less) exposures to 50 parts per ' million-
(ppm), or; less . of HF. Neither uranium
compounds nor HF are chemical carcinogens;.
thus, .. cancer risk calculations, were not
applicable for this assessment. . :

- eKy Concepts in Estimating Risks
from Lowv-Level Chemical Exposures

Reference Level

* Intake level of a chemical below which adverse
* effects are-very unlikely. '

Hazard Quotient,

* *A comparison of the' estimated intake level or
'dose of a chemical with its reference dose.

* Expressed as a ratio of estimated intake level to.
reference dose.

* Example~ .4'

- The EPA reference level (reference dose) for'
, ingestion of soluble compounds of uranium.

' is 0.003 mg/kg of body weight per day.

- If a'150-lb (70-kg) personingested O.limg of
. soluble uranium per day, the daily rate would

be 0.1 - 70 0.001 mg/kg, which is below
. the reference dose and thus unlikely to cause.

adverse health effects. This would yield a
hazard quotient of 0.001 0.003 = 0.33.

Hazard Index

* Sum of the hazard quotients for all chemicals
to which an individual is exposed.

, A value less than I indicates that the exposed
person is unlikely to develop adverse human
health effects. , '

1� �.: I . . I . . �. i

For long-term, low-level (chronic) exposures to uranium compounds and HF emitted
during normal operations, potential adverse health effects for the hypothetical MEI in the
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noninvolved worker and general public populations were calculated by estimating the intake
levels associated with anticipated activities.. Intake levels were then compared with reference
levels below which adverse effects are very unlikely. Risks from normal operations were
quantified as hazard quotients and hazard indices (see text box on previous page).

F.1.2.1 Receptors

The main source of impacts to noninvolved workers and members of the public would be
the emission of trace amounts of uranium compounds or HIF from exhaust stacks. Chemical
exposures for involved workers would depend, in part, on detailed facility designs that have not
yet been determined; however, the workplace environment would be monitored to. ensure that
airborne chemical concentrations were kept below applicable exposure limits.

F.1.2.2 Chemical Doses and Associated Health Effects.

For normal operations, risks 'were expressed by using the hazard quotient concept for
exposures to noncarcinogens (i.e., comparison of estimated receptor doses with reference levels
or doses below which adverse effects would be very unlikely to occur). In general, the chemicals
of concern for this EIS were uranium and fluoride compounds, especially HF. gas: These
substances would not be chemical carcinogens; thus, cancer risk calculations were not
applicable. The toxicity of the' exposures for relevant receptors was estimated through
comparison with oral and inhalation reference levels (levels below which adverse effects would
be very unlikely to occur). The oral reference dose of 0.003 mg/kg-d was used for evaluating'
risks from ingestion of soluble uranium compounds; the EPA derived this value on a the basis of
a lowest-observed-adverse-effect level in rabbits of 3 mg/kg-d of uranyl nitrate hexahydrate,
combined with an uncertainty factor of 1,000 (Maynard and Hodge 1949; EPA 2003a). Because
of conflicting results concerning absorption of insoluble uranium compounds such as U308 from
the gastrointestinal tract, the oral reference dose of 0.003 mg/kg-d. was also used in this analysis
for calculating hazard quotients for this compound. This assumption is conservative because the
gastrointestinal tract would absorb a smaller amount of insoluble than soluble uranium
compounds.

Inhalation reference concentrations for' uranium compounds and HF are not currently
available from standard EPA sources. To assess potential risks -from inhalation of these
compounds, derived reference levels were developed from proposed Occupational Safety and
Health Administration (OSHA) permissible exposure limits (PELs) (29 CFR Part 1910.1000,
Subpart Z, as of February 2003). The 8-hour time-weighted-average PEL for soluble uranium
compounds is 0.05 mg/m3; for insoluble uranium compounds, it is 0.25 mg/,n3 ; and for HIF, it is
3 ppm (2.5 mg/m3 ). These values were converted to assumed inhalation reference level values
for noninvolved vWorke'rs in mgikg-d b'y'assuming an inhalation: rate of 20 m3/d and a body,
weight of 70 kg (154 lb), resulting in derived worker inhalation reference level values of 0.014
and 0.71 mg/kg-d for soluble uranium compounds and HF, respectively.
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The inhalation reference' level 'calculated for soluble comiipounds was .ais6 used for
insoluble uranium compounds. To'generdte derived inhalation 'reference level values for the
general public, these worker values were adju'sted'to account for increased exposure'duration of
the general public (assumed to be 168 hours per week rather than 40 hours per week); an
additional uncertainty factor of 10 was used to account for sensitive subpopulations in the
general public. This results in derived inhalatioh reference levels for the general public of 0.0003
and 0.02 mg/kg-d for uranium compounds and HF, respectively.

-The reference levels used for preliminary evaluation of general public hazard quotients '
and carcinogenic risks from the existing'environment were obtained'from the EPA's Integrated
Risk 'Infornation Systeim (IRIS) when' available (EPA 2003a). The derived reference
concentration levels for uranium compounds and HF discussed above wvere used as reference
levels for evaluating inhalation of these substances.

F.1.2.3 Exposure Pathways and Parameters

As described in Section F.l;l (radiolbgical impact's for 'normal facility operati6ns),' the-
chemical exposures for the noninvolved worker'and general public MEIs would rcsult mainly
from airborne releases from the conversion facility. The maximum downwind air'concentrations
of uranium compounds and HF emitted from the conversion facility wvere calkulated.'These
maximum downwind concentrations would be the same for the three'alterrmaitive locations at'
Portsmouth, although the exact location of the maximum level would be different. The maximum
concentrations were used to estimate maximum exposures for both the noninvolved worker ME1
and the general public 'MEI, although the r'maximum ' eon'cenitration location'codid 6eeither within
or outside the gaseous diffusion plant boundaries, dependiig on the location of the conversion
facility. This simplified approach 'to th6: ahilysis 6of potential"chemical impacts' is justified
because the exposures and hazard indices calculated on the basis of these maximum possible''
exposures are very low. In other words, the identification of very small differences in hazard
indices for the MEI receptors for the three alternative locations at the site would not be helpful in
differentiating chemical exposure impacts for the locations, because''ali the 'exposures-'wouild be
very small and would not result in adverse effects (see the results in Chapter 5 of this EIS).

Differences in estimated exposures and hazard indices for the noninvoived wvorker' MEI
and the general public MEI result from differences in assumed exposure times (e.g., the general
public MEI is assumed to be a resident' exposed continu ally wh'ereas' the nobninvolved worker
ME1 w'ould be exposed for only 8 hours per day) and from differences in reference doses for'
workers and the general public. .

-For' the MEI 'receptors, it was alsd'ass'mied that exposure could 6ccur through incidental
soil ingestion. Similar to the approach used to ass'ess inhalatiohn exposures, it was assumed that
both the noninvolved worker MEI and the general public MEI could be exposed to themimakimum
estimated soil concentration of contaminants associated with conversion plant emissions,
whether 'thatlocation' was inside 'or outsidei the' gaseo'us 'diffusion" plant b6undarie. No
waterborne release 'of uranium is' expected from co'nstrction and operation of the'conversion"'
facility (UDS 2003b); therefore, potential impacts resultin'gfrornuse of contaminated water were
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not estimated. For the no action alternative analyses, potential chemical exposures.from runoff
water contaminated through cylinder breaches were calculated by using the estimated. surface or
groundwater concentrations obtained through water quality analyses.

F.I.2.4 Exposure Modeling and Risk Evaluation

Media-specific concentrations of contaminants associated with the normal operation of
the facility for the various options were modeled on the basis of effluent data provided in' the
NEPA'data report (UDS 2003b). For airborne pathways, these effluent amounts were modeled
by using either the CAP88-PC computer code (see Section. F.I.1) or the Industrial .Source
Complex (ISC) computer code (see Section F.4.1).

Modeled concentrations of contaminants in the various environmental media were used
to estimate average daily intakes for the various receptors examined. The ratios of the daily
intakes to appropriate reference levels were calculated to. generate, hazard quotients. Hazard
quotients were summed for individual contaminants and across all appropriate exposure routes
(e.g., inhalation, soil ingestion) to generate hazard indices for the, noninvolved worker, ME1 and
the general public MEI. These hazard indices were compared with the reference hazard index.
of 1. A hazard index of less than I is'interpreted to indicate that adverse noncancer effects are,
unlikely;' a hazard index of greater than I indicates that adverse effects are possible for the MEI
and that further investigation of potential exposures and additivity of individual contaminant
toxicity are warranted.

When no adverse' effects'are expected for the MEI of a given population (i.e., the hazard
index is less than 1), then, by definition,, no adverse effects are expected in that population.
Therefore, calculation of population risks is not applicable when MEI hazard indices are less
than 1.

F.2 HUMAN tIEALTII AND SAFETY -FACILITY ACCIDENTS

F.2.1 !Radiological Impacts

The DUF6 PEIS'(DOE 1999).discussed in detail the analysis of facility accidents that
potentially could cause radiological health impacts (PEIS Sections 4.3.2 and A.4.2). Specifically,
it addressed the consequences, frequencies, and risks from the accident scenarios postulated to
occur at a conversion facility as well as at the current cylinder storage locations. The analysis
involved the application of the following three radiological and air dispersion software packages:
GENII (Napier et aL 1988), HGSYSTEM (H-anna et al. 1994;..Post et al. 1994a,b) and
FIREPLUME (Brown et al. 1997).'

In the DUF6 PEIS (DOE 1999), the accident analyses assumed that the accident would
occur in the center of thee storage yard site (i.e., Portsmouth and ETTP). For collective exposures,
radiation doses were 'assessed for the population within,a distance of 50 mi (80 km) from the



Assessment Methodologies F-13 Portsmouth DUF6 Conversion Final EJS

release point. Because the distance between the possible facility locaition's and the center point of
the sites is much smaller than the'assessment distance of 50 mi'(80 km), the" location of "the'
conversion facility would have very little impact on the off-site collective exposures. Individual'
and population impacts were estimated'for the public and'noninvolved workers. Impacts to'
involved workers during accidents were not quantified because it was recognized that, depending
on the accident conditions and the'exact location and response of the wbrkers,'the involved
workers would also be subject to severe physical and thermal (fire) hazards and that the impacts
from such hazards might be greater than the impacts from radiological or chemical 'exposure.`
Therefore, injuries and fatalities among involved workers'would be possible from chemical,
radiological, and physical forces if an accident did occur.-

Since the population distribution estimate would not vary significahtlyv'with the 'sjpecific'
location of the conversion facility,1the methodology used to'analyze the collective pubiic do'se in
the PEIS also would apply for this EIS analysis; Similarly, the'assum'ptions made in the PEIS for'
estimating the MEI doses were kept the same. For ground-level releases, the MEI wa's assumied'
to be located at a distance of 328 ft (100 m) from the release'point. For releases'from a stack, the
MEI was assumed to be at the point of maximum ground concentration. Current on-site and
off-site population distributions were used to estimate the collective noninvolved worker and
off-site public impact. ' '

Since trace transuranic (TRU) elements were identified in the DUF6 cylinder inventory
after the PEIS analysis was performed, their contribution to additional radiological impact was
considered in the analysis for this EIS. A conservative concentration 4wass'assumed for the
accidents, since the TRU elements are not distributed evenly through the DUF6 inventory.
Comparisons of the relative hazards from this .TRU concentration with the hazards from' DUF6
considered in the DUF6 PEIS were used to determine their radiological impact in' the 'a6cident
analyses conducted for this EIS. Appendix B contains a discussion of the methodology-used to'
assess the impacts associated with the presence of trace TRU contamination in' cylinders.

1;2.2 Chemical Impacts

General data used in the accident predictions included the foliowing:

* Release amount (source term) for.each 'chemical released,

* Chemical-specific health impact levels,

* Number of workers on site and population off site by direction, and'

* Locations of sources and receptors for both workers and members
general public.

Cif the

Two meteorological conditions, D stability with a 4-m/s (9-mph) wind speed and
F stability with a I-m/s (2-miles-per-hour [mph]) wind speed, were assumed for all scenarios
except the tornado accident scenario, which assumed D stability and 20-m/s (45-mph) wind.
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The same approach used for the DUF6 PEIS was adopted in this EIS for the chemical
facility accident analysis under the no action alternative and the' action alternatives. Accident'
consequences were estimated by using the HGSYSTEM (Version 3) model for the nonfire
scenarios and the FIREPLUME model for the fire scenarios. For each scenario and each of the
two meteorological conditions, hazard zones were generated for two health indices (i.e., adverse
effects and irreversible adverse effects). These zones were overlain on worker and general public
geographic information system (GIS) layers, with the zone origin located at the centroid of each
of the identified conversion plant site alternatives (Locations A, B, and C; see Figure 2.2-3)-
Updated data on current Portsmouth GDP.workers (2002) and updated general population data
(based on the 2000 census) were used to estimate the consequences and associated risk of each
accident scenario. The dispersion conditions (i.e., meteorology, accident frequencies, and, for
most scenarios, release quantities or source terms) were identical to those developed and used in
the DUF6 'PEIS., For the estimated chemical accident risks for the proposed conversion facility,
variations in this EIS from.values reported in the DUF6 PEIS are attributable to variations in the
candidate locations for the conversion facility, changes in the numbers and locations of workers
and the general public, and some changes in the source term values.

Of the nearly eight dozen postulated chemical accidents considered and evaluated in this
EIS, a total of eight bounding chemical accidents were identified for detailed risk analysis. These'
accidents are listed in Table 5.2-8.

F.2.2.1 Nonfire Accident Scenario Modeling

The nonfire accident scenarios were treated as either liquid spills on the ground followed
by evaporation and/or pressurized releases from tanks. The DUF6 PEIS assumed the same
temperature for both day and night spill conditions. This analysis differs in that it accounts for
evaporation rate reduction not only due to the assumed very conservative (from an air dispersion
perspective) low wind speed and F-stability condition combination but also due to what would be
typically lower ambient air temperatures during these conditions. The evaporation rate from
spilled chemical pools depends on pool temperature and saturation vapor pressure. The pool
temperature was conservatively assumed to be constant for the entire release duration and was
set equal to the assumed ambient temperature. The saturation vapor pressure was set equal to the
partial pressure over the pool. The saturation vapor pressure or the partial pressures of the vapors
emanating from the. pool depend on the pool temperature. For the aqueous HF spill scenarios, the
partial vapor pressures were determined for two temperatures, 770 F (250C for the F-I conditions,
representative of nighttime conditions during July or August) and 950F (350C for D4 conditions,
representative of daytime conditions during July or August). For a 70% HF solution, the partial
vapor pressure over the pool is 20 kPa (Tp = 770F [250C]) and 31.7 kPa (Tp = 950F [350C]),
determined empirically. Table F-I gives the spill assumptions and the source term for the
bounding aqueous 1IF spill scenario.
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TABLE F-I Bounding Aqueous (70%) IIF Spill
Source Term

Evaporation Spill
Rate Amount

Berm Evaporative Spill '(kgls) (kg)
Area Durationa
(m2) (h) F-I D4 F-I D4

412 2 0.13 0.58 933 4,211

a Unmitigated.

The evaporative emissions were estimated by using a-simplified evaporative model
(EPA 1999). The model uses the molecular diffusion of water and the kinematic viscosity of air
to calculate the mass transfer coefficient. Aless conservative estimiate of the evaporative release'
rate would be expected if chemical-specific molecular. diffusivities and kinematic viscosities
were used. Because of the, change in'quantity and chemical composition of the spill, the spill
hazard zone changed in this assessment. A scaling procedure was 'adopted to reccalculate the
hazard zone, as detailed below. ,

For a ground-level release, the simplified Gaussian expression for estimating 'downwind
concentrations can be rearranged to solve for the product of horizontal and vertical plume spread.'
This expression is shown below:

a = Q (mg/s) 3- (F.-)
2ru(m/s) XLOC (mg/mr )

The level of concern, XLOC, is set to the HF Emergency Response Planning Guideline
(ERPG)-1 and ERPG-2 levels. With the source term and wind speeds' already known, the
respective LOC ay, <z products can be calculated. The hazard distance can than be obtained from
the already tabulated sigma products (Turner. 1994, Table 2-5). The next step in identifying the
hazard area or zone is to estimate the hazard width for each contour. This is done by estimating
the approximate contour width at the mid-point or half the hazard distance. With these distances,
the respective sigma product and ay values in Table F-I can be used in Equation F.A to'solve for
the midpoint centerline concentration. The hazard width can than be estimated by using the
following expression:

HIV acy @ 0.5 HD, {21n[X(x,0,0) XLOCl) 2  (F.2)

By using the same procedure described above, hazard 'zonecdimensions can also be
estimated for the HF tank release analyzed for the.PEIS. The new hazard distances and hazard
widths can than be calculated by multiplying the original model-derived values by the ratios of
the new to old values calculated by using the above method.
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F.2.2.2 Fire Accident Scenario Modeling

In the fire accident scenarios, the release quantities were presented as a function of time
for the three phases of the release: puff, fire release, and cooldown. The 48G cylinder fire and
vapor temperatures, as reported in Brown et. al. (1997), were used in the FIREPLUME
simulations to estimate buoyant and smoldering plume rise and the resulting downwind
concentration contours.

F.2.2.3 Pressurized Release Accident Scenario Modeling

The anhydrous ammonia (NH13) rupture scenario was treated as a pressurized release tank
rupture. Some of the key release parameters used for the scenario are listed in Table F-2 (Vincent
2003).

The pressurized, release was modeled with the IIGSYSTEM AEROPLUME source
module and the GIOSYSTEM HEGADAS dispersion module (flanna et al. 1994; Poster al.
1994a,b), which handled the subsequent dispersion and transport of the dense, liquid-vapor
aerosol mixture emanating from the tank rupture. AEROPLUME is a multicomponent two-phase
thermodynamic aerosol jet model that simulates steady-state release rates from a rupture or a
leaking pressurized vessel and the near-field vapor cloud development of the flashed vapor and
aerosol components in expelled jet release. Upon formation of the flow field from the release
point and establishment of a heavy aerosol-laden cloud, the release is linked to the HIEGADAS
model to simulate dense vapor cloud dispersion and entrainment of ambient air as the cloud
moves and disperses downwind.

F.2.2.4 Health Impact Levels

Assessing the consequences from accidental releases of chemicals differs from assessing
routine chemical exposures, primarily because the reference doses used to generate hazard
indices for long-term, low-level exposures were not intended for use' in evaluating the short-term
(e.g., duration of several hours or less), higher-level exposures that often-accompany accidents.
In addition, the analysis of accidental releases often requires the evaluation of different effects:'
for example, irritant gases can cause tissue damage at the higher levels associated with accidental
releases but are not generally associated with adverse effects from chronic, low-level exposures.

TABLE F-2 'Anhydrous Nl13 Tank Rupture Spill
Parameters

Tank Fill Tank Release Tank Relief Berm
Size Level Fill Amt. Amt. Pressure Valve Area
(gal) (%) (gal) (lb) (psig)a (psig) (ft2)

6,565 85% ' 5,580 29,500 209 265 324

a psig = pound(s) per square inch gauge.
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To estimate the consequences of chemical/ accidents,i'two potential health effects.
endpoints were evaluated: (1) adverse effects and (2) irreversible adverse effects. Evaluation of
these two health endpoints was consistent with the accidentr evaluations typically conducted to
assess industrial risks (American Industrial 'Hygiene 'Association [AIHA] 2002). Potential
adverse effects range from mild and transient effects -' such as respiratory'irritation, redness of
the eyes, and. skin rash -- to more serious and potentially irreversible effects. Potential
irreversible adverse effects are defined as effects that genierally occur at higher concentrations
and are permanent in nature - including death, impaired'organ' function (such las damaged
central nervous system or lungs), and other effects that may impair everyday functions.

For uranium compounds; an'intake of 10 mg or more was assumed to cause potential
adverse effects (McGuire 1991). An intake of 30 mg of uranium was used as the health criterion
for potential irreversible adverse effects for exposure to uranium as either U308 or as UO2F 2.
The background document for the U.S. Nuclear Regulatory Commission (NRC) regulations for,:
the Certification of Gaseous Diffusion Planits (10 CFR Part 76) states that "in assessing the
adequacy. of protection of the'public health and safety from p6tential accidents, the NRC -will
consider whether the potential consequences of a reasonable spectrum of postulated accident
scenarios exceed 0.25 Sv (25 rem), or uranium 'intakes of 30 mg, taking into account the
uncertainties associated with modeling and estimating such consequences" (NRC 1994).
According to these regulations, the selection of the 30-mg uranium intake level as an evaluation
guideline level for irreversible injury was based on information provided in Fisher et al. (1994).

In applying the 30-mg uranium intake to accident analysis for the uranium compounds,
the following parameters were accounted for: molecular weight, solubility, inhalation rate, and
duration of predicted exposure. On the basis of an inhalation rate of 1.5 m3/h as the ventilation
rate during light exercise (ICRP 1994), and on appropriate adjustments to account for the percent
uranium in each compound, air concentrations corresponding to an intake level of 30 mg were
calculated for modeled exposure durations. For example, the air concentration of 26 mg/m3. of
uranyl fluoride (U02F2) corresponding to a 30-mg uranium intake for a 60-minute exposure to
U0 2F2 would be calculated as follows:

-J

30 mg uranium x 308/238 (molecular weight UO2F2/lnolecular weight uranium)
1.5 m3/h x modeled exposure duration (h) .. . 3

In addition, for the insoluble uranium compounds, an uptake factor was incorporated into
the calculated 'air concentrations, on the basis of ICRP guidance that 0.2% absorption be assumed
for inhalation of less soluble uranium ompounds that have biological half-lives of. years
(i.e., triuranium octaoxide or U30 8 ), as compared with 5% absorption for soluble and slightly
soluble compounds such as U0 2F2 (ICRP 1979).

,.~~~~~ . I ,,. a; ,;; . , .,,:

For HF and NH 3, potential adverse effect levels were assumed to occur at levels that
correspond to ERPG-I levels, and potential irreversible adverse effects levels were assumed to
occur at levels that correspond to ERPG-2 levels. ERPG I levels are defined as "the maximum'
airborne concentration below which it is believed nearly all individuals could be exposed for up
to I hour without experiencing or developing any but mild transient adverse health effects or
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perceiving a clearly defined objectionable odor" (ARIA 2002). ERPG 2 levels are defined as
"the maximum airborne concentration below which it is believed nearly all individuals could be.
exposed for up to I hour without experiencing or developing irreversible or. other serious health
effects or symptoms that could impair their abilities to take protective action" (AIHA 2002). The
ERPG values were generated by toxicologist teams who review all published (as well as some
unpublished) data for a given chemical (AIHIA 2002). The levels used in this assessment were as
follows: ERPG-I values of 2 ppm for [IF and 25 ppm for Nil 3 for adverse effects, and ERPG-2
values of 20 ppm for HF and 150 ppm for NH13 for irreversible adverse effects (AIHA 2002).

The chemicals evaluated exhibit irritant characteristics; the toxicity of these substances is
generally not linearly proportional to the intake amount. For example, the toxic effect of
exposure to 32 mg/m3 [IF for 30' minutes would actually be greater than the toxic effect of
exposure to 16 mg/im3 HF for 60 minutes, because the irritant action of the HF is greater at
higher air concentrations. Data on the appropriate adjustments of HIF concentrations for
evaluation of shorter exposure times are presented and discussed in various documents dealing
with the toxicity of UF6 (Fisher et al. 1994; McGuire 1991). On the basis of these data, for,
modeled exposure durationsof between 5 and 60 minutes, the air concentrations of HF and NH3
corresponding to the ERPG-2 value were calculated from:.

C = CERPG-2(60/t)0*5 , (F.4)

where:

C = adjusted exposure guideline value and

t modeled exposure duration (min).

It was conservatively assumed that the 5-minute adjusted, exposure guideline value would'be
applied even for modeled exposure durations of less than 5 minutes.

It should be noted that human responses do not occur at precise exposure levels but can
extend over a wide range of concentrations. The values used as guidelines for potential adverse
effects and potential irreversible adverse effects in this EIS should not be expected to protect
everyone but should be applicable to' most individuals in the general population. In all
populations, there are hypersensitive individuals who will show adverse responses at exposure
concentrations far below levels at which most individuals would normally respond (ARIA 2002).
Alternatively, some individuals will show no adverse response even at exposure concentrations
somewhat higher than the guideline levels.

F.2.2.5 Estimation of Population Impacted

Demographic data for the on-site worker population were cdmpiled'into a GIS layer by
using building footprint polygons-and records of the number of workers in the buildings. For the
off-site population, 2000 U.S. Census Bureau TIGER' (Topologically Integrated Geographic
Encoding and Referencing) block group data were obtained. In each layer, population density
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was calculated for each building or block group by.dividing the population for apolygon by the
area of the polygon. The site boundary $olygon was added to the off-site population layer,'and
the population inside the boundary was set to zero.

To estimate the population affected by. a specific accident, its plume was loaded into the'
GIS as a polygon, moved to an origin location, and intersected with one of the population layers
(either noninvolved'worker or general public). The .intersection process combined the plume
polygon with the population data, thereby.subdividing 'the polygons where the 'bounidarids
crossed and discarding portions of polygons falling-outside the plume footprint: Next,,the areas
of the subdivided polygons were recalculated and multiplied by the population density to obtain'
a population total for each. These values w~ere summed to obtain' an estimate of -the total
population 'within the plu 'me footprint. An assumption of this approach was that the population'
was uniformly distributed within each building or block group.- .

For eachocaccident,

For each accident, the.impacts on noninvolved workers and the general populations were
estimated. No quantitative predictions of impacts were made for involved workers. Noninvolved
workers. and members of the 'general .public were considered to be at risk for a given health
endpoint if they were located within the plume contour.(based on ERPG level or uranium intake
level) for the wind direction that would lead to the largest population'count.' Individuals 'were"
assumed to be in the locations where they work or live and, for conservatism,' the protection
provided by the building structure was not included. This computation involved the overlay of
the plume contour from the source point at Location A, B, or C and the rotation of the plume
30to 100 times to identify the direction with the highest number of workers or general.
population. Those counts were reported in the impact evaluation. In most cases,' ihe 'directioii
leading to the maximum worker count did not match the direction for the maximum general
population count. The adverse effects and irieversible adverse' effects contours were predicted
for each accident, with the adverse effects contour being the larger of the twvo. For UEW6 releases,
both the U0 2F2 contour and -the HF contour' were predicted for'both'" adverse effects and
irreversible adverse effects levels; in general, the -F contiurs'were larger than the uranium
contours and led to larger population risks. :

The MEI worker was assumed to be located 328 ft (100 m) from the accident location.'
The MEI for the general population was assumed to' be located at the nearest fence line positi6n,
although there are currently no residences at these locations at the three current storage sites.
Impacts for MEls are presented as "yes" or "no" in Chapter 5 of this EIS, depending on whether
air concentrations of chemicals greater than or equal to corresponding adverse''effects and
irreversible adverse effects were modeled at the MEI locations.

F.2.3 Accident Frequencies' ' ' - '

The expected frequency of an accident is an estimate of the chance that it might occur
during operations. Frequencies range from 0.0 (no chance of occurring) to 1.0 (certain to occur).:.
If an accident is expected to happen once every 50 years, the frequency of occurrence is 0.02 per
year: I occurrence every 50 years= I - 50 - 0.02 occurrence per year. A frequency estimate can



,4ssessment Methodologies F-20 Portsmouth DUF6 Conversion Final EIS

be converted to a probability statement. If the
frequency of an, accident is 0.02 per year, the Accident Categories and Frequency Ranges
probability of the accident occurring sometime ' Likely (L): Accidents estimated to occur once or
during a 10-year program is 0.2 (10 years x more in 100 years of facility operations
0.02 occurrence per year).' . (frequency of >I x I" 3I/)T).

U~nlikely (U): Accidents estimated to occur
The accidents evaluated; in this. EIS between once in 100 years and once in

were anticipated to occur over a wide range of 10,000 years of facility operations (frequency
frequencies, from once every few years to less from I x I 0 2/yrto I x IO0/yr).'
than once in I million years. In general, the.o, Extremely' Unlikely (EU): Accidents estimated
more unlikely it would be for an accident to to occur between once'in 10,000years and onceI
occur (the lower its probability), the greater the in I million years of facilitl operations (frequency
expected consequences. Accidents' were from I x l04/yr to I x lO yr).17
evaluated for four frequency categories: likely, Incredible (1): Accidents estimated to occur less
unlikely, extremely unlikely, and incredible 'than 'one time in: I 'million years of facility
(see text box). To interpret the importance of a - operations (frequency of<l l0 61yr0 .a6
predicted accident, the analysis considered the
estimated. frequency of occurrence of that ' '

accident. Although the predicted consequences of an incredible accident miglt be high, the lower
consequences of a likely accident (i.e., one much more likely to occur) might be considered more
important.

* . . . .1;.2.4 Accident Risk,

The term "accident risk". refers to a quantity that considers both the severity of an
accident (consequence), and, the, probability that the accident will occur. .Accident risk is'
calculated by multiplying the consequence. of an accident by the accident probability. For.'
example, if a facility accident has an estimated frequency of occurrence of once in 100 years
(0.01 per year) and if the accident occurred with an estimated. consequence of 10 people
suffering from irreversible health effects (IlEs), then the annual risk of the accident would be
reported as 0.1 IHE per year (0.01 per year x 10 IllEs). If the facility was operated for a period
of 20 years, the accident risk over the operational. phase of the facility would'be' 2 IHEs
(20 years x 0.1 IHE per year).

This' definition of 'accident risk was used to compare accidents that have different
frequencies and 'consequences. Certain high-frequency. accidents that have relatively, low
consequences might pose a larger overall risk than low-frequency accidents that have potentially
high consequences. In calculations of accident risk, the consequences are expressed in terms of
IHEs and adverse health effects for chemical releases and in terms of expected LCFs for.
radiological releases.

F.2.5 Physical ilazard Accidents'

Physical hazards, unrelated to radiation or chemical exposures, were assessed for eachL
alternative by estimating the number of on-the-job fatalities and injuries that could occur to
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workers. The expected numbers of worker fatalities' and injuries associated with each option
were calculated on the basis of statistics available from the Bureau of Labor Statistics (BLS), as
reported by the National Safety Council (2002), and on estimates of total worker hours required
for construction and operational activities.

Construction and. manufacturing annual fatality and injury rates were used for the
construction and operational phases of each option, which were computed separately because
these activities have different incidence statistics. The injury incidence rates were for injuries
involving lost workdays, including days away from work and/or days of restricted work activity.
The specific rates used in calculations for each ,option were as follows: fatalities during
construction, 13.3 per 100,000 workers; fatalities during operations, 3.3 per 100,000 workers;
injuries during construction, 4.1 per-100 full-time workers; injuries during operations, 4.5 per
100 full-time workers (National Safety Council,2002).

Fatality and injury risks were calculated as the product of the appropriate incidence'rate
(given above), the number of years for construction and operations, and the number of FTEs for
construction and operations. The available fatality and injury statistics by industry are not refined
enough to warrant an analysis of involved and noninvolved workers as.separate classes.

The calculation of risks of fatality and injury.from industrial accidents was based solely"
on historical industrywyide statistics and -therefore did .not consider a threshold (i.e.,:any activity:
that would result in some estimated risk of fatality and injury). All DUF6 activities would be
implemented in accordance with DOE or industry best management practices, thereby reducing
the risk of fatalities and injuries. .; ;

*~~I . , , '....................

F.3 hUMAN HEALTH AND SAFETY-TRANSPORTATION

The methodology and assumptions used in this transportation risk assessment were based
on two previous analyses conducted for the transportation of depleted uranium compounds
(DOE 1999; Biwer et aL 2001). The approach is described below.

. . .. . ........ .- . -. ....

F.3.1 Scope or the Analysis ... .* .. .

The transportation risk assessment involved estimating the potential human health risks
to both crew members. (i.e., truck drivers and rail crew) and members of the public during
transportation of various forms of depleted uranium and other materials: Impacts' that could arise,
from the radioactive or chemical nature of the cargo and also'from the nature of transportation
itself, independent of the cargo, wvere addressed. Transportation risks were evaluated.for all of
the materials.that could potentially be. transported for each.alternative, including UF6 cylinders,,
uranium conversion products, HF and other chemicals, and process waste. A summary of the
materials transported. is 'provided in Table. F-3. Transportation impacts were .estimated for
shipment by both truck and rail modes for most materials. The impacts were assessed on a route-
specific basis, but unit risks per kilometer were developed for shipments of the conversion



I A'-

Assessment Methodologies F-22 Portsmouth DUF6 Conversion Final EIS

TABLE F-3 Potential Shipments of Material Analyzed
for the DUF 6 Conversion ElSa

Material Origin Destination

Depleted U308 ' Portsmouth Envirocare, NTS
LLW, empty cylinders Portsmouth Envirocare, NTS
CaF2  Portsmouth Envirocare, NTS
Hf ' Portsmouth User facility
Non-DUF6 cylinders ETTP Portsmouth
DUF6 cylinders ETTP Portsmouth

a CaF2 = calcium fluoride, ETTP = East Tennessee
Technology Park, LLW = low-level radioactive waste,
NTS Nevada Test Site,.

products for use because the locations of user facilities are not yet known. In the' latter case, the'
unit risk factors were used to estimate transportation impacts for sample distances of 250, 1,000,
and 5,000 km (260, 620, and 3,100 mi); average route characteristics were assumed. In the'case
of depleted uranium conversion products; impacts from shipment to two alternate disposal sites
were also estimated.

The transportation-related risks to human health were assessed from both vehicle- and
cargo-related'causes. Cargo-related risks arising from both the radiological and chemical hazards
of the depleted uranium shipments were assessed when appropriate.

With regard to the radioactive nature of depleted uranium, the cargo-related impacts on
human health during transportation would be caused by exposure to-'ionizing' radiation..
Exposures to radiation could occur during both routine (i.e., incident-free) transportation and
during accidents. During routine operations, the external radiation field in the vicinity of a
shipment must be below limits specified in federal regulations. During transportation-related
accidents, human exposures may occur following the release and dispersal of radioactive
materials via multiple environmental pathways, such as exposure to contaminated ground oi
contaminated air or ingestion of contaminated food.

In contrast, the chemical nature of depleted uranium and 'other hazardous chemicals does
not pose. cargo-related, risks to humans during routine transportation-related operations.
Transportation operations are generally well regulated with respect'to packaging,: such that small
spills or seepages during routine transport are kept to a minimum and do not result in exposures.
Potential cargo-related health risks: to humans can occur only if the integrity of a container is
compromised during an accident (i.e., ifa container is breached). Under such conditions, somne
chemicals may cause an immediate health threat to exposed individuals, primarily through
inhalation exposure.
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Vehicle-related risks result from the nature of transportation itself, independent of the
radioactive and chemical characteristics of the cargo. For example, increased levels of pollution
from vehicular exhaust and fugitive dust emissions may affect human health. Similarly, accidents
during transportation may cause injuries and fatalities from physical trauma.

Vehicle-related health impacts and health impacts from the radioactive and'chemical
nature of the depleted uranium are presented separately in the tables of this EIS. No attempt has
been made (even ,in, cases where both; radioactive and chemical characteristics imust' be"
considered) to sum the estimated radioactive, chemical, and vehicle-related risks. To understand
and interpret the estimated health impacts presented in this report, readers must keep in mind the
fundamental differences between the radioactive, chemical, and vehicle-related hazards
discussed below. - ; ;

The technical approach for estimating transportation risks uses several'computer models
and databases. Transportation risks were assessed for both routine and accident conditions. For
the routine assessment, risks wvere calculated for the collective ~populations'of all potentially
exposed individuals, as well as for a small set of ME1 receptors. The accident assessment
consisted of two components: (1) an accident risk assessment, which considered the'probabilities
and consequences of; a range of possible . transportation-related accidents, including
low-probability accidents that have high consequences and high-probability accidents that'have'
low..consequences, and. (2) an accident consequence assessment, which'considered only the
radiological consequences of.low-probability.accidents that were postulated' to result in the
largest releases of radioactive material. The release fractions used in the accident risk assessment
were based on the data in NUREG-0 170 (NRC 1977) and independent engineering analyses.

F.3.2 Radiological Impacts

All radiological impacts are calculated in terms of dose and associated health effects' in
the exposed populations. The radiation dose calculated is the total effective dose equivalent as
specified in 10 CFR Part 20, which is the sum of the deep dose -equivalent from exposure to
external radiation and, the 50-year committed effective, dose equivalent (ICsRP 1977)' from
exposure to internal radiation. Doses of radiation are calculated in units of rem for individuals'
and in units of person-rem for collective populations. ' . '

- . - - , ' . ;. .. :: ., :Jo. . ,. - , , ,, ,, . - . . ' X

The potential exposures to the general population'from transportation 'of'radioactive
materials, whether during routine operations or from postulated accidents,:areiisually at a' 16w
dose, such that the primary adverse health effect is the potential induction of latent cancers
(i.e., cancers that occur after a latency period of several years from the time of exposure). The
correlation of radiation dose and human health effects forlow doses has beenttraditionally based
on what is termed the "linear/no-threshold hypothesis," which has bern'described by various
international authorities on protection against radiation. This hypothesis implies- in part, that
even small doses of radiation cause some risk of inducing cancer and that doubling the radiation
dose would mean doubling the expected number of cancers. The data on the health risk from
radiation have been derived primarily from human epidemiological studies of past exposures,
such as Japanese survivors of the atomic bomb'in World War'll anid persons exposed during
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medical applications. The types of cancer induced by radiation are similar to "naturally
occurring" cancers and can be expressed later in the lifetimes of the exposed individuals.

On the basis of the analyses conducted for this report, transportation-related operations'
are not expected to cause acute (short-term) radiation-induced fatalities or to produce
immediately observable effects, in exposed individuals. Acute radiation-induced fatalities occur
at doses well in excess of. 100 rem (ICRP 1991), which generally would not occur for a wide
range of transportation activities, including routine operations and accidents.l For all severe
accident scenarios analyzed, other short-term effects, such as temporary sterility and changes in
blood chemistry, are not expected.

In this EIS, the radiological impacts are expressed as health risks in terms of the number
of estimated LCFs for each alternative. The health risk conversion factors (expected LCFs per
dose absorbed) were taken from ICRP Publication 60 (ICRP 1991): The health risk conversion
factors used were 5 x 104 LCF per person-rem for members of the general public and 4 x' 10 4
LCF per person-rem for occupati~onal workers.

The RADTRAN 4 computer code (Neuhauserand Kanipe 1992) was used' for the routine
and accident cargo-related risk, assessments to estimate the radiological impacs' to collective
populations. As. a complement to the RADTRAN calculations, the RISKIND computer code
(Yuan et al. 1995) was used, to, estimate scenario-specific radiological doses to MEIs during both
routine operations and accidents and to estimate population impacts for the accident consequence
assessment.

F.3.3 Chemical Impacts

In contrast to radioactive hazards, chemical hazards do not pose cargo-related risks to
humans during routine transportation-related operations. Transportation operations are generally
well regulated with respect to packaging, such that small spills or seepages during routinie
transport are kept to a minimum and do not result in exposures. With respect to chermical'
hazards, the cargo-related, impacts to.human health during transportation would be caused by
exposure occurring as a result of container failure and chemical release during an accident (i.e., a,
collision with another vehicle or road obstacle). Therefore, chemical risks (i.e., risks that result
from the toxicology of the chemical composition of the material transported) are assessed for
cargo-related transportation accidents. The chemical risk from transportation-related accidents
lies in the potential release, transport, and dispersion of chemicals into the environment and the
subsequent exposure of people primarily through inhalation exposure.

An accidental release of UF6 to the atmosphere would result in the formation of U0 2F2
and [IF from the reaction of UF6 with moisture in the atmosphere. Both compounds are highly
water soluble and toxic to humans.

In general, individual acute whole-body doses in the range of 300 to 500 rem are expected to cause fatality in
50% of the exposed individuals within 30 to 60 days (ICRP 1991). . ' .
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The risks from exposure to hazardous chemicals during transportation-related accidents
could be either acute (immediate impact) or latent (result in cancer that would present'iitself after
a latency period of several years). The severity of the immediate health effects would depend
strongly on the toxicity and exposure concentration of the specific chemical(s) released. The
severity of the immediate (i.e., acute) health effects could range from slight irritation to fatality
for the exposed individuals. Neither the uranium compounds 'nor'HF are carcinogens or*
suspected carcinogens. Therefore, latent cancer incidences and fatalities from chemical exposure
are not expected and not assessed in this report for potential accidents.

In this assessment, the endpoint for acute health effects that was assessed is the potential
for irreversible adverse health effects (fromi permanent organ damage or' the impairment of
everyday functions up to and including lethality). A nonlinear or threshold correlation between
the exposure' concentration and the toxicity was assumed for the evaluation of this acute effect;
that is, it was assumed that some low level of exposure could be tolerated without affecting
health. In many cases, data on human toxicity that relate acute health effects tob chemical
exposures did not exist. When data on toxicity in humans were not available, chemical risk
estimators were derived from levels that are toxic to laboratory animals. The use of animal data
to predict toxic concentrations in humans added uncertainty'to the risk estimates.

In addition to understanding the results in terms of the health endpoint described above,'it'
is of interest to understand how it relates to potential fatalities. Exposure to HF or uranium
compounds is estimated to be fatal to approximately 1% or less of those persons experiencing
irreversible adverse effects (Policastro et al. 1997). - ' -

The chemical transportation accident risk assessment was performed by using the'
HGSYSTEM and FIREPLUME models (Brown et al. 1997) for uranium compounds (DUF6 ,
U308 , and cylinder heels) and the Chemical Accident Stochastic Risk AssessmentvModel
(CASRAM) (Brown et al. 1996, 2000) for HF. Chemical accident consequences were assessed
by using HGSYSTEMIFIREPLUME for uranium compounds and HGSYSTEM for HF.-

F.3.4 Vehicle-Related Impacts

In addition to the cargo-related risks posed by transportation-related activities, Vehicle-
related risks were also assessed for the same -routes. These risks, which are independent of the
radioactive nature of the cargo, would be incurred for similar shipments of any commodity. The
vehicle-related risks were assessed for both routine conditions and accidents.

Vehicle-related risks during routine transportation are incremental risks 'caused by
potential exposure to airborne particulate matter from fugitive dust and vehicular exhaust
emissions. These risks are based on epidemiological data that associate mortality rates' with
ambient air particulate concentrations. A discussion of the basis for the emissions risk factors
and the uncertainty associated with them is provided in Section F.3.5.3.

The vehicle-related accident risk refers to the potential for transportation-related
accidents that could result in fatalities due to physical trauma that are not related to the cargo in
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the shipment. State average rates for transportation-related fatalities were used in the assessment.
Vehicle-related risks are presented here in terms of estimated fatalities for the truck and rail
options considered.

F.3.5 Routine Risk Assessment Method

The RADTRAN 4 computer code (Neuhauser and Kanipe 1992) was used for the routine
risk assessments to estimate the radiological impacts to collective populations. The RISKIND
computer code (Yuan et al. 1995) was used to estimate scenario-specific doses to MEIs during
routine operations. Routine risks from hazardous chemical shipments are not expected. It is
assumed that the shipping packages would not leak during routine transportation operations.

F.3.5.1 Collective Population Risk

The radiological risk associated with routine transportation results from the potential
exposure of people to low-level external radiation in the vicinity of loaded'shipments. Because'
the radiological consequences (dose) occur as a direct result of normal operations, the probability
of routine consequences is taken to be unity in the RADTRAN 4 code.' Therefore, the dose risk is
equivalent to the estimated dose.

For routine transportation, the RADTRAN 4 computer code considers all major'groups' of
potentially exposed persons. The RADTRAN 4 calculations of risk for routine highway and rail
transportation include exposures of the following population groups:

Persons along the route (off-link population). Collective 'doses' were
calculated for all persons living or working within 0.5 mi (0.8 kmi) of each
side of a transportation route. The total number of persons within the 1-mi
(1.6-km) corridor was calculated separately for each route considered in the
assessment.

c Persons sharing the route (on-link population). Collective doses were
calculated for, persons in all vehicles sharing the transportation route. This
group includes persons traveling in the same or opposite directions as the
shipment, as well as persons in vehicles passing the shipment.

* Persons at stops. Collective doses were calculated for people who might be
exposed while a shipment was stopped en route. For truck transportation,
these stops include stops for refueling, food, and rest. For rail transportation,
stops were assumed to occur for purposes of classification.

* Crew members. Collective' doses were calculated for truck and 'rail
transportation crew members involved in the actual shipment of material.
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The doses calculated for the first three population groups were'added together'to yield the
collective dose to the general public; the dose calculated for the' fourth group represents the
collective dose to workers. The RADTRAN 4 models for routine dose are not intended for use in'
estimating specific risks to individuals:

For the DUF6 cylinder shipments, route-specific data we're used to estimate' the collective
routine risks using the input assumptions as given-in Biwer et al. (2001).'For this EIS, the route
data were updated with population data from the 2000 census.

F.3.5.2 Maximally Exposed Individual Risk - ' -

In addition to assessing the routine collective population risk, RISKIND was used to
estimate the risks to MEls for a number of hypothetical exposure scenarios. Receptors included
transportation crew members, departure inspectors', and members of the public 'exposed during
traffic delays, while working at a service station, or while living near a facility.

,RISKIND wasused to calculate:the dose'to each MEI considered for an exposure
scenario defined by an exposure distance, duration, and frequency speific' to that receptor. The.
distances and durations of exposure were similar to those 'given in' previous transportation' risk
assessments (DOE 1990b, 1995, 1996, 1997b,':1999) The scenaribs were not meant to be
exhaustive but were selected to provide a range of potential exposure situations. '

The RISKIND external dose model considers direct external exposure and exposure from
radiation scattered from the ground and air. RISKIND was used to calculate the dose as a
function of distance from a shipment on the basis of the dimensions of the shipment (millirems
per hour for stationary exposures and millirems per event for moving shipments).'The code
approximates the shipment as a cylindrical volume source, and the calculated dose includes
contributions from secondary radiation scattering :from buildup (scattering 'by the material
contents), cloudshine (scattering by the air), 'and grbundshine (scattering by the ground).'The
dose rate curve (relative dose rate as a funictio'n of distance) specific to depleted uranium was
determined by using the MicroShield code (Negin and Worku 1992) for'input into RISKIND. As
a conservative measure, credit for potential shielding between 'the shipment'and the 'receptor was
not considered.

F.3.5.3 Vehicle-Related Risk - i

Vehicle-related health risks resulting from routine transportation mightfbe asso6iated 'with
the generation of air pollutants by transport vehicles during shipment; such 'risks are indepeindent
of the radioactive or chemical nature of the shipment. The health endpoint assessed under routine
transportation conditions was the excess latent mortality due to inhalation of vehicular emissions.
These emissions consist of particulate matter- in the form of diesel engine 'exhaust and fugitive
dust raised from the road/railway by the transport vehicle.
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Risk factors for pollutant inhalation in terms of latent mortality were generated by Biwer
and Butler (1'999) for transportation risk assessments. Jhese risks are based on' epidemiological
data that associate mortality rates with particulate concentrations in ambient air. Increased latent
mortality rates resulting from cardiovascular and pulmonary diseases have been linked to
incremental increases in particulate concentrations in air. Thus, the increase in ambient air
particulate concentrations caused by a transport vehicle, with its associated fugitive dust and
diesel exhaust emissions, is related to such premature latent fatalities in the form of risk factors;
In this EIS, values of 8.36 x 10-10 latent fatality/km for truck transport and 1.20 x 10-10 latent
fatality/railcar-km for rail transport were used. The truck value is for heavy combination trucks
(truck class VIIIB). Because of the conservatism of the assumptions made to reconcile results
among independent epidemiological studies, the latent fatality risks estimated by using these
values may be considered to be near an upper bound (Biwer and Butler 1999). The risk factors
are for areas with an assumed population density of I person/km2 . One-way shipment risks were
obtained by multiplying the appropriate risk factor by the average population density along the
route and the route distance. The risks reported for routine vehicle risks in this EIS are for
roun -trip travel of the transport vehicle.

The vehicle risks reported here are estimates based on the best available data. However,
as is true for the radiological risks, there is a large. degree of uncertainty in the vehicle emission
risk fNctors that is not readily. quantifiable. For example, large uncertainties exist with regard to
the extent of increased mortality that occurs. with an incremental rise in particulate air
concentrations and with. regard. to whether there are threshold air concentrations that are
applicable. Also, estimates of the particulate air concentrations caused by transport vehicles
depend on location, road conditions, vehicle conditions, and weather.

F.3.6 Accident Risk Assessment Methodology

The radiological transportation accident risk assessment used the RADTRAN 4 code for
estimating collective population risks and the RISKIND code for estimating MEI and population
consequences. The IIGSYSTEM model (Post et al.. 1994a,b) was used to assess the hazardous
chemical transportation accident risks for both. the collective population and' individuals. The,
model is a widely applied. code recognized by the EPA for chemical accident consequence
predictions.

The collective accident risk for each type of shipment was determined in a manner
similar to that described for routine collective population risks. For the DUF6 cylinder
shipments, route-specific data were used to estimate the collective accident risks on the basis of
the input assumptions given in Biiwer et al. (2001). For this EIS, the route data were updated with
population data from the 2000 census.

F.3.6.1 Radiological Accident Risk Assessment

The risk analysis for potential accidents differs fundamentally from the risk analysis for
routine transportation because occurrences of accidents are statistical in nature. The accident risk
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assessment is treated probabilistically in RADTRAN 4 and in the HGSYSTEMM approach used to
estimate the hazardous chemical component of risk. Accident risk is defined as the product 'of the
accident consequence (dose or exposure) and the probability of the accident occurring. In this
respect, both RADTRAN 4 and HGSYSTEM estimate the collective accident risk to populations
by considering a spectrum of transportation-related accidents. The specti-um of accidents 'was
designed to encompass a range of possible accidents, including low-probability accidents that
have high consequences and high-probability accidents that have low consequences'(such as
"fender benders"). The total collective radiological accident dose risk was calculated as:

RTotaI=DXA I (pixc i)X (F.5)
* ~i1,n

where:

.RToja.= total collective dose risk for a'single shipment distanceD (person-rem),'

D = distance traveled (km),..

A accident rate for transport mode under consideration (accidents/km),

Pi = conditional probability that the accident is in Severity Category i, and

Ci collective dose received (consequence) should an accident of Severity
Category i occur (person-rem).

The results for collective accident risk can be directly compared with the results for r6utine:
collective risk because the latter results implicitly incorporate a probability of occurrence of I if
the shipment takes place. i . . .

The RADTRAN 4 calculation of collective accident risk employs'models that quantify
the range of potential accident severities and the responses of transported packages to' ac6idents.
The spectrum of accident severity is divided into a number of categories. Each category of'
severity is assigned a conditional probability of occurrence -that is, the probability that an
accident will be of a particular severity if an accident occurs. The more 'severe the accident, the'
more remote the chance of such an accident. Release fractions' defined as the fraction "6f the'
material in a package that could be released in an accident, are assigned to each accident severity
category on the basis of the physical and chemical form of the material. The model takes into
account the mode of transportation and the type of packaging being considered. The accident;
rates, the definition of accident severity categories, and the release fractions used in this analysis
are discussed further in Biwer et.al.: (1997, 2001). The approach for hazardous chemicals
incorporates the same accident severity categories and release fractions as those used' by
RADTRAN 4. . ...

. , . ., .................. ': '. . . ,, ! .

For accidents involving the release of radioactive material, RADTRAN 4 assumes thati
the material is dispersed in the environment according to standard Gaussian diffusion models.
For the risk assessment, default data for atmospheric dispersion were used, representing an
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instantaneous ground-level release and a small-diameter source cloud (Neuhauser and Kanipe
1995). The calculation of the collective population dose following the release and dispersal of
radioactive material included the following exposure pathways:

* External exposure to the passing radioactive cloud,

* External exposure to contaminated ground,

* Internal exposure from inhalation of airborne contaminants, and

* Internal exposure from the ingestion of contaminated food.

For the ingestion pathway, national-average food transfer factors, which relate the
amount of radioactive material ingested to the amount deposited on the ground, were calculated
in accordance with the methods described by NRC Regulatory Guide 1.109 (NRC 1977) and
used as input to the RADTRAN code. Doses of radiation from the ingestion or inhalation of
radionuclides were calculated by using standard dose conversion factors (DOE 1988a,b).

F.3.6.2 Chemical Accident Risk Assessment

The risks from exposure to hazardous chemicals during transportation-related accidents
can be either acute (result in immediate injury or fatality) or latent (result in cancer that would
present itself after a latency period of several years). Both population risks and risks to the ME1
were evaluated for transportation accidents. The acute health endpoint - potential irreversible
adverse effects - was evaluated for the assessment of cargo-related population impacts from
transportation accidents. Accidental releases during transport of UF6, U30S, and HIF were;
evaluated quantitatively.

The acute effects evaluated were. assumed to exhibit a threshold nonlinear relationship
with exposure; that is, some low level of exposure could be tolerated without inducing a health
effect. To. estimate risks,. chemical-specific concentrations were developed for potential
irreversible adverset effects. All individuals exposed at these levels or higher following an
accident were included in the transportation risk estimates. In addition to acute health effects, the
cargo-related risk of excess cases of latent cancer from accidental chemical exposures could be
evaluated. However, none of the chemicals that might be released in any of the accidents would
be carcinogenic. As a result, no predictions for excess latent cancers are presented in this report
for accidental chemical releases.

In addition, to address MEls, the locations of maximum hazardous chemical
concentrations were identified for shipments with the largest potential releases. Estimates of
exposure duration at those locations were obtained from modeling output and used to assess
whether MEI exposure to uranium and other compounds exceeded the criteria for potential
irreversible adverse effects.
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The primary exposure route of concern with respect to an accidental release of ha2a'rdous
chemicals would be inhalation.'-Although direct exposure to haza'rdous chemicals via' other
pathways, such as ingestion or dermal absorpition,'would'also be possible, these routes would be'
expected to result in much lower exposure than the inhalation pathway doses for the chemicals of
concern in this assessment. The' likelihood 'of acute effects would be mriubh less for the! ingestion
and dermal pathways than for inhalation.

The chemical transportation risks for shipme'nt of the depleted uranium compounds were
estimated by using FIREPLUME and HGSYSTEM accident consequences multiplied by, the
appropriate'accident rate probabilities, population densities, and distance traveled in a similar
fashion to that used by RADTRAN, as 'discussed in Section F.3.6:1' for 'the 'radiological
transportation risks;

The chemical accident transportation risk anid consequences for'shipm'ent of aqueous HF
were' estimated using'the CASRAM and HGSYSTEM models, re'sp-ectively. For' the' risk'
assessment,: 24 'generic 'but 'representative -routes were 's6lected for hazardous 'commnodity
shipments in the region of interest (ROI). The generic HF routes were'de'rived' from hisiorical
shipments of five chemicals, in addition to HF, that are typically shipped in similar corrosive
chemical: container tank trucks.' Temperature-depehdcent vapi- 'pressures and 'densities for
aqueous'HF properties were derived with'an'empirically'derived formilati n (Pratt 2003) and
experimentally generated plots (Honeywell International,' Inc. 2002). The heat of vaporization
was 'calcuilaied from vapor pressure relationiships'. These parameters were used in estimating the
evaporation'rate from the HF pool and the-HF that spilled onto the surface. Rail and highiway
accident rates,' spill fraction; "and population densities along the shipment "routes were
incorporated into CASRAM from statistics' rep6rted' in the' Hazardous Material Inforronation
System (HMIS) database and from census data. For each shipment, CASRAM calculates the
probabilities of a release, given an accident and the risk of adverse'(ERPG-l)' and irreversible
(ERPG-2) effects associated with the shipment. The overall risks are estimate'd by'summing over
all shipments and routes. The risks are normalized by shipment distance'eaid weight,'so that the
calculations can be 'applied' to specific 'shiuriient 'destinations and shipmeni 'quantities. For
consequence assessment, procedures that are'the same or similar to those used for fixed facilities
are used (e.g., aqueous HF tank rupture). A description of the method can be found in' Section'
F.2.2.1, Nonfire Accident Scenario Modeling. It was assumed for both the risk and consequence
assessment that aqueous HF would be shipped in nonpfessurized corrosive liquid tank cars with a
20,000-gal (76,000-L) capacity for'rail shipments, and in corrosive liquid cargo tanker (MC3I2)
trucks with a 5,000-gal (I 9,000-L) capacity. ' '''* '

*. ; . . . . ^ ,

F.3.7 Accident Consequence Assessment

Because predicting the exact location of a severe transportation-related accident is
impossible when estimating population impacts; sepairate accident'ctnsequen'c'esw'iere calculated
for accidents occurring in three population density zones: rural, suburban, and urban. Moreover,
to address the effects of-the atmospheric conditions existing'at the time of an" accidetnt' 'two
atmospheric conditions were 'considered: neutral (i.e.,'unstable) and stable.
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The MEl for severe transportation accidents was considered to be located at the point of
highest hazardous material concentration that would be accessible to. the general public. This
location was assumed to be 100 ft (30 m) or farther from the release, point at the location of.
highest air concentra1tion as determined by the HGSYSTEM and FIREPLUME models. Only the
shipment accident resulting in the highest contaminant concentration was evaluated for the MEL.,

F.3.7.1 Radiological Accident Consequence Assessment-

The RISKl`ND code was used to provide a. scenario-specific assessment of radiological.
consequences from severe transportation-related accidents. Whereas the RADTRAN. 4 accident
risk assessment considered the entire range of accident severities and their related probabilities,
the RISKIND accident consequence assessment focused on accidents that result in the largest
releases of radioactive, material to the environment. Accident consequences were presented for
each type of shipment that might occur under any given option for each alternative. The accident-.,
consequence assessment was intended to provide an estimate of the potential impacts posed by a
severe transportation-related accident.'

The severe, accidents considered in, the consequence assessment were characterized by
extreme mechanical and thermal forces. In all cases, these accidents would result in a release of
radioactive material to the environment. The accidents correspond to those, within the highest.
accident severity category, as described' previously. These accidents represent low-probability,.
high-consequence events. The probability of accidents of this magnitude would depend on the
number of shipments and the total shipping. distance, for the options, considered; however,
accidents of this severity are expected to be extremely rare.

The severe accidents involving solid radioactive material that would result in the highest
impacts would generally be related to fire. The fire would break down and distribute the material..>;
of concern. Air: concentrations* of radioactive contaminants at receptor locations following -a
hypothetical accident were determined by using the FIREPLUME model..On the basis of these
air concentrations, RISKIND was used to calculate the radiological impacts for the accident
consequence assessment.

,The accident consequences were calculated for both local populations and MEls. The
population dose included the, population within 50 mi (80 km) of the site of the accident. The
exposure pathways considered were similar to those discussed previously for. the accident risk
assessment. Although remedial activities after the accident (e.g., evacuation or ground cleanup)
would reduce the consequences of an accident, these activities were not accounted for in the
consequence assessment.

F.3.7.2 Chemical Accident Consequence Assessment

HGSYSTEM Version, 3.0, was used to estimate the potential consequences from severe
hazardous chemical -accidents. FIREPLUME was used to . predict the consequences of
transportation accidents involving fires. The HIGSYSTEM model is discussed in Section F.2.2.
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F.3.7.3 Vehicle-Related Accident Risk Assessment

-The vehicle-related accident- risk refers -to the potential for transportation-related
accidents that could directly result in fatalities not related to the cargo in the shipment. This risk
represents fatalities from mechanical causes. National-average;rates for transportation-related
fatalities (Saricks and Tompkins 1999) were used in the assessment for' shipments without a'
defined origin or destination site (e.g., the use location of the conversion HF products). For truck
transport, 1.49 x 10-8 fatality per' truck-krm was 'assumed. For rail transport, 7.82 x 10-8 fatality
per railcar-km was assumed. State average fatality rates -from Saricks and Tompkins (1999) were
used in the assessment for the DUF6 shipments that had known origin and destination sites.
Vehicle-related accident risks were calculated by multiplying the total distance traveled by the
rate for transportation-related fatalities. In all cases, the vehicle-related accident risks were
calculated by using distances for round-trip shipment. ' - "

,,.I. -, . -...... .

rF.4 AIR QUALITYAND NOISE

F.4.1 Air Quality

Potential air quality impacts under each alternative were evaluated by estimating
potential air pollutant emissions from the activities associated 'with facility construction 'and
operations, followed by atmospheric dispersion modeling of these emissions to assess impacts' on,
ambient air quality. :. - . .-

Air emissions resulting ~from activities associated 'with construction '(e.g., construction
equipment, engine exhaust, and 'fugitive'dust emissions) and with operations (e.g., boiler2 and
emergency generator stack emissions) were 'estimated by. using applicable emission factors
(EPA2002) and emission 'and activity level data provided by UDSJ (UDS 2003b).` The'
significance of project-related emissions was evaluated by' 'comparing the estimated' -
project-related emissions with countywide or statewide emissions.

Atmospheric'dispersion modeling of pollutant emissions was performed by'using: the
EPA-recommended ISC-short-term 'model (EPA-1995). In addition to project-related'emission
data, model input data included stack and building downwash data, meteorological data, receptdr'
data, and terrain elevation data. Emissions from construction activities were assumed to occur
during one daytime 8-hour shift, while the emissions from facility operations were assumed to
occur 24 hours per day and 7 days per week.3 : Effects of building downwash on stack plumes

2 UDS is currently proposing to use electrical heating in the conversion-facility but is evaluating other options. If
natural gas was used, either furnaces or boilers could be selected. The air emissions from boilers are greater than
those for residential-type furnaces for carbon monoxide (CO) and nitrogen oxides (NOJ), and the same for other
criteria pollutants and volatile organic compounds (VOCs). To assess bounding air quality impacts, a boiler
option was analyzed.

3 The backup generator is assumed to be operating for 192 hours per year, which represents 4 hours per month for
testing and 3 days of operation twice per year in response to a power outage.
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were considered for the emission sources during the operational period. The meteorological data
selected for the Portsmouth site are the 1999 on-site surface data (30-m [99-ftI level), combined
with mixing height data at Wilmington, Ohio. For construction impact analysis; initial receptor
grids were placed- at distances of 100 m (328 fl) from the construction site (because heavy
equipment operators would not allow public access any closer for safety reasons) and extended
up 50 km (31 mi) beyond existing boundaries. For operation impact analysis, receptor grids were -

set along and beyond the existing and planned conversion facility boundaries up to 50 km
(31 mi). The grid intervals ranged from 25 m (82 ft) near the facility to 5 km (3 1 mi) outmost.
To model the effects of terrain elevation, elevation data for the emission sources and receptors
were also input to the model.

For assessing potential air quality impacts, the estimated maximum: ground-level,
concentration increments due to these pollutant emissions beyond site boundaries were' compared
with allowable PSD increments. Total maximum concentrations, obtained by adding the
background concentration levels representative of the site to the estimated maximum
ground-level concentration increments, were compared with applicable national and state
ambient air quality standards.

F.4.2 Noise

Potential noise impacts under each alternative were assessed by- estimating the sound
levels from noise-emitting sources associated with facility construction and operations; followed
by noise propagation modeling. Examples of noise-emitting sources include heavy equipment
used in earthmoving and other activities during construction; process equipment and emergency
generators during operations; and train whistles and on-site and. off-site traffic during
construction. and operations. Potential noise levels due to these sources were obtained from the
literature (Harris Miller.Miller & Hanson, Inc. [1IMMII] 1995) and data provided by UDS
(UDS 2003b). For construction of the conversion facility, detailed information on the types and
number of construction equipment required is not available. Therefore, for construction impact
analysis, it was assumed that the two noisiest sources would operate simultaneously at the center
of the construction site (I1MMI- 1995). For operations impact analysis, the highest noise levels
(inside buildings) measured at the Framatome ANP Richland, Washington, facility, similar to the
proposed facility at Portsmouth, were assumed to be those at a distance of 15 in (50 ft) from the'
facility. . - i

Noise levels, at the nearest residence from the alternative sites were estimated by using a
simple noise propagation model on the basis of estimated sound levels at the source. The
significance of estimated potential noise levels at the nearest residence was assessed by
comparing them with the EPA noise guideline (EPA 1974) and measured background
noise levels.
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F.5 WATERAND SOIL

Potential impacts to surface' water,' groundwvater, a'nd soil du'ring facility construction,
normal operations, and :potential accidents were evaluated. Methods' of quantitative and'
qualitative impact analyses are described in'the following paragraphs.

For surface water, impacts were assessed in terns' of runoff, floodplain' encroachment,
and water quality. Changes in runoff were assessed'by comparing riunoff areas iwith and without
the proposed facility. Floodplain encroachment was assessed by evaluating the location'of the
proposed facility in terms of known floodplai'ns. 'Inputs to the- floodplain 'evaluation included
estimated facility effluent volumes and estimates of flow volumes in nearby streams and rivers.
Water'quality impacts were estimated by using the proposed drinking water standard of 30 pig/L
(EPA 2003b) as a guideline. When data wereuinavailable,j'assessment'mnodels that account for the
different types of contaminants and diluitionestimiate's' f6r'the surface water features were used to
estimate surface water conditions. i'- '' - ' ' '

Potential -impacts on' groundwater were assessed'in terms of changes in-rech&ge'to''
underlying aquifers, depth to groundwater, direction 'of groundwater flow, and groundwater ...
quality. Changes to recharge of groundwater wvere evaluated by comparing the increase in' the''
impermeable area produced by construction and operations with the'recharg6 are'a aVailable at:
actual or-representative sites. Impacts on the depth'to groundwater wer'e'valuat6d by comparin'g
existing water use with modified water needs. Changes in the direction of groundwaiter'flo'w'
were evaluated by examining the potential effects produced by the increased water demand. A
model that considers movement, dispersion, adsorption, and decay of the contaminant source
material over time was used to estimate the migration of contaminants from soilrce'areas to the''
groundwater (i.e., groundwater quality). Details of the model are provided in Tomasko (1997).

Potential impacts to soil were assessed in terms of changes in topography,' p'erm'ability,
quality, and erosion potential. Erosion potential 'was evaluated in terms of disturbed land area.
Changes in soil quality were evaluated on the basis of the amounts of contaminants deposited as
a result of certain activities. No standard is available for limiting soil concentrations of uranium';'
a health-based guideline value of 230 pg/g (EPA 1995a), applicable for residential settings, was
used as a guideline for comparison in this EIS. ' '

F.6 .SOCIOECONOMICS " '

F;.6.1 Scope of the Analysis -i . ..

For this EIS, the analysis of the socioeconomic impacts under the' iio action alternative'-'
and the action alternatives was based on-the analysis performed for the DUF6 PEIS (DOE 1999),
which used cost engineering data provided by Dubrin et al. (1997), with additional information
provided by UDS (UDS 2003b).
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For the action alternatives and the no action alternative, impacts were estimated. for the
ROls at Portsmouth and ETTP. The analysis estimated the impacts of continued storage and
conversion on regional economic activity, including direct (on-site) and- indirect (off-site)
employment and income. In addition, the impact of each conversion technology 'on
(1) population in-migration, (2) local housing markets, (3) local public service employment, and
(4) local jurisdictional revenues and expenditures was also calculated. Additional details on the
analysis of socioeconomic impacts undertaken for the DUF6 PEIS are provided in Allison and
Folga (1997). Updated data on the affected environment at each site were used to revise the..
impacts from continued storage and conversion facilities on the economy and community at each
site that were described in the DUF6 PEIS (DOE 1999) and in Hartmann (1999a,b,c).

An assessment of the socioeconomic impacts from transporting DUF6 was not included'.
in the DUF6 PEIS analysis or in this EIS. The transportation of DUF6 would likely not lead to
significant en route socioeconomic impacts because the total expenditures for transportation:
related to DUF6 would be small compared with expenditures related to total shipments of all
other goods for any of the routes that might be used. The analysis might also have considered the
socioeconomic impacts of potential accidents, particularly for. DUF6-related transportation
activities.. However, because it is unlikely that any potential accident would release. large'
quantities of hazardous or radioactive material into the environment, accidents are expected to!;.
create only minor local economic disruption, and a substantial commitment'of fiscal resources
for accident remediation would probably, not be necessary at any of the current storage sites or
along transportation routes.

F.6.2 Technical Approach for the Analysis

F.6.2.1 Regional Economy

The analysis of regional economic impacts used engineering cost data for facilities that
would be constructed and operated and input-output economic data for the ROI surrounding the
site. The ROI was defined as the counties in which 90%.of.site employees currently reside
(see Section 3.1.8). Additional data from the U.S. Bureau of the Census (2002a,b) were used to
forecast economic data to provide the basis for the presentation of relative impacts.

The analysis was performed by using the engineering cost data of Dubrin et 'al. (1997) for
the construction and operation of the conversion facility, which were then updated by using UDS
data (UDS 2003b). Direct (on-site) employment and income impacts were then calculated on the
basis of average total labor costs (i.e., fully loaded labor costs, including site overhead,
contractor profit, and employee benefits) in each category. Estimates of direct income impacts
were calculated by, adjusting average fully loaded: labor costs to exclude the various components
of site overhead, state and federal income taxes, and other payroll deductions. This process
produced a measure of disposable wage and salary income that would likely be spent in the
regional economy at each of the sites.
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Indirect (off-site) impacts were based on detailed item-specific procurement 'data for
material and on adjusted direct and indirect labor costs: Cost information was associated with the
relevant standard industrial classification '(SIC) codes and construction and operation schedule-
information to provide estimates of'procurement 'and wage and 'salary'expenditures' for each
sector in the local economy for the year in' which expenditures would be rmade. 'nformation on
the 'expected pattern of local and nonlocal procurement for the various materials and labor'-
expenditures by SIC code was then calculated on the basis of local shares" of national
employment in each material and labor procurement category and information provided for the
site. Expenditures by SIC code by year occurring in the ROI were then mapped into the Bureau
of Economic Analysis (BEA) sectors used in an IMPLAN input-output model (Minnesota
IMPLAN Group, Inc. 2003) specified for the ROI (see Section 3.1.1.8). Each model was used to
produce employment' and'income multipliers' for each 'sector where 'procurement and 'labor

expenditures occur. Indirect impacts were then calculated by multiplying expenditures in each
sector by the input-output multipliers produced by the model for the ROI. L

Impacts were presented in terms of the (I) direct, indirect, and total 'employment imrnpacts;,'
(2) direct and total income impacts; and (3) relative employment impact, or'the miagnitude of the
absolute impact compared' with the growth in the' local economic' employment baseline.'
Construction impacts for the facility were presented for the peak construction year. Operations'
impacts were presented for the first year of operations.

F.6.2.2 Regional Economy Assessment Model

The analysis used county-level IMPLAN input-output economic data for 2000
(Minnesota IMPLAN Group, Inc. 2003) to measure the regional economic'impacts of conversion
facilities at the site. The IMPLAN input-output model is a microcomputer-based program that
allows construction of input-output models -for counties or combinations of countiesg'for any
location in the' United States.- Input-output data are the economic accounts of any given region
and show the flow of commodities to industries from producers and institutional consumers. The
accounts also show consumption activities' by workers, owners of capital, and imports from
outside the region. The model contains 528 'sectors, representing industries in agriculture,'
mining, construction, manufacturing, wholesale ahd retail trade; utilities, finance, insurance and
real estate, 'and consumer and business services The model also includes information'for e6ch
sector on employee compensation; proprietary and property income; person'al consumption
expenditure; federal, state, and local expenditures; inventory and capital formation; and imports
and exports. The model can be used to produce accurate estimates of the impact of changes in
expenditures in specific local activities on employment and income' in any given year. The
analysis of regional economic impacts used the model to calculate multipliers for each sector in
the ROI for which' procurement and wage and salary expenditures would be-likely to6occur.
These multipliers were calculated for the year 2000, the latest year available.

For this EIS, data from the 2000 census were' used :to modify and update' the data
presented in the data compilation reports (Hartmann 1999a-c) for both the affected environment'
and impact sections. In addition to using 2000 population data'to 'describe population'trends in
the ROI, counties, and important cities near'the site, these data were used to'provide'information'
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on per capita personal income at the county level and on the number of employees per capita at
the county and city level for key public services, including police, fire protection, general
government, education, medical facilities, and hospitals.. Housing data from the 2000 census
were also used to establish trends in housing. growth over the period 1990 to 2000; details were
presented for both the owner-occupied and rental markets, including vacancy rates. The 2000
census data were used in this EIS to update the impacts that were described in the data
compilation reports for each alternative.

F.6.2.3 Population

The construction and operation of a conversion facility would likely lead to in-migration
into the ROI. In-migration would be both direct, related to new employment created on site, and
indirect, related to changes in employment opportunities in the ROI; as a whole. In the DUF6
PEIS (DOE 1999) analysis, the number of direct employees in-migrating was based on
information on employment in existing DOE.programs and on the level of contractor support.
Indirect in-migration that, would s occur .. for each ROI was calculated by using assumed
in-migration. rates. associated. with changes in employment in the local industries most
significantly affected indirectly by construction . and operation expenditures, with' residual
in-migration rates assumed for the remaining industries in the economy' indirectly affected.. As in
the DUF6 PEIS, population impacts in this EIS are presented in terms of the (I) absolute total
(direct and indirect) in-migration impact and (2) relative population impact, or the magnitude of
the absolute impact compared with the growth in the local economic population baseline.

F.6.2.4 Local Housing Markets

In-migration that would occur with the construction and operation of a conversion facility.
could affect the local housing market in the: ROI. The DUF6 PEIS (DOE 1999) analysis
considered these impacts by estimating the increase in demand for housing units in each year of
construction and operation on the basis of the number of in-migrating workers to the area
surrounding each site and average household size. The results were, compared with forecasts for
housing supply and demand and owner-occupied and rental vacancy rates for each year during
construction. and .operation,. on the basis of information provided by the U.S. Bureau of the
Census (1994, 2002a).

F.6.2.5 Local Jurisdictions

The construction and operation of a conversion facility would likely lead to some
in-migration into the area surrounding the site, which would change the demand for educational
services provided by school districts and for public services (police, fire protection, health
services, etc.) provided by. cities and counties. The.DUF6 PEIS (DOE 1999) analysis used
estimates of in-migration (see above) as the basis for estimating. impacts on public service
employment and impacts on revenues and. expenditures for the various counties, cities, and:
school districts in. the ROI. Revenue and expenditure data were . based on.. the annual
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comprehensive financial reports produced by individual jurisdictions surrounding each site and
on demographic information provided by the U.S. Bureau of the Census (2002a). Impacts were
presented in terms of the number of (1) new public service' employees required and
(2) percentage change in forecasted revenues and expenditures for counties, cities, and school
districts. Impacts were estimated for the peak year of construction and the first year of operation
for the conversion facility.

F.7 ECOLOGY

Potential impacts on terrestrial and aquatic biota -including vegetation' and wildlife,
wetlands, and federal- and state-listed threatened and endangered species - were evaluated. The
impact analysis focused on the radiological and chemical toxicity effects to biota that would
result from exposure to DUF6 and related compounds and from physical'disturbance to biota and
habitats. The conversion of DUF6 was evaluated, on the basis of the UDS technology for
converting DUF6 to depleted U3 08 . The analysis considered potential impacts on biota in'the
vicinity of the Portsmouth site.

The analysis of impacts on wildlife addressed the effects of facility construction
(including physical disturbance and habitat loss) and facility operations (including air quality,
radiological,'and chemical toxicity effects through the exposure pathways of inhalation, dermal
contact, and.ingestion)..Exposures were based on predicted concentrations of contaminants in'
air, surface water, groundwater, and soil. ;Radiological dose 'rate estimates -(in'rad/d) '-were
calculated for 'aquatic biota (fish and shellfish) 'on the basis of undiluted concentrations
(in pCi/L), energy released per decay (MeV) for depleted uranium, and a bioconcentration factor
(factors of 2 'and 60 were applied for fish and shellfish', respectively). These dose rate estimates
were compared with the dose limit of I rad/d'specified in DOE Order 5400.5 (DOE 1990a). The
screening level for potential ecological effects is 4.55 x 103 pCi/L for fish (Bechtel Jacobs
Company LLC 1998). In addition, concentrations of uranium, uranium compounds, and HF in
air, water, and/or soil were compared with published benchmark values (levels 'with no effects or
lowest observed effects) to determine potential toxicity effects. Benchmark values for air
concentration lowest observable' effects due to' inhalation were 7 Mg/M3 for HF and 17 mg/M3

for U308. 'The benchmark values 'for aquatic toxicity were a screening level 'of 2:6 jig/L, 'the
Tier II secondary chronic' value for potential adverse effects (Suter and Tsa6'1996), and a lowest
observable effect level of 150 /gfL for total "uranium '(Hyne 'et al. 'I 992). Potential impacts
analyzed included impacts on individuals (such as mortality, injury, or physical disturbance) and
potential changes in biotic communities.

The analysis of ecological impacis on 'pllnt species 'addressed' the effects of facility
construction (such as effects from the 'remov'al of vegetation) and operations (such as chemical
toxicity effects). Estimated concentrations of uranium in soil were compared .with a benchmark
value of 5:ttg/g, which is the lowest observed effects concentration '(Will and Suter 1994)..
Potential impacts analyzed included impacts 'on' individuals (such as injury or mortality) and
potential changes in biotic communities. "
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Physical disturbances, to biota and habitats were also evaluated. The general guidelines
used to assess impacts of habitat loss and wildlife disturbance were as follows:; (1) negligible
impacts were those that would affect less than 10. acres (4 ha) of required land; (2) moderate
impacts would affect 10 to 100 acres (4 to 40 ha) of required land; and (3) potential large impacts
would affect more than 100 acres (40 ha) of required land.

The potential impacts on wetlands were based on the direct impacts that could result from
construction (such as filling) or the indirect impacts that could result from changes in water
quality or the hydrologic regime or from soil compaction or runoff. The potential impacts on
federal- and state-listed threatened and endangered species were based on the direct impacts that
could result from. habitat, loss or modification or the indirect impacts that could result from
disturbance.

Input for the impact analysis included data on plant and animal species either known to
occur or that could potentially occur at the site and in ecosystems (such as wetland, forest,
grassland) in the vicinity of the site.

F.8 WASTE MANAGENIENT

Potential impacts to waste management programs at Portsmouth and ETTP were
evaluated for the alternatives considered in this EIS. The categories of waste evaluated were
LLW, TRU, hazardous waste, and nonhazardous solid and liquid waste. Current (as of fiscal year
[FY] 2002) projected total generation volumes for each of the categories of waste for the period
covering FYs 2002 through 2025 were obtained from a database maintained by the DOE Oak
Ridge Office for the site (Cain 2002). These volumes included wastes generated from routine site
operations and from planned environmental restoration activities; they are summarized, in
Table F4.

For this EIS, annualized generation volumes were derived, for use in evaluating potential
impacts from the conversion facility. These volumes were derived by dividing the forecasted
total volumes from FY 2002 through FY 2025 by 24 years. These annualized generation volumes
are included in Table F-4 and are also presented in Sections 3.1.9. and 3.2.9 for Portsmouth and
ETTP, respectively.. Potential impacts were then evaluated (see Chapter 5) by comparing the
waste volumes that would be generated (from the conversion to U308 considered in this EIS)
with the annualized generation volumes.

The majority of the wastes generated from the conversion facility would be LLW and
nonhazardous wastes (wastewater .and solids). At both Portsmouth and ETTP, all LLW is
transported off site for disposal .except Comprehensive Environmental Response,, Compensation,
and Liability Act (CERCLA) or environmental restoration LLW solid wastes generated at ETTP.
(These wastes are disposed of at the disposal cell located 'within the Oak Ridge Reservation
[ORR] complex.) Nonhazardous wastewater is. treated at on-site -treatment facilities and
discharged to permitted outfalls. It appears that the wastewater treatment facilities at these sites
would have adequate remaining capacities to treat the additional wastewater that
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TABLE F-4 Environmental Management Waste Generation Forecasta for Fiscal Years
2002 through 2025

Waste Volume (m3)

- Inventory Forecast of Newly Total Managed
at End of 'Generated Waste, Waste, -Annualized

Site: Waste Type FY 200 FY 2002-2025 FY 2002-2025 Projectionc

ETITpb
... ..

Hazardous
LLW
LLMW
TRU
Nonhazardous
(sanitary/industrial)'

Wastewater
Solids

, .. - -

. '.- 0- 8,288
20,595 953,059

2,572 62,608
0f . ,, 0

0 1,131,169
0 * -'.280,911

8,288
973,654

65,180
0

1,381
162,276

10,863
0

.,. I

I

* 1,131,169 188,528
280,911' 46,819 :-

Portsr
I

nouth Hazardous
: . LLW

LLMW
TRU
Nonhazardous
(saniiarytiiidustrial)

Wastewater
Solids

0
13,587 ;
.6,147

0 : .

2,587
1,727,409

- 129,124
1, 0

2,587
1,740,996

135,271
0

., I .

0
76,358

112
75,695

5,881
0

.0
3,320 . ' '

Ij I ', :, .

. .0 0

0 * - 76,358
- . : L , _ '

Source: DOE Oak Ridge Operations Office(Cain 2002). Volume projections include wastes from
routine site operations and environmental restoration. A large portion of the waste would be from
environmental restoration activities.

b For ETTP, it is projected that the majority of the waste would be generated by FY 2008, consistent
with the site's accelerated schedule.

c Annualized projections were obtained by dividing volumes by 6 years for ETTP and 23 years for
Portsmouth.

;a . , .r ,

would be' generated from the.,conversion facility (see Section 3). Nonhazardous solids 'at
Ports outh'are disposed of at an on-site landfill. At ETTP, nonhazardous solids generated frbm'--
environmental restoration activities are disposed of: at the landfill located within the' ORR'
complex, and the remaining waste (from other site activities) is transported to an off-site facility.
All low-level mixed (radioactive and hazardous) waste (LLMW) and hazardous ivaste at these
sites are transported off site for disposal, except for waste from environmental restoration
activities at ETTP,.which is sent.to the disposal cell located, within the ORR complex. TRU'
waste would most likely be transported to the.,Waste Isolation Pilot Plant '(WIPP) in
New Mexico. . ..
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F.9 RESOURCE REQUIREMENTS

The evaluation of resource requirements identified the major resources required that
could be determined at this level of analysis. The commitment of material and energy resources
during the entire life cycles of the facility considered in this EIS would include construction
materials that could not be recovered or recycled, materials rendered radioactive that could not
be decontaminated, and materials consumed or reduced to unrecoverable forms or waste. For
construction, materials required would includedwood, concrete, sand, gravel, steel, and other
metals. Materials consumed during operations could include operating supplies, miscellaneous
chemicals, and gases. Strategic and critical materials, or resources with small reserves, were also
identified and considered.

Energy resources irretrievably committed during construction and operations would
include the fossil fuels used to generate heat and electricity (if furnaces or boilers were used for
heating; current plans are for electrical heating of facilities). Energy in-the form of diesel fuel,
gasoline, and oil would also be used for construction equipment and transportation vehicles.

The assessment of potential resource requirements for continued storage (no action) and
the action alternatives was based on comparing the resource requirements needed for building
and operating the proposed facility with the existing resource capacities of on-site infrastructure
systems and with current off-site demand for resources at the three current storage sites. A
variation of the methodology applied in the Waste Management Programmatic Environmental
Impact Statement (WM PEIS) (DOE 1997a) was utilized in this EIS study. The effects of the
various options on on-site infrastructure systems (such as electrical demand) were assessed
qualitatively by comparing the new demand with the existing maximum capacity. The demand
on the off-site infrastructure that would result from new resource requirements was compared
with the estimated current demand.

F.10 LAND USE

The evaluation of land use impacts under the action alternatives and the no action
alternative employed a similar approach. A baseline description for 2003 outlined the land use
patterns.currently occurring on the Portsmouth site, providing a sense of what is boih typical and.
acceptable in this locale. A complementary description of land use in Pike County, based on
available interpreted satellite imagery, provides a sense of land use tendencies in the vicinity of
the site (which remained relatively unchanged over the past decade). An analysis of the
alternatives, in turn,, enabled an assessment of how compatible (or incompatible) the various
potential development scenarios would be with existing land use patterris. Although the analysis
employed quantitative data when available - such as summaries of land use activities by the
size of the area involved - the assessment ultimately was qualitative, being based on
comparisons with existing land use patterns and current zoning and planning guidelines.
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The assumptions underlying the assessmrent of impacts on land use' for this EIS include
these: '' ;.- '

* Baseline'conditions are assumed to be those that are occurring 'in 2003,
although, in some' cases, information on land'use Wias available 'from' poior
years.

* The projected operating life of the proposed facility is assumed to be 25 years,
beginning in about 2006.

* Under the no action alternative, continued storage of DUF6 is assumed to
-occur over a 40-year period. - '

F.11 'CULTURAL RESOURCES ' ' ' *' - *' '

. Cultural resources include those portions of the natural and man-made enivironment that
have significant historical or cultural meaning.; These resources include'archaeological sites;
historic structures, cultural landscapes, and traditional cultural properties.

The DUF6 conversion project activities that would have the greatest potential ' for
affecting significant cultural resources would be those related to construction. It is anticipated
that the operation and decommissioning of the conversion facility would have far fewer effects.

Three alternative locations for the conversion facility have been proposed for Portsmouth.
The area of potential effect at each construction location was determined. This'area would
include the land within the boundary of each facility construction location, including access
roads, laydown areas, parking areas,' and' any- 'locations where' upgrades to 'infrastructure
(e.g., roads, power lines, and water lines) would be necessary. The land use history of these areas
was reconstructed and evaluated to determine to what extent recent construction or earthmoving
has altered the landscape and thus affected the likelihood of cultural resources' being present.

A records search was conducted for each proposed construction location to determine if
either unevaluated cultural resources or cultural 'resources eligible" for inclusion in the Naiional
Register of Historic Places (NRHP) were known to exist.- All classes 'of cultural resources wvereie
considered, ranging in date from the prehistoric to the contempora-y."Sources included published
documents, cultural resource surveys on file at the site, and files maintained by the rilevant State
Historic Preservation Officer (SHPO). Consuiltation was undertaken'vith the"SHPO and Native
American groups with historical ties to the area. This' information was piaced within a brbader'
cultural and historical context. If cultural resource information was lacking, requiring rie^'w'field'
studies before construction, the potential for encountering cultural resources in the projected area
of effect was evaluated on the basis of the knowni distribution' of cultural resources in the
surrounding area. . - ' ' " ' * ' '

The potential effects of chemical and radiological 'releases on cVultural resources 'were
investigated. There is a potential for an adverse'effect on historic structures when secondary. air
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quality standards for criteria pollutants are exceeded. Secondary standards set pollution limits to
protect public welfare and include protection against damage to buildings (EPA 2002). Air
quality models were used to estimate the potential that construction and operation of the
conversion facility would. result in pollution beyond these limits. In this model, the projected
increase in emissions was. added to the background levels for the pollutant, and the sum was
compared wiih state and national secondary standards. The potential for adverse effects on
cultural resources from the accident scenarios considered in this EIS was also evaluated.

F.12 ENVIRONMIENTAL JUSTICE

The methods used to evaluate environmental justice impacts emphasized issues identified
in Executive Order 12898 ("Federal Actions to Address Environmental Justice in Minority
Populations and Low Income Populations"), which defines environmental justice as a topic that
must be evaluated for federal actions. As such, the methods focused on- identifying' high' and
adverse impacts on low-income and minority populations under the action alternatives and the
no action alternative. The impacts examined under.. environmental- justice, included' those
impacts identified in all disciplines considered in this EIS (human health, air quality,
socioeconomics, etc.).

The evaluation of impacts under environmental justice was based on the following basic
assumptions: .

* Baseline conditions are those occurring in 2002. However, the data used to
identify minority populations were from 2000, and the data used to identify
low-income populations were from 1999.

* The anticipated operating life of the proposed facility is 25 years; beginning in
2006.

* The ROI for environmental-justice varies by impact area, ranging from 50 mi
(80 km) from the proposed facility to geographic areas close to the facilities.

* Because the environmental justice evaluation relied heavily on analyses in other
disciplines, it also incorporated the assumptions underlying these other inquiries: The data used'
to evaluate impacts. related to environmental justice were of two types: (I) census data used to'
define disproportionality and (2) data on anticipated effects under the action alternatives and the,
no action alternative. Data from the most recent decennial census of population and housing;,
conducted in 2000, provided a recent, detailed basis for evaluating the distribution of minority
and low-income populations. These two population groups are defined as follows:

* Minority: Individuals who~classify themselves as belonging to any of the
following racial groups: Black (including Black or Negro, African American,
Afro-American, Black Puerto Rican, Jamaican, Nigerian, West Indian, or
Haitian); American Indian, Eskimo, or Aleut; Asian or Pacific Islander; or
"Other Race" (U.S. Bureau of the Census 1991; see CEQ 1997). In the 2000
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census, many individuals categoizied!"'themselves as belonging to more than
one race. This EIS considers individuals of multiple-races to be minority,
regardless of the races 'involved. 'This 'study 'also' includes individuals
identifying themselves as Hispanic in origin, technically'an'ethnic category,
under minority. To avoid double counting, the analysis included 'only 'White
Hispanics, since the above racial groups already accounted for Non-White
Hispanics.'

* Low-income: Individuals falling below the poverty line. For the 2000 census,
the poverty line was defined by a statistical threshold based on a weighted
average that considered both- family size and -the ages of individuals in a*':
family. For.example, the 1999 weighted average poverty threshold annual'
income for a family of three with one related child younger than '18 years was
$13,410, while the poverty threshold fora' family of five with one child
younger than 18 years was $21,024'(U.S. Bureau of the Census'2000). -If a'
family fell below the poverty line for its 1particular composition, the census
considered all individuals in that family to be below the poverty line. Lowv
income figures in the 2000 census reflect incomes in 1999, the most recent
year for which entire annual incomes were known at the time'of the most
recent census. - ,

This EIS examined minority and low-income populations with census data collected and
presented for counties and for census tracts. Census tracts are small, relatively permanent
statistical subdivisions of a county, usually containing between 2,500 and 8,000 persons
(U.S. Bureau of the Census 1991). Through the use of these geographic units, the environmental :
justice analysis is geographically commensurate with analyses in two other impact areas of
particular concern with regard to minority and low-income populations: socioeconomics (which'
used counties) and human health (which used census tracts). .

Environmental justice is not itself an impact area, per se. Rather, it considers other
impacts that are both high and adverse and affect minority and low-income populations..
disproportionally. As such, the results of assessments in these other disciplines were crucial in
the evaluation of environmental justice -'- -essentially preceding the environmental .justice
evaluation. The key type of data recq-uired'to' identify environmental justice concerns. was the
result of these other analyses.

F.13 CUMULATIVE IMPACTS

Cumulative effects or impacts result from the incremental impact of the action
alternatives when added to other past, present, and reasonably' foreseeable' future actions,-
regardless of what government agency or private entity undertakes such actions. Cumulative
effects may result from impacts that are minor individually but that, when viewed collectively
over space and time, can produce significant impacts. The approach used for cumulative anialysis'
in this EIS was based on the principles outlined by the Council on Environmental Quality
(CEQ 1997) and on the guidance developed by the: EPA' (1999) for independent reviewers
of ElSs.
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The analysis of cumulative impacts focused on. specific impacts on the. human or natural
environment that could result from multiple actions in the vicinity of the Portsmouth site and the
ETTP site. Generally, the geographic area for each cumulative impact analysis was defined by
the specific resource or receptor of concern and the spatial extent of the interacting (cumulative)
impact generators. Although the cumulative analysis acknowledged the past history of impacts at
each site, its emphasis was on future cumulative impacts-that could occur during the life of a
conversion facility. This focus allows the decision maker to place the direct and indirect impacts
of the action alternatives within the context of other potential stressors.

The cumulative impact analysis for this EIS was not meant to be a review of all potential
environmental impacts at and near a site, nor was it meant to be a sitewide impact analysis. As a
starting point, the cumulative' analysis used the direct and indirect impacts from the action
alternatives as evaluated, for each. technical subject. Then similar impacts from other actions
(including DOE actions, United States Enrichment Corporation (USEC) actions, and the actions
of others) were identified. These were added to determine the cumulative impact from all
activities occurring together. Then meaningful trends in past, present, and future cumulative
impacts were discussed.. -

For each cumulative impact, the significance of the consequences was assessed on the
basis of the (1) likelihood' of the impact, (2) geographic or spatial' extent of the impact,
(3) duration in time of the impact, (4) applicable regulatory considerations, (5) potential for
recovery if the impact was temporary, and (6) potential for effective mitigation.
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-ft ~ Departinent of Energy

ifOak Adj Opera d" mttxe
1O.01o=2001

a~ , , dOnk T erwussec . -.

' July 18.'2002

f. RRon Sparh=an
Ofrperson
Shane Tribe
P.Ox BQX 189
Miani, OX 74355

Dar Mr. Sparkman: - - -

The U.S. Dcparmcnt of Energy (DOE) is prpingz aD Envirormcntal Impct Statemcet (EIS)
.prescting the 1mly effects of constructng and opering one or more plants to convert siored
Depketed Uraniun Hcxafluoride (DUtW into i more stablk form. As pat of this process, the
DOE is initiating consultations with Native American groups ith historical ties to the aras
cnder consideration for a conversion facility.

lle EIS will evaluate plans to build and opete DUF, conversion fzcilities at the Paducah
Gaseous Diffusion Plant (PGDP), McCrackG County, nXtucky wnd the Portsmouih Gasoi s
Diffusion Mlint (PORTS), Pike County, Ohio. Three possible eonsuuction locations will be
evlha3tedatacahsite. TheNoticeofIntcnttoprcparetpet EIS waspublishedn OSeptember8.'
2001 in the Fedcral Register. Public scoping for the DUF, conversion EIS took place between
Scphtaba 1S, 2001 and January 11. 2001.

The enclosed maps show the location of thc PORTS site and the alteratihve facility locations
under consideration xt PORTS. Cultural resource inventories have been initiated at PORTS. In
most ceses the lkelihood of cultural resources being disturbed by construction activitics is low.
Only Location B includes some hind with high archaeological sensitivity. The potential effects of
the openntion of the facilities on cultural resources located in the area surrounding PORTS %il
be evaluated in te ETS.

We have deeacnined, in accordance with §8003 of the Advisry Council on Historic
Preservation's (Council) revised regulations for the protection of historic propaties, that DOE's
proposed action for the coanvrion of DUF, is: (I) an ratuking, as defined in 36 CFR
§800.16 j)- and (2) is a type of ctivity that hs the potential to cause effects on historic
propeties. In accordxne with §800.8(e) of thc Courcirs rptions, we are notifying you, and
the Council by copy of this letter, that we intend to use the process and documetion required
to comply with tht National Environental Policy Act (1ZEPA) to comply with Section 106 of
the National Historic Preservation Act PA) for this undertaking. In using the NEPA process
in lieu otthe procedures set forth in §8003 through §800.6 of the Councirs regulations (i.e., the
Section 106 process), we will enscre the stndards Ut forth in §SO0.8(cXl) through §800.8(cX5)
are tnet
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Pleae contact us if you have my concerns orcomnenti regitring the proposcd prmcct Any
information you provida mgarding specific cultual rcsoursc will remain confidential as
stipulated in 36 CFR Part 800.11. To ensure that your ooc s receivo ful considCration, plcase
submit any comments within 30 days of the receipt of this lettr.

Thnbk )ou for your attention to our notfication of initiation of consultation. If you have any.
questions or need additional information on this matcte, pleaso contact mne at (365) 576-0273 or
by cmail at hartmangs or.doe.gov.

Sincexely,

. rMYEIS Docutnent Manager
DOE ORO Cultural Resources
Management Coordinator

Enclosures

cc wlenelosues:

Skip Gosling. HR.76, HQTORS . .
Tom McCulloch4 Advisory Councl on 13istoic Pncstnation
Lois Thompson. EM-23Z, IIQ/ORS
Ktisd 'Wchle, PORTS Sito Office

, . .

. , ..... * . . I. . .

... . , ... . ,I ,
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Department of Energy

Oak Rdgo Opeataons Oflko
P.O. Bcx 2001

Oak Ridge Tayosee 37831-

uly 14,2002

Mlr. Ronald Fromnan
Mrinipa1 Chief
Peoria Indian Tnibc of Oklaboa
P.O. Box 1527
Miami, OK 74355

Dr Chief Frornan:

lle U.S. Departent of Energy (DOE) is prag an Environmcntal Impact Statment (S)
prcscnting the likcly, cffccts ofconstucing aod op ting one or marc plants to conuv tored
Depleted Uranimn ITexafluoride (DUFJ) into a more stable form. As put of tWs proecm, the
DOE is Initiating consultations with Ntive Amcsican groups with historical ties to the ares
undcr consideration for a conversion fxcility.

The E lS will cvaluate plans to build and operate DUF4 conversion facilities gt thc 2ducah
Gaseous Difflision Plant (PGDP), McCracken County. Kentucky asd thc Portsmoulth (;scous
Diffus!on Plant (PORTS). Pike Con~t Ohia. Three possible construction locations will be
evaLated at each site. heNotice oFirntttoprepaxe the EIS was published on September 18,
2001 in the Federal Register. Public scoping for the DUF4 conversion EIS took-pbcc bctwccn
September 18, 2001 and Januay 11, 2001.

The enclosed maps show fte location of the PGDP sito and the alternative Liclity locations
undcr consideration at PGDP. Cultural resource Inventories bave been inidiated at PCDP. In most
ces the likelihood of cultural resources being distrbcd by construction activities is low. Only
Location B includes some land with high archaeological sensitivity. The potctial effects of the
operation of the facilities on cultural resources located in the area surrounding PDGP wvill be
evaluatcd in the EIS.

We have determined, in accordance with j8003 of the Advisory Council on Historic
Prmaeretions (Council) revised regulations for the protection of historic propeties, that DOE's
proposed action for the conversioo of DUFd is: (I) ut underaking, as defined in 36 CFR
ISDO.16(y); 2 2) is a type of activity that has the potential to cause effects on historc
properties. In accordance with 1800.8(c) of the Councirs regulations. we. ae notifying you, and
the Council by copy of this letter, that we intend to use the process and doctmentation required
to comply with the National Enmironmental Policy Act (NEPA) to comply with Section 106 of
the National Uistoric Preseation Act (NHPA) far this undeztaking. In ustng theNEPAprocess
in lieu of the procedures set forth in §800.3 through §800.6 of the Councirs regulations (iLe., the
Section 106 process), we willt ensur the standards set forth in §800.S(cXl) through 1800.S(eXS)
are met

sion Pinalb 13



Consultation Letters C-8 Portsmouth DUF6 Conversion Final EIS

Mr. Ronald Froman .

Plse contact us if you have my concans or coicnta regarding the proposed proje. Any
information you providct regarding specific cultstil resources wvil remain confidential as
stipulated in 36 CFR Pxt 800.11. To ensure that your concerns receive f1ll consideration, plae
submit any comments within 30 days of ibe receipt of this letter.

Thnrk you for your attention to our notfcation of initiation of consultatlon If you hna any
questions or need additional infonratico on this ma:er, please contact me at (865) 576-7m or
by email at hnazrgs/oro.doc.gov.

Sincerely.

DOE ORO Cultural Resus
Management Coordinator

Enclosures

cc w/enclosures:
Skip Gosling, HR-76, UQlFORS
Tom McCulloch. Advisory Council on Hfistoric Priservation
Lois Thompson. EII-232, QII!ORS
David Tidwetll, Paducah Site Office
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Department of Energy

Oak Rkdgo Opetatlons Offico
Ra P.QEcx2001

Oak Rklge, Tomssee 37831-

,July 18,2002

Dr. Joseph Garrison
Tennessee Historical Cowmission
Departmant of Environment and Conservationi.
2941 Ldanon Road
Nashville, Tenncssee 37243.0442 !

Dear Dr. GazTison :.

The U.S. Dpa t ofEnegy (DOE), Deplted Urnium Hfeafnoride (DIF5) banagenent
Program, is preparing an Environmental Impact Statement (EIS) concenilng its plats to convert
DUF, stored at the Portsmouth Gaseous Diffusion Plant (PORTS), located in Pie County, Ohio,
the Paducah Gaseous Diffusion Plant (PGDP). located in >cCrickcn County, Kerttucky, and the
Est TeTncnsse Technology Park (ETP), oc St Oak RIdgs, Tenncssee. TbeEIS will also
evaluate transporting DWUF from storage at EITP, Oak Ridge, Tennessec. In somre conversion
cenarios a cylindr trtnsf5 fcility would be bu EITP. ocations at the PIDP and the

PORTS are being considered for the conversion facility. In 1999, the DOE prepared a
Programmatic EIS for Alternativc Strategies for the long-Tem ?Management and Use ofDUF,.
The current site specific EIS will evaluate the construction and operation of a facility to conewrt
the stored DUFg to a rnore stable chemical form. 1he Notice of Intent to prepare the EIS was
published on Septcmnber 1, 2001 in the Federal Register. Public scoping for the DUF, EIS tooX
place between Septetnber 18, 2001 and Janay 11.2001 and Included meetings and written and
electronic corrspondence. The cnclosed map shows the location of the ElTP. No construction
sites havc been proposed at EITP to date. he effects on cultural resources of constnicting a
tra.nsfer facility will be evaluated in a future document if and when specific construction sites are
proposed. The potential efrects of the operation of the facilities on cultural Tcsours located In
the ae surrounding EiTP will be evalu3trd In this EIS.

We have determied, in accordance with §800.3 of the Advisory Council on Historic
Prcscration's (Counci)revised regulations for theprotection of historic properties, that DOE's
proposed action for the conrsion of DMJP is: (1) an undertaking, as defined in 36 CFR
§80.16(y); cnd (2) is a type of actiity thth s thepotential to ase effects on historic
properties. In accordance with §800.8(c) ofthe Councirs regulations, we are notifying you. and
the Council by copy of this letter, that we intend to use the process and docunentation required
to comply with the National En-viromnetal Policy Act (NEPA) to comply with Section 106 of
fbe National Ifrtoric Preservation Act (NHPA) for this undertaking. In using the NEPA process
in lieu of the procedures set forth in §S00.3 throu-gh §800.6 of the Courcirt regulations (i.e., the
Section 106 process), we will cnsure the standards set forth in §800.8(cXl) through §800.8(cXS)

re met.
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Dr. Joseph Olrrismo 2

Thank )-ou for your ittention to our notification of initiation of con lation. If)Ott have any
queions or need 3dditional infonnation on thus matter, please contcts me at (S65) 576-0273
(bartmnesn~torn.doe."ov}.

Sincerely,

Gary S. Hartnan, EIS Document Manager
DOE ORO Cultural Recources

Managenent Coordinator

Enclosure

cc wv/encloeurc

S1ip Gosling, HR-76. II EORS
Tom McCullocb, Advisory Council on Historic Presrvation
Lois Thompson. E1lf232, HQIFORS
Donna P=ret, EM-91 1, ORO

4' . .
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Deparlment of Energy
,& X *Oak Rd Operaa Offce

Iz, P.O. Box 2001
vOe FXdMge. Tennessee S7831-

July 18, 2002

Mr. Gary White Dcer
Chickasaw Nation of Oklahoma ,

P.O. Box 1548
Ada, 0K 74S21

Dear Mr. White Deer

The U.S. Dcpartment of Encrgy (DOE) is preparing an vroanmental Impact Statement (EIS)
presenting tbe likely effects of constructing and openting one or morm plants to convert stored
Depicted Uranium Ilexafluoride (DUF) into a more stable form. As part of this proess, the
DOE is initiating consultations with Native Ameritm groups with historical ties to the areas
under consideration for a conversion fcility.

The ES will evaluate plans to build and operate DUF4 conversion facilities at thC Paducah
Gascous Diffsion Mlant (PODP), McCracken County, entucky and Lhe Portsmouth Gascous
Diffusion Plant (PORTS). Pike County, Ohio. Three possible construction locations will be
evaluated at each sit. lTe Notice of Intent to prepare the FS vws published on September 18,.
2001 in the Federal Register. Public scoping for the'DUF, conversion EIS took place between
September 18. 2001 and January 11, 2001.

The enclosed maps show the location of tbe PGDP site and the alternative facility locations
under consideration at PGtDP. Cultural resource inventories have been initiated at PGDP. In most
cases the likeilhood otfculmral resoces being distubed by construction activities is low. Only
Location B includes some land with high archaeological sensitivity. The potential effects of the
operation of the facilities on cultural resources located in the area surrounding PDGP will be
evalu3ted in the EIS.

We have determined, in accordance with §8003 ofthe Advisory Council on Historic
Presvon's (Council) remised regulations for the protection of historic properties, that DOEs
proposed action for the conversion of D`UF6 is: (1) an undertating. as defined in 36 CFR
§800.16(y); and (2) is a type of activity that has the potential to cause effects on historic
poperties. In accordance with §800.8(c) of the Councirs regulations, we are notifying you, and
the Council by copy of this letter, that we intend to use the process and documentation required
to comply with the National Environmental Policy Act (NEPA) to comply with Section 106 of
the National Historic Preservation Act (NHPA) for this unde-aking. In using the NEPA proces
in lieu of the procedures set forth in f800.3 through §800.6 of the Councirs regulations (Ce., the
Section 106 process), we will ensure the stndards set forth in §800.8(c)(l) through §800i(cXS)
are met.
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Mr. Gay White Der 2

Plsc contact us itycDu haye any ccmn or councuts rtgzudin the prvpoxd pojectL Any
Infonnation Iou provide rgarding specific cultural resources vill remain conlidential as
stipulated in 36 CFR Part 800.11. To ensure that your conceins receive fiall consideration, plcase
submit any cr nts withm 30 dAs of the receipt of this lIttcr.

Tbank you for your attention to ournotifiation of initiation of consultation. Ufyou have any
questions or rwed additional iaftnstdon on this mnsxer. please contac me at (865) 576.0273 or
by eazil at bartmacn~ortlncsg!L.

Sincerely,

Gary S. llartzn, IS Docunent.Auger
DOS ORO Cultural Resourees
?Mnagcmcnt Coordinator

Enclosures

cc 'cenclosures:
Skip Goilin& IIR-76, IQIFORS
Tom McCulloch. Advisory Council on Historic Preservation
Lois Thompson. E11-232, IIQtFORS
David Tidwdl], Paducah Site Ofice
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Department of Energy
Oak Rdgo Operabom Of~ee

P.O. ox 2WI
Oak Rgd9.. TWWsw 37831-

July 18.2002

Mr. James Bird
THPO
Eastern Band of Chemrcke Indiam
Quaflah Bourkd''
P.O. Box 455
Chmokcc. NC 28719

Dear Mr. Bird

Thc US. Department of Energy (DOE), Depleted Uranium Hexafluoride (DUF) Management
Progran, is preparing an Environmental Impact Statement (EIS) concerning its plans to convert
DUF4 stored at the Portsmouth Gaseous Diffusion Plant (PORTS), located in Pike County, Ohio,
the Paducah Gaseous Diffision Plant (PGDP), located in McCracken County, Kentucky, and the
East Tennessee Teeldology Prk (MP), locatcd at Oak Ridge, Tenneseea l he EIS will also.
evaluate transporting DUF froA= storage at the ETTP, Oak Ridge, Tcnncss=e. In some , .
consersion scenarios a cylinder transfer ftcility would b buil at EITP. Locations at the PGDP
and the PORTS r being considered for the conversion facility. In 1999, the DOE prcpard a
Programmatic EIS forAlternative Strategies for the I=ng.Tcr=n Management and Use of DUF.
The current site specific BIS will evaluate the construction and operation of a facility to convert
the stored DUF, to a more stable chemical fomL The Notice or Intent to ptcprc the EIS was
published on September 18, 2001 in the Fcderal Register. Public scoping for the DUF6 EtS took
place bt%-ccn September 18, 2001 and January 11, 2001 and included meetings and written and
electronic correspoodence. The enclosed map shows the location of the EITP. No Construction
sites have been proposed at EITP to date. The effects on calhural resources of constrocting a
transfer facility will be evaluated in a future document If and when specific construction sites arc
proposed The potential effects of the operation of the facilitics on cultural resources located in
the ares surrounding ETTP will be evaluated in this EIS.

We have determined, in accordance with §800.3 of the, Advisory Council on Historic
Presvation's (Council) revised regulations for theprotection of historic properties, that DOFs
proposed action for the conversion of DUF, is: (1) an undertaking. ns defined in 36 CFR

S0o0.16(y), and (2) is a type of activity that has the pottial to cause effects on historic
propertie& In accordance with §800.8(c) of the Councirs regulations, we arc notifying you, and
the Council by copy of this lctter, that we intend to use the process and documcntation required
to comply with the National Environmental Policy Act (NEPA) to comply with Section 106 of
the National Historic Prtscrvation Act (NIMA) for this undertakitg In using the NEPA process
in lieu of the procedures set forth In §800.3 through §800.6 of the Council's regulations (i.e., the
Section 106 process), we will ensume the standards set forth in jS00.8(cXl) through §80.8(cX5)
are tneL
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Tband you for your aention to our notifcaltion of initiation of consulnton, If you tnve any
questions or etd ditfonal inlfonnation on dds mattr, please contactme at (365) 576 0273
(bart~tm!n&oro.doe.eovw.

Sincerely,

Gary S. Hartinan EIS DocumaIl .Maxmger
DOE ORO CMtuul Resources

Manageuncrn Coordinator

Enclosure

cc w/enclosure:
Skip Cosling, BR-76, HQ/FORS
Tom McCulockh Advisory Council on IlistoricPrescrvation
Lcis Thompson, EH-232, HQ/FORS
Donns Perez EM-911. ORO

L..
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Department of Energy
Oak Ndge Opewlom Office

P.O B3cx 2001
Oak FRe. Tahnse 37831-

. u.: t , : -
I u II Jul, IS2002 . . . , -j .. -

Mr. Kenneth Daugherty
Absentee-Shawnce Tribe of Oklahoma . .
2025 S. Gordon Coopa Dr. . . I . : - :
Shawnee, OK 74SO1-99381

Dear Mr. Daughersy

The U.S. Dep&rtment of Energy (DOE) is preparing an Envirmcntal Impact Statement (EIS)
presenting the likely effects of constructing end operating one or more plants to convert stored
Depleted Uranium Iexlcluoride (DUFJ) into a znore stable form. As part of this process, the
DOE is initiating e tations vith Native American groups with historical ties to the aras
under consideration for a conversion facilty.

17e EIS will evaluate plaru to build and operate DUF6 conversion bcilities at the Paducah
Gaseous Diffusion Plant (PGDP). McCracken County, Kentucky and the Portsmouth G2seous
Diffiusion Plant (PORTS). Pile County, Olio. Tbrre possible construction locations %ill be
evaluated at each site. The Notice of latent to prepcrc the EIS was published an September IS,
2001 in the Federal Register. Public scoping for the DUF, eonversion EBIS took place between.
Scptember 18. 2001 and January 11, 2001. . . : :

The enclosed maps show the location of the PORTS site mid the alternative facility locations
under consideration at PORTS. Cultural resource inventories have been Initiated at PORTS. In
most cases the likelihood of cultural resources being disturbed by construction activities is low.
Only Location B includes some land with high nrchaeological sensitivity. The potential effects of
the operation of the facilities on cultural resources located in the area surrounding PORTS wIll
be evaluated in the MS.

We have determined, in accordance with §B003 of the Advisory Council on Historic
Preservation's (Council) revised regulations for the protection of historic properties, that DOEs
proposed action for the conversion ofDUF$ is: (I) an undcrtakin. as defined in 36 CFR
§800.l6(y), and (2j Is a type of activity that has the potential to cause effects on historic
proprties. i accordance with g800.B(c) of the Councirs regulations, s-- am totifyg you, and
the Council by copy of this letter, that we intend to use the process and documentation required
to comply with the National Environmental Policy Act (NEPA) to comply with Section 106 of
the National Historic Preservation Act (NHPA) for this undertaking. In using the NEPA process
in lieu of the procedures set forth in 800.3 through §800.6 ot(he Council's regulations (i.e., the
Section 1OC process), we will ensure the standards set forth in §800.S(c)(1) through §800.8(cX5)
are met.

@
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Mr. Kenneth Dauewnly 2

Please contact as if you have any concrns or comments regarding the proposed project Any
Informuuicn you provide regarding specific cultural nources will remain confidential as
stipulated in 36 CFR Pat 800. 11. To ensure that you concews receive fil consideration, please
sLbmit mny comments within 30 days of the receipt of this letter.

Thank you for your attention to our notifcation of initiation ofconsultetioi If ycu have any
questions or need additional information on this mattr, plcasc contxt me at (865) 56-73 or
by email at hatmangs'oro.doe.gov.

Sincerely.

Gary Hain, EUS Docmijicni N nager
DOE ORO Cutural eRsoueet
Management Coordinator

Enclosures

cc w/enclosures:
Skip Gosling. HR-76, IIWORS
Tom McCulloch, Advisory Council on Jlistonc Preservation
Lois Tlompson, El-232, HIQ/FORS
Kristi Wichle, PORTS Site Office
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Department of Energy

Oak Rk5p Opcratcms OM. ca
P.O. Dox 2001

Oakz Ridge Ternessee 37831 -

July lS,2002'

Mr. Charles D. Enyart
chief
EasternSbawnecThbofOklahorma
P,O. Box 350:
Seneca, MO64865

Dear Cklef Enyart:

The US. Departmeni of Energy (DOE) Is preparing an Environmental Impac Statcement (EIS)
prestng the likely eflects of constrcting and operating one or morc plants to convert stored
Depleted Uanium Hexafluodde (DUPt) Into a mnore sitable formn. As part of this process, tbe
DOE Is initiating consultutions with Natie American groups with historical ties to the areas
mdcrconsiderationfa onversn facility.

Tbe EIS will cvaluate plans to build and operate DUF, conversion facilities at the Paducah
Gaeous DIM=sion Plant (PGDP), McCracken County, Kenticky and the Portsmouth Gaseous
Ditffsion1 Plant (PORTS), Pike Countyj Ohio. Three possible construction locations will be
evaluated at each ite. The Notice oflotent to prepare the EIS was published on Scptcrnbcr I ,S
2001 in the Federal Register. Public scoping for the DUF 4 conversion EIS took place between
September 18,2001 andJanuary 11.2001.

The enclosed maps show thc location of the PORTS site and the alternative facility locations
under consideration at PORTS. Cultural resource inventories have been initiated at PORTS. In
most cases the likelihood of culturl resources being disturbcd by construcdon activities is low.
Only Location B inciudes some land with high archaeological sensitivity. )e polentil effects of
the operation of the facilities on cultural resources located in the awa surrounling PORTS vill
be evaluated in the EMS.

We have determined, in accordance with SO403 of the Advisory Council on Historic
Preseration's (Council) revised regulations for the protection of historic properties, that DOE's
proposot action for theconeslon of DUF is: (I) an undertaking. as defined in 36 CFR

800.1 6(y), and (2) is a type ofactivity that has the potential to cause effiects on historic
properties. In accordance with 1800.9(c) of the Councirs regulations, we arm notifying you. and
the Cotncilby copy of this letter. that we intend to usc the process and documentation required
to comply with theNational Eniixonental Policy Art (NEPA) to comply vwith Section 106 of
the National Historic Preservation Act (MIIPA) for this undertaking. in using the NEPA process
in lieu of the procedures set forth in 18003 through 1800.6 of the Council's regulations (i.e., the
Section 106 proccss), we %ill ensure the standad set forth in §800.8(cXi) through §800.8(cX5)
are met.

i .w f
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M. Cae5 D. En)Art 2

Please contuct us if you bave any concrns or conmenits regazdn thi proposed projem Any
information you proide nlig specific clrAhmsoures will remain confideatial as
stipulated in 36 CFR Pat 300.11. To cnsre that your concems receive fill consider~ion, plemse
submit miy comments within 30 days of the receipt of his letter.

Thank you for your attection to our notilication of initiation of corsultmon. If you hvav any .
questions or nee additional informabon on this Matur, please contact me at (86S) 576-0273 or
by eail at hartmangseoro.doe.gov.

Sincerely,

.H I an, MIS Document Manager
DOE ORO Cultural Resources
Marngemcnt Coordinator

Enclosmucs

cc wlcnclosures:
Skip Gosling, HR-76, HQFORS
Tom McCulloch, Advisory Council on lristoic Presemvtion
Wois Thompson, ER-232, HQiFORS
Kristi Wichec, PORTS Site Office
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Department of Energy

Pi O peo offic
P.O. . M . ..

- JIuylS 2002

Mr. MLt Pope ;

Chief
Shawee Nation, United Remnant 1Band
7092 State Route 540

ellefotaine, 01I 43311

Dear ChiefPopc:-

The U.S. Department of Energy (DOE) is paring an Enviromncntal Impact Statement (E1S)
presataing the lRkely effccts of costrxcting and ope aione or mmre plants to convert stored
Depleted Uranium Hlxiafluoride (DUF0 into a more stablo form. As part orthis process, the
DOE is initiating consultations with Native American groups with historical ties to the areas
under consideration for a conversion facility.

ec EIS will evahate plans to buld and pcrateDUPc conversion facilities at the Paducah
Gaseous Diffusion Plant (PGDP), McCracken County, Kntucky and the P1`rtsniouth Gascous
Diffusion Plant (PORTS), Pike Coun*ij, Ohio. T1re possible construction locations will be
evaluated at each site. The Notice of Intent to prepare the EIS was published on Scptember 18,
2001 In the Federal Register. Public swoping for the DUF4 convrionEIS took place bet cn
September 18, 2001 andJanuary 11, 2001.

The enclsed maps show the location of the PORTS site and the alternative facility locations
vnlcr consideration at PORTS. Cultural rsource invetories have been Witiated at PORTS. In
most cases the hikelleod of cultural resoutces being disturbed by construction activities is low.
Only Location B includes icme land with high ikchaeological sensitivity. The potential effects of
the operation of the facilides on cultiral resourcs located in the ar surrounding PORTS vill
be evaluated in the EIS.

We have determined, in accordance with §800.3 of the Advisory Council on Historic
Presctvationts (Council) revised regulations for thprotection of historic properties, that DOEs
proposed action for the conversion of DUF6 is: (1) an undertaking. as defined In 36 CF¶
§SOO.16(y); and (2) is a type of activity tat las the potential to cause effects on historic
properties. In accordance with §800.8(c) of the Cotmcis reguladosb we are notifying you, and
the Council by copy of this letter, that we Wend to use the process and documentation reqaired
to comply with the National EnvironmictalPolicy Act (NEPA) to comply wvith Section 106 of
the National Historic Preseriation Act (NHA) for this undetaking. In using the NEPA process
in lieu of the procedures set forth in §8003 tbrough §800.6 of the Councirs regulations (Le., the
Section 106 process), we will ensure the standards set fo in §800.8(c)(1) through §80O.8(c)(S)
are met
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Mr. Hawk Pope 2

Flease contact us if vu have any concems or commests regarding theproposed project. Any
inormation you provide regarding specific cultul resoures vnl remain confidential as
stipulatCd in 36 CFR Pnft 800.11. To ensure that your concerns receive full considerstion plcase
submit any comments within 30 days of the receipt of this lever.

Thank you for your attcntion to our notification of initiation of consukation. lfyou have any
questions or need additional information on this matter. pleas: contact me at (865) 576.0273 or
by enail at harnWoro.doagov.

Slicetrely.

- GaryS Tartana E1S Docuriaet MaSer
DOS ORO Cultural Reources
Management Coordinator

Enclosures

cc w/enclosures:
Skip Gosting. l1F.,76, IIQVORS... .-
Tom McCulloch, Advisory Council on Historic Preservation
Loi Thompson, EH.232, HQFORS
Kristi Wilehe, PORTS Site Office
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Department of Energy

itOk Rdge Operatlorn Or, Oe
2 . P.o. Ox2001

Oak RMdg&. Termesee 37831-

July 12, 2002

Ms. Patricia Jones
Ohio Department of Natural Resources
Heritage Program
1889 Fountain Squ=ue, Bldg. F-l
Columbus, Ohio 43224

Dcar Ms. JoDCS:

ENlRON'MF2I'TAl. I.lPACT STATEMtFNT CONVERTiNG DUFi STORED AT
PORTSMOUTH GASEOUS D[FFU1ON FLANT, PIKE COUNTY, OmO

The U.S. Department of EneiV (DOE), Dpled Uranimni Hxafluoide(DUF6) Nfuznnenent
Program, is preparing an Environmental Impect Staie'ment (EIS) concerning Its plns to cover
DUF6 stored at the Potimouth Gaseous Diffixsion'Plaxt (PORTS), located IPike Countj, Oho.
The DOE prepared a Prograrrini3aic EIS for Alternative Strategies for the Long-Tenrm
Managemnent and Use ofDUF6 in 1999. This awt EIS wil evaluate the ;xnsltr on ind
operation of a facility to convert the DUF6 stored at the PORTS to a more itable cherical fr .
ilie conversion facility would be located Witiwn the existing PORTS site boundary. The
conversion products would subsequently be used or disposed elsevwhem I have enclosed rmps
showing the locion of the PORTS and potential construction sites.

We vould appreciate receiving information on any state-proteeted species that may inhabit or
vWisit tbe PORTS -icinity and could possibly be affected byconstruction or operadon ofa
conversion facility. As part of the analysis of ecological impacts we will assess potentil impacts
to species listed by the state of Ohio as cxdangered,ithreatened, or candidate species. A list of
these species and their resideny status at PORTS or in the vicinity would be useful for the
amilysis

Thank you in advance for your assistance. If you need further information regading this request,
pleasedo nothesitatctocallmeat(865) 576493SorcallMr.RobEtVanLookhuyzenat
Argonne National LAboratory at (630) 2S2-5973.

Sincerely

Jarnes L Elmore,Fh.D.
Alternate NEPA Compliance Officer

Enclosure

e0F sa W
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Department of Energy

I 2 Oak Akige Operaticns Oftie
P.O. Folx 2001

-. Oak Ridoe. TWnXesse 37,831-

July 12, 2002

Mr. Ken Lammers

Acting Field Supervisor
US. Fish and Wildlife Service
695041 Americana Patkway
Rcynoldsburg& Ohio 43068-4127

Dear Mr. Lammrs

ENVIRO1MENTAL IMPACT STATlEMNT CONVERTING DUF6 STORED AT
PORTSMOUTlI GAMSOUS DIFFUSION PLANT, PIKE COUNTY, 01110

The U.S. Department of Enegy (DOE), Deplee Uranium Heanuoride (DUF6) Managnemnt
Prorzxi, is prepting an Environscntalm [pact StAtement MS) concerning its plans to convert
DUF 6 stored at tbe Poisznouth Gasea Diffsion Plant (PORTS), located in Pie County. Ohio.
The DOE prepared a Progtrammaic EIS for Alternative Strategies for the Long-Term
Man3gcncnt and Use of DUF6 in 1999. This new EIS will evaluate tie construction and
operation of a facility to conviet the DUF6 stored at the PORTS to a more table chemical form.
The convesion facility ivould bc located within tbe existing PORTS site boundary. The
conversion products would subsequnly be used or disposed clswchre. I have enclosed maps
showing the location of the PORTS and potential constnzcdon sites.

We would appreciate receiving information on any foderaUy-protected species that may inhabit
or visit the PORTS vicinity and cold possibly be Wfected by construction or operaStion of s
conversion facility. As part of the analysis of ccological impacts we will assess potential impacts
to federaily-listed endangered, threatcned, and candidate species and critical habitaL A list of
tese specia and theirresdency status al POCRTS in the vicinity, orcritical habitat, would be
useful for the analysis.

Thank you in advance foryour assistance. If yoxtneed finther information regarding this reest,
pleso do not hesit eto call mo at (865) 76-93s or cal Mr. Robert Van LonkbUyz= at
Argonne National Laboratory at (630) 252-5973.

Sincerely,

csLt Elnmore PhlD. Offcer
Alternate NEPA Comzpliance fic

Enclosure
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Department of Enegy

Oak Fijdg OpmRho4-s Ott-ca
P.O. Box 2001

Oak Rkide, Teoivee 37831-

July 12,2002

Mr. C. Thomas Bennetc
Kentucky Dcputnent of
Fish and Wildlife Resources

#1 Gamc Farm Road
Fmzkfcrt, KY 40601

Dear Mr. Bcnnel8,

N'V[ONMtENTALt NIP,ACr STATEMENT CONVERTING DUF6 STORED AT
PADUCAII GASEOUS DIFFUSION PLANT, MICCRACEN COUNk, IENTUCKY

The U.S.-Department of Energy (DOE), Dcpleted Uranium Hexafluondc (DUF6) ?6naMiert
Proganm. is prepxng an Ervinwnental Impact Statement (EIS) concerning its plans to convert
DUF6 stored at the Paducah Gaseous Diffusion Plant (PGDP), located in )McCracken County,
Kentucky. The DOE prepared a Programmatic C-IS for Altcrnativc Strategies for the Long,-Tcrm

;Manageent Snd Use of DUF6 in 1999. This new EIS will cvluite the construction and
opcration of a faxility to convert the DUF6 stored at hec PGDP to a more stable hemkicil form.
If the Paducah location is selected, the convrsion facility ould be located either vin or
immediately outside thecalisting PGDP boundary. The conversion products vwould subseqtiently
be used or disposed elcvwhere. I have enclosed maps shoring thc location of the PGDP and
potential construction sites. If the Paduca3 location 1s not selected for the con-nrsiOn facility, the
DUIF6 rnuerials at Paducah would be shipped to the Portsmouth Gaseou Diffusion Plant in
Portsmouth, Ohio.

Wc would appreciate receiving Information on any state-proteced species that may inhabit or
visit the PGDP vicinity and could possibly be affected by construction or op6ertion of a
conversion facility. As part of the analysis of ecological impacts we will asess potential impacts
to species listed by the state of Kentucky as endangered. threatened, or candidate species. A list
ofthesc species and their residency status t PGDP or In the vicinity would be useful for thc

Thank you in advance or your assistance. Ifyou ned furth information regarding ts request,
please do not hesitate to call me at (865) 576-0938 or call Mr. Robert Van Lonkhuyzen at
Argonne National Laboratory at (630) 252.5973.

Sincerely,;

ames L ElmorePh.D.
Alternate NEPA Compliance Officer

Enclosure
E *SlfC MCYco *WtE
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Department of Energy

C-ak Rigs Operatices Offtce
P.O. Box 2001

Oak Fidg. Tonsses 37831-
July 12, 2002

irr. Doxtld Dott
Kentucky State Nature
Pre m e Commission

301 Schcnkcl Lane
Frinkfoct, KY 40601

Dear Ni. Dott

ENVIRONMIENTAL. IMPACT STATEMLNT CONWRTING DUF6 WORED AtT
PADUCA1I GASEOUS DIFFUSION ,LANT, MCCRACKE COUNTY, KENTUCKy

Te US. Dcpsrtnent of Encrgy (OE, Depleted Uraniam llealuodde (DUF6)M M naga t
Prognrn,, fs preparing an Ensironmental inmjact Statement (EIS) concening its pltn to convert
DUF6 stred at the Paducah Gaseous Dilffsion Plant (PGDP), located in NMcCreken County,
Kentucky. Tbe DOB pmp d a Progrannmc EIS for Alteat-ve STtes for the Long-Term
Managmcnt and Use ofDUrC m 1999. This ncv EIS will evaluate the constructionad
operation of .facility to conveit the DUF6 stored at tho PGDP to a more stble dierical fornL
If the Paducah location is telected. the conversion facility would be located either within or.
immcdiately outside the existing PGDP boundary, Thi conversion products would subseqsently
be used or disposed elsewhere I hiv: enclosed naps showing the location of the PGDP and
potential constuction sites If tho Paducah location is not selected, the DUF6 materials at PODP
Would be shipped to the Portsmouth Gascous Difision Plant in Portsmouth, Ohio for
conversioLn.

'Ie would appreciite receiving infogtnation on any state-protccted species that tsy inhabi or
visit the PGDP vicini and cou1d possibly be affected by constructlon or operation of a
conversion facility. As part of the aalysis of ecological impacts we will assess potential impacts
to species listed by the state of Kentucky as endangered, threatened, or candidate specIesL A list
otthcso species and their residency status at PGDP or in the vicinity would be useful for the
analysis.

Thank you in advnce for your assiztance. Ifyou need further informaton iegarding this request,
please do not hesitate to call me 2t (865) 5760938 or call Mr. Robert Van Lonkbuyen at
Argormc National Laboratory at (630) 252-5M.

Sincerely.

Jarnes L Elmore, Ph.D.
Alternate NEPA Compliance Officer

Enclosure
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fDepartment of Energy

Ok bdg Opwrons OM, a
P.O. Box 2001

Oak Pidge, Teruiee 37831-

July 12,2002

Mr. David Snyde
Archaeology Revics Manager
Resource Protection and Review
Ohio Statc Historic Preservation Office
567 East Hudson Street
Columbus. Ohio 432-11-1030 . .

Dear Mr. Snyder,

The U.S. Department of Energy (DOE), Depleted Uranium Ilexafluoridc (DUF6) Management
Prograr, is preparing an Environmental Impact Statemanct (E1S) concenning its plams to convert
DUF6 stored at the Portsmouth Gaseous Dimsion Plant (PORTS), located in Pike County, Ohio,
the Paducah Gaseous Diffusion Plant (PGDP), located in McCracken County, Kentucky, tmd the
East Tennessee Technology Park (ETfP), located at Oak Ridge TenncesC. Locations at the
PGDP and PORTS 2re being considered for the conversion facility. In 1999, the DOE prepred a
Programmatic EIS for Altenative Strategies for the Long-Termi Management and Use of DUF,.
The current site specific BIS will evaluate the construction and operation of a facility to convert
the stored DUF, to a more stable chemical fomL be Notice of Intent to prepr the EIS was
published on September 18, 2001 in the Federal Register. Public scoping for the DUF, ElS took
place betwen September 18, 2001 and January 11,2001 and included meetings and uittecn and
electronic correspondence. lhe proposed conversion facility would be located within the
existing PORTS site boundary. The conversion products would subsequently be wsed or
disposed elsewhere. I have Included naps showing the location of thc PORTS and potential
corstruction sites.

We have dctermined, in accordance with 4800.3 of the Advisory Council on Historic
Presenvation's (Council) reised regulations for the protection ofhistoric properties, that DOE's
proposed action for the conversion ofDUF# is: (1) an undertakng, as defined in 36 CFR
1800.16(y): and (2) is a type ofactivitythat has the potential to cause effecs on historic
properties. In iccordance vwith §800.8(c) of the Council's regulations, we are aotifying you, and
the Councii by copy of this lette hat e intend to use the process and documentaion required
to comply with the National Environmental Policy Act (NEPA) to ely with Section 106 or
the NIPA for this undertaking. In usung the NEPA pcess in lieu of thc procedures et fonh in
§800.3 through §800.6 of the Councirs regulations (i.e., the Section 106 process), wc will ensure
the randards set forth In §800.8(cXl) throuhb §800.8(cXS) are met

0 F-.1w w Ma-m= �
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?lr. David Snydcr 2

Thanck ou foryourattendon I ournod&ition of initiadon of coiltadon. Ifyouhave any
questions or cod Additional iWform on on Wis awter, please contact cithr me at (865) 576-
0273 fl:.tmangs.aioro.doe.gov] or Kristi Wiehie at (740) 897.5020.

Sincere±ly,

G4 S. Iftman.
DOB ORO Cultal Resources
management Coodinator

Eaclosires

cc w~leclosues:
Skip Gosling& IIR-76, IIQ/FORS
Tomr McCulloch, Advisory Cotmefl
Kristi Wiehie PORTS Site Office

j
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Department of Energy

Oak Rk9 .Operations aOf

P.O. Sax 2001
.Oak o Totvwssse 87831-

July 12.2002 .

Mr. David L. Morgan
SHPO, Executive Director
Kcn cky Heritage Council
300 Washington Street
Frankfort, KY 40601

cr Mr. Morgan;

The U.S. Depmuenat ofEnerzy (DOE), Dcpleted Uanium~lexalluoride (DUF,) Mjmnagmert
Program, is preparing an Environmental Impact Statement (EUS) concerning its plans to convert
DUF, storcd at the Portsmouth Gaseous Diffusiom Plant (PORTS), located in Pike County, Oliio,
the Paducah Gas&ous Diffusion Plant (PGDP), located In McCraclen County Kenhxky, and the
East Tennessee Technology Park (EIMIP). locaed at Oak Ridge, Tcnrassec. Locations at the
PGDP and the PORTS are being considered for the conversion facility la 1999, the DOE
prepared a Programmatic EIS for Alternative Strategies for the Long-TennMlasgemcnt and Use
orDUF,. The currnt site specific US will evaluate the construction and operation of a facility
to convert the stored DUI, to a mnore stable thernical form. The Notice of lntent to prepare tbe
EIS was published. on September 18, 2001 in the Federal Register. Public JCoping for the DUF,
EIS took place between September 18. 2001 and January 11, 2001 and included meetings and
vwriuen and electronic correspondence. The proposed conversion flicity at the PDCIP would be
located within. the eisting PDGP site bowndary. The conversion products would subsequently
be used or disposed elsewhere. I have included maps shoming the location of the PDGP and
potential construction site.

We have determiined. in necordance with p8003 of the Advisory Council on Historic
Preservation's (Council) revised regulations for the protection of historic properties, that DOE's
proposed action for the conversion of DUF, is: (I) an undertaiing. as defined in 36 CFR
*S00.16(y); and (2) is a type of activity that has the potential to cause effects on historic
properties. In accordance vith 1800.8(c) of the Counil's regulations, we are notiying you, and
the Council by copy of this letter, that we intend to use ibe process and documentation required
to comply with the National Environmctal Policy Act MEPA) to comply with Section 106 of
the NHPA ror this undetaking. In using the NEPA process in lieu of the procedures set forth in
§8003 thiough §800.6 of the Councist regulations (Le, the Secton 106 process). we will ensure
the standards set forth in 1800.S(cXl) through §800.8(cXS) are met.



I 1I

Consultation Letters

Mr. David L Nforgam
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2

Thankyou foryo3nendon to ourno icazioo of watbon ofcoinhtitonm If you have any
questions or need additional infbrmaton on this mattcr, plcaso contat either me at (865) 576-
0M (hantmanzsc oro.doceov or Xristi Wiehi iat (740) S97-5020.

Sinccrely,

DOB ORO Culural Resources
management Coordintor

,I-

.. I .. 1
E.clo . . .r.

cc w/czwcosurci:
Sldp Gosling IlIR-76, HQ(FORS
Tom McCulloc. Avisnr Council
David Mdw4 Palucab Site Ofice

. . . I. ,
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L- MDepartment of Energy

FJ Op or Office

PD.0Box 2M0 -Oak M~ge, Tennessee 3e3l-,. . . .. .

lurj 17,200

Dr. tee A Baday, PD -
Field Supervisor
U.S. Fish and ildi Service
446 Neal Strect
Cookeville. TN 38501

Dear Dr. Blrclay-.

ENVIRONM1ENTAL BIPACT STATEMENT CONVERTING DUF6 STORED AT EAST
TENESSEE TECIINOLOGY PARK, OAK RIDGE RESERVATION, ROANE

COUNTY, TENNESSEE; PADUCAH GASEOUS DIFFUSION ]PLANT,3 MCCRACKEN
COUNTY, KENTUCKY AND PORTSMOUMh GASEOUS DIFFUSION PLANT IN
PoRTSOLoniI, omo

The U.S. Department of Enegy (DOE), Depicted Uraniun 11exafluoride (DUF6) 1anagnn
Program, is prepeanng an Environmental Impact Statement (EIS) concerning its plans to convert
DUF6 tord at the East Tamnssce TeThnolosy Park (EMrP), locsted on the Q* Rldge
Reservation in Roane County, Tennessee, as wyell as the Paducah Qasteous D)if~ision PlntI
(PGDP), located in McCricken County, Kentucky, and the Portsmouth Gaseous Diffusion Plt
in Portsmouth. Ohio. T1h DOE prepared a Pogrmramatic EIS for Altrnstive Straegies for the
Long-Term Management and Use of DUF6 in 1999. ThIs new ESS will evaluate the construction
and operation of a fzility at Paducah andtor Portsmouth, to convert the DUF6 to a snore stable
chemical fimn. If the Paducah site is sclected, the conversion facility would be located either
within or Immediately outside the existing PGDP boundary. The conversion products would
subsequently be used or disposed elscw1ere. I have enclosed nups showing the location oftbe
PGDP and potential costruction sites.

The DUF6 cylinders stored at the E IP Iwould be shipped to Portsmouth or Paducah. Tle only
activites envisioned under the proposed action at ETI? are the continued storage of the
cylinders until they are transported offsitc and the cylinder preparations for offsite shipment.
The cylinde preparation acdvities considered inclade ptlactrnt of some cylinders in protective
ovcrpacks ortrnsfeming their contents into new or cowpliant cylinders. No construction related
to DUF6 cylinderpreparation and shipment is currently planned for ETTP, Howevar f the
decision to construct a cylinder transfer facility Is madc, a separat environmnental review would
be conducted.

We would appreciate receiving information on any fcderally-proteced species that may inhabit
or visit the ET(P or PGDP vicinity and could possiblybe af~ected by the proposed sctiox As
part of the analysis of ecological imp3cts we will assess potential impacts to fedemly listed



...
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Dr. Lee A. Bauclay, PhD 2

cndansgcrd, threatened, and cadidate species and critical habitat A list of thecs speces and
their residency status at EP orPGDP or in the *icwly, or critical habitva, woukd be useful for
the analysis.

Thank you in adsn-e fcr vyr assistance. Ifyou need futber in orniatioa regarding this request,
please do not hesitate to call me at (865) 576.0938 or call Mr. Robett Van Lonkhuyzen at
Argonne National Laboratory at (630) 252-S973.

Sincerely,

aines L Elmore PhD
Alternatc NEPA Compilance Offlicer

Enclosure
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I RESPONSES TO
U.S. DEPARTMENT OF ENERGY
LETTERS TO STATE AGENCIES

AND NATIVE AMERICAN GROUPS
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-United States Department of the Interior

FISH AND WILDUFE SERVICE

Ecological Services
6950 Americana Parkway. Suite H
Reynoldsburg; Ohio 43068A4127

"Septemnber 23; 2002 OFFICIAL FILE COPY
- .AoESQ

Log No. '- ''t. . - . . . .

James L. Elmore, Ph.D..
Department of Energy
Oak Ridge Operations Office
P.O. Box 2001 ' -
Oak Ridge, TN 37831

. _-

-. . . DFie c ade - .2 0 0 2

Dear Dr. Elmore:
; * .. . , . . ..

This responds to your letter of July 12, 2002 regarding Federally listed endangered or
threatened species that may occur in the vicinity of the Portsmouth Gaseous Diffision'
Plant (PORTS) located in'Pike Coutnty, Ohio.

ENDANGERED SPECIES COMMENTS:

The proposed project lies within the range of the Indiana bat (Myotis sodalis), a Federally
listed endangered species. Summer habitat requirements for the Indiana bat are not well
defined, but the following are thought tobe of importance:. ;'.
1. Dead trees and snags (especially those with exfoliating bark), split tree trunk and/or'
branches, or'cavities which may bemused as maternity roosts;
2. Live trees (such as shagbark hickory) which have exfoliating bark;
3. Stream corridors, riparian areas, and upland wo'odlots which provide forage sites.

We recommend that if potential bat roost trees with'the above characteristics are'
encountered in the project area, they should be saved wherever possible. If they must be
cut, they should not be cut between April 15 and September i 5.

If desirable trees are present and 'if the above tinre restriction is unacceptable, mist net or.
other surveys should be conducted to deterimineif bats are present. Any survey should be
designed and conducted in coordination with the'endangered species coordinator for this
office, Ms. Angela Boyer (614-469-6923 ext. 22). The survey should be conducted in
June or July, the period when peak bat populations could be expected.'

The project lies within the range'of the ti mber rattlesnake, a large shy rattlesnake that is''
declining throughout its national range. No Federal listing status has been assigned to
this species. Instead, the U.S. Fish and Wildlife Service has initiated a pre-listing
Conservation Action Plan to support state and local conservation efforts. 'Your proactive

1..

.. . 1

1. . . .* . .
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efforts to conserve this species now may help avoid the need to list the species under the k6.
Endangered Species Act in the future. The timber rattlesnake is protected throughout
much of its range and listed as endangered by the State of Ohio. Due to their rarity and, -
reclusive nature, we encourage early project coordination to avoid potential impacts to -;

timber rattlesnakes and their habitat.

In Ohio, the timber rattlesnake is restricted to the un-glaciated Allegheny Plateau and
utilizes the specific habitat types, depending upon season. Winters are spent in dens
usually associated with high, dry ridges. These dens may face any direction, but
southeast to southwest are most common. Such dens usually consist of narrow crevices
in the bedrock. Rocks may or may not be present on the surface. From these dens, timber
rattlesnakes radiate throughout the surrounding hills and move distances as great as 4.5
miles. In the fall, timber rattlesnakes return to the same den. Intensive efforts to
transplant timber rattlesnakes have not been successful. Thus protection of the winter
dens is critical to the survival of this species. Some project management ideas include the
following:

I) At a minimum, project evaluations should contain delineations of timber rattlesnake.
habitat within project boundaries. Descriptions should indicate the quality and quantity
of timber rattlesnake habitat (den sites, basking sites, and foraging area, etc.) that may be
affected by the project.

2) In cases where timber rattlesnakes are known to occur or where potential habitat is
rated moderate to high, timber rattlesnake surveys may be necessary. If surveys are to be
conducted, it may be helpful to inquire about timber rattlesnake sightings with local
resource agency personnel or reliable local residents. In addition, local herpetologists.
may have knowledge of historical populations as well as precise knowledge of the habits,
and the specific local types of habitats that may contain timber rattlesnakes. Surveys
should be performed during the periods of spring emergence from dens (usually a short
period in April or May) and throughout the active season until October. The species is
often easiest to locate during the summer months when pregnant females seek open areas
in early moming, especially after cool evenings.

3) In portions of projects where timber rattlesnakes will be affected, clearing and
construction activities should occur at distances greater than 100 feet from known dens.
Most importantly, tops of ridges and areas of exposed rock should be avoided.

4) In areas where timber rattlesnake dens are known or likely to exist, maintenance
activities (mowing, cutting, buming, etc.) should be conducted from November I to
March 1, when timber rattlesnakes are hibernating.

Two divisions of the Ohio Department of Natural Resources, the Division of Wildlife
(614-265-6300) and the Division of Natural Areas and Preserves (614-265-6472),
maintain lists of plants and animals of concern to the State of Ohio. If you have not
already done so, you may wish to contact each of these agencies to obtain site-specific
information about species of state concem.
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If you have questions or we may be of further assistance in this matter please contact Mr.
Bill Kurey of this office at 614469-6923 ext. 14.

.> Sincerely,

Mary Knavp, Ph.D.
;. --- Supervisor

cc: R. Sanders, ODOW

.- . . I *- -
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FISH &WILDLIFE COMMISSION
Mike Boatwright Paducah
Tom Baker, Bowling Green':
Allen K Gailor, Louisville
Ron Southall, Elizabethtown
Dr. James RI Rich, Taylor Mill, Chairman
Ben Frank Brown, Richmond
Doug Ifensley, Hazard
Dr. Robert C. Webb, Grayson
David lI.Godby, Somerset
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Cor0t4ONWEAL.& OF KENmUcKY

DEPARTMENT OF FISIH AND WILDLIFE RESOURCES
C TltOMAS BENNETT, COMNIlSSIONER

July 26, 2002

Mr. James L Elmore
Department of Energy
Oak Ridge Operations Office
P.O. Box 2001
OakRidge, TN 37831

C1-FiRCI.1AL FILE COPY
AM ESQ

LogNo. 71M.
DateReceived AUA 2 02

File Code

RE. Environmental Impact Statement Converting DUF6
Stored at Paducah Gaseous Diffusion Plant,
McCracken County, Kentucky

Dear Mr. Elmore:

I have reviewed the information provided on the above-referenced project. Accordingly, I offer the
following comments and recommendations

A review of the Kentucky Fish and Wildlife Information System indicates that several federal
and/or state threatened and/or endangered species are known to occur within McCracken County that
could be impacted by the project. That species list is attached. Please be aware that our database system is
a dynamic one that only represents our current knowledge of the various species distributions. This
information may also be obtained on the worldwide web at: wwwkfwis.state-kyus.

I would recommend that a habitat survey be conducted at the site of the proposed project and if
any habitat that might harbor any of these species exists, then a specific survey for that species should be
conducted. The results of those surveys will dictate if any additional surveys or analysis need to be
conducted.

I appreciate the opportunity to comment.

. Sincerely,

Wayne L. Davis
Environmental Section Chief

cc: Environmental Section Files

010CATION
PAYS11

Arnold L Mitchell Bldg. P1 Game Farm Road Frankfort, Ky 40601
An Equal Opportunity Employer M/FID
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
446 Neal Street

Cookevile, TN 38501

: . September 18, 2002.

Mr. Jamres L Elmore, Ph.D.'
U.S. Department of Energy
Oak Ridge Operations Office
P.O. Box 2001
Oak Ridge, Tennessee 37831

Dear Dr. Elmore:

Thank you for your letter and enclosures received July 23, 2002, regarding the preparation of an
Environmental Impact Statement (EIS) for the proposed construction and operation of a facility to
convert DUF6 to a more stable chemical form at the Paducah Gaseous Diffusion Plant (PGDP) in
McCracken County, Kentucky. The referenced maps of the PGDP and proposed facility locations were
not included in your letter. U.S. Fish and Wildlife Service personnel have reviewed the information
submitted and offer the following comments for consideration.

According to our records, the following federally listed endangered species may occur on or near the
PGDP:

Indiana bat Myotis sodais

A qualified biologist should assess potential impacts and determine if the proposed project may affect
the species. We recommend that you submit a copy of your assessment and the draft EIS to this office
for review and concurrence. A finding of "may affect" could require the initiation of formal
consultation procedures.

These constitute the comments of the U.S. Department of the Interior in accordance with provisions of
the Endangered Species Act (87 Stat. 884, as amended: 16 U.S.C. 1531 et seq.). We appreciate the
opportunity to comment. Should you have any questions ornecd furtherassistancc, please contact Steve
Alexander of my staff at 931/528-6481, ext. 210, or via e-mail at steven-alexanderfi>vs.gov.

Sincerely,

JALee A. Barclay, Ph.D.
Field Supervisor

xc: Wayne Davis, KDFWR, Frankfort
Laila Lienesch, FWS, Frankfort
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DOAID S. Don, JR. PAUL E. PATON

DiRECIoR GoaEon

CommomALT Or KENTucKY

KENTUCKY STATE NATURE PRESERVES COMMISSION
801 SCHENEL LANE

FRANKFORT, KENTwi 40601-1403
(502) 573-2886 VoIcE
(502) 573-2355 Fhx

- - August 12,2002

James L Elmore, Ph.D.
Department of Energy . * -. -. -

Oak Ridge Operations Office , . i, -

P.O. Box 2001 1 - . *.* '

Oak Ridge, TN 37831-2001 e .

Dear Dr. Elmore: *'- -

This letter is in response to your data request of July 12, 2002 for State-Listed species

information in the vicinity of the Paducah Gaseous Diffusion Plant DUF6 Conversion facility

project. We have reviewed our Natural Heritage Program Database to determine if any of the
endangered, threatened, or special concern plants and animals or exemplary natural communities
monitored by the Kentucky State Nature Preserves Commission occur in the area. Based on our most

current information, we have determined that 68 occurrences of the plants or animals and one

occurrence of the exemplary natural communities that are monitored by KSNPC are reported as

occurring in the specified area. Please see the attached reportfor more information. I have included

a separate report of the species known from McCracken County, Kentucky as well.

Data and data products received from the Kentucky State Nature Preserves Commission,

including any portion thereof, may not be reproduced in any form or by any means without the

express vritten authorization of the Kentucky State Nature Preserves Commission. The exact

location of plants, animals, and natural communities, if released by the Kentucky State Nature

Preserves Commission, may not be released in anydocumeni or correspondence. These products

are provided on a temporary basis for the cepress project (described above)of the requester, and may

not be redistributed, resold or copied without the ~writteuiperinission of the Kentucky Stiate Nature

Preserves Commission's Data Manager (801 Schenkel Lane, Frankfort, KY. 40601. Phone: (502)

573-2886). OFFICIAL FILE COPY
- F!-{e A !ESC COP

Log Nc. 7-3 -
mDSICAlTON ljAUG 1 6 20d?

AN EouAL OPPORTUNITY EMPLOYER E
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Page 2
August 12, 2002

Please note that the quantity and quality of data collected by the Kentucky Natural Heritage
Program are dependent on the research and observations of many individuals and organizations. In
most cases, this information is not the result of comprehensive or site-specific field surveys; many
natural areas in Kentucky have never been thoroughly surveyed, and new plants and animals are still
being discovered. For these reasons, the Kentucky Natural Heritage Program cannot provide a
definitive statement on the presence, absence, or condition of biological elements in any part of
Kentucky. Heritage reports summarize the existing information known to the Kentucky Natural
Heritage Program at the time of the request regarding the biological elements or locations in
question. They should never be regarded as final statements on the elements or areas being consid-
ered, nor should they be substituted for on-site surveys required for environmental assessments. We
would greatly appreciate receiving any pertinent information obtained as a result of on-site surveys.

If you have any questions or if I can be of further assistance, please do not hesitate to contact me.

- ~Si cerely,
S, Iy , /

Sara Hines.
Data Manager

Enclosures: Data Report and Interpretation Key, McCracken County list
Endang'eed, Threatened, and Special Concern Plants and Animals of Kentucky
Plants and Animals Presumed Extinct or Extirpated from Kentucky
Monitored Natural Communities of Kentucky
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Data Key for Element and Occurrence Reports (v. 3.98)
Kentucky State Nature Preserves Commission

Natural Heritage Program Data Services

Many of the data fields on the enclosed report are easily understood: Othcr fields, however, use
abbreviations and formats that are not always self-cxplanatory. A key to these fields follows. Your report
may contain some

BEARING:

BESTSOURCE:

COMMENTS:

DIRECTIONS:

DISTANCE:

ELCODE:
EOCODE:
EODATA:'

EORANK:

FIRSTOBS:
GENDESC:
GRANK:

H ABITAT:
IDENT:

KSNPC:

I ASTOBS:

I.ON(;:

MAt' NUI)MBElR:
MARGNUM:
I'REC:

or all of the following data fields.

Bearing in degrees from a center point to an occurrence's latitude and longitude. This
field is masked for sensitive occurrences; contact KSNPC in these cases. Omitted for
G; U. and Q precision occurrence records.
Best available reference to the occurrence: literature citation, collector, collection
number. museum or herbarium code, etc.
Additional information about the occurrence including identification. taxonomy, or date
of occurrence.-
Directions to an occurrence. This field is masked for sensitive occurrences; contact
KSNPC in these cases.
Distance from a center point to frroccurrence's latitude and longitude. Units coded
as M (miles), K (kilometers), and F (feet). This field is masked for sensitive
occurrences; contact KSNPC in these cases. Omitted for G, U, and Q precision
occurrence records.
Element (species) code.
Element (species) codc;occurrcnce number (last three digits), and state.
Occurrence population data:. date of observation, number of individuals, health, size
of colony, flowering data, etc.
Judgement of occurrence quality: A = excellent; B = good, C = marginal, D =
poor, E = verified extant but quality not judged, 0 = obscure (not found at reported
site but more searching needed), H = historically known from site but no known
observation or collection since 1975 X = extirpated from site.
Year of first known observation or collection.
Description of an occurrence's habitat.
Estimate of element abundance on a global scale: GI = extremely rare, G2 = rare,
G3 = uncommon, G4 = common, G5 = very common, GH = historically known
and expected to be rediscovered, GU = uncenain, GX = extinct. Subspecies and
variety abundances are coded with a 'T' suffix; the 'G' portion of the rank then refers
to the entire species.
General description of the clement's habitat across its range.
Whether the identification has been checked by a reliable individual and'is believed
to be correctly identified: Y '= identification confirmed and believed correct. N =
No. identification determined to be wrong despite reports to the contrary. ? =

Whether identification is correct or, not is confusing or disputed, blank or U =
unknown whether identification correct or not, assumed correct.
Kcntucky State Nature Preserves Commission status: N or blank = tionc, E = cndan-
gered. T = threatened. S = special concern. H = historic,. X = extirpatcd.
Year(-mnonih-datc) of most recent known observation or collection.
latitude. This field is masked for sensitive occurrences: contact KSNI'C in tIiche
cases. Onitted for G. U and Q precision occurrences.
L ongitudc. Tiis field'is masked for sensitivc occurrencess: comuact KSNIPC in thcc
cases. Omitted for G. U and Q precision occurrcnces.
Number used to location the clemcnt on KSNI'C llcritaic Iliaps.
SeC MAP NUMBER.
Sec PRECISION.

I
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COUNTY REPORT
OF

ENDANGERED, THREATENED, AND SPECIAL CONCERN
PLANTS, ANIMALS, AND-NATURAL COMMUNITIES

. OF
KENTUCKY

Qn_�a
E�
:3tl-m:zm�l

. . .

.... . .

... .

* a . !

J. ;'

. . _ . . .

.. . .

KENTUCKY STATE NATURE PRESERVES COMMISSION
801 SCHENKELLANE

FRANKFORT, KY 40601
(502) 573-2886 (phone)

(502) 573-2355(fax)

www.kvnature6reserves.orp

'I

i.1

It

20.

0QData Curient as of June 2002



Kentucky State Nature Preserves Commission
Key for County List Report

The attached report lists endangered, threatened, special concern, and historic plants, animals, and natural communities (elements) reported from
each county in Kentucky. Within a county, elements are arranged first by taxonomic complexity (plants first, natural communities last). and second
by scientific name. A key to status, ranks, and count data fields follows.

tl-.M

STATUS
KSNPC: Kentucky State Nature Preserves Commission status:

N or blank - none E a endangered T a threatened

USESA: U.S. Fish and Wildlife Service status:
N or blank - none C a candidate
LE - listed as endangered

S - special concern H - historic X a extirpated

LT . listed as threatened

LTNL . Listed Threatened in part of its range, but is not listed In Kentucky (Copperbelly water snake has a special conservation
agreement in 14 Kentucky counties as an alternative to Federal Listing.)

RANKS
GRANK- Estimate of element abundance on a global scale:

G 1 n extremely rare G2 . rare ._ G3 . uncommon. G4 . common
GU - uncertain GH * historicaUy known and expected to be rediscovered

Subspecies and variety abundances are coded with a T suffix; the 'G? portion of the rank then
refers to the entire species. a .

G5 - very common
GX - extinct

SRANK: Estimate of element abundance in Kentucky: . - * -
St . extremely rare . S2 . rare *. : .
S4 - many occurrences - S5 a very common
SRF - reported falsely in literature SU . uncertain . ".;
SE =exotic ? = unknown.
SZ - not of significant conservation concern I -
S#S - breeding rank for non-resident species

S3. uncommon
SA a accidentai
SX extirpated
SH historically known in state
SR . reported but without persuasive documentation
S#N - non-breeding rank for non-resident species

COUNT DATA FIELDS

a OF OCCURRENCES: Number of occurrences of a particular element from a county. Column headings are as follows:

E - currently reported from the county
H * reported from the county but not seen since 1980 (at least 20 years)
F- reported from county & cannot be relocated but for which further Inventory is needed (previously reported as "0 )
X* known to have extirpated from the county
U* reported from a county but cannot be mapped to a quadrangle or exact location. . ;
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The data from which the county report Is generated is continually updated. The date on which the report was created is In the report footer.Contact KSNPC for a current copy of the report, which Is produced in this form annually.

Please note that the quantity and quality of data collected by the Kentucky Natural Heritage Program are dependent on the research andobservations of many Individuals and organizations. In most cases, this information is not the result of comprehensive or site-specific fieldsurveys: many natural areas in Kentucky have never been thoroughly surveyed, and new species of plants and animals are still being discovered.For these reasons, the Kentucky Natural Heritage Program cannot provide a definitive statement on the presence, absence, or condition ofbiological elements In any part of Kentucky. Heritage reports summarize the existing Information known to the Kentucky Natural Heritage Programat the time of the request regarding the biological elements or locations In question. They should never be regarded as final statements on theelements or areas being considered, nor should they be substituted for on-site surveys required for environmental assessments.
KSNPC appreciates the submission of any endangered species data for Kentucky from field observations. For Information on data reporting orother data services provided by KSNPC, please contact the Data Manager at

KY State Nature Preserves Commission
801 Schenkel Lane
Frankfort, KY 40601
phone: (502) 573-2886
fax: (502) 573-2355
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.County Taxonomnfc Group Scientific name Common name
HABITAT

*-
8 of Occurrences ' o'

EHFXU zs
17.r

Statuses Ranks

McCracken PLANTS AESCULUS PAVIA RED BUCKEYE T G5YS2S3
WOODS AND ThCKET&S

McCracken PLANTS ASTER ORUMMONDU VAR TEX4NUS TEXAS ASTER T GST?/S2
BOTIOMLANDS AND OPEN WOOOS.

McCracken PLANTS BAP17SU 4RACTEATA VAR LEUCOPHAEA CREAM WILD INDIGO S G4G5T4TYS3
P.AMlFR.S AND OPEN WOOOS ON SANDY SOL

McCracken PLANTS CAREXHYSTER/CINA PORCUPINE SEDGE H GYISH
SWAMPS. WET MEADOWS, SHORELINES.

McCracken PLANTS CARYAAQUATICA WATER HICKORY T GY/S2S3
SOTTOMLANDS AND FLOODPLAN SWAMPS.

McCracken PLANTS HULESUA TETRAPTERA MOUNTAIN SILVER-BELL E GS1SlS2
RICH WOOS AND E0DGE5 OF SLOOUGHS AND OXBOW LAKES.

McCracken PLANTS HETEROTHECA SU6AXILLARIS VAR LA71FOLL4 BROAD-LEAF GOLDEN-ASTER T GSTYIS2
DRY. OFTEN SANDY PLACES, PARTICULAANY DISTURBED SITIES.

McCracken PLANTS HYDROLEA UNtFLORA * ONE-FLOWER FIDDLELEAF- S GStS3?
SWAMPY WOOOLANDS, POND AND SLOUGO MARGINS, WET OITChES.

McCracken PLANTS HYPERICUMADPRESSUM CREEPING ST. JOHN'S WORT H G2G3/SH
MARSHES, SNORES. WET MEADOWS; SWALE$ AND OITCHES.

McCracken PLANTS LATHYRUSPALUSTRIS VETCHLING PEAVINE T GYS2
WET MEADOWS, SWAMPS. WET WOODS. AND IN KY BOULDER COBBLE BARS ALONG CREEKS AND RVERS, AND KNOWN FROM A ROADSIDE NEAR A RALROAD. (MEDLEn

McCracken PLANTS LESPEDEZA STUEVEI TALL BUSH-CLOVER S G471S3?
DAY Ml LSIOE. WOODLAND.

McCracken PLANTS ULtUMSUPERSUM TURPS CAP ULY T GYSS1S2
MOIST MEADOWS. MOISTIWET WOODS NUDINO FLOOOPLAJNS. AND COVES

McCracken PLANTS AMALUS ANGUST1FOLIA SOUTHERN CRABAPPLE S GSIS3
OPEN DRY . MESI WOODS AND ThCKETS.

McCracken PLANTS MELANTHERA NIVE4 SNOW MELANTHERA * S G5tS3?
FLOOOPLAINS AND SANDY WOODS ICLUOING DISTURSED OPENINGS.

McCracken PLANTS . MUHLENSgEGtA GLABRIFLORIS HAIR GRASS S G4?/5253
DRY, DESSICCATED OR BAKED SO. PRAIRIES. GRAVELS. O ROCY SLOPES AND MEDLEY REPORTS WET WOOoS, MARSH EDOES AND FIELDS.

McCracken PLANTS . PRENANTHESASPERA ROUGH RATTLESNAKE-ROOT E G4?7S1
DRY PRAIRIES AD BARRENS, LIMESTONE GLADES, DRY, OPEN ROCKY WOODS. USUALLY IN AC=D SOI -

McCracken PLANTS RUOSECKaA SUBTOMENTOSA SWEET CONEFLOWER E GYSI
PRAIRIES AND LOW GROUNDS SUCH AS OPEN STREAM TERRACE WOODLANDS.

McCracken PLANTS SILPHIUM LACINLATUMlVARROBINSONJI COMPASSPLANT T GST?/S2
PRAIRES INCL EMNANTS OF THIS FLORA ON RADSIDES AND FIELDS.

McCracken PLANTS SOUOAGO BUCKLEnY BUCKLEYS GOLDENROD S G4/S2S3
WOODS AND BLUFFS.
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" U L V 11

HABITAT C n r A J

McCracken GASTROPODS LEPTOXISPRAEROSA ONYX ROCKSNAIL S GYS3S4 0 1 0 0 0
CAULL (189) INDICATED THAT IN THE OHIO RIVER AT THE FALLS IT OCCURRED IN THE GREATEST PROFUSION WHERE THE BOTTOU IS CLEAN ROCK OR ROCKWITH ABUNDANT
CONFERVOI VEGETATION.-

McCracken GASTROPODS . IASIA ARMIGERA ARMORED ROCKSNAIL S G3G4MS3S4 0 0 0 0 1
BARS AND POOLS WITH SAND, GRAVEL, AND ROCK SUBSTRATES (KNPC), SLOPING ROCKOUTCROPS WITH POCKETS OF SAND, GRAVEL AND MUD, PARTIALLY BURIED LOGS,
AND ROCK RIPRAP (SICKEL 1q88). . * ... . .

McCracken GASTROPODS LITHASIA GENICULATA ORNATE ROCKSNAIL S G3G4/S1 0 3 0 0 0

McCracken GASTROPODS fITtASLI VERfiUCOSA *. VARICOSE ROCKSNAIL S G3G41S3S4 0 2 0 0 1
OBSERVATIONS ON THE HABTAT INCLUDE SPECIMENS TAKEN FPOM RECENTLY EXPOSED BARS AND POOLS WfN SAND, GRAVEL. AND ROCK SUBSTRATES (HAAG AND
PALMER-BALL. PERS CCOMM.

McCracken BIVALVES FUSCONAU SUBROTUNDA SUBROTUNDA LONGOSOUD . S G3T3/53 0 1 0 0 0
GRAVEL BARS ANOpEEP POOLS IN LARGE RIVERS ANO LARGE TO MEDS2ED STREiAMS (AHLSTEDT 1984, GOOORICH AND VAN DER SCHAUIS 1S4. NEELAND ALLEN 1954,
PARMALEE 196?).. ,

Mc ip.e ......AL..LAMPSIUSABRUPTA . PINK MUCKET. EXE ,G2/SI.. 2 3 1 0 0
LARGE RIVERS IN HABITATS RANGING FROM SILT TO BOULDERS. BUT APPARENTLY MORE COMMONLY FROM GRAVEL AND COBBLE. COLLECTED FROM SHALLOW AND DEEP
WATER wrH CURRENT VELOCITY RANGING FROM ZERO TO SWIFT (AHLSTEDT 1983. BOGAN AND PARMALEE 1983. BUCHANAN 1110). B.

McCracken ElVALES LAMPSLIS OVATA . POCKETBOOK ... - E GSISI 0 3 0 0 0
CONSIDEREDALARGERIVERSPECIES(CLENCHANDVANDER SCHALE 194. PARMALEE 19s7 STANSBERY1876). BUTOCCURS IN MED -SIzED STREAMS IN GRAVEL SAIND.
OR EVEN MUD (PARMALEE 1847, JOHNSON 1970, GORDON AND LAYZER 1999). IN THE LOWER WABASH AND OHIO RIVERS.

McCracken BIVALVES . 080VARIAREJSA MRINGPINK . - EnE GI/SI - . 01 010
* LARGE RITER SPECIES THAT INHAITS GRAVEL AND SAND BARS (BOGAN AND PARMALEE 993.0 GOODRICH AND VAN DER SCHAUE 19. NEEL ANO ALLEN 14. STANSBERY

1178). .. ,.'.--

McCracken BIVALVES PLETHOBASUS COOPERIANUS- . ORANGEFOOT PIMPLEBACK E/LE G1/SI. 4 2 2 0 0.
USUAUY POUNDN RIVERS IN SAND AND GRAVELSUBSTRATES(AHLNSTEDYi40BGAN AND PARMALEE 93.U MLLER. AC. ETAL 1989)

McCracken .BIVALVES PLETHOBASUS CYPHYUS SHEEPNOSE . S.. G3/S3 3 51 0 0
- USUALLY POUND IN LARGE RIVERS INCURRENTON UUD. SAND. OR GRAVEL BOTTOMS AT DEPTH OF 14 METERS OR MORE (BAKER 192.J PARMALEE 1967. GORDON AND

LAYZER 1981.

McCracken BIVALVES PLEUROSEMA RUBRUM PYRAMID PIGTOE E G21SI 0 1 0 0 0
INHABITS MEDIUM TO LARGE RIVERS AND USUALLY OCCURS IN SAND OR GRAVEL BOTTOMS IN DEEP WATERS (AHLSTEOT 1984, MURRAY AND LEONARD 1 92, PARMALEE ETAT.
1882). |.. .1.,.. >-

McCracken BIVALVES POTAMILUS CAPAX . .FAT POCKETBOOK - ELE G01)1 1 1 1 0 O
OCCURS IN MEDIUM TO LARGE41ZED RIVERS OFTENAROUND LANO AND BACK CHANNELS AND SOMETMES IN DTCHES, IN MUD (OOZE); IXED SAND. MUD. AND CLAY; OR
FINE SILT AND MU IN FLOWING WATER AT DEPTHS OF A FEW INCHES UP TO EIGhT FEET (PARMALEE 1947, AHLSTEDT AN

McCracken BIVALVES POTAMILUSPURPURATUS . BLEUFER - E G5/S1 1 0 0 0 0
DEEP STREAMS WITH DEEP MD AND FAIRLY oUIST POOLS (MURRAY AND LEONARD 19Q). IN MISSOURI BOOTHEEL STREAMS. IT IS FOUND IN SMALL TO MEDIUM GRAVEL WITH
*,BJD OCCASIONALLY NTERSPERSED OESCH 1s84 IN ThE ST. FRANCs RrVER OP ARKANSAS AND MISSOURl INOMDUA

McCracken BIVALVES . OUADRULA CYULNDildA CYLUNDRICA RABBITSFOOT T G3T3/S2 1 2 1 0 0
SMALL TO LARGE R4VERS WrIT SAND. GRAVEL. AND COBBLE AND MODERATE TO SWIF CURRENT, SOMETMES IN DEEP WATER (PARMALEE 117 BOGAN AND PARMALEE 18933.

McCracken CRUSTACEANS' CAUBARELLUS PUER. . . A DWARF CRAYFISH E G4G/S/1 0 0 1 0 0
CYPRES SWAMPS. STREAMS, AND LOWLANDS (DRAWED WETLANDS) ON THE MISSISSIPP ALUVIAL PLAIN, USUALLY AMONG LIVING OR DEAD VEGETATION (PAGE 1985).

McCracken CRUSTACEANS ORCONECTESLANCIFER. . A. ACRAYFISH. - E . G/S1 0 1 0 0 0
OXBOW LAKES AND STREAMS ON THE GULF COASTAL PLAIN (PAGE 1905). WHERE IT LIVES AMONG ORGANIC DEBRIS.USUALLY NEAR BALD CYPRESS (BURR AND HOBBS 184).
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t-.
McCracken INSECTS EUPHYESOUKESI DUKES' SKIPPER S G3/1Si 3 0 0 1 0

SHADED TUPELO SWAMPS IN SOUTH. PARTIALLY SHADED MARSHES AND DITCHES I4 UIDWEST 10PLER AND MAUKUL 1982 FEEDS ON SEDGES (CAREX LACUSTAIS AND C. -
HYALJNOLEPIS) (LD. GlBSON PERS COU4 ON THE ATLANTIC COAST IT ALSO FEEDS ON CAREX WALTf .A 5D. GISSON P

McCracken INSECTS SATYRIUM FAVONIUS ONTARIO NORTHERN HAIRSTREAK S G4T4/SI 0 1 0 0 0
S. fAVONIUS IS FOUND IN WOODS OR EDGES WITH EVERGREEN OR DECIDUOUS OAKS (OPLER AND MAUKAL I 9M MAIN HABITAT REOUIREMENTS ARE BLACK JACKOAK
(OUERCuS MAPLANDICA) AND A NECTAR SOURCE SUCH AS FARKLEBERRY (VACCINIUM ARAORETU&4 OR DOOSANE UOCYNuM CANNAs

McCracken FISHES ACIPENSERFULVESCENS- LAKE STURGEON E G3/51 0 1 0 0 0
LAKES AND LARGE RIVERS WITH A FIRM SAND/GRAVEL BOTTOM (BURR AND WARREN 1188. ETNIER AND STARNES 18893.

McCracken FISHES . ATRACTOSTEVS SPATULA ALLIGATOR GAR E G3G4/Sl 0 1 0 0 0
SLUJGISH POOLS AND BACKWATERS Or LARGE RVERS. BACWATERS AND XBOW LAKES (SURR AND WAREN 1888 PAGE AND BURR Isi, ETNIER AND STARhES ¶93).

McCracken FISHES CYPRINELLA VENUSTA 8UACKTAL SHINER S G5S3 . 1 0 0 0 0
OCCURS N CREEKS AND SMALL STREAMS OF ThE COASTALPLAI OVER FIRM SAND AND GRAVEL OF RIFFLES AND RACEWAYS. AND ALONG UNDERCUT BANKS OR AMONG
SUBMERGED STUMPS AND LOGS (BURR AND WARREN 18 s6ALSO. OVER FRM SAND OR GRAVEL IN THE MSSPPI AND LOWER oHe

McCracken FISHES ERIMYZONSUCETTA LAKE CHUBSUCKER T GSS2 0 1 0 0 0
LOWLND LENTIC HABITATS (WETLANDSAND fOODPLW N LAKES) WITH SUBEuRGENTANDFLOATINo VEGETATION (BURR ANDWARREN IS6, ETNHERAND STARNES t983).

McCracken FISHES ESOXNIGER CHAINPICKEREL S GSS3 1 0 0 0 0
COASTAL PLAIN WETLANDS, STREAMS. AND VEGETATED OXBOW LAKE SHORELINES, AND IT ALSO TOLERATES RESERVOIR CONDITIONS (BURR AND WARREN 1806, ETNIER
AND STARNEf 1883).

McCracken FISHES ETHEOSTOMA PROELLARE CYPRESS DARTER T. GYIS2 . 0 0 0 0
SMALL TO MEDIUMSIZE SLUGGISH STREAMS. OX8OWS. AND WETLANDS WHERE THE BOTTOM IS SOFT AND AQUATIC VEGETATION ABOUNDS (BURR AND MAYDEN 1878.
KUEhNE AND BAR0OUR 184. PAGE I3a BURR AND WAMEN 18 H)

McCracken FISHES HYBOGNATHUSHAY1 CYPRESS MINNOW E SI 1 2 0 0 0
OXBOW LAKES AND QUIET WATER OF LOW GRADIENT STREAMS ON THE COASTAL PLAIN AND SHAWNEE HILLS. USUALLY OVER UUD OR SAND BOTTOMS. BUT OCCASIONALLY
ASSOCIATED WITH SUBMERGED AOUATIC VEGETATION OR OTHER COVER (BURR AND WARREN I88, PFUEGER 1875, SMITH 1879. G

McCracken FISHES ICHTHYOMYZONCASTANEUS CHESTNUT LAMPREY * S G4/52 1 2 0 0 0
MODERATE-SIZE CREEKS. LARGE RIVERS, AND RESERVOIRS SUBSTRATE CONSISTS OF GRAVEL AND RUBBLE WITH AREAS OF SAND AND SILT. LARVAE REQUIRE CLEAR I
STREAMS WITH STABLE BARS OF SILT. SAND ANO ORGANIC DETRITIS (BECKER 8S83 PFUEGER 1178, ROHDI AND LANTEIGNE-COU o

McCracken FISHES ICTIOBUSNIGER. BLACK BUFFALO * S GSYS3 4 0 0 0 0
RESERVOIRS AND MEDIUM TO LARGE RIVERS WITH MODERATETO LOW GRADIENT AND SOMETE SWIFT CURRENT (BECKER 1883 PFUEGER 1875. SMITH 1979, TPAUTMAN

l.OANDBRRMANDWARREN - ','. .

McCracken FISHES LEPQWS AINIATUS REDSPOTTED SUNFISH T 5GYS2 4 0 0 0 0
OCCUS I WELL-VEGETATED SWAMPS, SOUGHS. OTTOLAND LAKES AND LOW GRADIENT STREAMS (URRM AO AYDEN IS7, PFEGER I7S. SMH 973. URR AND
WARRW N LOW ETNIERAND STARNES198) . . . ' '- *. 2. '

McCracken FISHES' LOTALOTA. .- BURBOT S GSYSU 1 0 0 0 0
KENTUCKY SPECIMENS GENERALLY COME FROM MEDIUM TO LARGE-SeZE RIVERS. IN THE NORTH. THEY WHABIT COOL, LARGE. AND DEEP RIVERS AND LAKES (BECKER I883.
PFUEGER 175. SCOTTM AND CAOSStAN 1873 SMITH 1979. TRAUTAN 18 Nl

McCracken FISHES MENIDIA BERYLLINA INLAND SILVERSIDE T GYS52 4 0 0 0 0 0
SChOOUWG SURFACEFISHTHAT OCCURS INTHEMISSISFIPP RIVER AND FLOODPLAWN LAKES (BURRAND WARRE 4 ETNIERAND STARNES IS83).

McCracken FISHES - NOTROPISMACULATUS TAILWGHT SHINER T GYSS2S3 I1 0 0 0
LOW GRADIENT STREAM OXBOW LAKES. AND SLOUGH IN AN NOAROUNO CYPRESS KNEES. MARGIAL VEGETAT AND ACCULATIOS OF STICKS AND DETRITUS (BUR
ANO PAGE 17. BUR AND WARREN ,4 ETNIER AND STARNES 18831. 0.

Data Current as di June 2002 Page 6 o8 5
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McCracken FISHES NOTURUS STIGMOSUS NORTHERN MADTOM S G31S253 2 1 0 0 0
LARGE STREAMS AND RIVERS IN MODERATE TO SWIFT CURRENT OVER GRAVEL AND SAND. AND SOMETIMES DEBRIS OR PONDWEED FOR COVER (BURR AND WARREN 19t.,
ETNIER AND STARNES 19S3).

McCracken FISHES UMBRA LIMI CENTRALMUDMINNOW T GY5S2S3 1 0 0 0 0
RESTRICTED TO DENSE BEDS OF SUBMERGENT AOUATIC VEGETATION OR ORGANIC DEBRIS PILES IN SPRING.FED WETLANDS, DITCHES. AND THE MARGINS OF LOWLAND
LAKES OF THE COASTAL PLAIN (BURR AND WARREN 1984.

McCracken AMPHIBIANS AMPHIUMA TRIDACTYLUM THREE-TOED AMPHIUMA E GS/Si 0 0 0 0 1
THE AMPHIUMA IS POUND IN LAKES. OPEN SPRING STREAMS OF RUNNING WATER, AND STREAMS FLOWING OVER CALCAREOUS ROCKS. ALSO RECORDED FROu DRAINAGE
DITCHES. BAYOUs, AND WOODED AU.AIVIAL SWAMPS (BISHOP 197A( PROBABLY ONLY THE LATTER IN KENTUCKY.

McCracken AMPHIBIANS HYLA CINEREA GREEN TREEFROG S GS/S3 2 0 0 0 0
FLOODPLAIN WETLANDS. PARTICULARLY THOSE DOMINATED BY BUTTONBUSH AND HERBACEOUS EMERGENT VEGETATION.

McCracken AMPHIBIANS- RANA AREOLATA CIRCULOSA NORTHERN CRAWFISH FROG S G4T4/53 17 1 , 0
BREEDS IN PONDS IN FARMLAND AND EDGE. REMAINS UNDERGROUND THROUGHOUT MOST OF SHE YEAR, USING CRAYFISH BURROWS IN MOIST GRASSLANDS AND MEADOrWS.

McCracken REPTILES APALONEMUTICA MTICA MIDLAND SMOOTH SOFTSHELL S GSTS/3 0 0 0 0
OPEN WATER HABITATS: MOST NUMEROUS IN OP EN RIVER SITUATIONS WITH GRAVEL OR SAND SUBSTRATES, BUT ALSO PRESENT IN SLOWER RIVER S AND IMPOUNDMENTS.

McCracken REPTILES MACROCLEMYS TEMMINCKU ALLIGATOR SNAPPING TURTLE T G3G4/52 0 1 0 0 0
FLOOOPLAIN SLOUGHS. BACKWATER AREAS OP LARGER RIVERS, IMPOUNDMENTS. SEEMS TO PREFER MUDDY SUBSTRATE WmIt DARK RETREATS INCLUDING MUSKAT AND
BEAVER DENS, LOGS, OR SMELTERING VEGETATION.

McCracken REPTILES THAMNOPHISSAURITUSSAURITUS EASTERN RIBBON SNAKE S GSTS/53 I 0 0 0 0 C)
VARIETY OP SEW-OPEN HABITATS, GENERALLY IN WEEDY OR BRUSHY GROWTH ALONG THE MARGINS OF SLOUGNS. MARSHES AND OTHER AQUATIC HABITATS. w

McCracken BIRDS ACCIPITERSTPJATUS SHARP-SHINNED HAWK S G./S38.54N I 0 0 0 0
FOREST AND OPEN WOODLAND. CONIFEROUS. MIXED. OR DECIDUOUS. PRIMARILY IN CONIF. IN MORE NORTHERN AND MOUNTAINOUS PORTION OP RANGE (MCOIY NA).
MIGRATES THROUGH VARIOUS HABITATS, MAINLY ALONG RIDGES, LAKESHORES, & COASTLNES (BSMNATOINA.

McCracken BIRDS AIMOPHILA AEST7VAUS BACHMANS SPARROW E G3tSX7B 0 0 0 1 0
OPEN PINE WOODS WITH SCATTERED BUSHES OR UNDERSTORY, BRUSHY OR OVERGROWN HILLSIDES, OVERGROWN FIELDS WITH THICKETS AND BRAMBLES. GRASSY
ORCHARDS.

McCracken BIRDS ARDEA HERODIAS GREAT BLUE HERON S GStS3B,S4N 0 0 1 0 0
FRESHWATER AND BRACKISH MARSHES, ALONG LAKES RIVERS, BAYS, LAGOONS. OCEAN BEACHES. lANGROVES. FIELDS, AND MEADOWS.

McCracken BIRDS CORVUS OSSIFRAGUS FISH CROW S GY/S3B 2 1 0 0 0
BeACHES. BAYS. LAGOONS, INLES. SWAMPS. NEAR MARSHES, AND. LESS FREOUENTLY, DECIDUOUS OR CONIFEROUS WOODLAND, N INLANO SITUATIONS PRIMAR ILY IN
BDALCYPRESS SWAMPS AND ALONO MAJOR WATERCOURSES. ALSO GARBAGE DUMPS.

McCracken BIRDS - * IC71NIA MISSISSIPPIENSIS MISSISSIPPI KITE S GY/S2B. 1 0 0 0 0
TALL FOREST. OPENWOODLAND, PRAIRIE, SEMARID RANGELAND SHELTERBELTSWOODED AREAS eoRDERING LAKES AND STREAMS It MORE OPEN REGIONS. SCRUPBY
OAKS AND MESoUITE.

McCracken BIRDS LOPHODYTES CUCULLATUS . HOODED MERGANSER T G/S 1S2,S3S4N 0 1 0 0 0
STREAMS. LAKES. SWAMPS. MARSHES, AND ESTUARIES: WINTERS MOSTLY IN FRESHWATER BuT ALSO REGULARLY IN ESTUARIES AND SHELTERED BAYS (I30COIO NA). .

McCracken BIRDS RIPARIARIPARI , B BANK SWALLOW S G5/53B 0 0 1 0 0
OPEN AND PARTLYOPEN SITUATIONS, FREOUENTLY NEAR FLOWINGWATER (5ICOVA1INA).

McCracken BIRDS TYT .ALBA.. BARNOWL S G5/S3 . 2 0 0 0 0 -.
OPEN AND PARTLY OPEN COUNTRY IN A WIDE VARIETY OF SITUATIONS, OFTEN AROUND HUMAN HABITATION ABOOSTSNA). IN NORTHERN WINTER OFTEN ROOSTS IN DENSE
CONIFERS; ALSO ROOSTS IN NEST BOXES IF AVAILABLE (ASSMAROINA). 0
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McCracken BIRDS - - VIEO BELLII BELLS VIREO S G5lS2S3B I I 0 0 0
DENSE BAUSH. MESMUITE STREAMSIDE THICKETS. AND SCRUB CAK. IN ARID REGIONS BUT OFTEN NEAR WATER (BfLCOMINAt MOIST WOODLAND. BOTTONLANOS,
WOODLAND EDGE, SCATTERED COVER AND HEDGEtOWS IN CULTIVATED AREAS. OPEN WOODLAND. BRUSH IN WWT.

McCracken MAMMALS MYO71SAUSTRORIPARIUS SOUTHEASTERN MYOTIS E G3G41SS2 1 0 0 0 0
THE SOUTHEASTERN MYOTIS USES PRIARLY CAVES FOR HSERNACULA AND SUWMER MATERINITY AND OOSTING SIES.

McCracken MAMMALS MYOnSSOOALIS INDIANA BAT EA.E G2/SS2 1 0 0 0 0
INDIANA BATS USE PRIARALY CAVES FOR HEERNACU ALTHOUGH TE ARE OCCASONALLY FOUND W OLD MINE PORTALS.

McCracken MAMMALS NYC TICEIUS HUMERAALS EVENING BAT T . G5/S2S3 3 0 0 0 0
THE EVENING BAT IS A COLONIAL SPECIES THAT ROOSTS IN TREES AND OOUSES IT APPAAREN7LY MIGRATES SOUTHrWAARD IN WINTER.

MicCracken COMMUNITIES FLO6PLQJNR/DGT'ERRAACEFOREST N Si 1 0 0 0 0
McCracken COMMUNtTIES WETIPARA E N S1 1 0 0 0 0

0%
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0

0
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EASTERN SHAWNEE TRIBE
OF OKLAHOMA -

p P.O. Box 350 Seneca, MO 64865 (918) 666-2435 * FAX (918) 666-3325

July 23, 2002

Department of Energy
Gary S. Hartman, EIS Document Manager
Oak Ridge Operations Office Re: Paducah Gaseous Diffusion Pant,
PO Box 2001 McCracken County, Kaentcky
Oak Ridge, Tennessee 37831 Portsmouth Gaseous Diffusion Plant.

Pike County, Oho
Dear Mr. Ilartman:

Thank you for notice of the referenced project. The Eastern Shawnee Tribe of Oklahoma
is currently unaware of any documentation directly linking Indian Religious Sites to the
proposed construction. In the event any items falling under the Native American Graves -
Protection and Repatiation Act (NAGPRA) are discovered during construction, the
Eastern Shawnee Tribe request notification and further consultation.

The Eastern Shawnee Tribe has no objection to the proposed construction. However, if
any human skeletal remains and/or any, objects falling under NAGPRA are uncovered
during construction the construction should stop immediately, and the appropriate
persons, including state and tribal NAGPRA representatives contacted.

Charles Enyart, Chief
Eastern Shawnee Tribe of Oklahoma

- :-:
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PEORIA TRIBE OF INDIANS OF OKLAHOMA
118 S. Eight TribesTrail (918) 540.2535 FAX (918)540.2538

-: , P.O. Box 1527

MIAMI, OKLAHOMA 74355

CHIEF " I
John P. Frornan

SECOND CHIEF
Joe Golorlh

July 26, 2002

Gary S. Hlartman
Department of Energy
Oak Ridge Operations Office
P.O. Box 2001 .
Oak Ridge, Tennessee 37831

RE: DUF conversion facilities

Thank you for notice of the referenced project. The Peoria Tribe of Indians of Oklahoma is currently
unaware of any documentation directly linking Indian Religious Smes to the proposed construcition. In the
event any items falling under the Native American Graves Protection and Repatriation Act (NAGPRAi
are discovered during construction, the Peoria Tribe request notification and further consultation.

The Peoria Tribe has no objection to the proposed construction. However, if any human skeletal rerains
and/or any objects falling under NAGPRA are uncovered during construction, the construction should
stop immediately, and the appropriate persons, including state and tribal NAGPRA representatives
contacted.

John P. Froman
Chief OFFICIAL FILE COPY
xc: Bud Ellis, RepatriationlNAGPRA Committee Chairman AMESQ

LogNo., __ _ 7_____

DeteReceived AUG 2 .2D2
File Code _ _ _ _ _ _ _ _

TREASURER SECRETARY
LeAnne Reeves Hank Downun

FIRST COUNCILMAN SECOND COUNCILMAN
Claude Landers Jenny Ragmpey

THIRD COUNCILMAN
Jason Dota*rie
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July 26, 2002

TENNESSEE HISTORICAL COMMISSION
DEPARTMENT OF ENVIRONMENT AND CONSERVATION

294i LEBANON ROAD
NASHVILLE, TN 37243-0442

; (615)532-1550

M%1r. Gary S. Ilartman
Oak Ridge Operations/DP-80
Post Office Box 2001
Oak Ridge, Tennessee, 37831

RE: DOE, DUF MANAGENIENTIETTP, OAK RIDGE, ANDERSON COUNTY

Dear Mar. Iartman:

In response to your. request, received on Wednesday, July 24, 2002, 'we' have
reviewed the documents you submitted regarding your proposed undertaking. Our
review of and comment on your proposed undertaking are among the requirements
of Section 106 of the National llistoric Preservation Act. This Act requires federal
agencies or applicant for federal assistance to consult with the appropriate State
Historic Preservation Office before they carry out their proposed undertakings.
The Advisory Council on Historic Preservation has codified procedures for carrying
out Section 106 review in 36 CFR 800. You may wish to familiarize yourseIf with
'thes procedures (Federal Register, December 12, 2000, pages 77698-77739) 'if you
are unsure about the Section 106process. - ; ;

Considering available information, we find that the project as currently proposed
MIAY AFFECT. PROPERTIES THATARE ELIGIBLE FOR'LISTING IN TIIE
NATIONAL REGISTER OF- IIISTORIC PLACES.' You 'should continue
consultation with our office, designated 'consulting parties and invite, lhem' to.
participate in consultation,,and provide us with appropriate survey documentation
for review and comment. Please direct questions and comments to Joe Garrison
(615) 532-1559. We appreciate your cooperation.

Sincerely, . . - 2

Herbert L; ilaper 'an ' OFICtiL fE 'COPY
Executive Director and
Deputy State Historic -'

Preservation Officer Leg

ILIIjyg ' O ate s
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United States Department of the Interior

FISH AND WILDLIFE SERYICE

Ecological Services.
6950 Americana Parkway, Suite H
Reynoldsburg. Ohio 43068-4127

(614) 469-6923/FAX (614) 469-6919
March 16,2004

Dr. James L. Elmore rO

Oak Ridge Operations Office
Department of Energy.
P.O. Box 2001 . .- ; . ..

Oak Ridge, TN 37831

Hie Code____ _____Dear Dr. Elmore, - ' .. .

This is in response to your January 9, 2004 letter (which we received on February 10, 2004).and attached
Biolonical Assessment of the Effects of Construction and Operation of a Depleted Uranium Hexafluoride.*.
Conversion Facility at the Portsmouth Site. Januarv 2004, regarding informal consultation under section 7
of the Endangered Species Act for the proposed depleted uranium hexafluoride'conversion facility at the
Portsmouth Gaseous Dif'usion Plant located in Pike County, Ohio.

In response to our September 23, 2002 letter, you prepared and submiittd a Bioilogical' Assessment (BA):
The BA addresses two species, the Indiana bat, a Federally listed endangered species which is listed in all
88 counties of Ohio, and the timber rattlesnake, which has not been assigned a Federal listing status, but'
the Service has initiated a pre-listing Conservation Action Plan to support State and local conservati6n.
efforts.

Your BA provides a thorough assessment of habitat for'the above two species. The BA concludes that
most of the site was found to have poor summer habitat for the Indiana bat because of the small size,'
isolation, and insufficient maturity of the few woodlands on the site. Potential summer habitat for the
Indiana bat was identified and sampled during surveys conducted in 1994 and 1996. No Indiana bats
were collected during those surveys. Nevertheless, the Department agreed that any unavoidable cutting
of trees, associated with the proposed facility, with summer roost characteristics would be done between
September 15 and April 15. Thus, the proposed action is not likely to adversely affect the Indiana bat
Also, the Department concludes that habitat for the timber rattlesnake is not present on the Portsmouth
site; therefore, the propose action would not affect the rattlesnake species.

We concur with the Department of Energy's conclusion regarding the above two species. Regarding the
Indiana bat, we recommend your continued efforts to avoid impacting summer bat habitat and/or enhance
other areas which could be developed into good surmmer habitat. The Indiana bat surveys were conducted
at least seven years ago; new surveys on the Portsmouth site could result in the capture of this species.

y
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These comments have been prepared under the authority of the Fish and Wildlife Coordination Act (48-
Stat. 401, as amended; 16 U.S.C. 661 et seq.), the Endangered Spectes Act of 1973, as amended, and are
consistent with the intent of the National Environmental Policy Act of 1969 and the U. S. Fish and
Wildlife Services Mitigation Policy. ;

If you have questions, or if we may be of further assistance in this matter, please contact Ken Lamnmers at
extension 15 in this office.

Sincerely,

Mary Knapp, Ph.D.
Supervisor

cc: ODNR, Div. of Wildlife, SCEA Unit, Columbus, OH
ODNR, Div. of RELM, Columbus, OH
Ohio EPA,-Water Quality Monitoring, Columbus, OH,:

; �' �. ' i., - .
. . 1. . . -

. t - _ :

.,I ' . I.;' .

I . ' ' .

.. , ... ,.I

.

II . ~. . ' .-. . . .. .



Consultation Letters G-62 Portsmouth DUF6 Conversion Final EIS

' United States Department of the fnterior
FISH AND WILDLIFE SERVICE

3761 GEORGETOWN ROAD
FRANKFORT, KY 40601

March 2, 2004 F_-

'ANIh ESLQ' °P

Mr. James L Elmore, Ph.D. I to. ___

U.S. Department of Energy lA.,q m-.
Oak Ridge Operations Office
P.O. Box 2001 File Codt
Oak Ridge, Tennessee 37831 - - - -----

Subject: FWS #04-0582; Biological Assessment for the Indiana bat, Informal Consultation
for the Proposed Depleted Uranium Hexafluoride Conversion Facility,
McCracken County, Kentucky

Dear Dr. Elmore:

Thank you for your letter and enclosures transmitting a biological assessment (BA) for the
federally endangered Indiana bat in association with the Proposed Depleted Uranium
Hexafluoride Conversion Facility in McCracken County, Kentucky. Fish and Wildlife Service
(Service) biologists have reviewed the document, and-we offer the following comments.

Based on the information provided in the BA, tree clearing will be necessary in one of the three
proposed facility construction locations. Of the proposed sites, Location A covers 35 acres, with
approximately 10 acres of mature hardwood; Location B covers 59 acres, with the southern half
occupied by mature hardwood forest; Location C is 53 acres, with its western half recently
disturbed and occupied by young growth (trees and saplings). Once construction begins on the
selected location, the facility will occupy approximately 10 acres with up to 45 acres potentially
affected by construction activities.

TE: projcct area is kno-:n to have Indiana Iat summer foraging and roosting habitat (of varing
quality) in the vicinity. Indiana bats typically roost under exfoliating bark, in cavities of dead
and live trees, and in snags (i.e. dead trees or dead portions of live trees). Trees in excess of 16
inches in diameter at breast height (DBH) are considered optimal for maternity colony roosts, but
trees in excess of 9 inches DBH appear to provide suitable roosting habitat. Male Indiana bats
have been observed roosting in trees as small as 3 inches DBH. The BA states that tree removal
would occur between September 15"h and April 15'. However, to be fully protective of Indiana
bat summer roosting and foraging seasons, we recommend that trees only be removed between
October 1 5 ih and March 31'. There are no known or suspected Indiana bat hibemacula within 10
miles of the project area, therefore, hibernacula mitigation measures will not be necessary.

Provided that tree and vegetation clearing occurs during the above-specified interval of October
15 to March 31, the Service concurs that the proposed action is "not likely to adversely affect'
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the federally endangered Indiana bat. In view of this, we believe that the requirements of section
7 of the Endangered Species Act have been fulfilled for this project. Your obligations under
section 7 must be reconsidered, however, if: (1) new information reveals that the proposed action
may affect listed species in a manner or to an extent not previously considered, (2) the proposed
action is subsequently modified to include activities which were not considered during this
consultation, or (3) new species are listed or critical habitat designated that might be affected by
the proposed action.

If you have any questions or if we can be of further assistance, please contact Anthony Velasco
at (502)/695-0468 (ext.225).

Sincerely

Virgil Lee Andrews, Jr.
Tield Supervisor
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APPENDIX II:

CONTRACTOR DISCLOSURE STATEMENT
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APPENDIX II:

CONTRACTOR DISCLOSURE STATEMENT

Argonne National Laboratory (ANL) is the contractor assisting the U.S. Department of
Energy (DOE) in preparing the environmental impact statement (EIS) for depleted UF6
conversion. DOE is responsible for reviewing and evaluating the information and determining
the appropriateness and adequacy of incorporating any data, analyses, or results in the EIS. DOE
determines the scope and content of the EIS and supporting documents and will furnish direction
to ANL, as appropriate, in preparing these documents.

The Council on Environmental Quality's regulations (40 CFR 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, "Forty Most Asked Questions
Concerning CEQ's National Environmental Policy Act Regulations," 46 Federal Register
18026-18028 at Questions 17a and 17b. Financial or other interest in the outcome of the project
includes "any financial benefit such as promise of future construction or design work on the
project, as well as indirect benefits the consultant is aware of (e.g., if the project would aid
proposals sponsored by the firm's other clients)," 46 Federal Register 18026-18038 at 10831.

In accordance with these regulations, Argonne National Laboratory hereby certifies that it
has no financial or other interest in the outcome of the project.

Certified by:

Signature (.

Anthony J. Dvorak
Name

Director, Environmental Assessmcnt Division
Title

C ( /
Date
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