






Summary 

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. i 
List of Figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... iii 
List of Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..................... iv 
List of Acronyms and Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 
Chemicals and Units of Measure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii 
Metric Conversion Chart and Metric Prefixes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . viii 

S-1 Introduction.. ............................................................................................................................... S-I 
The Proposed Action ................................................................................................... S-2 
Purpose of and Need for the Proposed Action ............................................................ S-3 
Scope of the Programmatic Environmental Impact Statement .................................... %I 
Decisions to be Made .................................................................................................. S-6 

s.2 Preferred Alternative ................................................................................................................ S-6 
Storage ......................................................................................................................... S-6 
Disposition ................................................................................................................... S-8 

s.3 Development of Alternatives ..................................................................................................... S-IO 
Development of Long-Term Storage Alternatives ...................................................... S-l I 

Development of Long-Term Storage Subaltematives ....................................... S-l I 
Development of Disposition Alternatives ................................................................... S-l 3 

s.4 Description of Alternatives ........................................................................................................ S-l 8 
s.4.1 Long-Term Storage Alternatives and Related Activities ............................................ S-l 8 

No Action ........................................................................................................... S-18 
Preferred Alternative ......................................................................................... S-l 8 
Upgrade at Multiple Sites .................................................................................. S-18 
Consolidation of Plutonium ............................................................................... S-l 9 

S.4.2 Plutonium Disposition Alternatives and Related Activities ........................................ S-20 
No Disposition Action ....................................................................................... S-20 
Preferred Alternative ......................................................................................... s-20 
Deep Borehole Category .................................................................................... S-20 

Direct Disposition .................................................................................. S-20 
Immobilized Disposition ...................................................................... S-20 

Immobilization Category ................................................................................... S-22 
Vitrification .......................................................................................... S-22 
Ceramic Immobilization .................................. . .... . ............................... S-22 
Electrometallurgical Treatment ............................................................ s-22 

Reactor Category ............................................................................................... S-23 
Existing Light Water Reactor ............................................................... S-23 
Partially Completed Light Water Reactor ............................................ S-23 
Evolutionary Light Water Reactor ....................................................... S-24 
Canadian Deuterium Uranium Reactor ................................................ S-24 

S.5 Approach to Environmental Impact Analysis ......................................................................... S-24 

S.6 Preferred Alternative Summary of Impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-25 



Storage and Disposition of Weapons-Usable 
Fissile Materials Final PEIS 

s.7 Cumulative Impacts ................................................................................................................... S-42 
Long-Term Storage ..................................................................................................... S-42 

Long-Terrn Storage Alternatives ....................................................................... S-42 
Preferred Alternative ......................................................................................... s-43 

Disposition ................................................................................................................... SA3 
Disposition Alternatives .................................................................................... S-43 
Preferred Alternative ......................................................................................... S-44 

S.8 Comparison of Alternatives ...................................................................................................... S-44 
Long-Term Storage ..................................................................................................... S44 
Disposition Alternatives .............................................................................................. S-50 

s.9 Summary of Major Issues Identified During the Comment 
Period and Changes to the Draft Programmatic 
Environmental Impact Statement ._._....._......._.......................................................................... S-53 
s.9.1 Issues Identified and Resolved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-53 
S.9.2 Changes Made to the Draft Programmatic Environmental Impact Statement . . . . . . . . . . . . S-55 



Summary 

LIST OF FIGURES 

Figure S. I-l 

Figure S. l-2 

Figure S. I-3 

Figure S.3-1 

Figure S.3-2 

Figure S.3-3 

Figure S.34 

Weapons-Usable Fissile Material Categories. f........................................................ s-3 

Department of Energy Locations With Surplus Weapons-Grade 
Plutonium Inventories in September 1994. f..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s-5 

Department of Energy Locations With Surplus Highly Enriched 
Uranium Inventories on February 6, 1996. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._........................ S-5 

Results of the Screening Process-Long-Term Storage Options. . . . . . . . . . . . . . . . . . . . . . . . . . . . S-l 2 

Results of the Screening Process-Surplus Plutonium Disposition 
Options. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-I 3 

Long-Term Storage Alternatives, Including the Preferred Alternative 
for Storage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-16 

Surplus Plutonium Disposition Alternatives, Including the Preferred 
Alternative for Disposition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-l 7 

. . . 
III 



Storage and Disposition of Weapons-Usable 
Fissile Materials Final PEIS 

Table S.2-I 

Table S.4. l-l 

Table S.4.1-2 

Table S.4.1-3 

Table S.4.2-1 

Table S&l 

Table S X-2 

Table S.8-3 

Table S.8-4 

Table S.8-5 

Table S .8-6 

Table S.8-7 

Table S.8-8 

Storage and Disposition Actions Proposed by the Preferred 
Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s-10 

Long-Term Storage Options for the Upgrade at Multiple Sites 
Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-l 8 

Long-Term Storage Options for the Consolidation of Plutonium 
Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-19 

Long-Term Storage Options for the Collocation of Plutonium 
and Highly Enriched Uranium Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s-19 

Description of Variants Under Plutonium Disposition Alternatives . . . . . . . . . . . . . . . . . . . . . . . S-21 

Maximum Incremental Direct Employment Over No Action Generated 
During Operations at Each Candidate Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-46 

Maximum Annual’Net Incremental Water Usage Over No Action 
During Operation at Each Candidate Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-... S-47 

Maximum Annual Net Incremental Volume of Solid Low-Level 
Waste Over No Action Generated During Operations at Each 
Candidate Site f..........,..,........................,................................................................. S-48 

Maximum Annual Net Incremental Volume of Solid Transuranic 
Waste Over No Action Generated During Operations at Each 
Candidate Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-48 

Maximum Annual Net Incremental Volume of Solid Hazardous 
Waste Over No Action Generated During Operations at Each 
Candidate Site . . . . . . . . . . . . . . . . . . . . . .._................................................................................. S-49 

Maximum Latent Cancer Fatalities Over No Action for Maximally 
Exposed Individual for 50 Years From Normal Operations at Each 
Candidate Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-49 

Total Campaign Data (Approximate) for Disposition Alternatives 
and the Preferred Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s-50 

Comparison of Resource Use and Impacts From the Total Campaign 
for the Operation of Disposition Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S-52 

iv 



Summary 

AN-L-W 

APSF 

ARIES 

BWR 

CANDU 

DNFSB 

DOD 

DOE 

DOT 

DWPF 

EIS 

ESA 

ES&H 

FMF 

FONSI 

GBZ 

Hanford 

HEU 

HEU EIS 

HLW 

ICPP 

IMNM EIS 

INEL 

LANL 

LLNL 

LLW 

LWR 

ME1 

MOX 

NEPA 

NESHAPS 

NPDES 

LIST OF ACRONYMS AND ABBREVIATIONS 

Argonne National Laboratory-West 

Actinide Packaging and Storage Facility 

Advanced Recovery and Integrated Extraction System 

boiling water reactor 

Canadian Deutetium Uranium 

Defense Nuclear Facilities Safety Board 

Department of Defense 

Department of Energy 

Department of Transportation 

Defense Waste Processing Facility 

environmental impact statement 

Endangered Species Act 

environmental, safety, and health 

Fast Flux Test Facility 

Fuel Manufacturing Facility 

Finding of No Significant Impact 

glass-bonded zeolite 

Hanford Site 

highly enriched uranium 

Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement 

high-level waste 

Idaho Chemical Processing Plant 

Environmental Impact Statement, Interim Management of Nuclear Materials 

Idaho National Engineering Laboratory 

Los Alamos National Laboratory 

Lawrence Liver-more National Laboratory 

low-level waste 

light water reactor 

maximally exposed individual 

mixed oxide 

National Environmental Policy Act of 1969 

National Emission Standards for Hazardous Air Pollutants 

National Pollutant Discharge Elimination System 



Storage and Disposition of Weapons-Usable 
Fissile Materials Final PEIS 

NRHP 

NTS 

NWPA 

ORR 

Pantex 

PEIS 

PFP 

PRA 

PSD 

PWR 

R&D 

RCRA 

REA 

RFETS 

ROD 

ROI 

RWMC 

RWMS 

SRS 

Stockpile 
Stewardship 
and 
Management 
PEIS 

Storage and 
Disposition 
PEIS 

TRU 

TSP 

TSR PEIS 

VRM 

WIPP 

WSA 

Y-12 

Y-12 EA 

ZPPR 

vi 

National Register of Historic Places 

Nevada Test Site 

Nuclear Waste Policy Act 

Oak Ridge Reservation 

Pantex Plant 

programmatic environmental impact statement 

Plutonium Finishing Plant 

Probabilistic Risk Assessment 

Prevention of Significant Deterioration 

pressurized water reactor 

Research and Development 

Resource Conservation and Recovery Act 

regional economic area 

Rocky Flats Environmental Technology Site 

Record of Decision 

region of influence 

Radioactive Waste Management Complex 

Radioactive Waste Management Site 

Savannah River Site 

Final Programmatic Environmental Impact Statement for Stockpile 
Stewardship and Management 

Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic 
Environmental Impact Statement 

transuranic 

total suspended particulates 

Final Programmatic Environmental Impact Statement for Tritium Supply and Recycling 

Visual Resource Management 

Waste Isolation Pilot Plant 

Weapons Storage Area 

Y-l 2 Plant 

Environmental Assessment for the Proposed Interim Storage of Highly Enriched Uranium 
Above the Maximum Historical Storage Level at the Y-12 Plant 

Zero Power Physics Reactor 



Summap 

cm 

CS 

cs-137 

CSCI 

gal 

ha 

H20 

in 

kg 

km 

1 

lb 

m3 

mi 

MLY 

mrem 

PM10 

Pu 

Pu-238 

h-242 

ho2 

t 

tons 

uo2 

Yd3 

Y’ 

CHEMICALS AND UNITS OF MEASURE 

centimeter 

cesium 

cesium- 137 

cesium chloride 

gallon 

hectare 

hydrogen oxide, or (light) water 

inch 

kilogram 

kilometer 

liter 

pound 

cubic meter 

mile 

million liters per year 

millirems 

particulate matter less than or equal to 10 microns in diameter 

plutonium 

plutonium-238 

plutonium-242 

plutonium dioxide 

metric ton 

short tons 

uranium dioxide 

cubic yards 

year 

vii 



Summap 

cm 

CS 

cs-137 

CSCI 

gal 

ha 

H20 

in 

kg 

km 

1 

lb 

m3 

mi 

MLY 

mrem 

PM10 

Pu 

Pu-238 

h-242 

ho2 

t 

tons 

uo2 

Yd3 

Y’ 

CHEMICALS AND UNITS OF MEASURE 

centimeter 

cesium 

cesium- 137 

cesium chloride 

gallon 

hectare 

hydrogen oxide, or (light) water 

inch 

kilogram 

kilometer 

liter 

pound 

cubic meter 

mile 

million liters per year 

millirems 

particulate matter less than or equal to 10 microns in diameter 

plutonium 

plutonium-238 

plutonium-242 

plutonium dioxide 

metric ton 

short tons 

uranium dioxide 

cubic yards 

year 

vii 



Storage and Disposition of Weapons-Usable 
Fissile Materials Final PEIS 

METRIC CONVERSZON CHART 
To Convert Into Metric 

If You Know Multiuiv Bv To Get 

Length 
inches 
feet 
feet 
yards 
miles 

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

Volume 
fluid ounces 
gallons 
cubic feet 
cubic yards 

Weight 
ounces 
pounds 
short tons 

Temperature 
Fahrenheit 

2.54 centimeters 
30.48 centimeters 

0.3048 meters 
0.9144 meters 
1.60934 kilometers 

6.4516 sq. centimeters sq. centimeters 0.155 
0.092903 sq. meters sq. meters 10.7639 

0.8361 sq. meters sq. meters 1.196 
0.40469 hectares hectares 2$7 1 
2.58999 sq. kilometers sq. kilometers 0.3861 

29.574 milliliters 
3.7854 liters 

0.0283 17 cubic meters 
0.76455 cubic meters 

28.3495 grams 
0.45360 kilograms 
0.907 I8 metric tons 

Subtract 32 then 
multiply by 5/9ths 

Celsius 

Prefix 
exa- 
peta- 
tera- 
giga- 
mega- 
kilo- 
hecto- 
deka- 
deci- 
centi- 
milli- 
micro- 
nano- 
pico- 
femto- 
atto- 

. . . 
Vlll 

To Convert Out of Metric 
If You Know Multi& Bv To Get 

centimeters 0.3937 
centimeters 0.0328 
meters 3.281 
meters 1.0936 
kilometers 0.6214 

milliliters 0.0338 
liters 0.26417 
cubic meters 35.315 
cubic meters 1.308 

grams 
kilograms 
metric tons 

0.03527 ounces 
2.2046 pounds 
l.iO23 short tons 

inches 
feet 
feet 

yards 
miles 

sq. inches 
sq. feet 

sq. yards 
acres 

sq. miles 

fluid ounces 
gallons 

cubic feet 
cubic yards 

Celsius Multiply by 9/5ths, 
then add 32 

Fahrenheit 

Symbol 
E 
P 
T 
G 
M 
k 
h 
da 
d 
C 

m 

P 
n 

P 
f 
a 

METRIC PREFIXES 
Multiplication Factor 

1ooooOOOOoOJOooooOOo=lo’8 
1 ooooooooooooooo= lOI 

1 oooooooooooo= lOI2 
I OOooooooo= IO9 

1 oooooo= lo6 
1 000 = lo3 

lOO= IO2 
lO= 10’ 

0.1 = 10-l 
0.01 = 10-2 

0.001 = 1o-3 
0.000001 = lo-6 

0.000 000 001 = lo-9 
0.000 000 000 001 = lo-‘* 

0.000 000 000 000 001 = lo-j5 
0.000000000000000001= lo-‘* 



















































































































DOE/EIS-0229 1 of 6

Office of
Fissile Materials Disposition

United States Department of Energy

Storage and Disposition of. ^j . , - - f . • , .. • / • . - 1

Weapons-Usable Fissile Materials
Programmatic Environmental

Impact Statement

Volume I

December 1996

For Further Information Contact:
U.S. Department of Energy

Office of Fissile Materials Disposition, 1000 Independence Ave., SW, Washington, DC 20585



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

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

Office of Fissile Materials Disposition, MD-4
Forrestal Building
United States Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585

Attention: Storage and Disposition of Weapons-Usable Fissile Materials
Final Programmatic Environmental Impact Statement/Volume I

Available to DOE and DOE contractors from the Office of Scientific and Technical
Information, P.O. Box 62, Oak Ridge, TN 37831; telephone (615) 576-8401 for prices.

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

Printed with soy ink on recycled paper.



COVER SHEET

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

TITLE: Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental
Impact Statement (DOE/EIS-0229)

CONTACTS:
For further information on this programmatic
environmental impact statement (PEIS),
call (202) 586-4513 or fax (202) 586-4078
or contact:
Mr. J. David Nulton
Director
Office of NEPA Compliance and Outreach
Office of Fissile Materials Disposition
U.S. Department of Energy
1000 Independence Ave., SW
Washington, DC 20585
(202)586-4513

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

ABSTRACT: This document analyzes the potential environmental consequences of alternatives for the long-term
storage (up to 50 years), including storage until disposition, and disposition of weapons-usable fissile materials
from U.S. nuclear weapon dismantlements under the responsibility of the DOE. Long-term storage of
nonsurplus inventories of weapons-usable plutonium (Pu) and highly enriched uranium (HEU) are required for
national defense purposes, while the disposition of surplus weapons-usable Pu is necessary in order to
implement our national nonproliferation policy. In addition to the No Action Alternative, this PEIS assesses
three storage alternatives (that is, upgrade at multiple sites, consolidation of Pu, and collocation of Pu and HEU)
at six DOE candidate sites located across the country. These sites are Hanford Site, Nevada Test Site, Idaho
National Engineering Laboratory, Pantex Plant, Oak Ridge Reservation, and Savannah River Site. Although
they are not candidate sites for storage, Rocky Flats Environmental Technology Site (RFETS) and Los Alamos
National Laboratory are assessed for the No Action Alternative. For the disposition of surplus Pu, three
alternative categories (that is, deep borehole, immobilization, and reactor) with nine primary alternatives are
assessed at several DOE and representative sites for analysis purposes. Evaluations of impacts on site
infrastructure, water resources, air quality and noise, socioeconomics, waste management, public and
occupational health and safety, and environmental justice are included in the assessment. The intersite
transportation of nuclear and hazardous materials is also assessed. DOE's Preferred Alternative is identified in
this Final PEIS. The Preferred Alternative for storage is a combination of No Action and Upgrade Alternatives
for the various DOE sites, and phaseout of Pu storage at RFETS. The Preferred Alternative for disposition of
surplus Pu is to pursue a disposition strategy involving a combination of immobilization and reactor
alternatives, including vitrification, ceramic immobilization, and existing reactors.

PUBLIC INVOLVEMENT: The DOE issued a Draft PEIS on March 8, 1996, and held a formal public comment
period on the Draft through June 7,1996. In preparing the Final PEIS, DOE considered comments received via
mail, fax, electronic bulletin board (Internet), and transcripts of messages recorded by telephone. In addition,
comments and concerns were recorded by notetakers during interactive public meetings held during March and
April 1996 in Denver, CO, Las Vegas, NV, Oak Ridge, TN, Richland, WA, Idaho Falls, ID, Washington, DC,
Amarillo, TX, and North Augusta, SC. Comments received and DOE's responses to those comments are found
in Volume IV of the Final PEIS.



FOREWORD

This is the Storage and Disposition of Weapons-Usable Fissile Materials Final Programmatic Environmental
Impact Statement (PEIS), prepared by the U.S. Department of Energy, Office of Fissile Materials Disposition.
The document is composed of four volumes and a separate Summary. Changes made since the Draft PEIS are
shown by change bar notation (vertical lines adjacent to the changes) in this Final PEIS for both text and tables.
Deletion of one or more sentences is indicated by the phrase "Text deleted." in brackets. This Final PEIS
includes the Preferred Alternative, which is a combination of alternatives. The Preferred Alternative is described
in Section 1.6 and Chapter 2 of Volume I, and analyzed in Chapter 4 of Volume II. For all the alternatives,
including the Preferred Alternative, a comparison of alternatives is presented in Section 2.5 of Volume I and a
summary of impacts is presented in Section 4.6 of Volume II (Part B). Information from these sections is also
presented in the Summary.

Volume I contains Chapters 1 through 3 of the PEIS. Chapter 1 includes a description of the history and
background of the fissile materials disposition program, the purpose of and need for the proposed action, a
summary of changes made to the Draft PEIS, and the Preferred Alternative. Chapter 2 gives a description of the
proposed long-term storage and disposition alternatives, a description of how the alternatives were selected and
why others were eliminated from further consideration, and a comparison of the alternatives in terms of their
potential environmental impacts. Chapter 3 describes the affected environment at candidate long-term storage
locations, and at sites and environmental settings for the disposition alternatives.

Volume II (Parts A and B) contains Chapters 4 through 10 of the PEIS. Chapter 4 describes the potential
environmental impacts resulting from construction and operation of the proposed long-term storage and
disposition alternatives, including the Preferred Alternative. Also contained in this chapter are intersite
transportation impacts, a discussion of environmental justice issues, cumulative impacts due to the
implementation of the proposed alternatives in addition to other actions at a site, avoided environmental
impacts, and a summary of impacts. Chapter 5 provides a list of references used in the preparation of this
document. Chapter 6 provides an index to the main text of the PEIS. Chapter 7 is a glossary of key terms used
in the document. Chapter 8 is a list of preparers. Chapter 9 lists government agencies and organizations
contacted during the preparation of this PEIS. Chapter 10 provides a distribution list for the document.

Volume III contains the appendices to this PEIS. Appendix A contains the fact sheet on the President's
Nonproliferation and Export Control Policy, and the Joint Statement Between the United States and Russia on
Nonproliferation. Appendix B provides specifications for key buildings within each facility complex analyzed
in this PEIS. Appendix C describes requirements for construction and operation of the various facilities required
to accomplish the storage and disposition activities essential to the alternatives described in this PEIS.
Appendix D provides information on overall water usage for the storage and disposition facilities discussed in
this PEIS. Appendix E gives a general overview of the Department of Energy (DOE) environmental restoration
and waste management program, baseline waste management at DOE sites, and project-specific waste
management activities associated with the proposed long-term storage and disposition alternatives. Appendix F
provides detailed data supporting the air quality and noise analyses. Appendix G describes the methodology
used for intersite transportation risk analysis and provides a summary of hazardous materials shipped to and
from DOE sites, plus information on shipping containers. Appendix H evaluates various plutonium waste forms
for potential disposal in a high-level waste repository. Appendix I describes operations of a Canadian Deuterium
Uranium Reactor. Appendix J identifies the compliance requirements associated with the Proposed Action, as
specified by the major Federal and State environmental, safety, and health statutes, regulations, and orders.
Appendix K lists the scientific names of common nonthreatened and nonendangered animal and plant species
identified in Chapters 3 and 4. Appendix L includes the supporting data used for assessing the No Action



Alternative in the socioeconomics sections of this PEIS. Appendix M presents detailed information on the
potential health risks associated with releases of radioactivity and hazardous chemicals from the proposed
storage and disposition alternatives during normal operations and from postulated accidents. Appendix N
describes different concepts for, and provides cost and benefit information on, the multipurpose reactor.
Appendix O provides a description of facilities and operations for a can-in-canister approach to plutonium
immobilization at the Savannah River Site in South Carolina. Appendix P describes the potential environmental
impacts of using the Manzano Weapons Storage Area in New Mexico for the long-term storage of plutonium
pits. Appendix Q identifies the potential health impacts from the storage of Rocky Flats Environmental
Technology Site plutonium pits at the Pantex Plant in Texas. Appendix R discusses the aircraft crash and
radioactive release probabilities for proposed storage and disposition facilities at Pantex Plant in Texas. A
separate Classified Appendix was also prepared, which provides detailed analysis results for intersite
transportation risks based on classified inventories of materials stored at DOE sites.

Volume IV (Parts A and B) is the Comment Response Document. It contains an overview of the public comment
process, the comments received on the Draft PEIS during the public review period, and the DOE responses to
those comments, including identifying changes made to the Draft PEIS in response to public comments.

The Summary provides a brief overview of the PEIS. It includes the purpose of and need for the Proposed
Action, a description of the storage and disposition alternatives including the Preferred Alternative, and the
potential environmental impacts resulting from these alternatives.
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gram 
gravitational acceleration 

gallon 

gadolinium 

gigawatt-days 

hectare 

hydrogen 

hydrogen fluoride 

nitric acid 

hour 

iodine- 129 

inch 

effective neutron multiplication factor 

kilogram 

kilometer 

square kilometer 

xxx 



List of Acronyms and Abbreviations 

Kr 

kV 

1 

lb 

m 

m* 

m3 

mCi 

mg 
mi 

mi* 

min 

mph 
mrem 

MW 

MWe 

N2 

nCi 

Ni 

NO2 

NO, 

03 

02 

Pb 

PCB 

pCi 

PM10 

PPm 
Pu 

PuCl 

ho2 

rad 

rem 

RfC 

RfD 

krypton 

kilovolt 

liter 

pound 

meter 

square meter 

cubic meter 

millicurie 

milligram 

mile 

square miles 

minute 

miles per hour 

millirem (one thousandth of a rem) 

megawatt 

megawatt electric 

nitrogen 

nanocurie (one-billionth of a Curie) 

nickel 

nitrogen dioxide 

nitrogen oxides 

ozone 

ounce 

lead 

polychlorinated biphenyl 

picocurie (one-trillionth of a Curie) 

particulate matter less than or equal to 10 microns 

parts per million 

plutonium 

plutonium chloride 

plutonium dioxide 

radiation absorbed dose 

roentgen equivalent man 

Reference Concentration 

Reference Dose 

xxxi 



Storage and Disposition of Weapons- Usable 
Fissile Materials Final PEIS 

s 

so2 

Sr-90 

t 

Tc-99 

ton 

U 

U-233 

U-234 

U-235 

U-236 

U-238 

VF, 

UNH 

uo2 

u3°8 

voc 

Yd 

Yr 

I43 

second 

sulfur dioxide 

strontium-90 

metric ton 

technetium-99 

short ton 

uranium 

uranium-233 

uranium-234 

uranium-235 

uranium-236 

uranium-238 

uranium hexafluoride 

uranyl nitrate hexahydrate 

uranium dioxide 

triuranium octaoxide 

volatile organic compound 

y=d 

Ye= 
microgram (one-millionth of a gram) 

xxxii 



Metric Conversion Chart 

METRIC CONVERSION CHART 
To Convert Into Metric 

If You Know Multi& Bv To Get 
To Convert Out of Metric 

If You Know Multiply By To Get 
Length 

inches 
feet 
feet 
yards 
miles 

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

Volume 
fluid ounces 
gallons 
cubic feet 
cubic yards 

Weight 
ounces 
pounds 
short tons 

Temperature 
Fahrenheit 

2.54 centimeters 
30.48 centimeters 
0.3048 meters 
0.9144 meters 
1.60934 kilometers 

6.4516 sq. centimeters 
0.092903 sq. meters 
0.8361 sq. meters 
0.40469 hectares 
2.58999 sq. kilometers 

29.574 milliliters 
3.7854 liters 

0.0283 17 cubic meters 
0.76455 cubic meters 

28.3495 grams 
0.45360 kilograms 
0.907 18 metric tons 

Subtract 32 then 
multiply by 5/9ths 

Celsius 

PWIx 
exa- 
peta- 
tera- 
@w- 
mega- 
kilo- 

hecto- 
deka- 
deci- 
centi- 
milli- 
mlcro- 
nano- 
pico- 
femto- 
atto- 

centimeters 0.3937 
centimeters 0.0328 
meters 3.281 
meters 1.0936 
kilometers 0.6214 

sq. centimeters 0.155 
sq. meters 10.7639 
sq. meters 1.196 
hectares 2.471 
sq. kilometers 0.3861 

milliliters 0.0338 
liters 0.26417 
cubic meters 35.315 
cubic meters 1.308 

grams 0.03527 
kilograms 2.2046 
metric tons 1.1023 

Celsius Multiply by 9/5ths, 
then add 32 

inches 
feet 
feet 

yards 
miles 

sq. inches 
sq. feet 

sq. yards 
acres 

sq. miles 

fluid ounces 
gallons 

cubic feet 
cubic yards 

ounces 
pounds 

short tons 

Symbol 
E 
P 
T 
G 
M 
k 
h 
da 
d 
C 

m 
P 
n 
P 
f 
a 

Fahrenheit 

METRIC PREFIXES 
Multiplication Factor 

1 OOoOOOoOOOOoOOoooo= 1018 
1000 000 000 000 000 = 10’5 

1000 000 000 000 = 10’2 
1 OoooOOOOo= 109 

1 oOoooo= 106 
1000 = 103 

lOO=ld 
10 = 10’ 

0.1 = 10-t 
0.01 = 10-2 

0.001 = 10-3 
0.000 001 = 10-6 

0.000 000 001 = lo-9 
0.000 ooo 000 001 = lo-l2 

0.000000000000001= lo”5 
0.000000000000000001= lo”* 

. . . 
xxx111 
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