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Our Vision
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Mission

• Mission:

– Our mission is to manage and 
dispose of high-level radioactive 
waste and spent nuclear fuel in a 
manner that protects health, safety, 
and the environment; enhances 
national and energy security; and 
merits public confidence

• Priorities:

– After 20 years of scientific study, 
Congress passed a joint resolution
in 2002 to designate the Yucca 
Mountain site for repository 
development and enable DOE to 
move ahead to submit a license 
application for repository 
construction authorization

– Protecting public health, safety, and 
the environment remain our top 
priorities

Current locations of spent nuclear fuel 
(SNF) and high-level radioactive waste 
(HLW) destined for geologic disposal:

121 sites in 39 states
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“Proceeding with the repository program is necessary to protect public 
safety, health, and the Nation’s security because successful completion of 

this project would isolate in a geologic repository at a remote location highly 
radioactive materials now scattered throughout the Nation.”

President G.W. Bush

Why this Program Matters

 Secretarial Performance Goal:  Long-term goal remains for repository operations to address our 
Nation’s need to isolate, secure and safely dispose of spent nuclear fuel and high-level waste in a 

repository at Yucca Mountain

National Security:
Safely dispose of 

waste in one location

Energy Security:
Enable the Expansion
of the Nuclear Option

Protect the Environment:
Facilitate site cleanup

Non-proliferation:
Put our priorities 
with our policies
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Background
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Location of Yucca Mountain, Nevada
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Spent Fuel Statistics

Or, spent fuel is stored in above-
ground dry casks

Spent fuel is stored in large pools of water 
to shield its radioactive properties

Spent Fuel Assembly

• Nuclear power plants are producing about 20% of the 
electricity in the U.S.

• 72 plant sites with spent fuel 

• Five Department of Energy (DOE) sites with spent fuel

• 39 states with spent fuel 

• 55,700 metric tons of spent fuel existed in December 2006 

• 119,000 metric tons of spent fuel projected by 2035
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Historical and Projected Commercial 
Spent Nuclear Fuel Discharges

(as of 05/21/07)



9 of 58 Module 8:  Repository Operation, Design, and Closure 

Geologic Disposal Addresses 
Multiple Missions

Commercial
Spent Nuclear 

Fuel

Disposition of 
Naval 

Reactor Spent 
Nuclear Fuel

Support of 
Nonproliferation 
Initiatives, e.g. 

Disposal of DOE  
Foreign Research 

Reactor Spent 
Fuel

Defense Complex 
Clean-Up

Locations of Spent Nuclear Fuel and 
High-Level Radioactive Waste
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Site Characterization Studies Selection
Five Year Decision Process
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Alternative Concepts for 
Waste Disposal Were Considered
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Congress Created a Legal 
Obligation to Dispose of Nuclear Waste

• 1982 - Nuclear Waste Policy Act (NWPA) established the national 
policy for the disposal of commercial spent nuclear fuel and high-
level radioactive waste

• 1987 - Congress directed DOE to characterize only the Yucca 
Mountain site

• 2002 - The Secretary of Energy and the President recommended, 
and Congress approved, the Yucca Mountain site for development 
of a repository
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Best-Achievable* 
Yucca Mountain Repository Schedule

* Schedule dependent on factors outside DOE’s Control: i.e., funding, NRC and congressional actions, 
issuance of authorizations and permits, and potential litigation
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Annual Appropriations and Administration’s 
Budget Request (1995-2008)



15 of 58 Module 8:  Repository Operation, Design, and Closure 

Project Regulators, Oversight, 
and Interested Parties 

Oversight

• Federal Government 

– General Accounting Office

• State/Local Government

• Other Stakeholders

– Host State and Affected Counties

Regulation

• Nuclear Regulatory Commission

• Environmental Protection Agency

• Department of Transportation

Review

• National Academy of 
Sciences

• Nuclear Waste Technical 
Review Board

• Advisory Committee on 
Nuclear Waste

CongressThe White
House

Public
 Media
 Academic Institutions
 Citizens
 Civic Groups
 Educational Organizations

Other Interest Groups
 Professional Societies and 

Organizations
 Environmental Groups
 Public Interest Groups
 States/Regional 

Organizations

Transportation 
Industry

 Cask Designers and 
Manufacturers

 Carriers & Transportation 
Service Contractors

Nation’s Ratepayers
 National Association of 

Regulatory Utility Commissioners
 Nuclear Waste Strategy Coalition

Electric Utilities
 Utility Transportation
 Groups
 Utility Technical & 

Information Groups

Federal Agencies
 Federal Emergency Mgmt. 

Agency
 Dept. of the Interior
 Dept of Labor
 US Geological Survey

International
 International Governments
 International Agencies
 International Organizations
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Funding to Affected Units of Government
and Nevada University System

As of 06/19/2007

*The Affected Units of Government are the State of Nevada and the ten counties 
designated “affected” by the Nuclear Waste Policy Act or the Secretary of Energy. 
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Environmental Impact Statement (EIS)
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Environmental Impact Statement

• A draft EIS for a repository at Yucca Mountain, NV was released to 
the public on August 13, 1999

– Twenty-one public hearings throughout the U.S. were attended 
by 2,796 individuals, 716 of whom commented at the hearings

• Ten hearings in Nevada; average attendance 142

• More than 11,000 comments from hearings, U.S. Mail, e-mail, and 
facsimile were assessed and considered both individually and 
collectively before being responded to in the Final EIS

• Of 27 categories of comments, the three with the most comments 
are:

– Transportation of high-level radioactive materials (approx. 3,000)

– the EIS hearing process (approx. 1,900)

– support or opposition for a geologic repository and for alternatives 
analyzed in the EIS (1,620)

• All commenters can track their comments in the Comments 
Response Document, which is part of the Final EIS
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Environmental Impact Statement (EIS) (cont.)

• A supplement to the Draft EIS was released to the public on May 4, 
2001

– Three public hearings were attended by 268 individuals, 56 of 
whom commented at the hearings

• The Final EIS accompanied the Site Recommendation to the 
Secretary of Energy 

• Copies of the Final EIS were provided in 2002 to federal, state, and 
local elected and appointed officials and agencies of government; 
Native American groups; national, state, and local environmental 
and public interest groups; and other organizations
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Transportation
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Transportation

• Spent nuclear fuel shipments in the U.S. carry impressive safety record

– Over 3,000 shipments in the U.S. during the past 30 years

– 754 Navy container shipments, traveling over 1 million miles since 1957 

– There has never been a release of radioactive material harmful to the 
public or the environment

• Waste Isolation Pilot Plant (WIPP) has completed more than 5,800 shipments

• DOE follows DOT and NRC transportation rules

• Emergency responders would be trained prior to shipments

• More than 70,000 metric tons of spent nuclear fuel have already been shipped 
safely in densely populated Europe; France and Britain average 650 

shipments per year
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Transportation (cont.)

• On April 8, 2004, DOE announced that it had selected the use of rail 
for the majority of shipments of spent nuclear fuel and high-level 
waste to a repository at Yucca Mountain

• Current estimates for shipments:

– 175 shipments per year for 24 years

• About 130 by rail and 45 by truck each year
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National Transportation
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Locations of Commercial and DOE Sites
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Mostly Rail
(Preferred Option FEIS)

 On April 8, 2004, DOE announced that it had selected the use of rail 
for the majority of shipments of spent nuclear fuel and high-level 
waste to a repository at Yucca Mountain

Example of Rail Cask
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Rail Routes Analyzed in the Final 
Environmental Impact Statement 
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States and tribes can designate alternative preferred routes per 
U.S. Department of Transportation regulations.

Highway Routes Analyzed in the Final 
Environmental Impact Statement
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Nevada Transportation
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Mode and Corridor Record of Decision

• On April 8, 2004, the DOE published its selection of 
mostly rail as the mode of transport, both nationally and 
in the State of Nevada 

• The DOE also selected Caliente as the rail corridor in 
which to determine a rail alignment for the construction 
and operation of a rail line in Nevada
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Caliente Rail 
Corridor
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Rail Alignment Alternatives
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Site Recommendation 
and 

License Application
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Repository Program Steps
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2002 Site Recommendation Actions
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Clean Canistered Approach

• On October 25, 2005, the DOE announced a new plan that 
would operate the Civilian Radioactive Waste 
Management System with a canister based approach that 
minimizes bare fuel handling

– Spent nuclear fuel (SNF) generally would be sent to the 
repository in a standardized Transportation, Aging and 
Disposal (TAD) canister

– Only 5 to 10 percent of fuel received would require bare 
fuel handling

– SNF would not require repetitive handling prior to disposal

– Canisters would require less handling than individual SNF 
assemblies
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Critical Decision (CD) - 1

• In October 2005, DOE directed BSC to develop a revised CD-1 
package to support a decision to move forward with a canister-
based system 

– Conceptual design report

– Risk assessment 

– Safety hazards analysis

– Updated preliminary design phase budget and schedule

– Total project cost and schedule range
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Yucca Mountain Repository License 
Application Schedule*

* Schedule dependent on factors outside DOE’s Control: i.e., funding, NRC and 
congressional actions, issuance of authorizations and permits, and potential litigation
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• General Information (GI)

– General Description

– Proposed Schedules for 
Construction, Receipt and 
Emplacement of Waste 

– Physical Protection Plan

– Material Control and 
Accounting Program

– Site Characterization

• Safety Analysis Report (SAR)

– Repository Safety Before 
Permanent Closure

– Repository Safety After 
Permanent Closure

– Research and Development 
Program to Resolve Safety 
Questions

– Performance Confirmation 
Program

– Administrative and 
Programmatic Requirements

License Application Content and 
Supporting Documents
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Repository Licensing Overview

• After determining if the application is suitable for docketing, the 
NRC will: 

– Conduct extensive technical reviews and legal hearings

• The Atomic Safety and Licensing Board, appointed by the 
NRC, will conduct the hearings

• Hearings will be open to the public

• A construction authorization will be granted only if the NRC 
concludes that the repository would meet reasonable expectations 
that the safety and health of workers and the public would be 
protected



40 of 58 Module 8:  Repository Operation, Design, and Closure 

Repository Design
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Yucca Mountain Surface at Exploratory 
Studies Facility Portals

North PortalNorth Portal

South PortalSouth Portal
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Repository Reference Design Concept
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 Wet handling for 
commercial spent 
nuclear fuel (CSNF)

 Single large building 

 5 transfer lines

 Wet handling for CSNF 

 Single large building 

 3 transfer lines

 5,000 MTHM blending 
pools (to accommodate 
thermal blending)

 Dry handling

 Multiple buildings 

 Phased construction

 Dry cask aging

SR Design Conceptual DesignVA Design

Evolution of Surface Design
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Evolution of Surface Design (cont.)

• The revised surface design provides maximum 
flexibility in the development of a simple, clean, safe, 
primarily canister-based repository

– Based on the use of modular waste handling facilities and 
processes – expansion as needed

– Incorporates commercial waste handling experience

– Can receive by truck and standard rail

– Can accommodate multiple sizes of TADs

– Can handle multiple forms of wastes
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Subsurface Repository Evolution

 92 ft Drift Spacing

 Above Boiling Temperature 
in Rock Pillar

 Single Level

 Minimal Ventilation

 266 ft Drift Spacing

 Sub-boiling Temperature in 
Rock Pillar

 Two Levels

 Robust Ventilation with 
Allowance for Natural 
Ventilation

 266 ft Drift Spacing

 Sub-boiling Temperature in 
Rock Pillar

 4 Panels – One Level

 Robust Ventilation

VA Design SR Design Conceptual Design
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Emplacement Drift
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Total System Performance Assessment (TSPA)



48 of 58 Module 8:  Repository Operation, Design, and Closure 

Total System Performance Assessment (TSPA) 
Role in Performance Assessment
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TSPA Process

• Screen features, events, and processes to determine those to be 
evaluated in performance assessment

• Develop models, along with their scientific basis, for each feature, 
event and process included in TSPA

• Evaluate uncertainty in models and parameters

• Construct integrated TSPA model using all retained features, events 
and processes in scenario classes

– Nominal scenario classes contain all features, events, and 
processes likely to occur (including climate change)

– Disruptive event scenario class contains unlikely events 
(e.g., igneous and seismic)

• Evaluate total-system performance in terms of individual protection 
and groundwater protection standards; incorporating uncertainty 
through Monte Carlo simulation
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TSPA Model Architecture

• TSPA Models consist of three scenario classes

– Nominal Scenario Class

– Igneous Scenario Class

– Seismic Scenario Class

• Each scenario class has a separate TSPA model

• Each model component has information flow logic diagrams

• Each model component has an integrated set of inputs and outputs

• Each model abstraction has a conceptual basis
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Features and Components

 Surface soils and topography 

 Unsaturated zone above the 
repository 

 Drip shield 

 Waste package

 Cladding 

 Waste form

 Invert

 Unsaturated zone below the 
repository

 Saturated zone

Barriers, Features, and Components in TSPA 
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Upper Natural Barrier
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Lower Natural Barrier
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Engineered Barrier System
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Outreach
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Outreach Programs Statistics
(FY 2006)

• Tours: 154 tours briefing 2,321 visitors plus 1,074 visitors to Public Open 
House tours 

• Educational Events: 32 events reaching 3,120 students, teachers, and 
parents

• Exhibits: 23 meetings/conferences/civic events reaching 3,967 people

• Inquiries: 139 e-mails and letters 

• Information Centers: 3 Nevada locations with 4,792 visitors

• Media Interactions/Communications Support: The project has dozens 
of media interactions each year

• Speakers Bureau: 34 presentations reaching 1,758 people

• Toll-free Information Line: 666 calls were received and processed

• Website: The OCRWM Internet website had 1,352,564 user sessions
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Information Center in Nye County, Nevada

 The exhibits, video displays, and interactive computer 
programs at the Yucca Mountain Information Center are 
designed to help explain why and how scientists and 
engineers are studying Yucca Mountain
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User-Friendly Web Site

• YMP web site - www.ocrwm.doe.gov - reaches global audience


