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Department of Energy
Washington, DC 20585
November 24, 2014

MEMORANDUM FOR THE DIRECTOR, OFFICE OF STANDARD CONTRACT
MANAGEMENT

FROM:

Rickey R. Hass
Deputy Inspector General
for Audits and Inspections
Office of Inspector General

SUBJECT:

INFORMATION: Audit Report on "Department of Energy's Nuclear
Waste Fund's Fiscal Year 2014 Financial Statement Audit"

The attached report presents the results of the independent certified public accountants' audit of
the Department of Energy's Nuclear Waste Fund's balance sheets, as of September 30, 2014 and
2013, and the related statements of net cost, changes in net position, and budgetary resources for
the years then ended.
To fulfill the Office of Inspector General's (OIG) audit responsibilities, we contracted with the
independent public accounting firm of KPMG, LLP (KPMG) to conduct the audit, subject to our
review. KPMG is responsible for expressing an opinion on the Fund's financial statements and
reporting on applicable internal controls and compliance with laws and regulations. The OIG
monitored audit progress and reviewed the audit report and related documentation. This review
disclosed no instances where KPMG did not comply, in all material respects, with generally
accepted Government auditing standards. The OIG did not express an independent opinion on
the Fund's financial statements.
KPMG concluded that the financial statements present fairly, in all material respects, the
respective financial position of the Fund as of September 30, 2014 and 2013, and its net costs,
changes in net position, and budgetary resources for the years then ended, in conformity with
United States generally accepted accounting principles.
The auditors' review of the Fund's internal control structure and compliance with certain laws
and regulations disclosed no deficiencies or instances of noncompliance required to be reported
under generally accepted Government auditing standards or applicable Office of Management
and Budget guidance.
Report Number: OAS-FS-15-03
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cc:

Deputy Chief Financial Officer, CF-2
Director, Office of Finance and Accounting, CF-10
Director, Office of Financial Risk, Policy and Controls, CF-50
Assistant Director, Office of Financial Risk, Policy and Controls, CF-50
Assistant Director, Risk Analysis and Controls, CF-50
Audit Resolution Specialist, Office of Financial Risk, Policy and Controls, CF-50
Team Leader, Office of Financial Risk, Policy and Controls, CF-50
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FEEDBACK
The Office of Inspector General has a continuing interest in improving the usefulness of its
products. We aim to make our reports as responsive as possible and ask you to consider sharing
your thoughts with us.
Please send your comments, suggestions and feedback to OIGReports@hq.doe.gov and include
your name, contact information and the report number. Comments may also be mailed to:
Office of Inspector General (IG-12)
Department of Energy
Washington, DC 20585
If you want to discuss this report or your comments with a member of the Office of Inspector
General staff, please contact our office at (202) 253-2162.
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Annual Financial Report
As of and for the Years Ended
September 30, 2014 and 2013

November 12, 2014
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Annual Financial Report
September 30, 2014 and September 30, 2013
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Management’s Discussion & Analysis
Reporting Entity
The Nuclear Waste Policy Act of 1982 (NWPA) (Public Law 97-425) established the Office of
Civilian Radioactive Waste Management (OCRWM) within the United States (U.S.) Department
of Energy (Department or DOE). OCRWM’s mission was to manage and dispose of the Nation’s
spent nuclear fuel (SNF) and high-level radioactive waste (HLW). The Nuclear Waste Policy
Amendments Act of 1987 (Title V, Public Law 100-203) directed the Secretary of Energy to
characterize only the Yucca Mountain site in Nevada as a candidate site to determine if it was
suitable for a repository for SNF and HLW.
The characterization of the Yucca Mountain site was completed and in 2008 OCRWM submitted a
license application to the U.S. Nuclear Regulatory Commission (NRC or the Commission) seeking
authorization to construct the Yucca Mountain repository. In fiscal year (FY) 2009, the Obama
Administration decided to terminate the Yucca Mountain Project. On January 29, 2010, at the
direction of the President, the Secretary announced the formation of the Blue Ribbon Commission
(BRC) and on February 1, 2010, the President issued the FY 2011 Budget Request with a zero
budget request for OCRWM. No funds were requested in the FY 2014 or FY 2013 Budget
Requests. On March 3, 2010 the Department filed a motion to withdraw with prejudice the Yucca
Mountain License Application pending before the Atomic Safety and License Board (ASLB) of
the NRC. On June 29, 2010, the ASLB issued an order denying the Department’s motion to
withdraw the License Application, which the Department appealed to the NRC, the body with
final authority over NRC decision-making. On October 1, 2010 the Department shifted OCRWM
program responsibilities to various Departmental Program Secretarial Offices.
Funds remaining from OCRWM have been used between October 1, 2010 and September 30,
2014 to continue the management of the Nuclear Waste Fund (NWF), litigation activities, and for
additional closure activities. The funds are managed by the Office of Nuclear Energy.
On July 29, 2011, a lawsuit was filed against the NRC in the U.S. Court of Appeals for the District
of Columbia Circuit requesting a writ of mandamus ordering the NRC to continue reviewing the
Yucca Mountain license application
On September 9, 2011, the NRC issued its decision in which the Commission (1) announced it
was split evenly on the question whether the NRC’s ASLB had properly refused to allow the
Department’s motion to withdraw the Yucca Mountain construction license application with
prejudice, and (2) unanimously held that “budgetary limitations” required the ASLB to dispose of
pending matters by the end of FY 2011 and to document the history of the adjudicatory process.
On September 30, 2011, the Board issued a memorandum and order suspending the adjudicatory
portion of the licensing proceeding due to uncertainty regarding the availability of future
appropriations from the NWF to pay for future proceeding and a lack of staff to continue the
proceeding since the President’s fiscal year 2012 budget request for Yucca Mountain high-level
waste activities did not include a request for any full-time equivalent positions. The adjudicatory
portion of the licensing proceeding remains suspended.
The BRC submitted a final report in January 2012 with its recommendations for consideration by
the Administration and Congress, as well as interested state, tribal and local governments, other
stakeholders, and the public.
1
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On August 13, 2013, the U.S. Court of Appeals for the District of Columbia Circuit issued a writ
of mandamus to the NRC to promptly continue with the legally mandated licensing proceeding
unless and until Congress authoritatively says otherwise or there are no appropriated funds
remaining.
On November 18, 2013 the NRC requested the Department of Energy to prepare the supplemental
environmental impact statement (EIS) that the NRC staff determined was needed for purposes of
the review of the application under the National Environmental Policy Act (NEPA). On February
28, 2014 the Department wrote to the NRC that it would provide to the NRC an updated version of
the report it provided to the NRC on July 30, 2009, entitled, Analysis of Postclosure Groundwater
Impacts for a Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain, Nye County, Nevada. The updated report was provided by
the DOE to the NRC on October 3, 2014. The analysis provides the NRC with substantially all of
the technical information necessary to inform a draft EIS.
Fiscal Year 2014 and 2013 Financial Performance
The principal financial statements have been prepared to report the financial position and results of
operations of the entity, pursuant to the requirements of 31 United States Code 3515 (b). While the
statements have been prepared from the books and records of the entity in accordance with Generally
Accepted Accounting Principles for Federal entities and the formats prescribed by Office of
Management and Budget (OMB), the statements are in addition to the financial reports used to monitor
and control budgetary resources, which are prepared from the same books and records. The statements
should be read with the realization that they are for a component of the U.S. Government, a sovereign
entity.

The NWF consists of fees paid by the owners and generators of SNF from commercial reactors, in
accordance with provisions of their contracts with the Department for disposal services. NWF
assets in excess of those authorized by Congress to pay NWPA costs are invested in U.S. Treasury
securities. On November 19, 2013, the U.S. Court of Appeals for the District of Columbia Circuit
found that the Department did not have a legitimate basis to evaluate the ongoing fee and directed
the Department to reduce the ongoing fee to zero. The Department complied and sent out notices
to utilities that the ongoing fee would change to zero on May 16, 2014. The NWPA originally
provided that the federal government would pay the costs of defense-generated nuclear waste
directly into the Nuclear Waste Fund. However, Congress in 1993 changed that requirement to
instead establish a separate Defense Nuclear Waste Disposal Appropriation (DNWDA). As of
September 30, 2014, cumulative revenue from fees and the DNWDA, totaled approximately $25.4
billion; and cumulative interest earnings and other revenue totaled approximately $22.0 billion.
Cumulative expenditures by the Department from appropriations and amounts authorized by
Congress, including direct appropriations to the NRC, the now defunct Office of the Nuclear
Waste Negotiator, and the Nuclear Waste Technical Review Board, totaled approximately $11.4
billion.
As of September 30, 2014, the U.S. Treasury securities held by the Department related to the
NWF had a market value of $39.8 billion compared to $36.6 billion at the end of fiscal year
FY2013. Investment income and net gains from the maturity of securities totaled $1.4 billion for
FY 2014 and FY 2013, respectively.
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ANALYSIS OF SYSTEMS, CONTROLS, AND LEGAL COMPLIANCE
Analysis of systems, controls, and legal compliance is performed, reported, and audited at the
Departmental level. The results of these reviews and assessments are incorporated in the
Department’s Annual Financial Report. A significant issue, Used Fuel and High Level Waste
Disposal, was reported by management in FY 2014 and FY 2013 and is described below.
Federal Managers’ Financial Integrity Act
The Federal Managers’ Financial Integrity Act (FMFIA) of 1982 requires that agencies establish
internal control and financial systems to provide reasonable assurances that the integrity of Federal
programs and operations are protected. Furthermore, it requires that the head of the agency
provide an annual assurance statement on whether the agency has met this requirement and
whether any material weaknesses exist.
In response to the FMFIA, the Department developed an internal control program which holds
managers accountable for the performance, productivity, operations, and integrity of their
programs through the use of management controls. Annually, senior managers at the Department
are responsible for evaluating the adequacy of the internal controls surrounding their activities and
determining whether they conform to the principles and standards established by the Office of
Management and Budget, and the Government Accountability Office. The results of these
evaluations and other senior management information are used to determine whether there are any
internal control problems to be reported as material weaknesses. The Departmental Internal
Control and Audit Review Council, the organization responsible for oversight of the Management
Control Program, makes the final assessment and decision for the Department.
Significant Issue - USED FUEL AND HIGH LEVEL WASTE DISPOSAL
The government’s acceptance of spent nuclear fuel and high-level radioactive waste, authorized
under the NWPA, has been delayed by various factors.
Actions Taken and Remaining
The Secretary, acting at the direction of the President, established the BRC on America’s Nuclear
Future to conduct a comprehensive review of policies for managing the back end of the nuclear
fuel cycle, including all alternatives for the storage, processing, and disposal of civilian and
defense used nuclear fuel, high-level waste, and materials derived from nuclear activities. The
BRC submitted a final report in January 2012 with their recommendations for consideration by the
Administration and Congress. The Administration issued the “Strategy for the Management and
Disposal of Used Nuclear Fuel and High-Level Waste” on January 11, 2013 (Strategy Document),
which is primarily based on the BRC’s recommendation, but no Congressional action has been
taken to date. The Key assumptions from the Strategy Document are that (1) spent nuclear fuel
remains on all sites until 2021 at which time an interim storage facility will open and begin
receiving spent nuclear fuel and (2) reactors will incur costs reimbursable by the Department until
it fulfills its contractual obligations. The Department continues to perform research and
development, analytical, and planning activities that lay the groundwork for implementing the
Strategy.
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KPMG LLP
Suite 12000
1801 K Street, NW
Washington, DC 20006

Independent Auditors’ Report

United States Department of Energy Inspector General
United States Department of Energy’s Nuclear Waste Fund:
Report on the Financial Statements
We have audited the accompanying financial statements of the United States (U.S.) Department of Energy’s
(Department) Nuclear Waste Fund (Fund), which comprise the balance sheets as of September 30, 2014 and
2013, and the related statements of net cost, changes in net position, and budgetary resources for the years
then ended, and the related notes to the financial statements.
Management’s Responsibility for the Financial Statements
Management is responsible for the preparation and fair presentation of these financial statements in
accordance with U.S. generally accepted accounting principles; this includes the design, implementation, and
maintenance of internal control relevant to the preparation and fair presentation of financial statements that
are free from material misstatement, whether due to fraud or error.
Auditors’ Responsibility
Our responsibility is to express an opinion on these financial statements based on our audits. We conducted
our audits in accordance with auditing standards generally accepted in the United States of America; the
standards applicable to financial audits contained in Government Auditing Standards issued by the
Comptroller General of the United States; and Office of Management and Budget (OMB) Bulletin Number
(No.) 14-02, Audit Requirements for Federal Financial Statements. Those standards and OMB Bulletin No.
14-02 require that we plan and perform the audit to obtain reasonable assurance about whether the financial
statements are free from material misstatement.
An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
financial statements. The procedures selected depend on the auditors’ judgment, including the assessment of
the risks of material misstatement of the financial statements, whether due to fraud or error. In making those
risk assessments, the auditor considers internal control relevant to the entity’s preparation and fair
presentation of the financial statements in order to design audit procedures that are appropriate in the
circumstances, but not for the purpose of expressing an opinion on the effectiveness of the entity’s internal
control. Accordingly, we express no such opinion. An audit also includes evaluating the appropriateness of
accounting policies used and the reasonableness of significant accounting estimates made by management,
as well as evaluating the overall presentation of the financial statements.
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our
audit opinion.
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Opinion on the Financial Statements
In our opinion, the financial statements referred to above present fairly, in all material respects, the financial
position of the Fund as of September 30, 2014 and 2013, and its net costs, changes in net position, and
budgetary resources, for the years then ended in accordance with U.S. generally accepted accounting
principles.
Emphasis of Matter
As discussed in Note 9 to the financial statements, the Department is involved as a defendant in several
matters of litigation relating to its inability to accept waste by the January 31, 1998 date specified in the
Nuclear Waste Policy Act of 1982, as amended. The Fund has recorded an estimate of its liability related to
this matter of $22.6 billion, and $21.4 billion as of September 30, 2014 and 2013, respectively. Our opinion
is not modified with respect to this matter.
Other Matters
Required Supplementary Information
U.S. generally accepted accounting principles require that the information in the Management’s Discussion
and Analysis and Required Supplementary Stewardship Information sections be presented to supplement the
basic financial statements. Such information, although not a part of the basic financial statements, is required
by the Federal Accounting Standards Advisory Board who considers it to be an essential part of financial
reporting for placing the basic financial statements in an appropriate operational, economic, or historical
context. We have applied certain limited procedures to the required supplementary information in accordance
with auditing standards generally accepted in the United States of America, which consisted of inquiries of
management about the methods of preparing the information and comparing the information for consistency
with management’s responses to our inquiries, the basic financial statements, and other knowledge we
obtained during our audits of the basic financial statements. We do not express an opinion or provide any
assurance on the information because the limited procedures do not provide us with sufficient evidence to
express an opinion or provide any assurance.
Supplementary Information
Our audits were conducted for the purpose of forming an opinion on the basic financial statements as a whole.
The supplementary information included in Supplementary Information – Schedules I and II for the thirty
two years ended September 30, 2014 are presented for purposes of additional analysis and are not a required
part of the basic financial statements.
The supplementary information is the responsibility of management and was derived from and relates directly
to the underlying accounting and other records used to prepare the basic financial statements. Such
information has been subjected to the auditing procedures applied in the audit of the basic financial
statements and certain additional procedures, including comparing and reconciling such information directly
to the underlying accounting and other records used to prepare the basic financial statements or to the basic
financial statements themselves, and other additional procedures in accordance with auditing standards
generally accepted in the United States of America. In our opinion, the supplementary information is fairly
stated in all material respects in relation to the basic financial statements as a whole.
5
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We have also previously audited, in accordance with auditing standards generally accepted in the United
States of America, the financial statements of the Fund as of and for each of the years ended September 30,
1983 through September 30, 2012 (none of which are presented herein), and we expressed unqualified
opinions on those financial statements. The supplementary information included in Schedules I and II related
to the Fund's financial statements as of and for each of the years ended September 30, 1983 through
September 30, 2012 was subjected to auditing procedures applied in the audits of those financial statements,
and in our opinion, is fairly stated in all material respects in relation to the financial statements from which
it has been derived.
Other Reporting Required by Government Auditing Standards
Internal Control Over Financial Reporting
In planning and performing our audit of the financial statements as of and for the year ended September 30,
2014, we considered the Fund’s internal control over financial reporting (internal control) to determine the
audit procedures that are appropriate in the circumstances for the purpose of expressing our opinion on the
financial statements, but not for the purpose of expressing an opinion on the effectiveness of the Fund’s
internal control. Accordingly, we do not express an opinion on the effectiveness of the Fund’s internal
control. We did not test all internal controls relevant to operating objectives as broadly defined by the Federal
Managers’ Financial Integrity Act of 1982.
A deficiency in internal control exists when the design or operation of a control does not allow management
or employees, in the normal course of performing their assigned functions, to prevent, or detect and correct,
misstatements on a timely basis. A material weakness is a deficiency, or a combination of deficiencies, in
internal control, such that there is a reasonable possibility that a material misstatement of the entity’s financial
statements will not be prevented, or detected and corrected, on a timely basis. A significant deficiency is a
deficiency, or a combination of deficiencies, in internal control that is less severe than a material weakness,
yet important enough to merit attention by those charged with governance.
Our consideration of internal control was for the limited purpose described in the first paragraph of this
section and was not designed to identify all deficiencies in internal control that might be material weaknesses
or significant deficiencies. Given these limitations, during our audit we did not identify any deficiencies in
internal control that we consider to be material weaknesses. However, material weaknesses may exist that
have not been identified.
Compliance and Other Matters
As part of obtaining reasonable assurance about whether the Fund’s financial statements are free from
material misstatement, we performed tests of its compliance with certain provisions of laws, regulations, and
contracts, noncompliance with which could have a direct and material effect on the determination of financial
statement amounts, and certain provisions of other laws and regulations specified in OMB Bulletin No. 1402. However, providing an opinion on compliance with those provisions was not an objective of our audit,
and accordingly, we do not express such an opinion. The results of our tests of compliance disclosed no
instances of noncompliance or other matters that are required to be reported herein under Government
Auditing Standards or OMB Bulletin No. 14-02.
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Purpose of the Other Reporting Required by Government Auditing Standards
The purpose of the communication described in the Other Reporting Required by Government Auditing
Standards section is solely to describe the scope of our testing of internal control and compliance and the
result of that testing, and not to provide an opinion on the effectiveness of the Fund’s internal control or
compliance. Accordingly, this communication is not suitable for any other purpose.

Washington, DC
November 12, 2014
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Balance Sheets
As of September 30, 2014 and 2013
(Dollars in thousands)
FY 2014

FY 2013

ASSETS
Intragovernmental:
Fund Balance with Treasury (Note 3)

$

Investments and Related Interest, Net (Note 4)

21,200

$

24,131

32,908,852

30,863,889

Accounts Receivable:
Utilities

(Note 5)

Other Assets
Total Intragovernmental Assets

-

13,803

280

280

32,930,332

30,902,103

Accounts Receivable:
(Note 5)

3,083,990

3,244,741

Prepaid Pension Asset, Net

425

3,378

General Property, Plant, and Equipment, Net (Note 6)

231

303

Utilities

Total Assets

$

36,014,978

$

34,150,525

$

109

$

236

LIABILITIES
Intragovernmental: (Note 8)
Accounts Payable
Deferred Revenue

(Notes 7 and 10)

Other Liabilities
Total Intragovernmental Liabilities
Accounts Payable and Other Liabilities
Deferred Revenue (Note 10)
Pension and Other Actuarial Liabilities, Net
Commitments and Contingencies
Total Liabilities

(Note 9)

(Note 8)

632,566

631,262

200

199

632,875

631,697

674

414

35,362,045

33,495,833

335

316

22,633,674

21,364,422

58,629,603

55,492,682

NET POSITION
Unexpended Appropriations - Other Funds

19,049

Cumulative Results of Operations - Other Funds
Total Net Position
Total Liabilities and Net Position

$

22,265

(22,633,674)

(21,364,422)

(22,614,625)

(21,342,157)

36,014,978

$

34,150,525

The accompanying notes are an integral part of these statements.
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Statements of Net Cost
For the Years Ended September 30, 2014 and 2013
(Dollars in thousands)
FY 2014

First Repository Costs

$

FY 2013

5,136

$

1,096

All Other Program Costs:
Program Support
Transfers of Appropriations

(Note 7)

Waste Acceptance, Storage and Transportation
Total All Other Program Costs
Total First Repository and Other Program Costs
Less Earned Revenues

(Note 10)

Net First Repository Costs & Other Program Costs
Estimated liability for waste acceptance obligations
Net Cost of Operations

$

1,717

3,276

3,400

3,400

1,702

1,937

6,819

8,613

11,955

9,709

(11,955)

(9,709)

-

-

2,069,345

2,731,400

2,069,345

$

2,731,400

The accompanying notes are an integral part of these statements.
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Statements of Changes in Net Position
For the Years Ended September 30, 2014 and 2013
(Dollars in thousands)
FY 2014

FY 2013

CUMULATIVE RESULTS OF OPERATIONS
Beginning Balance

$

(21,364,422)

$

(19,732,972)

Other Financing Sources (Non-Exchange):
Imputed Financing from Costs Absorbed by Others
Total Other Financing Sources

800,093

1,099,950

800,093

1,099,950

Net Cost of Operations

(2,069,345)

(2,731,400)

Net Change

(1,269,252)

(1,631,450)

Ending Balance - Cumulative Results of Operations

$

(22,633,674)

$

(21,364,422)

UNEXPENDED APPROPRIATIONS
Beginning Balance

$

22,265

$

27,617

Budgetary Financing Sources Related to Appropriations:
Other Adjustments

-

Appropriations Used
Total Budgetary Financing Sources Related to Appropriations
Ending Balance Unexpended Appropriations
Total Net Position

$

(727)

(3,216)

(4,625)

(3,216)

(5,352)

19,049

22,265

(22,614,625)

$

(21,342,157)

The accompanying notes are an integral part of these statements.
10
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Statements of Budgetary Resources
For the Years Ended September 30, 2014 and 2013
(Dollars in thousands)
FY 2014

FY 2013

BUDGETARY RESOURCES
Unobligated Balance, Brought Forward, October 1

$

Recoveries of Prior Year Unpaid Obligations
Unobligated Balance from Prior Year Budget Authority, net
Appropriations

(Note 2)

16,673

$

1,907

21,673

19,360

-

Spending Authority from Offsetting Collections

17,453

5,000

(727)

1

Total Budgetary Resources

-

$

21,674

$

18,633

$

5,440

$

1,960

STATUS OF BUDGETARY RESOURCES
Obligations Incurred (Note 12)
Unobligated Balance, End of Year:
Apportioned
Exempt from Apportionment
Unapportioned
Total Unobligated Balance, End of Year
Total Budgetary Resources

1,526

8,591

10,617

8,082

4,091

-

16,234

16,673

$

21,674

$

18,633

$

29,793

$

37,830

CHANGE IN OBLIGATED BALANCE
Unpaid Obligations, Brought Forward, October 1
Obligations Incurred

5,440

1,960

Outlays (Gross)

(5,379)

(8,090)

Recoveries of Prior Year Unpaid Obligations

(5,000)

(1,907)

Obligated Balance, End of Year (Net)

$

24,854

$

29,793

BUDGET AUTHORITY AND OUTLAYS, NET
Budget Authority, Gross

$

1

$

-

Actual Offsetting Collections
Budget Authority, Net

$

(1)
-

$

-

Outlays, Gross

$

$

8,090

Actual Offsetting Collections

5,379
(1)

Distributed Offsetting Receipts
Outlays, Net

$

(2,077,444)
(2,072,066)

$

(2,170,592)
(2,162,502)

The accompanying notes are an integral part of these statements.
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(1) Legislative Background
The Nuclear Waste Policy Act of 1982 (NWPA) was signed into law on January 7, 1983. The NWPA establishes a
framework for the financing, siting, licensing, operating and decommissioning of one or more mined geologic
repositories for the Nation’s spent nuclear fuel (SNF) and high-level radioactive waste (HLW) which is to be carried
out by the Department of Energy (Department or DOE). In addition, the NWPA contains other provisions including:
•

Assigning responsibility for the payment of disposal costs to the owners and generators of SNF and HLW
and creating a special Nuclear Waste Fund (NWF) within the Department of Treasury of the United States
for the collection of fees to cover such costs;

•

Providing for contracts between the Department and the owners and generators of SNF and HLW pursuant to
which the Department is to take title to the SNF or HLW as expeditiously as possible, following
commencement of repository operations and, in return for payment of fees established by the NWPA, to
begin disposal of the SNF or HLW not later than January 31, 1998; and

•

Requiring evaluation of the use of civilian disposal capacity for the disposal of HLW resulting from atomic
energy defense activities (defense waste). In April 1985, the President notified the Department of his
determination that a separate defense waste repository was not necessary and directed the Department to
proceed with arrangements for disposal of such waste. Fees, equivalent to those paid by commercial owners,
must be paid for this service by the Federal Government.

On December 22, 1987, the President signed into law the Budget Reconciliation Act, Subtitle A Title V, of which
contained amendments to the NWPA. The legislation directed the Department to characterize only the Yucca
Mountain site in Nevada as a candidate site for the first repository. The legislation also provided for the termination
of site-specific activities at all candidate sites other than the Yucca Mountain site, within 90 days of enactment, and
for phasing out, not later than six months after enactment, all research programs in existence that were designed to
evaluate the suitability of crystalline rock as a potential repository host medium.
In fiscal year (FY) 2009, the President and the Department Secretary announced that a repository at Yucca Mountain
was not a workable option and that the repository program would be terminated. At that time, they also announced
that a Blue Ribbon Commission would be established to evaluate disposal alternatives. Accordingly, on January 29,
2010, the Department Secretary announced the formation of a Blue Ribbon Commission on America's Nuclear Future
to provide recommendations for developing a safe, long-term solution to managing the Nation's used nuclear fuel and
nuclear waste. The Blue Ribbon Commission submitted a final report in January 2012 with their recommendations on
these issues for consideration by the Administration and Congress, as well as interested state, tribal and local
governments, other stakeholders, and the public. On February 1, 2010, the President issued the FY 2011 Budget
Request with a zero budget request for the Nuclear Waste Fund Appropriation and the Defense Nuclear Waste
Disposal Appropriation (formerly known as and reported under the Office of Civilian Radioactive Waste
Management (OCRWM) prior to FY 2011). Consequently, the Department closed OCRWM on September 30, 2010,
and, on October 1, 2010, the Department reassigned prior responsibilities for the operations of OCRWM and its assets
and liabilities within the Department, herein referred to as the NWF.
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(2) Significant Accounting Policies
Basis of Presentation – These financial statements have been prepared to report the financial position and results
of operations of the NWF and include all activity related to the Nuclear Waste Fund Appropriation and the Defense
Nuclear Waste Disposal Appropriation, used for the disposal of SNF and HLW (formerly reported under the Office of
Civilian Radioactive Waste Management). The financial statements have been prepared from the books and records
of the Department for the NWF in accordance with accounting principles generally accepted in the United States of
America as applicable to Federal entities.

Basis of Accounting – The NWF’s financial statements are prepared using the accrual method of accounting.
Under the accrual method, revenues are recognized when earned, and expenses are recognized when a liability is
incurred without regard to receipt or payment of cash. The NWF also uses budgetary accounting to facilitate
compliance with legal constraints and to monitor its budget authority.
Revenue Recognition – Fees, related accrued interest, and investment income are recognized as exchange
(earned) revenue to the extent of expenses incurred, subject to Congressional authorization as discussed below. Fees
billed, related accrued interest, and investment income in excess of current expenses are deferred.
The NWPA requires the civilian owners and generators of nuclear waste to pay their share of the full cost of the NWF
and, to that end, establishes a fee for electricity generated and sold by civilian nuclear power reactors which the
Department must collect and annually assess to determine its adequacy. A one-time fee (see Note 5) was recorded by
the NWF as of April 7, 1983, related to the disposal of SNF generated prior to that date. Fees recognized by the NWF
are based upon kWh of electricity generated and sold by civilian nuclear reactors on and after April 7, 1983.
Fees associated with the disposal of the Department’s SNF and HLW are also recognized as the related costs are
incurred and allocated. To estimate the share of the total Program costs that should be allocated to the Department,
the methodology announced by the Department in the Federal Register in August 1987 was used. Department
management periodically updates the Analysis of the Total System Life Cycle Cost of the Civilian Radioactive Waste
Management Program (TSLCC), which establishes the amounts to allocate. The most recent TSLCC was issued in
2008.

Appropriations – Expenditure authority for the NWF has historically been provided by two separate
appropriations.
•

For fiscal years 2014 and 2013, Congress appropriated $0 from the Defense Nuclear Waste Disposal
Appropriation to be used for nuclear waste disposal activities. For fiscal year 2013 Congress issued a Prior Year
Reduction of $727.

•

For fiscal years 2014 and 2013, Congress appropriated $0 from the Nuclear Waste Disposal Appropriation to be
used for nuclear waste disposal activities.

Fee payments and investment income are deposited into the NWF account and are made available to the Department
through the annual expenditure authority provided by Congress. Investments are made in United States (U.S.)
Treasury securities from funds in excess of current needs. If, at any time, monies available in the NWF are
insufficient to discharge responsibilities under the NWPA, borrowings may be made from the U.S. Treasury. The
NWPA limits the NWF from incurring expenditures, entering into contracts, and obligating amounts to be expended
except as provided in advance by appropriation acts. Appropriated dedicated receipts such as these are excluded from
appropriations received on the Statements of Changes in Net Position.
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(2) Significant Accounting Policies (continued)
Imputed Financing Sources – In certain instances, costs of the NWF are paid out of funds appropriated to
other federal agencies. For example, payments under the terms of settlements and judgments are paid by the U.S.
Treasury Judgment Fund (Judgment Fund). When costs directly attributable to NWF’s operations are paid by other
agencies, NWF recognizes these amounts in the Statements of Net Cost. In addition, these amounts are recognized as
imputed financing sources in the Statements of Changes in Net Position.
Funds from Dedicated Collections – NWF follows Statement of Federal Financial Accounting Standards
(SFFAS) No. 43, Funds from Dedicated Collections, which requires separate identification of funds from dedicated
collections on the Balance Sheets, Statements of Changes in Net Position, and other selected footnotes.
Funds from dedicated collections are financed by specifically identified revenues, often supplemented by other
financing sources, which remain available over time. These specifically identified revenues and other financing
sources are required by statute to be used for designated activities, benefits or purposes, and must be accounted for
separately from the Government’s general revenues (see Note 11).

Investments – Investments are in U.S. Treasury securities and are stated at cost net of amortized premiums and
discounts as it is the Department’s intent to hold the investments to maturity. Premiums and discounts are amortized
using the effective interest yield method (see Note 4).
General Property, Plant, and Equipment – Purchases of general property, plant, and equipment (PP&E)
exceeding $50 are capitalized if they have a useful life greater than two years. PP&E is depreciated on a straight-line
basis over the estimated useful lives of the assets. Useful lives range from 5 to 30 years. Maintenance costs are borne
by NWF for equipment either on loan from or shared with other programs.

Accounts Receivable – Payment of accounts receivable will not be complete until NWF starts accepting waste.
Interest is accrued quarterly on the outstanding amount receivable including accrued interest. The interest rate used is
the 13-week U.S. Treasury bill rate. An allowance for doubtful accounts related to one-time spent fuel fees has not
been recorded as of September 30, 2014 or 2013, as NWF is not obligated to accept waste without payment of fees.
Accrued Investment Interest Receivable – Investment interest is accrued on the outstanding investment
balance using the applicable interest rate for the investments.

Liabilities – Liabilities represent the amount of monies or other resources that are likely to be paid by NWF as the
result of a transaction or event that has already occurred. However, no liability can be paid by NWF absent an
appropriation. Liabilities for which an appropriation has not been enacted are therefore classified in these notes as
liabilities not covered by budgetary resources and there is no certainty that the appropriation will be enacted. Also,
liabilities other than contracts can be abrogated by the Government acting in its sovereign capacity.

Tax Status – NWF, as a part of the Department of Energy, which is a Federal agency, is not subject to federal,
state, or local income taxes.

First Repository Costs – For the fiscal years ended September 30, 2014 and 2013, first repository costs consist
primarily of Yucca Mountain shutdown costs. Historically, the general goals have been that of licensing and
construction of a permanent repository for nuclear waste at Yucca Mountain and to be ready for acceptance of waste
at the facility.
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(2) Significant Accounting Policies (continued)
Retirement Plans – Contractor Employees – NWF follows the requirements of the Financial Accounting
Standards Board’s Accounting Standard’s section Codification 715, “Compensation – Retirement Benefits” for
contractor employees. NWF’s former integrated contractors maintain defined benefit pension plans under which they
promise to pay employees specified benefits, such as a percentage of the final average pay for each year of service.
NWF’s cost under the contract includes reimbursement of annual employer contributions to the pension plans. NWF
was historically the predominant fund for one integrated contractor and therefore recorded the net assets or liabilities
of that former contractor’s plans as if it were the plan sponsor. In FY 2011, the NWF made additional contributions
to fully fund that former contractor’s defined benefit pension plan and thus significantly reduce or eliminate required
future contributions. The remaining net assets or liabilities of that former contractor’s plans are the responsibility of
the NWF and therefore continue to be reflected in the NWF statements.
Use of Estimates – The preparation of financial statements requires management to make estimates and
assumptions that affect the amounts reported in the financial statements and accompanying notes. Significant items
subject to such estimates and assumptions include accounts receivable, estimated lives of general property, plant, and
equipment and commitments and contingencies.
(3) Fund Balance with Treasury
Summaries of the status of fund balances with the U.S. Treasury for appropriated and special funds as of September
30, 2014 and 2013 are as follows:
Appropriated
Funds

As of September 30, 2014

Unobligated budgetary resources
Available
$
Obligated balance not yet disbursed
Undelivered orders
Accounts payable and deposit fund liabilities
Budgetary resources invested in Treasury securities
Total FY 2014 Fund Balance with Treasury
$

5,617
13,432
652
19,701

Special Funds
$

$

Appropriated
Funds

As of September 30, 2013

Unobligated budgetary resources
Available
$
Obligated balance not yet disbursed
Undelivered orders
Accounts payable and deposit fund liabilities
Budgetary resources invested in Treasury securities
Total FY 2013 Fund Balance with Treasury

$

8,591

$

10,460
312
(19,890)
1,499 $

Special Funds
$

13,673
367
22,631

10,617

Total

8,082

1,500

23,892
964
(19,890)
21,200

Total
$

15,270
482
(22,334)
$

16,234

16,673
28,943
849
(22,334)

$

24,131
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(4) Investments and Related Interest, Net
For the fiscal years ended September 30, 2014 and 2013, the NWF received proceeds from the maturity of securities
of $1,303,723 and $1,514,135, respectively.
Investments in U.S. Treasury securities held as of September 30 of each year consisted of the following:
FY 2014

FY 2013

Intragovernmental Non-Marketable Market Based:
Face Value
Unamortized discount, net
Interest receivable
Investments and related interest, net
Unrealized market gains, net
Investments at fair value

$

$

51,526,691 $
(18,695,762)
77,923
32,908,852
6,844,450
39,753,302 $

50,597,936
(19,800,566)
66,519
30,863,889
5,688,686
36,552,575

The federal government does not set aside assets to pay for expenditures associated with the funds for which the
Department holds Treasury securities. These Treasury securities are an asset to the Department and a liability to
Treasury. Because the Department and Treasury are both parts of the federal government, these assets and liabilities
offset each other from the standpoint of the federal government as a whole. For this reason, they do not represent an
asset or a liability in the U.S. Government-wide financial statements. Treasury securities provide the Department with
authority to draw upon the U.S. Treasury to make expenditures, subject to available appropriations and Office of
Management and Budget (OMB) apportionments. When the Department requires redemption of these securities, the
federal government finances those expenditures out of accumulated cash balances by raising taxes or other receipts,
by borrowing from the public, repaying less debt, or by curtailing other expenditures. This is the same way the federal
government finances all other expenditures.

(5) Receivables Due from Utilities
Owners and generators of civilian SNF and HLW have entered into contracts with the Department for disposal
services and for payment of fees to the NWF.
The NWPA specifies two types of fees to be paid to the NWF for disposal services: (a) a one-time charge per
kilogram of heavy metal in solidified SNF or HLW existing prior to April 7, 1983; and (b) a one mil per kWh fee on
all net electricity generated and sold by civilian nuclear power reactors on and after April 7, 1983. The kWh fees are
due when billed. The contracts between the Department and the owners and generators of the waste provide three
options for payment of the one-time spent fuel fee, one of which must have been selected by June 30, 1985, or within
two years of contract execution. The options were:
1.

Payment of the amount due, plus interest earned from April 7, 1983, in 40 quarterly installments with the final
payment due on or before the first scheduled delivery of SNF to the Department;

2.

Payment of the amount due, plus interest from April 7, 1983, in a single payment any time prior to the first
delivery of SNF to the Department; or
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(5) Receivables Due from Utilities (continued)
3.

Payment of the amount due any time prior to June 30, 1985, or two years after contract execution, in the form of
a single payment, with no interest due.

Under options (1) and (2), interest accrues from April 7, 1983, to date of first payment at the 13-week U.S. Treasury
bill rate compounded quarterly. Under option (1), beginning with the first payment, interest is calculated at the 10year Treasury note rate in effect at the time.
For the fiscal years ended September 30, 2014 and 2013 there were no payments or adjustments of one-time spent
fuel fees by owners and generators of civilian SNF and HLW.
The Secretary of Energy shall annually review the adequacy of the fees established. In the event the Secretary of
Energy determines either insufficient or excess revenue is being collected, the Secretary of Energy shall propose an
adjustment to the fee to ensure full cost recovery. Because the U.S. Court of Appeals for the District of Columbia
Circuit found the Department did not have a legitimate basis to evaluate the ongoing kWh fee, the court directed the
Department to propose to Congress a reduction of the ongoing kWh fee to zero. Such proposal became effective on
May 16, 2014. In August 2014, the Department collected the remaining ongoing fee receivable balances.
Accounts receivables from public and Federal utilities at September 30 of each year were as follows:
FY 2014

FY 2013

Accounts receivable:
Accounts receivable - intragovernmental utilities
Kilowatt hour fees

$

Accounts receivable - public utilities
Kilowatt hour fees
One-time spent nuclear fuel fees:
Accounts receivable - one-time spent nuclear fuel fees
Option (1)
Option (2)
Total accounts receivable one-time spent nuclear fuel fees
Accrued interest on one-time spent nuclear fuel fees:
Option (1)
Option (2)
Total accrued interest on one-time spent nuclear fuel fees
Total accounts receivable - public utilities
Total accounts receivable - utilities

$

-

$

13,803

-

161,916

144,273
692,672
836,945

144,273
692,672
836,945

385,992
1,861,053
2,247,045
3,083,990
3,083,990

385,776
1,860,104
2,245,880
3,244,741
3,258,544

$
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6) General Property, Plant, and Equipment, Net
General property, plant, and equipment and related accumulated depreciation consisted of the following as of
September 30, 2014 and 2013:
FY 2014
General property, plant, and equipment
Less accumulated depreciation
General property, plant, and equipment, net

$
$

FY 2013

10,952 $
(10,721)
231 $

12,182
(11,879)
303

(7) Transactions with the Department and Other Federal Government Agencies
The NWPA authorized the Secretary of Energy to carry out the provisions of the NWPA and created the Nuclear
Waste Fund in the U.S. Treasury. The investment and borrowing powers of the NWF are limited to transactions with
the U.S. Treasury. In discharging its obligations under the NWPA, the Department contracts for services with
numerous contractors including other Federal Government agencies. Further, significant administrative services are
provided by the Department.
As of September 30, 2014 and 2013, NWF owed other Federal Government agencies $109 and $236, respectively, for
services and costs provided to NWF. For the fiscal years ended September 30, 2014 and 2013, NWF incurred costs of
$492 and $2,157, respectively, for services and goods provided by other Federal Government agencies. In addition to
these incurred costs, NWF made Congressional authorized transfers from the NWF to the Nuclear Waste Technical
Review Board in the amount of $3,400 for fiscal years 2014 and 2013.
NWF has entered into Memoranda of Agreement (MOA) with the Department’s Office of Environmental
Management and the Department’s Office of Naval Nuclear Propulsion. The MOA established the terms and
conditions for acceptance of Department-owned SNF and HLW (Defense Waste) for disposal. The estimated
liabilities are included in the 2008 TSLCC that is used to calculate the estimate of the Department’s share of total
current and future program costs for Defense Waste. The Department has paid amounts in excess of its estimated
share of costs and as a result has no liability to NWF as of September 30, 2014 and 2013.
As of September 30, 2014, the Department’s Defense Waste total cost share is estimated, based on the methodology
published in the Federal Register in August 1987, to be $2,444,669 and interest owed is estimated to amount to
$672,737. As of September 30, 2014 and 2013, $632,566 and $631,262, respectively, was included in
intragovernmental deferred revenue representing the Department’s Defense expenditures in excess of the
Department’s cost share to-date.
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(8) Liabilities Not Covered by Budgetary Resources
A summary of liabilities covered and not covered by budgetary resources as of September 30, 2014 and 2013 is as
follows:
FY 2014
Liabilities not covered by budgetary resources:
Intragovernmental
Deferred revenue (Note 10)
Non-Intragovernmental
Deferred revenue (Note 10)
Pension and other actuarial liabilities, net
Commitments and contingencies (Note 9)
Total liabilities not covered by budgetary resources
Liabilities covered by budgetary resources:
Intragovernmental
Accounts payable
Other liabilities
Non-Intragovernmental
Accounts payable and other liabilities
Total liabilities covered by budgetary resources
Total Liabilities

$

$

FY 2013

632,566

$

631,262

35,362,045
335
22,633,674
58,628,620

33,495,833
316
21,364,422
55,491,833

109
200

236
199

674
983
58,629,603

414
849
55,492,682

$

(9) Commitments and Contingencies
Spent Nuclear Fuel Litigation
In accordance with the NWPA, the Department entered into contracts with more than 45 utilities (standard contracts)
in which, in return for payment of fees into the NWF, the Department agreed to begin disposal of SNF by January 31,
1998. Because the Department has no facility available to receive SNF under the NWPA, it has been unable to begin
disposal of the utilities’ SNF as required by the contracts. Significant litigation claiming damages for partial breach
of contract has ensued as a result of this delay.
To date, 33 suits have been settled involving utilities that collectively produce about 82 percent of the nucleargenerated electricity in the United States. Under the terms of the settlements, the Judgment Fund, 31 U.S.C. 1304,
paid $3.2 billion as of September 30, 2014 to the settling utilities for delay damages they have incurred through
September 30, 2014. In addition, 31 cases have been resolved by final judgments. Eight of those cases resulted in an
award of no damages by the trial court and the remaining 23 cases resulted in a total of $1.3 billion in damages, which
has been paid by the Judgment Fund as of September 30, 2014.
The Department’s SNF litigation liability is updated to include the effects of final judgments and settlements as well
as payments to date from the Judgment Fund. Additional payments under these settled and adjudicated cases may be
made if the utilities incur additional costs before the Department permanently disposes of the SNF. The Department
believes its assumptions and methodology provide a reasonable basis for the contingent liability estimate.
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(9) Commitments and Contingencies (continued)
Nineteen cases remain pending either in the Court of Federal Claims or in the Court of Appeals for the Federal
Circuit. Liability is probable in these cases, and in many of these cases orders have already been entered establishing
the Government’s liability and the only outstanding issue to be litigated is the amount of damages to be awarded. The
industry is reported to estimate that damages for all utilities with which the Department has contracts ultimately will
be at least $50 billion. The Department believes that the industry’s estimate is highly inflated and that the disposition
of the 66 cases that have either been settled or subject to a judgment in the trial court suggests that the Government’s
ultimate liability is likely to be significantly less than that estimate. Accordingly, based on these settlement estimates,
the total liability estimate as of September 30, 2014 was $27.1 billion. After deducting the amount paid as of
September 30, 2014, under these settlements and as a result of final judgments, a total of $4.5 billion, the remaining
liability is estimated to be approximately $22.6 billion. Under current law, any damages or settlements in this
litigation will be paid out of the Judgment Fund. The Department’s contingent liability estimate for SNF litigation is
reported net of amounts paid to date from the Judgment Fund.
The Department previously reported several developments that made it difficult to reasonably predict the amount of
the Government’s likely liability. The courts have since resolved that jurisdiction for these cases is appropriate in the
Court of Federal Claims and that the Government cannot assert the unavoidable delays defense, under which, if it
were applicable, the Government would not be liable for any damages. Furthermore, in fiscal year 2009 the President
and the Secretary announced that the repository at Yucca Mountain will not be opened and established a Blue Ribbon
Commission in January 2010 to evaluate alternatives. The Commission submitted a final report in January 2012 with
their recommendations for consideration by the Administration and Congress. The Administration issued the
“Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Waste” on January 11, 2013
(Strategy Document), which is primarily based on the Commission’s recommendation, but no Congressional action
has been taken to date. The key assumptions from the Strategy Document are that (1) spent nuclear fuel remains on
all sites until 2021 at which time an interim storage facility will open and begin receiving spent nuclear fuel and (2)
reactors will incur costs reimbursable by the Department until it fulfills its contractual obligations. Future
determinations on how the Department will meet its obligations under the standard contracts could materially
decrease or increase the SNF litigation liability.
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(10) Deferred Revenue
As described in Note 2, all fees, both kWh fees and Defense high-level radioactive waste fees, as well as the related
interest and investment income, are recognized as revenue to the extent of expenses incurred. Amounts in excess of
current expenses are deferred. Deferred revenue as of September 30, 2014 and 2013 was as follows:
FY 2014
Intragovernmental
Fees billed:
One-time spent nuclear fuel fees:
kWh fees
Defense high-level waste fees
Interest:
Income on investments
Non-intragovernmental
Fees billed:
kWh fees
Interest:
One-time spent nuclear fuel fees
Other revenue
Total revenues
Less earned revenue
Change in deferred revenue
Deferred revenue - beginning balance

$

31,418
3,216

FY 2013

$

1,411,273

1,365,047

432,400

685,228

1,164
1,879,471
(11,955)
1,867,516
34,127,095

Deferred revenue - ending balance

$

49,378
4,625

35,994,611

1,991
324
2,106,593
(9,709)
2,096,884
32,030,211
$

34,127,095
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(11) Dedicated Collections
Dedicated
Collections

All Other Funds

Dedicated
Collections

FY 2014

All Other Funds

FY 2013

Balance Sheet
Assets
Fund Balance with Treasury
Investments, Net
Accounts Receivable
Prepaid Pension Asset, Net
General Property, Plant, and Equipment, Net
Other Assets
Total Assets
Liabilities and Net Position
Accounts Payable and Other Liabilities
Deferred Revenue
Pension and Other Actuarial Liabilities
Commitments and Contingencies
Unexpended Appropriations
Cumulative Results of Operations
Total Liabilities and Net Position
Statement of Net Costs
Total First Repository and Other Program Costs
Less Earned Revenues
Net First Repository Costs
Estimated liability for waste acceptance obligations
Net cost of operations
Statement of Changes in Net Position
Beginning Balance - Cumulative Results of Operations
Imputed Financing from Costs Absorbed by Others
Net Cost of Operations
Ending Balance - Cumulative Results of Operations
Beginning Balance - Unexpended Appropriations
Other Adjustments
Appropriations Used
Ending Balance - Unexpended Appropriations
Total Net Position

$

$
$

$

$

$

$

$
$

$

1,499
32,908,852
3,083,990
425
151
280
35,995,197

$

21,200
32,908,852
3,083,990
425
231
280
36,014,978

$

331
35,994,531
335
35,995,197

$

983
35,994,611
335
22,633,674
19,049
(22 633 674)
36,014,978

$

$

652 $
80
22,633,674
19,049
(22 633 674)
19,781 $

8,683 $
(8,683)
- $

3,272 $
(3,272)
2,069,345
2,069,345 $

11,955
(11,955)
2,069,345
2,069,345

$

(21,364,422) $
800,093
(2,069,345)
(22,633,674) $

(21,364,422)
800,093
(2,069,345)
(22,633,674)

22,265 $
(3,216)
19,049
(22,614,625) $

22,265
(3,216)
19,049
(22,614,625)

-

$

$

$
$

$

19,701
80
19,781

$

$

$

$

$

$

$
$

$

1,500
30,863,889
3,258,544
3,378
166
280
34,127,757

$

482
34,126,959
316
34,127,757

$

$

22,631
137
22,768

$

$

24,131
30,863,889
3,258,544
3,378
303
280
34,150,525

$

367 $
136
21,364,422
22,265
(21 364 422)
22,768 $

849
34,127,095
316
21,364,422
22,265
(21 364 422)
34,150,525

5,027 $
(5,027)
- $

4,682 $
(4,682)
2,731,400
2,731,400 $

9,709
(9,709)
2,731,400
2,731,400

(19,732,972) $
1,099,950
(2,731,400)
(21,364,422) $

(19,732,972)
1,099,950
(2,731,400)
(21,364,422)

27,617 $
(727)
(4,625)
22,265
(21,342,157) $

27,617
(727)
(4,625)
22,265
(21,342,157)

-

$

$
$

$

The NWPA requires the owners and generators of nuclear waste to pay their share of disposal costs into the NWF
and, to that end, established a fee for electricity generated and sold by civilian nuclear power reactors which the
Department must collect and annually assess to determine its adequacy. A special fund within Treasury was
created to account for the collection of those fees. Fees collected in excess of expenses incurred are invested in
Treasury securities and any interest earned is available to pay expenditures related to radioactive waste disposal
activities covered by the NWF.

(12) Explanation of Differences between the Statement of Budgetary Resources and the
Budget of the United States Government
The NWF FY 2013 Statement of Budgetary Resources reconciled to the Budget of the United States by
combining both of the budgets for Defense Nuclear Waste Disposal (89-X-0244) and Nuclear Waste Disposal
(89-X-5227). The President’s Budget containing actual FY 2014 balances is expected to be published and
available on the OMB website (http://www.whitehouse.gov/omb/budget) in February 2015. Budgetary
resources and obligations incurred are reconciled to the Departmental balances as published in the Appendix to
the Budget; distributed offsetting receipts and net outlays are reconciled to the Departmental Balances in the
Federal Program by Agency and Account section of the Analytical Perspectives Volume of the President’s
Budget.
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NUCLEAR WASTE FUND
Notes to Financial Statements
September 30, 2014 and September 30, 2013
(Dollars in thousands unless otherwise noted)

(13) Reconciliation of Net Cost of Operations to Budget
The objective of this information is to provide an explanation of the differences between budgetary and financial
(proprietary) accounting. This is accomplished by means of a reconciliation of budgetary obligations and nonbudgetary resources available to the reporting entity with its net cost of operations.
FY 2014

FY 2013

RESOURCES USED TO FINANCE ACTIVITIES:
Budgetary Resources Obligated:
Obligations Incurred

$

Less: Spending Authority from Offsetting Collections
and Recoveries

5,440

$

(5,001)

Obligations, Net of Offsetting Collections and Recoveries

1,960
(1,907)

439

53

Offsetting Receipts:
Fees for Disposal of Spent Nuclear Fuel

(639,536)

(733,753)

(1,437,908)

(1,436,839)

Total Offsetting Receipts

(2,077,444)

(2,170,592)

Net Obligations

(2,077,005)

(2,170,539)

Earnings on Investments

Other Resources:
Imputed Financing from Costs Absorbed by Others

800,093

1,099,950

2,641,941

2,849,543

Other:
Offsetting Receipts, Deferred
Adjustment for Department of Energy Appropriation

(3,216)

Total Other

(4,625)

2,638,725

Net Other Resources Used to Finance Activities

2,844,918

3,438,818

Total Resources Used to Finance Activities

3,944,868

$

1,361,813

$

1,774,329

$

5,052

$

7,175

RESOURCES USED TO FINANCE ITEMS NOT PART OF THE NET COST OF
OPERATIONS:
Change in Resources Obligated for Goods/Services/Benefits Ordered But Not Yet
Provided
Total Resources Used to Finance Items Not Part of the Net Cost of Operations
Total Resources Used to Finance the Net Cost of Operations

5,052

7,175

$

1,366,865

$

1,781,504

$

1,272,242

$

1,630,450

NET COST ITEMS THAT DO NOT REQUIRE OR GENERATE RESOURCES IN
CURRENT PERIOD:
Increases in Unfunded Liability Estimates
Components Not Requiring or Generating Resources:
Depreciation and Amortization

(564,428)

Revaluation of Assets and Liabilities

(729,719)

-

Other

(323)

(5,334)

Total Components Not Requiring or Generating Resources
Total Net Cost Items That Do Not Require or Generate Resources in Current
Period
NET COST OF OPERATIONS

49,488

(569,762)

(680,554)

702,480
$

2,069,345

949,896
$

2,731,400
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Required Supplementary Stewardship Information for Research and Development for the fiscal years
ending September 30, 2014 – (Unaudited – See Accompanying Auditors’ Report)
(Dollars in thousands unless otherwise noted)
Expenses for research and development programs applicable to the Nuclear Waste Fund to conduct
activities on the long-term storage of high-level nuclear waste at a permanent underground repository were
as follows:
Depreciation
& Other
Managerial
Cost

Direct Cost

Total Cost

FY 2014 APPLIED
Environmental Quality

$

-

$

-

$

-

FY 2013 APPLIED
Environmental Quality

$

-

$

-

$

-

FY 2012 APPLIED
Environmental Quality

$

-

$

-

$

-

FY 2011 APPLIED
Environmental Quality

$

-

$

-

$

-

FY 2010 APPLIED
Environmental Quality

$

189

$

63

$

252
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Supplementary Information - Schedule I
Schedule of Cumulative Net First and Second Repository Costs for the
Thirty Two Years Ended September 30, 2014 – (Audited – See Accompanying Auditors’ Report)
(Dollars in thousands unless otherwise noted)

First Repository Costs
All Other Program Costs:
Program Support
Transfers of Appropriations
Waste Acceptance, Storage and Transportation
Imputed and Other Costs
Total All Other Program Costs
Second Repository Costs
Total First and Second Repository Costs and Other Program Costs
Less Earned Revenue
Cumulative Net First and Second Repository Costs

$

7,508,636

$

2,177,957
663,697
770,397
152,506
3,764,557
108,896
11,382,089
(11,363,553)
18,536
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UNITED STATES DEPARTMENT OF ENERGY
NUCLEAR WASTE FUND
Supplementary Information - Schedule II
Schedule of Cumulative Revenues and Deferred Revenue as of and for the
Thirty Two Years Ended September 30, 2014 – (Audited – See Accompanying Auditors’ Report)
(Dollars in thousands unless otherwise noted)

Intragovernmental:
Fees billed:
kWh fees
One-time spent nuclear fuel fees
Defense high-level waste fees
Interest:
Income on investments
Non-intragovernmental:
Fees billed:
kWh fees:
One-time spent nuclear fuel fees
Interest:
One-time spent nuclear fuel fees
Other revenue
Total revenues
Less earned revenue
Deferred revenue

$

996,143
174,598
3,750,028
18,851,418

18,308,083
2,174,802

$

2,395,640
707,452
47,358,164
(11,363,553)
35,994,611
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Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste

INTRODUCTION AND SUMMARY
The Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste
is a framework for moving toward a sustainable program to deploy an integrated system capable of
transporting, storing, and disposing of used nuclear fuel 1 and high-level radioactive waste from civilian
nuclear power generation, defense, national security and other activities.
The Strategy addresses several important needs. First, it serves as a statement of Administration policy
regarding the importance of addressing the disposition of used nuclear fuel and high-level radioactive
waste; it lays out the overall design of a system to address that issue; and it outlines the reforms needed
to implement such a system. Second, it presents the Administration’s response to the final report and
recommendations made by the Blue Ribbon Commission on America’s Nuclear Future (“BRC”). It also
responds to direction in the Joint Explanatory Statement accompanying the Consolidated Appropriations
Act, 2012, to develop a strategy for the management of used nuclear fuel and nuclear waste in response
to the BRC’s recommendations. Third, this strategy represents an initial basis for discussions among the
Administration, Congress and other stakeholders on a sustainable path forward for disposal of nuclear
waste.
The Administration endorses the key principles that underpin the BRC’s recommendations. The BRC’s
report and recommendations provide a starting point for this Strategy, which translates many of the
BRC’s principles into an actionable framework within which the Administration and Congress can build a
national program for the management and disposal of the nation’s used nuclear fuel and high-level
radioactive waste. 2 The BRC report and the Strategy build on the body of physical and social science
work completed during the prior decades and benefit from the lessons learned not only from our
nation’s experiences, but also from those of other countries.
This Strategy includes a phased, adaptive, and consent-based approach to siting and implementing a
comprehensive management and disposal system. At its core, this Strategy endorses a waste
management system containing a pilot interim storage facility; a larger, full-scale interim storage facility;
and a geologic repository in a timeframe that demonstrates the federal commitment to addressing the
1

The term “used nuclear fuel” as used in the BRC charter and in this document is intended to be synonymous with the term
“spent nuclear fuel” as used in the Nuclear Waste Policy Act and the Standard Contracts.
2
The BRC recommendations are available here and are summarized as follows:
1. A new, consent-based approach to siting future nuclear waste management facilities.
2. A new organization dedicated solely to implementing the waste management program and empowered with the
authority and resources to succeed.
3. Access to the funds nuclear utility ratepayers are providing for the purpose of nuclear waste management.
4. Prompt efforts to develop one or more geologic disposal facilities.
5. Prompt efforts to develop one or more consolidated storage facilities.
6. Prompt efforts to prepare for the eventual large-scale transport of used nuclear fuel and high-level waste to
consolidated storage and disposal facilities when such facilities become available.
7. Support for continued U.S. innovation in nuclear energy technology and for workforce development.
8. Active U.S. leadership in international efforts to address safety, waste management, non-proliferation, and security
concerns.
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nuclear waste issue, builds capability to implement a program to meet that commitment, and prioritizes
the acceptance of fuel from shut-down reactors. A consent-based siting process could result in more
than one storage facility and/or repository, depending on the outcome of discussions with host
communities; the Nuclear Waste Policy Act of 1982 (NWPA) envisaged the need for multiple repositories
as a matter of equity between regions of the country. As a starting place, this Strategy is focused on just
one of each facility.
With the appropriate authorizations from Congress, the Administration currently plans to implement a
program over the next 10 years that:
•
•

•

Sites, designs and licenses, constructs and begins operations of a pilot interim storage facility by
2021 with an initial focus on accepting used nuclear fuel from shut-down reactor sites;
Advances toward the siting and licensing of a larger interim storage facility to be available by
2025 that will have sufficient capacity to provide flexibility in the waste management system
and allows for acceptance of enough used nuclear fuel to reduce expected government
liabilities; and
Makes demonstrable progress on the siting and characterization of repository sites to facilitate
the availability of a geologic repository by 2048.

Full implementation of this program will require legislation to enable the timely deployment of the
system elements noted above. Legislation should also include the requirements for consent-based
siting; a reformed funding approach that provides sufficient and timely resources; and the establishment
of a new organization to implement the program, the structure of which should balance greater
autonomy with the need for continued Executive and Legislative branch oversight. The Administration
looks forward to engaging Congress on comprehensive legislation to move forward on this important
national responsibility.
In the meantime, the Administration, through the Department of Energy (DOE), is undertaking activities
within existing Congressional authorization to plan for the eventual transportation, storage, and disposal
of used nuclear fuel. Activities range from examining waste management system design concepts, to
developing plans for consent-based siting processes, to conducting research and development on the
suitability of various geologies for a repository. These activities are designed to not limit the options of
either the Administration or Congress and could be transferred to the new waste management and
disposal organization when it is established.

BACKGROUND
The NWPA established a broad policy framework for the permanent disposal of used nuclear fuel and
high-level radioactive waste derived from nuclear power generation. The NWPA authorized the
government to enter into contracts with reactor operators – the generators and current owners of used
nuclear fuel – providing that, in exchange for the payment of fees, the government would assume
responsibility for permanent disposal. The fees were to ensure that the reactor owners and power
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generators pay the full cost of the disposal of their used nuclear fuel and high-level radioactive waste.
The federal government did not meet its contractual obligation to begin accepting used nuclear fuel by
1998. As a result of litigation by contract holders, the government was found in partial breach of
contract, and is now liable for damages to some utilities to cover the costs of on-site, at-reactor storage.
Currently more than 68,000 metric tons heavy metal (MTHM) of used nuclear fuel are stored at 72
commercial power plants around the country with approximately 2,000 MTHM added to that amount
every year. The sooner that legislation enables progress on implementing this Strategy, the lower the
ultimate cost will be to the taxpayers. This document outlines a strategy that is intended to limit, and
then end, liability costs by making it possible for the government to begin performing on its contractual
obligations.
The NWPA specified a process for evaluating sites for a repository. The Administration concurs with the
conclusion of the BRC that a fundamental flaw of the 1987 amendments to the NWPA was the
imposition of a site for characterization, rather than directing a siting process that is, as the BRC
recommends, “explicitly adaptive, staged, and consent-based…” In practical terms, this means
encouraging communities to volunteer to be considered to host a nuclear waste management facility
while also allowing for the waste management organization to approach communities that it believes
can meet the siting requirements. Under such an arrangement, communities could volunteer to provide
a consolidated interim storage facility and/or a repository in expectation of the economic activity that
would result from the siting, construction, and operation of such a facility in their communities.
In addition to commercial used nuclear fuel, high-level radioactive wastes that are the by-products of
the production of the nation’s nuclear weapons and used fuel from the Navy’s nuclear powered combat
vessels also require a defined disposal path. These wastes are currently stored at sites in Idaho, South
Carolina, and Washington. Also, significant quantities of weapons-capable plutonium and highly
enriched uranium have become surplus to our national security needs, and in some form will be
destined for disposal in a repository.

STRATEGY ELEMENTS
This Strategy provides a basis for the Administration to work with Congress to design and implement a
program to meet the government’s obligation to take title to and permanently dispose of used nuclear
fuel and high-level radioactive waste. It also provides near-term steps to be implemented by DOE
pending enactment of new legislation. The key elements of this Strategy are captured in Figure 1.
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Figure 1. Key Strategy Elements

System Design
The Administration supports an approach to system design that integrates consent-based siting
principles and makes progress in demonstrating the federal commitment to addressing used nuclear fuel
and high-level radioactive waste disposal, including building the capability to begin executing that
commitment within the next 10 years. The Administration supports a nuclear waste management
system with the following elements:
•
•

•

A pilot interim storage facility with limited capacity capable of accepting used nuclear fuel and
high-level radioactive waste and initially focused on serving shut-down reactor sites;
A larger, consolidated interim storage facility, potentially co-located with the pilot facility and/or
with a geologic repository, that provides the needed flexibility in the waste management system
and allows for important near-term progress in implementing the federal commitment; and
A permanent geologic repository for the disposal of used nuclear fuel and high-level radioactive
waste.

The objective is to implement a flexible waste management system incrementally in order to ensure
safe and secure operations, gain trust among stakeholders, and adapt operations based on lessons
learned. As will be addressed in the following section on implementation, the Administration agrees
with the Blue Ribbon Commission that a consent-based siting process offers the promise of sustainable
decisions for both storage and disposal facilities. Figure 2 below portrays a set of possible pathways to
developing system facilities and capabilities.
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Figure 2. Possible system pathways
This system would initially be focused on acceptance of used nuclear fuel from shut-down reactors; such
fuel provides an opportunity to build waste handling capability as well as to relieve surrounding
communities and utility contract holders of the burdens associated with long-term storage of used
nuclear fuel at a shut-down reactor. Following these initial efforts, capacity will be developed to enable
the acceptance and transportation of used nuclear fuel at rates greater than that at which utilities are
currently discharging it in order to gradually work off the current inventory. The Administration remains
committed to addressing the Cold War legacy; and, in addition to ongoing efforts, will consider
transportation and interim storage of government-owned used nuclear fuel and high-level radioactive
waste at interim storage facilities.
Interim Storage
The BRC recommended that “one or more consolidated (interim) storage facilities be developed to start
the orderly transfer of used nuclear fuel from reactor sites to safe and secure centralized facilities
independent of the schedule for operating a permanent repository.” The Administration agrees that
interim storage should be included as a critical element in the waste management system and has
several benefits, including flexibility in system planning and execution and the opportunity to move
expeditiously to fulfill government contractual responsibilities.
The Administration also agrees with the BRC that a linkage between opening an interim storage facility
and progress toward a repository is important so that states and communities that consent to hosting a
consolidated interim storage facility do not face the prospect of a de facto permanent facility without
consent. However, this linkage should not be such that it overly restricts forward movement on a pilot
or larger storage facility that could make progress against the waste management mission. The NWPA
currently constrains the development of a storage facility by limiting the start of construction of such a
facility until after the Nuclear Regulatory Commission (NRC) has issued a license for construction of a
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repository. This restriction has effectively eliminated the possibility of having an interim storage facility
as an integral component of a waste management system.
Consistent with legislation recently under consideration in Congress, the Administration supports the
development of a pilot interim storage facility with an initial focus on accepting used nuclear fuel from
shut-down reactor sites. Acceptance of used nuclear fuel from shut-down reactors provides a unique
opportunity to build and demonstrate the capability to safely transport and store used nuclear fuel, and
therefore to make progress on demonstrating the federal commitment to addressing the used nuclear
fuel issue. A pilot would also build trust among stakeholders with regard to the consent-based siting
process and commitments made with a host community for the facility itself, with jurisdictions along
transportation routes, and with communities currently hosting at-reactor storage facilities if enabled by
appropriate legislation. The Administration would plan to undertake activities necessary to enable the
commencement of operations at this facility in 2021, including conducting a consent-based siting
process with interested parties, undertaking the requisite analyses associated with siting such a facility,
and initiating engineering and design activities as warranted. Full execution of this plan depends on
enactment of revised legislative authority.
Beyond a pilot-scale facility, the Administration supports the development of a larger consolidated
interim storage facility with greater capacity and capabilities that will provide flexibility in operation of
the transportation system and disposal facilities. In addition, a larger-scale facility could take possession
of sufficient quantities of used nuclear fuel to make progress on the reduction of long-term financial
liabilities. Depending on the outcome of a consent-based process, this facility could have a capacity of
20,000 MTHM or greater, and could be co-located with the pilot facility or the eventual geologic
repository. In the context of the overall waste management system, the Administration supports the
goal of siting, designing, licensing, constructing and commencing operations at a consolidated interim
storage facility by 2025.
In addition to commercial used nuclear fuel, pilot-scale and larger interim storage facilities could provide
similar benefits for government-owned and managed used nuclear fuel and high-level radioactive waste,
such as demonstration of capability and flexibility in system operations. Therefore, the feasibility of
accepting these wastes at interim storage facilities will be considered.
Transportation
The BRC found that existing standards and regulations for the transportation of used nuclear fuel and
high-level radioactive waste administered by DOE, NRC, the U.S. Department of Transportation, and
state, local, and tribal governments are proven and functioning well. Consistent with the
recommendations of the BRC on this issue, the Administration is moving ahead with initial planning for
engagement and technical assistance for transportation operations for state and local governments.
As described in the Ongoing Activities section of this document, the Department is proceeding with
planning activities for the development of transportation capabilities and storage facilities to facilitate
the acceptance of used nuclear fuel at a pilot interim storage facility within the next 10 years and later
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at a larger consolidated interim storage facility. The Administration will undertake the transportation
planning and acquisition activities necessary to initiate this process with the intent to transfer them to a
separate organizational entity if and when it is authorized by Congress and in operation. Outreach and
communication, route analysis, and emergency response planning activities consistent with existing
NWPA requirements would be conducted during this time. The Administration agrees with the BRC that
the relationships and processes built with other federal agencies, state agencies, and local governments
to support logistics of shipments to the Waste Isolation Pilot Plant (WIPP) have been successful and the
infrastructure and lessons learned from this experience will be utilized moving forward.
Geologic Disposal
There is international consensus that geologic repositories represent the best known method for
permanently disposing of used nuclear fuel and high-level radioactive waste, without putting a burden
of continued care on future generations. The BRC recommended that the U.S. undertake “an integrated
nuclear waste management program that leads to the timely development of one or more permanent
deep geologic facilities for the safe disposal of used fuel and high-level nuclear waste.” The
Administration agrees that the development of geologic disposal capacity is currently the most costeffective way of permanently disposing of used nuclear fuel and high-level radioactive waste while
minimizing the burden on future generations. As noted by the BRC, the linkage between storage and
disposal is critical to maintaining confidence in the overall system. Therefore, efforts on implementing
storage capabilities within the next 10 years will be accompanied by actions to engage in a consentbased siting process and begin to conduct preliminary site investigations for a geologic repository. The
Administration’s goal is to have a repository sited by 2026; the site characterized, and the repository
designed and licensed by 2042; and the repository constructed and its operations started by 2048.
Consistent with this effort, the Administration understands the need for the Environmental Protection
Agency to develop a set of generic, non-site-specific, repository safety standards to gain public
confidence that any future repository will protect public health and the environment. This will be an
important early step in any repository siting effort.
The ability to retrieve used nuclear fuel and high-level radioactive waste from a geologic repository for
safety purposes or future reuse has been a subject of repository design debate for many years. A
recently completed technical review by Oak Ridge National Laboratory found that approximately 98
percent of the total current inventory of commercial used nuclear fuel by mass can proceed to
permanent disposal without the need to ensure post-closure recovery for reuse based on consideration
of the viability of economic recovery of nuclear materials, research and development (R&D) needs, time
frames in which recycling might be deployed, the wide diversity of types of used nuclear fuel from past
operations, and possible uses to support national security interests. 3 This assessment does not preclude
any decision about future fuel cycle options, but does indicate that retrievability it is not necessary for
purposes of future reuse.
3

J. C. WAGNER et al., Categorization of Used Nuclear Fuel Inventory in Support of a Comprehensive National Nuclear Fuel Cycle
Strategy, ORNL/TM-2012/308 (FCRD-FCT-2012-00232), Oak Ridge National Laboratory, Oak Ridge, Tenn., December 2012.
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Disposal of defense wastes alongside commercial wastes is the current policy in accordance with the
1985 decision to use a single repository for both commercial and defense wastes. The issue of
“commingling” of wastes in a repository will be the subject of analysis moving forward.
Advanced Fuel Cycles
The BRC concluded that “it is premature at this point for the United States to commit irreversibly to any
particular fuel cycle as a matter of government policy…” and pointed out that “it is… very likely that
disposal will be needed to safely manage at least some portion of the existing commercial [used nuclear
fuel] inventory.” Even if a closed fuel cycle were to be adopted in the future, permanent geologic
disposal will still be required for residual high-level radioactive waste. Cost, nonproliferation, national
security, environmental concerns, and technology limitations are some of the concerns that would need
to be addressed before any future decision to close the U.S. fuel cycle through the use of recycling
would be made. These factors reinforce the likelihood that the once-through fuel cycle will continue at
least for the next few decades. Nevertheless, consistent with past practice and the BRC’s
recommendations, DOE will continue to conduct research on advanced fuel cycles to inform decisions
on new technologies that may contribute to meeting the nation’s future energy demands while
supporting non-proliferation and used nuclear fuel and high-level radioactive waste management
objectives.
International Cooperation
International cooperation has been a cornerstone of both U.S. fuel cycle R&D efforts as well as actions
to reduce the global proliferation of nuclear materials. Recently, several countries, led by the U.S. and
others, have come together to establish frameworks within which multi-national fuel cycle facilities
could enable wider access to the benefits of nuclear power while reducing proliferation risks. The BRC
recommended that the U.S. develop the capability “to accept used fuel from foreign commercial
reactors, in cases where the President would choose to authorize such imports for reasons of U.S.
national security.” The focus of the present Strategy is on a clear path for the safe and permanent
disposal of U.S. used nuclear fuel and high-level radioactive waste; however, the Administration will
continue to evaluate the BRC’s recommendation and will discuss with Congress the pros and cons of
including it in the new waste disposal program.

Implementation
Critical elements for successful implementation of this Strategy include the establishment of a consentbased siting process, a new organization to execute the waste management mission and
implementation of a process for long-term, stable funding. The design of both the new organization and
the funding source should strike an appropriate balance between independence of the new organization
and the need for oversight by Congress and the Executive branch.
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Consent-based Siting
The BRC recommends a siting process that is consent-based, transparent, phased, adaptive, standardsand science-based, and governed by legally-binding agreements between the federal government and
host jurisdictions. Indeed, promising experiences in other countries indicate that a consent-based
process, developed through engagement with states, tribes, local governments, key stakeholders, and
the public, offers a greater probability of success than a top down approach to siting. One of the
consequences of a consent-based siting process could be the need to have more than one storage
facility and/or repository. Multiple communities with differing interests and strengths may propose
options leading to system configurations that involve multiple facilities. However, this Strategy focuses
on one pilot storage, consolidated interim storage, and repository.
The BRC offered the view that “a good gauge of consent would be the willingness of the host
[jurisdictions] to enter into legally binding agreements…that can protect the interests of their citizens.”
Defining consent, deciding how that consent is codified, and determining whether or how it is ratified by
Congress are critical first steps toward siting the storage facilities and repository discussed above. As
such, they are among the near-term activities to be undertaken by the Administration in consultation
with Congress and others. Legislation recently under consideration by Congress includes requirements
for consent at multiple levels, including Congressional ratification. The Department is currently
gathering information from the siting of nuclear facilities in the U.S. and elsewhere in order to better
understand critical success factors in these efforts and to facilitate the development of a future siting
process for a repository and storage facilities.
This Strategy endorses the proposition that prospective host jurisdictions must be recognized as
partners. Public trust and confidence is a prerequisite to the success of the overall effort, as is a
program that remains stable over many decades; therefore, public perceptions must be addressed
regarding the program’s ability to transport, store, and dispose of used nuclear fuel and high-level
radioactive waste in a manner that is protective of the public’s health, safety, and security and
protective of the environment.
Management and Disposal Organization
A new waste management and disposal organization (MDO) is needed to provide the stability, focus,
and credibility to build public trust and confidence. Managing waste and used fuel is a governmental
responsibility and there are multiple possible structures for this new organization. The MDO would be
charged with the management and disposal of commercial used nuclear fuel and the associated
interface with the utilities. The government will continue to manage its own high-level radioactive
waste and used nuclear fuel until it is transferred to an MDO for storage and/or disposal. The BRC
recommended the establishment of new, single-purpose organization “to provide the stability, focus,
and credibility that are essential to get the waste program back on track.” The BRC recommended a
specific model in a congressionally-chartered federal corporation. The Administration agrees that a new
organizational entity is needed and believes that there are several viable organizational models that can
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possess the critical attributes described below.
As part of the development of this Strategy, the Department of Energy commissioned work by the RAND
Corporation to examine organizational alternatives for addressing used nuclear fuel and high-level
radioactive wastes. 4 RAND assessed lessons learned from the history of the previous DOE organization
and analyzed alternative organizational models currently in use both in and out of government. The
study’s authors concluded that a federal government corporation and an independent government
agency are two promising models for a new organization to manage and dispose of used nuclear fuel
and high-level radioactive waste, as both models can achieve the critical attributes of accountability,
transparent decision-making, autonomy, a public interest mission, and organizational stability. The study
also examined the attributes of federally-chartered private corporations and determined that this model
is not a good option because obligations to stockholders and the profit motive could result in weakened
public accountability and poor political credibility. The RAND study noted that “The success of any
future MDO will be driven by many factors and unforeseen circumstances. The organizational form is
only one of these factors and perhaps not even the most important one.” Rather, of key importance is
the flexibility the U.S. government has in crafting a new organization and the specific characteristics with
which that organization is endowed.
Whatever form the new organization takes, organizational stability, leadership continuity, oversight and
accountability, and public credibility are critical attributes for future success. The Administration will
work with Congress to ensure that the MDO authorization provides adequate authority and leadership
to execute its mission, with appropriate oversight and controls. Pending enactment of new legislation to
establish the MDO, DOE’s existing offices retain responsibility to maintain progress in implementing this
Strategy. Once the MDO is established, the Administration will carefully evaluate the appropriate
activities to be transferred. DOE will take necessary steps to advance the program while taking every
precaution to avoid compromising the later ability of the newly established MDO to succeed.
In addition, the mission of the MDO will need to be carefully defined. For example, funding made
available to the MDO should be used only for the management and disposal of radioactive waste. While
this could include the management and disposal of waste resulting from the processing of defense
materials, the MDO itself should not be authorized to perform research on, fund or conduct activities to
reprocess or recycle used nuclear fuel. These limitations on the MDO mission are consistent with the
recommendations of the BRC.
Funding
With regard to funding, the BRC noted that “…the success of a revitalized nuclear waste management
program will depend on making the revenues generated by the nuclear waste fee and the balance in the
4

Choosing a New Organization for Management and Disposition of Commercial and Defense High-Level Radioactive Materials,
RAND Corporation, Washington, DC, MG-1230-DOE, 2012. The report is available free for downloading at
www.rand.org/pubs/monographs/MG1230.html.

 10 

000253

Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste

NWF available when needed and in the amounts needed to implement the program.” The
Administration agrees that providing adequate and timely funding is critical to the success of the nuclear
waste mission.
The NWPA established a self-financing mechanism for the nation’s commercial nuclear material
management system. Congress intended at the time to ensure a stable, ongoing source of funding for
the program and also one that would not burden taxpayers. Under the NWPA, the government
currently assesses utilities a fee equal to one mill ($0.001) for each kilowatt-hour of electricity sold from
nuclear power plants in exchange for agreeing to accept and permanently dispose of utilities’ used
nuclear fuel. Fees collected total approximately $750 million per year. This fee income is credited to
the Nuclear Waste Fund (NWF, or the “Fund”), a fund held in the U.S. Treasury in which monies in
excess of appropriations are invested in non-marketable Treasury securities, and the interest earnings
are credited to the Fund. The current balance of the Fund is estimated at $28 billion.
Subsequent to passage of the NWPA, a series of broader budgeting acts passed by Congress have had
the effect of disconnecting the revenues from the expenditures necessary for a waste disposal solution.
All NWF spending is subject to annual appropriations and is required to compete with other priorities
within budget caps imposed on all government discretionary spending, while continued collection of the
full amount of fees is credited on the mandatory side of the budget as offsetting receipts. As a result,
even though the intent of the NWPA was to make the balances of the NWF available when needed to
cover the government’s cost to dispose of the used nuclear fuel, there is a disconnect that makes access
to funding difficult.
Moving forward, the key challenge is to ensure that past and future fee receipts and accrued interest
are made available to meet mission requirements in a timely and dependable manner. To achieve this
goal, reform of the current funding arrangement is necessary and should consist of the following
elements: ongoing discretionary appropriations, access to annual fee collections provided in legislation
either through their reclassification from mandatory to discretionary or as a direct mandatory
appropriation of the fees, and eventual access to the balance or “corpus” of the NWF.
First, future funding arrangements should include a role for the Appropriations Committees of Congress
through ongoing discretionary appropriations, funded within the discretionary spending limits. Ongoing
engagement with the Appropriations committees ensures annual oversight and increases the likelihood
of a sustained Congressional commitment to the nuclear waste mission. Annual appropriations could be
used to fund expenses that are regular and recurring, such as program management costs, including
administrative expenses, salaries and benefits, and studies.
Second, access to annual fee collections could support activities such as the development of interim
storage facilities, establishment of the transportation system, siting and characterization of a geologic
repository, and execution of regulatory development and oversight. This access could be accomplished
either through legislative reclassification of fee collections from mandatory to discretionary, or as a
direct mandatory appropriation of the fees, or some combination thereof. Legislative reclassification of
fee collections from mandatory to discretionary would allow the fees to offset NWF discretionary
 11 
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appropriations, so that appropriation of the fees no longer would have to compete with other
discretionary priorities. Instead, fees would be provided in amounts needed only above the annual
appropriations described above and would also be limited by the amount of fee income, as envisioned
by the NWPA. This approach could be preferable if additional Appropriator involvement was desired or
deemed necessary and regular annual appropriations of that magnitude could be identified.
Alternatively, a direct mandatory appropriation of the annual fees could be coupled with direct access to
the corpus of the NWF, as further discussed below. Under this arrangement, spending could be
controlled through annual mandatory spending caps set by Congress or by tying funding levels to
specific system development milestones in legislation. With continued oversight by the Appropriations
Committees, these mandatory spending caps could be adjusted, as deemed necessary and appropriate.
Implementation of either or a combination of both of these approaches will require substantial
consultation with Authorizing, Budget, and Appropriations Committees of Congress; the Administration
is committed to working with Congress to find a mutually agreeable solution to this issue.
Third, regardless of how access to the annual fees is provided, the substantial corpus of the NWF will be
needed at an appropriate time in the future, particularly to support the development of a geologic
repository. The cost of constructing repository facilities could outstrip the annual fee collections and
other discretionary appropriations discussed above. Direct access to the corpus of the NWF through
mandatory appropriations could be carefully managed by limiting its use to specific capital expenditures,
tied to performance triggers, such as meeting licensing actions and major construction milestones, or
subject to hard spending caps.
The cost of the government’s growing liability for partial breach of contracts with nuclear utilities is paid
from the Judgment Fund of the U.S. Government. While payments are extensively reviewed by DOE,
and must be authorized by the Attorney General prior to disbursement by the Department of the
Treasury, as mandatory spending they are not subject to Office of Management and Budget or
Congressional approval. Past payments are included in full in the budget, but the budget does not
reflect full estimates of the future cost of these liabilities and does not fully reflect the potential future
cost of continued insufficient action. Future budget projections would be improved by including the full
cost of estimated liability payments in the baselines constructed by both CBO and OMB. If the full cost
of the estimated liability payments is accurately reflected in the baseline program costs over the life of
the project would eventually be offset by reductions in liabilities as the government begins to pick up
sufficient waste from commercial sites. As a result, the projected long-term cost of insufficient action
surpasses the cost of implementing the program in the short run.
Any new funding structure for this program will need to balance increased funding flexibility and
rigorous spending oversight to help assure that the program is implemented in the most cost-effective
manner possible, while still holding the MDO accountable to the President and Congress. Further,
crafting the MDO funding structure will require a creative and nuanced approach to providing needed
funds with involvement by the Administration and all of the appropriate committees of Congress,
working together to achieve a viable solution within the current federal budget rules and procedures.
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The President’s fiscal year 2014 budget will include additional details regarding funding for the program
of work described in this Strategy document.

ONGOING ACTIVITIES
Within DOE, the Office of Nuclear Energy’s Office of Fuel Cycle Technology has initiated a planning
project with the objective of pursuing activities that can be conducted within the constraints of the
NWPA and will facilitate the development of an interim storage facility, of a geologic repository, and of
the supporting transportation infrastructure. The activities being conducted can be transferred to a new
MDO when established and will not constrain its options. This includes initiating planning for a largescale transportation program; evaluating operational options for consolidated storage and furthering
the design of a generic consolidated storage facility. The Department is also developing plans for
initiating a consent-based siting process. The Department will continue with these activities and those
listed below, within existing Congressional authorization, while the Administration and Congress work
together on potential changes to the nuclear waste management program.
The BRC also urged the Department to evaluate options for transportation of used nuclear fuel from
shut down reactors. In 2013, DOE is evaluating the inventory, transportation interface, and shipping
status of used nuclear fuel at shut-down reactor sites. The Department has established cooperative
agreements with state and regional groups and engaged tribal representatives to begin discussions on
transportation planning and emergency response training consistent with NWPA Section 180(c).
Further, the Department is considering how best to leverage the work of state and regional groups
currently engaged in transportation planning and oversight of radioactive waste shipments to WIPP in
New Mexico.
In FY 2013, the Department is undertaking disposal-related research and development work in the
following areas: an evaluation of whether direct disposal of existing storage containers used at utility
sites can be accomplished in various geologic media; an evaluation of various types and design features
of back-filled engineered barriers systems and materials; evaluating geologic media for their impacts on
waste isolation; evaluating thermal management options for various geologic media; establishing
cooperative agreements with international programs; and developing a research and development plan
for deep borehole disposal, consistent with BRC recommendations.

CONCLUSION
In this Strategy, the Administration has highlighted agreement with many of the principles of the BRC
recommendations and has outlined actions that, with legislative authorization by Congress, can lead to a
safe and responsible solution to managing the nation’s nuclear waste. Indeed, action by Congress in the
form of new authorizing legislation and appropriations is necessary for success of the waste
management mission. Specifically, legislation is needed in the near term to permit or address the
following activities over the next 10 years:
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•
•
•

•
•

•

Active engagement in a broad, national, consent-based process to site pilot and full-scale
interim storage facilities, and site and characterize a geologic repository;
Siting, design, licensing, and commencement of operations at a pilot-scale storage facility with
an initial focus on accepting used nuclear fuel from shut-down reactor sites.;
Significant progress on siting and licensing of a larger consolidated interim storage facility
capable of providing system flexibility and an opportunity for more substantial progress in
reducing government liabilities;
Development of transportation capabilities (personnel, processes, equipment) to begin
movement of fuel from shut-down reactors;
Reformation of the funding approach in ways that preserve the necessary role for ongoing
discretionary appropriations and also provide additional funds as necessary, whether from
reclassified fees or from mandatory appropriation from the NWF or both; and
Establishment of a new organization to run the program, the structure and positioning of which
balance greater autonomy with the need for continued Executive and Legislative branch
oversight.

This Strategy translates the BRC’s report and recommendations into a set of broad steps that will
ultimately benefit the entire nation. The Administration will work closely with Congress to develop a
path forward that maximizes the likelihood of success. When executed, the new program will provide
near-term and long-term solutions for managing the back-end of the nuclear fuel cycle, thereby
resolving a longtime source of conflict in nuclear policy by providing safe, secure, and permanent
disposal. Until the necessary new legislation has been enacted, the Administration will pursue
components of the Strategy as described above pursuant to current law and in close coordination with
Congress. Finally, in executing the program the federal government must work closely with potential
host states, tribes, and communities whose engagement will be essential for successfully operating a
comprehensive used nuclear fuel and high-level radioactive waste storage, transportation, and disposal
system.
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Chairman Shimkus, Ranking Member Tonko, and
Members of the Committee, I am pleased to provide
updated information about the federal government’s
responsibilities and liabilities under the Nuclear Waste
Policy Act of 1982 (NWPA) and the status and budgetary
treatment of the Nuclear Waste Fund. Since CBO last
testified on this topic five years ago, there have been a
number of important developments.1 I would like to
highlight the following:
 Since 2010, the Administration has taken a variety of
actions to terminate a project to build a geologic
repository for nuclear waste at Yucca Mountain in
Nevada—the only site where such waste is authorized
to be stored under current law. Although agencies have
continued activities related to licensing that facility, the
Congress has since provided no new funding to the
Department of Energy (DOE) to build it.
 Largely in response to such actions, the National
Association of Regulatory Utility Commissioners and
the Nuclear Energy Institute filed petitions with the
U.S. Court of Appeals for the District of Columbia
Circuit to end the federal government’s collection of
fees paid by nuclear power generators to cover the cost
of disposing of civilian nuclear waste.
 In November 2013, that court effectively ordered
DOE to suspend collection of annual fees from
nuclear power generators. The court found that in
DOE’s most recent assessment of the adequacy of
the fees to cover the lifetime costs of disposal, the
department had failed to provide a legally justifiable
basis for continuing to collect fees in the absence of an
identifiable strategy for waste management. In May
2014, pursuant to the court’s order, DOE stopped
collecting disposal fees, which had previously totaled
roughly $750 million per year.
 DOE is more than 17 years behind schedule in its
contractual obligations to remove and dispose of
civilian nuclear waste, and it has already incurred
significant liabilities for damages related to its partial
breach of contracts with electric utilities.2 The federal
government has already paid $5.3 billion in damages
to electric utilities, and DOE estimates that its
1. See statement for the record by Kim Cawley, Chief, Natural and
Physical Resources Cost Estimates Unit, Congressional Budget
Office, for the House Committee on the Budget, The Federal
Government’s Responsibilities and Liabilities Under the Nuclear
Waste Policy Act (July 27, 2010), www.cbo.gov/publication/21691.

remaining liabilities will total $23.7 billion if
legislation and sufficient appropriations are enacted
that will enable it to begin to accept waste within the
next 10 years. However, if the department’s schedule
is further delayed, the anticipated costs—which will
be borne by taxpayers through spending from the
Department of the Treasury’s Judgment Fund—will
climb.
 DOE is not currently receiving any appropriations to
construct facilities for the geologic disposal of nuclear
waste. But disposing of civilian nuclear waste will cost
a substantial amount over many decades regardless
of how the government meets that responsibility.
Providing annual appropriations for disposal-related
activities in the future would intensify competition for
such funding, which, through fiscal year 2021, is
subject to caps specified in the Budget Control Act
of 2011 as amended by subsequent legislation.
 Because the federal budget records most income on a
cash basis, the fees that utilities have already paid have
been credited as offsets to federal spending in the years
in which they were collected and thus helped to reduce
deficits in those years. As a result, although such fees
were authorized to be used for nuclear waste disposal,
the unexpended balances of those fees cannot offset
future appropriations for such activities in estimates of
the budgetary effects of those appropriations.
 The amount of nuclear waste that has been generated
already exceeds the statutory limit on the volume of
waste that can be disposed of in the repository currently
authorized by the Nuclear Waste Policy Act. Even if a
repository is built at Yucca Mountain, a change in
law will ultimately be required to authorize DOE to
permanently dispose of all of the waste anticipated to be
generated by existing nuclear power plants. Without
such a change and without steps that will allow DOE to
fulfill its contractual responsibilities to dispose of waste,
taxpayers will continue to pay utilities—through
settlements and claims awards—to keep storing
substantial amounts of waste.
2. DOE’s failure to accept waste in accordance with a contractually
specified schedule is considered a partial, rather than full, breach of
contract. Although DOE remains behind schedule, it has not, at
this point, fully breached its contractual obligations to permanently
dispose of waste. The partial breach gives aggrieved parties a right to
damages related to the delay but does not cause the contract to be
cancelled.
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The Federal Government’s
Responsibilities and Liabilities
Under the Nuclear Waste Policy Act
The NWPA requires the federal government to take possession of and permanently dispose of spent nuclear fuel
generated at civilian nuclear reactors and to dispose of
radioactive waste resulting from federal activities in manufacturing nuclear weapons. Under current law, the only
solution that the government is authorized to pursue is to
permanently dispose of waste at a geologic repository, and
Yucca Mountain in Nevada is the only place where such a
repository may be located.
Under the NWPA, the federal government, through
DOE, faces substantial costs to establish a repository for
the nation’s nuclear waste. It has also incurred—and partially breached—contractual obligations to remove waste
from existing civilian nuclear facilities. The government
will also be responsible for disposing of waste from any
new facilities built in the future.
Under contracts signed with electric utilities in accordance
the NWPA, DOE was scheduled to start removing waste
from storage sites at individual power plants for transport
to a federal storage or disposal facility by 1998. After the
federal government missed its 1998 contractual deadline to
start collecting waste, electric utilities began—successfully—to sue the government for resulting damages, which
are paid from the Treasury’s Judgment Fund.
To date, 35 lawsuits have been settled, 33 cases have been
resolved by final judgments, and 19 cases are still pending.3
Because judicial claims for damages are made retrospectively, many more cases can be expected in the coming
decades as utilities seek to recover the costs they have
incurred for continuing to store nuclear waste long after
they expected it to be removed and sent to a permanent
disposal site.
Pursuant to the details of existing settlements and judgments, utilities have so far received $5.3 billion in payments from the Judgment Fund to reimburse those costs
that are due to DOE’s partial breach of contracts. Such
costs are unique to each nuclear power plant and depend
on a number of factors, including the age and operating
status of the plant as well as the size and configuration of
the plant’s space available for storing nuclear waste.
3. Department of Energy, Fiscal Year 2015 Agency Financial Report,
DOE/CF-0144 (November 2015), http://go.usa.gov/cjftY (5.31 MB).
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Estimates of federal liabilities related to DOE’s partial
breach of contractual obligations are uncertain and
depend critically on when and how the department
begins to accept waste and the number of years it takes to
eliminate the backlog that will have accrued by that time.
The sooner DOE begins to accept and dispose of waste,
the sooner federal liabilities can be contained. As long as
DOE remains behind schedule, taxpayers will continue
to incur liabilities. In CBO’s estimation, even if legislative
changes proposed by the Administration are enacted and
fully implemented and DOE begins to accept waste
within the next 10 years, the department will face a backlog that would take more than 20 years to eliminate.
During that time, liabilities will continue to accrue.
DOE currently estimates that if certain legislative
changes and sufficient appropriations were enacted in the
near future, the department could begin to accept waste
within the next 10 years, and liabilities (including the
$5.3 billion that has already been paid) would ultimately
total $29 billion (in 2015 dollars).4 It is not yet clear how
the Administration’s decision to terminate the Yucca
Mountain repository will affect the federal government’s
liabilities to electric utilities. If DOE is found at some
point to have fully breached its contractual commitments
or if acceptance of the waste is further delayed, those
liabilities could increase considerably.
According to the nuclear industry, civilian nuclear reactors have already produced more than 74,000 metric tons
of nuclear waste—an amount that exceeds the limit specified in the NWPA on the amount of waste authorized to
be disposed of in the repository. Ultimately, a change in
law would be required to authorize DOE to permanently
dispose of all of the waste anticipated to be generated by
existing nuclear facilities, regardless of whether a repository is built at Yucca Mountain. Even if such legislation is
enacted, federal liabilities will remain substantial, and the
federal government will continue to make payments from
the Judgment Fund to utilities for many years.

Financing the Costs of Disposing of
Nuclear Waste
The NWPA addressed how the disposal of spent nuclear
fuel and defense-related waste was to be paid for. Under
that act, the costs are to be borne by the parties that
4. Ibid.
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generate nuclear waste. The law authorizes DOE to levy
fees on the nuclear power industry to cover the costs for
the waste it generates. The law also authorizes appropriations from the Treasury’s general fund to pay for disposing of high-level radioactive waste generated by the
nation’s defense programs.
In 2008, DOE published an estimate of the costs—
including those for transportation and project management—associated with geological disposal of civilian and
defense-related nuclear waste. At that time, Yucca Mountain was assumed to be the primary repository. In DOE’s
estimation, the project would cost about $96 billion in
2007 dollars over a period of more than 100 years.5 DOE
has not published an updated estimate of the cost of completing a geologic repository for the nation’s nuclear waste
since then.

Financing the Costs Associated With
Civilian Nuclear Waste
The NWPA established the Nuclear Waste Fund, an
accounting mechanism in the federal budget that records
cash flows associated with the civilian nuclear waste program. Such cash flows include fees paid by electric utilities and expenditures of amounts appropriated from the
fund for programmatic purposes. In addition, because the
NWPA authorizes the Secretary of the Treasury to invest
the fund’s unspent balances in nonmarketable Treasury
securities, interest earnings attributable to such investments also accrue to the fund. Interest earnings are intragovernmental transfers and do not create net receipts
to the federal government; however, such amounts
add to the resources that the NWPA authorizes to be
appropriated for the civilian waste disposal program.
Starting in 1983, the NWPA authorized DOE to charge
electric utilities annual fees at a rate of 1 mil (0.1 cent)
per kilowatt-hour of the electricity they sell that is generated by nuclear power plants. The act also required DOE
to periodically review and, if necessary, adjust those fees
to ensure that the Nuclear Waste Fund has sufficient
resources (including interest) to pay for disposing of utilities’ waste. The department did not adjust the 1 mil fee
until 2014, when it did so in response to litigation that
focused largely on DOE’s January 2013 assessment of the
5. Department of Energy, Office of Civilian Radioactive Waste
Management, Analysis of the Total System Life Cycle Cost of the
Civilian Radioactive Waste Management Program, Fiscal Year 2007,
DOE/RW-0591 (July 2008), http://go.usa.gov/cjmtG.

3

adequacy of the fees to cover the costs of disposal. Specifically, in November 2013, the U.S. Court of Appeals for
the District of Columbia Circuit ordered DOE to reduce
the 1 mil fee to zero, ruling that the department had
failed to justify collection of the fee in the absence of
an identifiable strategy for waste management. In May
2014, DOE finalized that adjustment and effectively
stopped collecting the disposal fees, which had previously
totaled about $750 million annually.
In addition to the annual fees, the NWPA established
onetime fees to cover the costs of disposing of waste that
was generated before the law was enacted. DOE provided
utilities with several options for paying that onetime
charge, but several utilities have not yet paid the fee, and
a significant amount remains uncollected. Receipts from
the onetime fees that remain unpaid and that will become
due once DOE begins to remove waste currently amount
to about $3.1 billion, DOE estimates.6 Interest accrues
on the balances due from those onetime fees until the
utilities pay them to the government; therefore, when
the fees are paid, the amounts deposited will probably be
significantly greater than the current balances due.
From 1983 through the end of fiscal year 2015, a total of
$41.9 billion was credited to the Nuclear Waste Fund (see
Table 1). That amount includes $21.6 billion in fees paid
by the nuclear industry as well as $20.3 billion from intragovernmental transfers of interest credited to the fund.
The authority to spend amounts in the fund comes from
annual appropriation acts. Cumulative expenditures from
the fund during that period totaled about $7.6 billion,
mostly for analyses related to the waste disposal program
and for DOE’s initial design work on the Yucca Mountain
facility. Since 2010, no appropriations have been provided
for DOE’s waste disposal program or the Yucca Mountain
project, and less than $40 million has been provided to the
Nuclear Regulatory Commission (NRC) and other federal
entities for ongoing activities related to nuclear waste disposal. DOE stopped collecting annual fees in May 2014,
but intragovernmental transfers of interest continue to add
significantly to the fund’s balance. In 2015, interest credited to the fund totaled $1.4 billion, bringing the fund’s
unspent balance to $34.3 billion. CBO estimates that in
2016, less than $50 million will be disbursed from the
fund and $1.5 billion in interest will be credited, bringing
the fund’s end-of-year balance to $35.8 billion.
6. Data supplied to the Congressional Budget Office in July 2010 by
the Department of Energy.
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Table 1.

Historical Cash Flows Related to Nuclear Waste Disposal
Billions of Dollars
Cumulative Totals, 1983 to 2014

Nuclear Waste Fund
Deposits
Annual fees
One-time fees

Actual, 2015

20.0

0

1.6
____

0
____

21.6

0

18.9
____

1.4
____

Total

40.5

1.4

Disbursements

-7.6

*

32.9

34.3

3.7
4.5

*
0.8

Subtotal
Interest credited

a

Balance
Memorandum:

Spending From General Fund
Outlays for defense-related activities
Outlays from Judgment Fund for contractual liabilities
Source: Department of Energy.
Notes: Amounts are in nominal dollars.
* = less than $50 million
a. Intragovernmental transfers from general revenues.

Financing the Costs Associated With
Defense-Related Nuclear Waste
In addition to the amounts appropriated from the fees and
interest credited to the Nuclear Waste Fund, the Congress
has provided annual appropriations to the nuclear waste
program to cover the costs that DOE estimates are related
to the disposal of nuclear waste generated by federal
defense programs. In 2008, DOE determined that about
one-fifth of the total life-cycle costs of the waste disposal
program were attributable to that endeavor and that the
share of the program’s total costs related to defense activities should be paid for with appropriations from the general fund of the Treasury (rather than from the Nuclear
Waste Fund).7 Between 1993 and 2010, the Congress provided about $3.8 billion from the general fund for such
costs. Lawmakers have not provided any new funding for
the disposal of defense-related waste since 2010, when
the Administration began taking steps to halt the Yucca
Mountain project.
7. Department of Energy, Office of Civilian Radioactive Waste
Management, Analysis of the Total System Life Cycle Cost of the
Civilian Radioactive Waste Management Program, Fiscal Year 2007,
DOE/RW-0591 (July 2008), http://go.usa.gov/cjmtG.

CBO

The Budgetary Impact of Activities
Related to Nuclear Waste Management
On the basis of underlying statutory provisions of the
Nuclear Waste Policy Act, federal cash flows related to the
nuclear waste program involve a combination of discretionary spending and mandatory spending. In CBO’s
baseline projections and legislative cost estimates, budgetary effects in those two categories are subject to different
Congressional budget enforcement rules.
The Nuclear Waste Fund is an accounting mechanism that
records cash flows associated with the civilian nuclear waste
program. Under the NWPA, spending from the fund is
not automatically triggered by the collection of fees or
transfers of interest earnings but is instead controlled by
annual appropriation acts; it is therefore considered
discretionary spending. Funding related to the disposal of
defense-related nuclear waste is also subject to annual
appropriations.
In some cases, discretionary annual appropriations for
certain activities may be at least partially offset by related
fees. For example, annual appropriation acts that provide
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funding for the NRC are credited with fees that the
agency collects from regulated entities. In that particular
case, the fees collected in any given year are formulaically
based on the amount of funding provided; in that sense,
the appropriation of funds to the agency effectively triggers the collection of resulting fees, which are therefore
considered discretionary and help to offset the agency’s
gross appropriation.
Nuclear waste fees paid by electric utilities do not, however,
offset annual discretionary appropriations; rather, they are
credited against mandatory spending, which includes cash
flows that are not subject to annual appropriation acts.
Such fees are governed by statutory provisions of the
NWPA and the terms of contracts with utilities that DOE
entered into pursuant to that act. Likewise, ongoing spending for DOE’s liabilities stemming from its partial breach
of those contracts is classified as mandatory spending
because the source of such spending—the Treasury’s Judgment Fund—is governed by underlying law that provides
permanent, indefinite budget authority for such payments.

Historical Net Budgetary Impact of the
Nuclear Waste Fund and Related Activities
The federal budget operates largely on a cash basis—that
is, receipts and expenditures are recorded in the year when
they occur. In almost every year since the Nuclear Waste
Fund was established, fees paid by electric utilities and
credited to the fund have exceeded spending; in other
words, in most years the net receipts credited to the fund
helped to reduce the federal deficit. Since 1983, such net
reductions have totaled $14 billion—the cumulative difference between $21.6 billion in fees and $7.6 billion in
spending from the fund. (Interest credited to the Nuclear
Waste Fund represents intragovernmental transfers; such
transactions do not create receipts to the government or
directly affect the federal deficit, but they do increase
the resources authorized to be used for the nuclear waste
program.)
In addition to the $14 billion in cumulative budget savings associated with the Nuclear Waste Fund over the
1983–2015 period, the budget has recorded some spending from the general fund—in particular, a total of
$9 billion in outlays for activities related to disposal of
defense-related waste ($3.7 billion) and for claims paid
from the Judgment Fund ($5.3 billion). Thus, taken as a
whole, cash flows related to nuclear waste management
since 1983 have, on net, reduced federal deficits by
$5 billion. CBO expects, however, that over the next

5

10 years, ongoing spending from the Judgment Fund for
DOE’s contractual liabilities will roughly equal that
amount.

Projections of Receipts and Spending
Related to the Nuclear Waste Fund
CBO’s baseline projections of nuclear waste fees reflect
uncertainty about events that could transpire under current law. Utilities are not paying annual fees, and it is
widely assumed that they are unlikely to resume paying
fees in the absence of clear steps taken toward enabling
DOE to begin to accept and dispose of waste. However,
notwithstanding the court ruling that required DOE
to reduce annual fees to zero, the NWPA provides a
mechanism for DOE to reinstate the fees if it can demonstrate—through a new assessment of the adequacy of
such fees—that additional collections are warranted to
cover the costs of implementing a legally justifiable waste
management strategy. Given that possibility—that the
Administration could pursue actions, under current law, to
reinstate annual fees—CBO’s baseline follows the agency’s
usual practices for projecting spending and receipts related
to activities involving uncertain administrative actions.
Specifically, CBO estimates the total amounts that would
be collected if fees were fully reinstated and includes
50 percent of those amounts in its baseline. Thus, CBO’s
baseline includes $385 million annually in nuclear waste
fees—roughly half the amount that had been collected
before utilities ceased payments. The Administration follows similar procedures in preparing baseline projections
of nuclear waste fees.8
Under current law, no spending is occurring for permanent geologic disposal as authorized under the NWPA.
However, CBO’s projections of mandatory spending
include significant amounts of spending for continued
on-site storage of waste at civilian nuclear facilities—in
the form of payments from the Judgment Fund related to
DOE’s contractual liabilities. Because of the timing lag
between when such liabilities are incurred and damages
are eventually paid, CBO expects that most of the anticipated nuclear waste-related spending from the Judgment
Fund over the next 10 years—which CBO estimates will
total about $5 billion—is attributable to liabilities that
DOE has either already incurred or cannot avoid. As a
result, CBO expects that it would be very difficult for
8. See Office of Management and Budget, Budget of the U.S.
Government, Fiscal Year 2016: Appendix (February 2015), p. 417,
www.whitehouse.gov/omb/budget/Appendix.
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either the Administration or the Congress to curtail such
spending during that period. Programmatic changes or
appropriations for DOE to pursue a waste management
strategy consistent with the NWPA could constrain the
government’s liabilities in subsequent years, but without
such actions, spending from the Judgment Fund—
through which taxpayers effectively pay utilities for onsite storage of nuclear waste—will probably exceed
DOE’s current $29 billion estimate of the government’s
aggregate liability and result in continued substantial
outlays over many decades.

Long-Term Budget Outlook for
Activities Related to Nuclear Waste
The federal government remains responsible for permanently disposing of spent nuclear fuel, a task that will
require a significant amount of federal spending over
many decades regardless of what actions DOE and the
Congress take. The NWPA specified that the parties that
generate nuclear waste must bear the costs of disposing of
it, but the primary mechanism for financing such costs—
the annual fee—is not currently in effect. The opportunity to collect fees for waste generated by existing nuclear
power plants will end when they reach the end of their
NRC license extension (or the end of their economically
useful life) and cease operations—probably in the 2030s
and 2040s.
The amount of existing waste already exceeds the amount
authorized to be disposed of at the repository currently
authorized under the NWPA. The existing nuclear power
plants will continue to generate waste, and DOE remains

CBO
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contractually obligated to dispose of such waste. Ultimately, a change in law will be required to authorize DOE
to permanently dispose of all of the waste anticipated to be
generated by existing nuclear power plants, even if a repository is built at Yucca Mountain. Implementing a permanent storage solution involving federal facilities will require
significant increases in funding, and although existing balances of fees in the Nuclear Waste Fund are authorized for
such purposes, those fees have already reduced deficits in
previous years, and in estimates of the budgetary effects of
future legislation, they cannot offset new spending authority that might be enacted. Because no funding is currently
being provided, appropriating funds for such activities in
the future would intensify competition for annual appropriations, which, through fiscal year 2021, are subject to
caps specified in the Budget Control Act of 2011 as
amended by subsequent legislation. Meanwhile, in
the absence of progress toward allowing DOE to fulfill
its contractual obligations, taxpayers will continue to pay
utilities—through settlements and claims awards—to store
substantial amounts of waste.
This testimony was prepared by Megan Carroll and
Kim Cawley with guidance from Theresa Gullo. In
keeping with CBO’s mandate to provide objective,
impartial analysis, this testimony contains no
recommendations. Jeffrey Kling and Robert Sunshine
reviewed the testimony, Bo Peery edited it, and Jeanine
Rees prepared it for publication. An electronic version is
available on CBO’s website (www.cbo.gov/publication/
51035).
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1. Introduction
For more than half a century, since nuclear science helped us win World War II and ring in the
Atomic Age, scientists have known that the Nation would need a secure, permanent facility in
which to dispose of radioactive wastes. Twenty years ago, when Congress adopted the Nuclear
Waste Policy Act of 1982 (NWPA or “the Act”), it recognized the overwhelming consensus in
the scientific community that the best option for such a facility would be a deep underground
repository. Fifteen years ago, Congress directed the Secretary of Energy to investigate and
recommend to the President whether such a repository could be located safely at Yucca
Mountain, Nevada. Since then, our country has spent billions of dollars and millions of hours of
research endeavoring to answer this question. I have carefully reviewed the product of this
study. In my judgment, it constitutes sound science and shows that a safe repository can be sited
there. I also believe that compelling national interests counsel in favor of proceeding with this
project. Accordingly, consistent with my responsibilities under the NWPA, today I am
recommending that Yucca Mountain be developed as the site for an underground repository for
spent fuel and other radioactive wastes.1
The first consideration in my decision was whether the Yucca Mountain site will safeguard the
health and safety of the people, in Nevada and across the country, and will be effective in
containing at minimum risk the material it is designed to hold. Substantial evidence shows that it
will. Yucca Mountain is far and away the most thoroughly researched site of its kind in the
world. It is a geologically stable site, in a closed groundwater basin, isolated on thousands of
acres of Federal land, and farther from any metropolitan area than the great majority of less
secure, temporary nuclear waste storage sites that exist in the country today.
This point bears emphasis. We are not confronting a hypothetical problem. We have a
staggering amount of radioactive waste in this country – nearly 100,000,000 gallons of highlevel nuclear waste and more than 40,000 metric tons of spent nuclear fuel with more created
every day. Our choice is not between, on the one hand, a disposal site with costs and risks held
to a minimum, and, on the other, a magic disposal system with no costs or risks at all. Instead,
the real choice is between a single secure site, deep under the ground at Yucca Mountain, or
making do with what we have now or some variant of it – 131 aging surface sites, scattered
across 39 states. Every one of those sites was built on the assumption that it would be
temporary. As time goes by, every one is closer to the limit of its safe life span. And every one
is at least a potential security risk – safe for today, but a question mark in decades to come.
The Yucca Mountain facility is important to achieving a number of our national goals. It will
promote our energy security, our national security, and safety in our homeland. It will help
strengthen our economy and help us clean up the environment.
The benefits of nuclear power are with us every day. Twenty percent of our country’s electricity
comes from nuclear energy. To put it another way, the “average” home operates on nucleargenerated electricity for almost five hours a day. A government with a complacent, kick-the1

For purposes of this Recommendation, the terms “radioactive waste” and “waste” are used to cover high-level
radioactive waste and spent nuclear fuel, as those terms are used in the Nuclear Waste Policy Act.
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can-down-the-road nuclear waste disposal policy will sooner or later have to ask its citizens
which five hours of electricity they would care to do without.
Regions that produce steel, automobiles, and durable goods rely in particular on nuclear power,
which reduces the air pollution associated with fossil fuels – greenhouse gases, solid particulate
matter, smog, and acid rain. But environmental concerns extend further. Most commercial spent
fuel storage facilities are near large populations centers; in fact, more than 161 million
Americans live within 75 miles of these facilities. These storage sites also tend to be near rivers,
lakes, and seacoasts. Should a radioactive release occur from one of these older, less robust
facilities, it could contaminate any of 20 major waterways, including the Mississippi River.
Over 30 million Americans are served by these potentially at-risk water sources.
Our national security interests are likewise at stake. Forty percent of our warships, including
many of the most strategic vessels in our Navy, are powered by nuclear fuel, which eventually
becomes spent fuel. At the same time, the end of the Cold War has brought the welcome
challenge to our Nation of disposing of surplus weapons-grade plutonium as part of the process
of decommissioning our nuclear weapons. Regardless of whether this material is turned into
reactor fuel or otherwise treated, an underground repository is an indispensable component in
any plan for its complete disposition. An affirmative decision on Yucca Mountain is also likely
to affect other nations’ weapons decommissioning, since their willingness to proceed will depend
on being satisfied that we are doing so. Moving forward with the repository will contribute to
our global efforts to stem the proliferation of nuclear weapons in other ways, since it will
encourage nations with weaker controls over their own materials to follow a similar path of
permanent, underground disposal, thereby making it more difficult for these materials to fall into
the wrong hands. By moving forward with Yucca Mountain, we will show leadership, set out a
roadmap, and encourage other nations to follow it.
There will be those who say the problem of nuclear waste disposal generally, and Yucca
Mountain in particular, needs more study. In fact, both issues have been studied for more than
twice the amount of time it took to plan and complete the moon landing. My Recommendation
today is consistent with the conclusion of the National Research Council of the National
Academy of Sciences – a conclusion reached, not last week or last month, but 12 years ago. The
Council noted “a worldwide scientific consensus that deep geological disposal, the approach
being followed by the United States, is the best option for disposing of high-level radioactive
waste.”2 Likewise, a broad spectrum of experts agrees that we now have enough information,
including more than 20 years of researching Yucca Mountain specifically, to support a
conclusion that such a repository can be safely located there.3
Nonetheless, should this site designation ultimately become effective, considerable additional
study lies ahead. Before an ounce of spent fuel or radioactive waste could be sent to Yucca
2

Rethinking High-Level Radioactive Waste Disposal: A Position Statement of the Board on Radioactive Waste
Management, Washington, D.C., National Academy Press, 1990.
3
Letter and attached report, Charles G. Groat, Director, U.S. Geologic Survey, to Robert G. Card, October 4, 2001
(hereafter USGS Letter & Report); Letter and attached report, Hans Riotte, NEA-IAEA Joint Secretariat, to Lake H.
Barrett, November 2, 2001 (hereafter NEA-IAEA Letter & Report); Letter, Charles V. Shank, Director, Lawrence
Berkeley National Laboratory, to Spencer Abraham, September 6, 200 (hereafter Lawrence Berkeley National
Laboratory Letter).
2
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Mountain, indeed even before construction of the permanent facilities for emplacement of waste
could begin there, the Department of Energy (DOE or “the Department”) will be required to
submit an application to the independent Nuclear Regulatory Commission (NRC). There, DOE
would be required to make its case through a formal review process that will include public
hearings and is expected to last at least three years. Only after that, if the license were granted,
could construction begin. The DOE would also have to obtain an additional operating license,
supported by evidence that public health and safety will be preserved, before any waste could
actually be received.
In short, even if the Yucca Mountain Recommendation were accepted today, an estimated
minimum of eight more years lies ahead before the site would become operational.
We have seen decades of study, and properly so for a decision of this importance, one with
significant consequences for so many of our citizens. As necessary, many more years of study
will be undertaken. But it is past time to stop sacrificing that which is forward-looking and
prudent on the altar of a status quo we know ultimately will fail us. The status quo is not the
best we can do for our energy future, our national security, our economy, our environment, and
safety – and we are less safe every day as the clock runs down on dozens of older, temporary
sites.
I recommend the deep underground site at Yucca Mountain, Nevada, for development as our
Nation’s first permanent facility for disposing of high-level nuclear waste.
2. Background
2.1. History of the Yucca Mountain Project and the Nuclear Waste Policy Act
The need for a secure facility in which to dispose of radioactive wastes has been known in this
country at least since World War II. As early as 1957, a National Academy of Sciences report to
the Atomic Energy Commission suggested burying radioactive waste in geologic formations.
Beginning in the 1970s, the United States and other countries evaluated many options for the
safe and permanent disposal of radioactive waste, including deep seabed disposal, remote island
siting, dry cask storage, disposal in the polar ice sheets, transmutation, and rocketing waste into
orbit around the sun. After analyzing these options, disposal in a mined geologic repository
emerged as the preferred long-term environmental solution for the management of these wastes.4
Congress recognized this consensus 20 years ago when it passed the Nuclear Waste Policy Act
of 1982.
In the Act, Congress created a Federal obligation to accept civilian spent nuclear fuel and dispose
of it in a geologic facility. Congress also designated the agencies responsible for implementing
this policy and specified their roles. The Department of Energy must characterize, site, design,
build, and manage a Federal waste repository. The Environmental Protection Agency (EPA)
must set the public health standards for it. The Nuclear Regulatory Commission must license its
construction, operation, and closure.
4

Final Environmental Impact Statement for Management of Commercially Generated Radioactive Waste, DOE/EIS0046, 1980.
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The Department of Energy began studying Yucca Mountain almost a quarter century ago. Even
before Congress adopted the NWPA, the Department had begun national site screening research
as part of the National Waste Terminal Storage program, which included examination of Federal
sites that had previously been used for defense-related activities and were already potentially
contaminated. Yucca Mountain was one such location, on and adjacent to the Nevada Test Site,
which was then under consideration. Work began on the Yucca Mountain site in 1978. When
the NWPA was passed, the Department was studying more than 25 sites around the country as
potential repositories. The Act provided for the siting and development of two; Yucca Mountain
was one of nine sites under consideration for the first repository program.
Following the provisions of the Act and the Department's siting Guidelines,5 the Department
prepared draft environmental assessments for the nine sites. Final environmental assessments
were prepared for five of these, including Yucca Mountain. In 1986, the Department compared
and ranked the sites under consideration for characterization. It did this by using a multiattribute methodology – an accepted, formal scientific method used to help decision makers
compare, on an equivalent basis, the many components that make up a complex decision. When
all the components of the ranking decision were considered together, taking account of both preclosure and post-closure concerns, Yucca Mountain was the top-ranked site.6 The Department
examined a variety of ways of combining the components of the ranking scheme; this only
confirmed the conclusion that Yucca Mountain came out in first place. The EPA also looked at
the performance of a repository in unsaturated tuff. The EPA noted that in its modeling in
support of development of the standards, unsaturated tuff was one of the two geologic media that
appeared most capable of limiting releases of radionuclides in a manner that keeps expected
doses to individuals low. 7
In 1986, Secretary of Energy Herrington found three sites to be suitable for site characterization,
and recommended the three, including Yucca Mountain, to President Reagan for detailed site
characterization.8 The Secretary also made a preliminary finding, based on Guidelines that did
not require site characterization, that the three sites were suitable for development as
repositories.9
The next year, Congress amended the NWPA, and selected Yucca Mountain as the single site to
be characterized. It simultaneously directed the Department to cease activities at all other
potential sites. Although it has been suggested that Congress’s decision was made for purely
political reasons, the record described above reveals that the Yucca Mountain site consistently
ranked at or near the top of the sites evaluated well before Congress’s action.
5

The Guidelines then in force were promulgated at 10 CFR part 960, General Guidelines for the Recommendation
of Sites for Nuclear Waste Repositories, 1984.
6
Recommendation by the Secretary of Energy of Candidate Sites for Site Characterization for the First Radioactive
Waste Repository, DOE/S-0048, May 1986.
7
Environmental Radiation Protection Standards for the Management and Disposal of Spent Nuclear Fuel, HighLevel and Transuranic Radioactive Wastes, Final Rule, 40 CFR Part 191, December 20, 1993.
8
Letter, John S. Herrington, Secretary of Energy, to President Ronald Reagan, May 27, 1986, with attached report,
Recommendation by the Secretary of Energy of Candidate Sites for Site Characterization for the First Radioactive
Waste Repository, DOE/S-0048, May 1986.
9
Ibid.
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As previously noted, the National Research Council of the National Academy of Sciences
concluded in 1990 (and reiterated last year) that there is "a worldwide scientific consensus that
deep geological disposal, the approach being followed by the United States, is the best option for
disposing of high-level radioactive waste."10 Today, many national and international scientific
experts and nuclear waste management professionals agree with DOE that there exists sufficient
information to support a national decision on designation of the Yucca Mountain site.11
2.2. The Nuclear Waste Policy Act and the Responsibilities of the Department of Energy
and the Secretary
Congress assigned to the Secretary of Energy the primary responsibility for implementing the
national policy of developing a deep underground repository. The Secretary must determine
whether to initiate the next step laid out in the NWPA – a recommendation to designate Yucca
Mountain as the site for development as a permanent disposal facility. The criteria for this
determination are described more fully in section 5. Briefly, I first must determine whether
Yucca Mountain is in fact technically and scientifically suitable to be a repository. A favorable
suitability determination is indispensable for a positive recommendation of the site to the
President. Under additional criteria I have adopted above and beyond the statutory requirements,
I have also sought to determine whether, when other relevant considerations are taken into
account, recommending it is in the overall national interest and, if so, whether there are
countervailing arguments so strong that I should nonetheless decline to make the
Recommendation.
The Act contemplates several important stages in evaluating the site before a Secretarial
recommendation is in order. It directs the Secretary to develop a site characterization plan, one
that will help guide test programs for the collection of data to be used in evaluating the site. It
directs the Secretary to conduct such characterization studies as may be necessary to evaluate the
site’s suitability. And it directs the Secretary to hold hearings in the vicinity of the prospective
site to inform the residents and receive their comments. It is at the completion of these stages
that the Act directs the Secretary, if he finds the site suitable, to determine whether to
recommend it to the President for development as a permanent repository.
If the Secretary recommends to the President that Yucca Mountain be developed, he must
include with the Recommendation, and make available to the public, a comprehensive statement
of the basis for his determination.12 If at any time the Secretary determines that Yucca Mountain
is not a suitable site, he must report to Congress within six months his recommendations for
further action to assure safe, permanent disposal of spent nuclear fuel and high-level radioactive
waste.
10

Rethinking High-Level Radioactive Waste Disposal: A Position Statement of the Board on Radioactive Waste
Management, Washington, D.C., National Academy Press, 1990. And: Disposition of High-Level Waste and Spent
Nuclear Fuel: The Continuing Societal and Technical Challenges, Board on Radioactive Waste Management,
Washington, D.C., National Academy Press, 2001.
11
USGS Letter & Report, supra; NEA-IAEA Letter & Report, supra; Lawrence Berkeley National Laboratory
Letter, supra.
12
This document together with accompanying materials comprises the recommendation and the comprehensive
statement. The accompanying materials are described in footnote 26.
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Following a Recommendation by the Secretary, the President may recommend the Yucca
Mountain site to Congress "if… [he] considers [it] qualified for application for a construction
authorization…."13 If the President submits a recommendation to Congress, he must also submit
a copy of the statement setting forth the basis for the Secretary's Recommendation.
A Presidential recommendation takes effect 60 days after submission unless Nevada forwards a
notice of disapproval to the Congress. If Nevada submits such a notice, Congress has a limited
time during which it may nevertheless give effect to the President’s recommendation by passing,
under expedited procedures, a joint resolution of siting approval. If the President’s
recommendation takes effect, the Act directs the Secretary to submit to the NRC a construction
license application.
The NWPA by its terms contemplated that the entire process of siting, licensing, and
constructing a repository would have been completed more than four years ago, by January 31,
1998. Accordingly, it required the Department to enter into contracts to begin accepting waste
for disposal by that date.
3. Decision
3.1. The Recommendation
After over 20 years of research and billions of dollars of carefully planned and reviewed
scientific field work, the Department has found that a repository at Yucca Mountain brings
together the location, natural barriers, and design elements most likely to protect the health and
safety of the public, including those Americans living in the immediate vicinity, now and long
into the future. It is therefore suitable, within the meaning of the NWPA, for development as a
permanent nuclear waste and spent fuel repository.
After reviewing the extensive, indeed unprecedented, analysis the Department has undertaken,
and in discharging the responsibilities made incumbent on the Secretary under the Act, I am
recommending to the President that Yucca Mountain be developed as the Nation’s first
permanent, deep underground repository for high-level radioactive waste. A decision to develop
Yucca Mountain will be a critical step forward in addressing our Nation’s energy future, our
national defense, our safety at home, and protection for our economy and environment.
3.2. What This Recommendation Means, and What It Does Not Mean
Even after so many years of research, this Recommendation is a preliminary step. It does no
more than start the formal safety evaluation process. Before a license is granted, much less
before repository construction or waste emplacement may begin, many steps and many years still
lie ahead. The DOE must submit an application for a construction license; defend it through
formal review, including public hearings; and receive authorization from the NRC, which has the
statutory responsibility to ensure that any repository built at Yucca Mountain meets stringent
13

NWPA section 114(a)(2)(A).
6

000276

tests of health and safety. The NRC licensing process is expected to take a minimum of three
years. Opposing viewpoints will have every opportunity to be heard. If the NRC grants this first
license, it will only authorize initial construction. The DOE would then have to seek and obtain
a second operating license from the NRC before any wastes could be received. The process
altogether is expected to take a minimum of eight years.
The DOE would also be subject to NRC oversight as a condition of the operating license.
Construction, licensing, and operation of the repository would also be subject to ongoing
Congressional oversight.
At some future point, the repository is expected to close. EPA and NRC regulations require
monitoring after the DOE receives a license amendment authorizing the closure, which would be
from 50 to about 300 years after waste emplacement begins, or possibly longer.
The repository would also be designed, however, to be able to adapt to methods future
generations might develop to manage high-level radioactive waste. Thus, even after completion
of waste emplacement, the waste could be retrieved to take advantage of its economic value or
usefulness to as yet undeveloped technologies.
Permanently closing the repository would require sealing all shafts, ramps, exploratory
boreholes, and other underground openings connected to the surface. Such sealing would
discourage human intrusion and prevent water from entering through these openings. DOE's site
stewardship would include maintaining control of the area, monitoring and testing, and
implementing security measures against vandalism and theft. In addition, a network of
permanent monuments and markers would be erected around the site to alert future generations
to the presence and nature of the buried waste.14 Detailed public records held in multiple places
would identify the location and layout of the repository and the nature and potential hazard of the
waste it contains. The Federal Government would maintain control of the site for the indefinite
future. Active security systems would prevent deliberate or inadvertent human intrusion and any
other human activity that could adversely affect the performance of the repository.
4. Decision Determination Methodology and the Decision-Making Process
I have considered many kinds of information in making my determination today. I have put on a
hard hat, gone down into the Mountain, and spoken with many of the scientists and engineers
working there. Of course my decision-making included a great deal more than that. I have also
personally reviewed detailed summaries of the science and research undertaken by the Yucca
Mountain Project since 1978. I relied upon review materials, program evaluations, and face-toface briefings given by many individuals familiar with the Project, such as the acting program
manager and program senior staff.
My consideration included: (a) the general background of the program, including the relevant
legislative history; (b) the types, sources, and amounts of radioactive waste that would be
disposed of at the site and their risk; (c) the extent of Federal responsibilities; (d) the criteria for a
14

During characterization of the Yucca Mountain site, Nye County began to develop its Early Warning Monitoring
program and boreholes. These boreholes not only provide information about water movement in the area of the site,
but also can serve as monitoring points should a repository be built at Yucca Mountain.
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suitability decision, including the NWPA’s provisions bearing on the basis for the Secretary’s
consideration; the regulatory structure, its substance, history, and issues; DOE’s Yucca Mountain
Suitability Guidelines promulgated under the NWPA;15 the NRC licensing regulations,16 and
EPA radiation protection standards17 as referenced in the Suitability Guidelines; (e) assessments
of repository performance, including technical data and descriptions of how those data were
gathered and evaluated; assessments of the effectiveness of natural and engineered barriers in
meeting applicable radiation protection standards, and adjustments for uncertainties associated
with each of these; (f) the Yucca Mountain Site Suitability Evaluation; (g) the views of members
of the public, including those expressed at hearings and through written comments; (h)
environmental, socioeconomic, and transportation issues; (i) program oversight history, technical
issues, and responses, including the role and views of the NRC, the Nuclear Waste Technical
Review Board, the General Accounting Office, the Inspector General, and the State of Nevada;
and the role and views of the National Laboratories, the United States Geological Survey, and
peer reviews; and (j) public policy impact.
I also requested an external review of program briefing materials. It was conducted by Dr. Chris
Whipple, a member of the National Academy of Engineering and an experienced independent
peer reviewer of programs for both the Waste Isolation Pilot Plant and the Yucca Mountain
Project. Dr. Whipple previously had led a peer review team that critically analyzed Total System
Performance Assessment (TSPA) work of the Yucca Mountain Project.
I also reviewed the comment summary documents from both the Environmental Impact
Statement (EIS) and NWPA Section 114 site recommendation hearing process in order fully to
take into account public views concerning a possible recommendation of the Yucca Mountain
site. This review enabled me to evaluate scientific and research results in the context of both
strongly held local concerns and issues of national importance. I took particular note of
comments and concerns raised by the Governor of Nevada, governors of other states, state
agencies, Native American tribes, and members of the public at large.
5. Decision Criteria
My charge to make a recommendation to the President on this matter stems from the Nuclear
Waste Policy Act of 1982. That statute directs the Secretary of Energy to determine “whether to
recommend to the President that he approve [the Yucca Mountain] site for development of a
repository.”18 The NWPA establishes certain guideposts along the way to making this
determination, but it also gives the Secretary significant responsibility for deciding what the
relevant considerations are to be.
Pursuant to that responsibility, I concluded that I should use three criteria in determining whether
to recommend approval of the Yucca Mountain Project. First, is Yucca Mountain a scientifically
15

10 CFR Part 963, Yucca Mountain Site Suitability Guidelines, November 14, 2001.
10 CFR Part 63, Disposal of High-Level Radioactive Waste in a Geologic Repository at Yucca Mountain,
Nevada, November 2, 2001.
17
40 CFR Part 197, Public Health and Environmental Radiation Protection Standards for Yucca Mountain, Nevada,
June 13, 2001.
18
NWPA section 114(a)(1).
16
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and technically suitable site for a repository, i.e., a site that promises a reasonable expectation of
public health and safety for disposal of spent nuclear fuel and high-level radioactive waste for
the next 10,000 years? Second, are there compelling national interests that favor proceeding
with the decision to site a repository there? And third, are there countervailing considerations
that outweigh those interests?
The first of these criteria is expressly contemplated by the NWPA, although the NWPA also
confers considerable discretion and responsibility on the Secretary in defining how to determine
scientific and technical suitability and in making a judgment on the question. The two other
criteria are not specified by the NWPA, but I am convinced that they are appropriate checks on a
pure suitability-based decision.
5.1. Scientific and Technical Suitability
Under the NWPA, the first step in a Secretarial determination regarding Yucca Mountain is
deciding whether it is scientifically and technically suitable as a repository site. Although the
NWPA does not state explicitly that this is the initial step, the language and structure of the Act
strongly suggest that this is so. Most significantly, section 114(a)(1) of the NWPA states that the
Secretary’s recommendation is to be made at the conclusion of site characterization.19 Section
113, in turn, makes clear that the function of site characterization is to provide enough sitespecific information to allow a decision on Yucca Mountain’s scientific suitability.20
As to what a determination of site suitability entails, the only real guidance the Act provides is
that in several places it equates a favorable suitability judgment with a judgment that a repository
could (1) be built at that site and (2) receive a construction authorization from the NRC.21 This
suggests that a determination that the site is suitable entails a judgment on my part that a
repository at Yucca Mountain would likely be licensable by the NRC.
Beyond that, the NWPA largely leaves the question to the Secretary of Energy by charging him
with establishing “criteria to be used to determine the suitability of ... candidate site[s] for the
location of a repository.”22 On November 14, 2001, following NRC’s concurrence, the
Department issued its final version of these criteria in a rule entitled, “Yucca Mountain Site
Suitability Guidelines.” I shall describe these in detail in the next section of this
Recommendation, but outline them here. In brief, DOE’s Guidelines envision that I may find the
Yucca Mountain site suitable if I conclude that a repository constructed there is “likely” to meet
19

Ibid.
This is apparent from two related provisions of section 113: section 113(c)(1), which states that, “The Secretary
may conduct at the Yucca Mountain site only such site characterization activities as the Secretary considers
necessary to provide the data required for evaluation of the suitability of such site for an application to be submitted
to the Commission for a construction authorization for a repository at such site” (as well as for NEPA purposes); and
its companion provision, section 113(c)(3), which states that, “If the Secretary at any time determines the Yucca
Mountain site to be unsuitable for development as a repository, the Secretary shall ... terminate all site
characterization activities [there].”
21
NWPA section 112(b)(1)(D)(ii); NWPA section 113(c)(1); NWPA section 113(c)(3).
22
NWPA section 113(b)(1)(A)(iv). That section contemplates that these criteria are to be included in the first
instance in the site characterization plan for each site and thereafter may be modified using the procedures of section
112(a).
20
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extremely stringent radiation protection standards designed to protect public health and safety.23
The EPA originally established these standards.24 They are now also set out in NRC licensing
rules.25
The EPA and NRC adopted the standards so as to assure that while the repository is receiving
nuclear materials, any radiation doses to workers and members of the public in the vicinity of the
site would be at safe levels, and that after the repository is sealed, radiation doses to those in the
vicinity would be at safe levels for 10,000 years. These radiation protection levels are identical
to those with which the DOE will have to demonstrate compliance to the satisfaction of the NRC
in order to obtain a license to build the repository.
Using the Department’s suitability Guidelines, I have concluded that Yucca Mountain is in fact
suitable for a repository. The reasons for this conclusion are set out in section 7 of this
Recommendation. However, I want to pause to make one thing clear at the outset. If for any
reason I found that the site were not suitable or licensable, then, irrespective of any other
consideration, I would not recommend it. Specifically, however much as I might believe that
proceeding toward a repository would advance the national interest in other ways, those
additional considerations could not properly influence, and have not influenced, my
determination of suitability.
5.2. National Interest Considerations
Beyond scientific suitability, the NWPA is virtually silent on what other standard or standards
the Secretary should apply in making a recommendation. It does direct me to consider certain
matters. It requires that I consider the record of hearings conducted in the vicinity of Yucca
Mountain, the site characterization record, and various other information I am directed to
transmit to the President with my Recommendation.26 The Act does not, however, specify how I
23

10 CFR part 963.
40 CFR part 197.
25
10 CFR part 63.
26
The statutorily required information is set out in Section 114(a)(1) of the NWPA, which states:
Together with any recommendation of a site under this paragraph, the Secretary shall make available to the public,
and submit to the President, a comprehensive statement of the basis of such recommendation, including the
following:
(A) a description of the proposed repository, including preliminary engineering specifications for the facility;
(B) a description of the waste form or packaging proposed for use at such repository, and an explanation of the
relationship between such waste form or packaging and the geologic medium of such site;
(C) a discussion of data, obtained in site characterization activities, relating to the safety of such site;
(D) a final environmental impact statement prepared for the Yucca Mountain site pursuant to subsection (f) and the
National Environmental Policy Act of 1969 [42 U.S.C. 4321 et seq.], together with comments made concerning such
environmental impact statement by the Secretary of the Interior, the Council on Environmental Quality, the
Administrator, and the Commission, except that the Secretary shall not be required in any such environmental
impact statement to consider the need for a repository, the alternatives to geological disposal, or alternative sites to
the Yucca Mountain site;
(E) preliminary comments of the Commission concerning the extent to which the at-depth site characterization
analysis and the waste form proposal for such site seem to be sufficient for inclusion in any application to be
submitted by the Secretary for licensing of such site as a repository;
(F) the views and comments of the Governor and legislature of any State, or the governing body of any affected
Indian tribe, as determined by the Secretary, together with the response of the Secretary to such views;
24
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am to consider these various items or what standard I am to use in weighing them. And finally
among the items it directs me to take into account is, “such other information as the Secretary
considers appropriate.”
The approach taken in the Act led me to conclude that, after completing the first step of reaching
a judgment as to the scientific suitability of Yucca Mountain, if I concluded the site was
scientifically suitable, I should also address a second matter: whether it is in the overall national
interest to build a repository there. In considering that issue, I have addressed two further
questions: are there compelling national interests favoring development of the site, and if so, are
there countervailing considerations weighty enough to overcome the arguments for proceeding
with development? Sections 8 and 9 of this Recommendation set forth my conclusions on these
questions.
In my view, the statute’s silence on the factors that go into the recommendation process makes it
at a minimum ambiguous on whether I should conduct any inquiry beyond the question of
scientific suitability. In light of that ambiguity, I have elected to construe the statute as allowing
me, if I make a favorable suitability determination based on science, also to consider whether
development of a repository at Yucca Mountain is in the national interest. For several reasons, I
believe this is the better way to interpret the NWPA. First, given the significance of a siting
(G) such other information as the Secretary considers appropriate; and
(H) any impact report submitted under section 116(c)(2)(B) [42 U.S.C. 10136(c)(2)(B)] by the State of Nevada.
This material is attached to this Recommendation, as follows:
• The description of the repository called for by section 114(a)(1)(A) is contained in Chapter 2 of the Yucca
Mountain Science and Engineering Report (YMS&ER), Revision 1.
• The material relating to the waste form called for by section 114(a)(1)(B) is contained in Chapters 3 and 4
of the YMS&ER, Revision 1.
• The discussion of site characterization data called for by section 114(a)(1)(C) is contained in Chapter 4 of
the YMS&ER, Revision 1.
• The EIS-related material called for by section 114(a)(1)(D) is contained in the Final Environmental Impact
Statement (EIS) for a Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain, Nye County, Nevada, along with letters received from the Secretary
of the Interior, the Chair of the Council on Environmental Quality, the Administrator of the Environmental
Protection Agency, and the Chairman of the Nuclear Regulatory Commission (NRC), transmitting their
respective comments on the final EIS.
• The information called for by section 114(a)(1)(E) is contained in a letter from NRC Chairman Meserve to
Under Secretary Card, dated November 13, 2001.
• The information called for by section 114(a)(1)(F) is contained in Section 2 of two separate reports, the
Comment Summary Document and the Supplemental Comment Summary Document, and in a separate
document providing responses to comments from the Governor of Nevada sent to the Department after the
public comment periods on a possible site recommendation closed.
• Section 114(a)(1)(G) provides for the inclusion of other information as the Secretary considers appropriate.
The report, Yucca Mountain Site Suitability Evaluation (DOE/RW-0549, February 2002), has been
included as other information. This report provides an evaluation of the suitability of the Yucca Mountain
site against Departmental Guidelines setting forth the criteria and methodology to be used in determining
the suitability of the Yucca Mountain site, pursuant to section 113(b)(1)(A)(iv). In addition, impact reports
submitted by the various Nevada counties have been included as other information to be forwarded to the
President. In transmitting these reports to the President, the Department is neither deciding on, nor
endorsing, any specific impact assistance requested by the governmental entities in those reports.
• The State of Nevada submitted an impact report pursuant to section 114(a)(1)(H). In transmitting this
report to the President, the Department is likewise neither deciding on, nor endorsing this report.
11
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decision and the nature of the officers involved, one would expect that even if a Cabinet
Secretary were to find a site technically suitable for a repository, he should be able to take
broader considerations into account in determining what recommendation to make to the
President. A pure suitability-based decision risks taking insufficient heed of the views of the
people, particularly in Nevada but in other parts of the country as well. Second, it is difficult to
envision a Cabinet Secretary’s making a recommendation without taking into account these
broader considerations. Finally, it is plain that any conclusion on whether to recommend this site
is likely to be reviewed by Congress. Since that review will inevitably focus on broader
questions than the scientific and technical suitability of the site, it seems useful in the first
instance for the Executive Branch to factor such considerations into its recommendation as well.
I note, however, that if my interpretation of the statute in this regard is incorrect, and Congress
has made a finding of suitability the sole determinant of whether to recommend Yucca
Mountain, my Recommendation would be the same.
6. Is Yucca Mountain Scientifically and Technically Suitable for Development of a
Repository?
The Department of Energy has spent over two decades and billions of dollars on carefully
planned and reviewed scientific fieldwork designed to help determine whether Yucca Mountain
is a suitable site for a repository. The results of that work are summarized in the Yucca
Mountain Science and Engineering Report, Revision 1, and evaluated in the Yucca Mountain
Site Suitability Evaluation (YMSSE), which concludes, as set out in 10 CFR part 963, that Yucca
Mountain is “likely” to meet the applicable radiation standards and thus to protect the health and
safety of the public, including those living in the immediate vicinity now and thousands of years
from now. I have carefully studied that evaluation and much of the material underlying it, and I
believe it to be correct.
6.1. Framework for Suitability Determination
6.1.1. General Outline
The general outline of the analytic framework I have used to evaluate the scientific suitability of
the site is set out in the Department’s Yucca Mountain Site Suitability Guidelines, found at 10
CFR part 963.
The framework has three key features. First, the Guidelines divide the suitability inquiry into
sub-inquiries concerning a “pre-closure” safety evaluation and a “post-closure” performance
evaluation. The “pre-closure” evaluation involves assessing whether a repository at the site is
likely to be able to operate safely while it is open and receiving wastes. The “post-closure”
evaluation involves assessing whether the repository is likely to continue to isolate the materials
for 10,000 years after it has been sealed, so as to prevent harmful releases of radionuclides.
Second, the Guidelines set out a method and criteria for conducting the pre-closure safety
evaluation. The method is essentially the same as that used to evaluate the safety of other
proposed nuclear facilities; it is not particularly novel and should be recognized by those familiar
with safety assessments of existing facilities. This is because, while it is open and receiving
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nuclear materials, a repository at Yucca Mountain will not be very different, in terms of its
functions and the activities expected to take place there, from many other modern facilities built
to handle such materials. A pre-closure evaluation to assess the probable safety of such a facility
entails considering its design, the nature of the substances it handles, and the kinds of activities
and external events that might occur while it is receiving waste. It then uses known data to
forecast the level of radioactivity to which workers and members of the public would be likely to
be exposed as a result.
Third, the Guidelines set out a method and criteria for evaluating the post-closure performance of
the repository. This is the most challenging aspect of evaluating Yucca Mountain’s suitability,
since it entails assessing the ability of the repository to isolate radioactive materials far into the
future. The scientific consensus is, and the Guidelines specify, that this should be done using a
“Total System Performance Assessment.” This approach, which is similar to other efforts to
forecast the behavior of complex systems over long periods of time, takes information derived
from a multitude of experiments and known facts. It feeds that information into a series of
models. These in turn are used to develop one overarching model of how well a repository at
Yucca Mountain would be likely to perform in preventing the escape of radioactivity and
radioactive materials. The model can then be used to forecast the levels of radioactivity to which
people near the repository might be exposed 10,000 years or more after the repository is sealed.27
6.1.2. Radiation Protection Standards
A key question to be answered, as part of any suitability determination is, “What level of
radiation exposure is acceptable?”
27

The selection of the 10,000-year compliance period for the individual-protection standard involves both technical
and policy considerations. EPA weighed both during the rulemaking for 40 CFR Part 197. EPA considered policy
and technical factors, as well as the experience of other EPA and international programs. First, EPA evaluated the
policies for managing risks from the disposal of both long lived, hazardous, nonradioactive materials and radioactive
materials. Second, EPA evaluated consistency with both 40 CFR Part 191 and the issue of consistent time periods
for the protection of groundwater resources and public health. Third, EPA considered the issue of uncertainty in
predicting dose over the very long periods contemplated in the alternative of peak dose within the period of geologic
stability. Finally, EPA reviewed the feasibility of implementing the alternative of peak risk within the period of
geologic stability.
As a result of these considerations, EPA established a 10,000-year compliance period with a quantitative limit and a
requirement to calculate the peak dose, using performance assessments, if the peak dose occurs after 10,000 years.
Under this approach, DOE must make the performance assessment results for the post-10,000-year period part of the
public record by including them in the EIS for Yucca Mountain.
The relevance of a 10,000-year compliance period can also be understood by examining hazard indices that compare
the potential risk of released radionuclides to other risks. One such analysis, presented in the Final Environmental
Impact Statement for the Management of Commercially Generated Radioactive Waste, DOE/EIS-0046F, examined
the relative amounts of water required to bring the concentration of a substance to allowable drinking water
standards. The relative hazard for spent fuel compared to the toxicity of the ore used to produce the reactor fuel at
one year after removal of the spent fuel from the reactor is about the same hazard as a rich mercury ore. The hazard
index is about the same as average mercury ores at about 80 years. By 200 years the hazard index is about the same
as average lead ore; by 1,000 years it is comparable to a silver ore. The relative hazard index is about the same as
the uranium ore that it came from at 10,000 years. This is not to suggest that the wastes from spent fuel are not
toxic. However, it is suggested that where concern for the toxicity of the ore bodies is not great, the spent fuel
should cause no greater concern, particularly if placed within multiple engineered barriers in geologic formations, at
least as, if not more, remote from the biosphere than these common ores.
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DOE’s Site Suitability Guidelines use as their benchmark the levels the NRC has specified for
purposes of deciding whether to license a repository at Yucca Mountain. The NRC, in turn,
established these levels on the basis of radiation protection standards set by the EPA. The
standards generally require that during pre-closure, the repository facilities, operations, and
controls restrict radiation doses to less than 15 millirem a year28 to a member of the public in its
vicinity.29 During post-closure, they generally require that the maximum radiation dose allowed
to someone living in the vicinity of Yucca Mountain be no more than 15 millirem per year, and
no more than four millirem per year from certain radionuclides in the groundwater.30
This level of radiation exposure is comparable to, or less than, ordinary variations in natural
background radiation that people typically experience each year. It is also less than radiation
levels to which Americans are exposed in the course of their everyday lives – in other words,
radiation “doses” to which people generally give no thought at all.
To understand this, it is important to remember that radiation is part of the natural world and that
we are exposed to it all the time. Every day we encounter radiation from space in the form of
cosmic rays. Every day we are also exposed to terrestrial radiation, emitted from naturally
radioactive substances in the earth’s surface.
In addition to natural background radiation from these sources, people are exposed to radiation
from other everyday sources. These include X-rays and other medical procedures, and consumer
goods (e.g., television sets and smoke detectors).
Americans, on average, receive an annual radiation exposure of 360 millirem from their
surroundings. The 15 millirem dose the EPA standard set as the acceptable annual exposure
from the repository is thus slightly over four percent of what we receive every year right now.
28

Risk to human beings from radiation is due to its ionizing effects. Radionuclides found in nature, commercial
products, and nuclear waste emit ionizing radiation. The forms of ionizing radiation differ in their penetrating
power or energy and in the manner in which they affect human tissue. Some ionizing radiation, known as alpha
radiation, can be stopped by a sheet of paper, but may be very harmful if inhaled, ingested or otherwise admitted
into the body. Long-lived radioactive elements, with atomic numbers higher than 92, such as plutonium, emit alpha
radiation. Other ionizing radiation, known as beta radiation, can penetrate the skin and can cause serious effects if
emitted from an inhaled or ingested radionuclide. The ionizing radiation with the greatest penetrating power is
gamma radiation; it can penetrate and damage critical organs in the body. Fission products can emit both gamma
and beta radiation depending on the radionuclides present. In high-level nuclear waste, beta and gamma radiation
emitters, such as cesium and strontium, present the greatest hazard for the first 300 to 1,000 years, by which time
they have decayed. After that time, the alpha-emitting radionuclides present the greatest hazard.
Radiation doses can be correlated to potential biologic effects and are measured in a unit called a rem. Doses are
often expressed in terms of thousandths of a rem, or millirem (mrem); the internationally used unit is the Sievert (S),
which is equivalent to 100 rem.
29
The NRC regulations also require that the annual dose to workers there be less than 5 rem. See 10 CFR part 63,
referencing 10 CFR part 20. This is the general standard for occupational exposure that applies in numerous other
settings, such as operating nuclear facilities.
30
During both pre- and post-closure, the NRC licensing rules, 10 CFR part 63, also contain a number of more
particularized standards for specific situations. These are referenced in the results tables contained in the following
sections. Pursuant to EPA’s groundwater standard, 40 CFR part 197, they also contain concentration limits on
certain kinds of radionuclides that may be present in the water, whether or not their presence is attributable to a
potential repository. These are also referenced in the results tables.
14
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Moreover, background radiation varies from one location to another due to many natural and
man-made factors. At higher elevations, the atmosphere provides less protection from cosmic
rays, so background radiation is higher. In the United States, this variation can be 50 or more
millirem. Thus, if the repository generates radiation doses set as the benchmark in the
Guidelines, the incremental radiation dose a person living in the vicinity of Yucca Mountain
would receive from it would be about the same level of increase in radiation exposure as a
person would experience as a result of moving from Philadelphia to Denver.
Ordinary air travel is another example. Flying at typical cross-country altitudes results in
increased exposure of about one-half millirem per hour. If the Yucca Mountain repository
generates radiation at the 15 millirem benchmark, it would increase the exposure of those living
near it to about the same extent as if they took three round trip flights between the East Coast and
Las Vegas.
Rocks and soil also affect natural background radiation, particularly if the rocks are igneous or
the soils derived from igneous rock, which can contain radioactive potassium, thorium, or
uranium. In these cases, the variation in the background radiation is frequently in the tens of
millirem or higher. Wood contains virtually no naturally occurring radioactive substances that
contribute to radiation exposures, but bricks and concrete made from crushed rock and soils
often do. Living or working in structures made from these materials can also result in tens of
millirem of increased exposure to radiation. Thus, if the repository generates radiation at the
levels in the Guidelines’ benchmark, it is likely to result in less additional exposure to a person
living in its vicinity than if he moved from a wood house to a brick house.
Finally, it is noteworthy that the radiation protection standards referenced by the Guidelines are
based on those selected by the NRC for licensing the repository. They in turn relied on the EPA
rule establishing these as the appropriate standards for the site. The NRC and EPA acted
pursuant to specific directives in the NWPA, in which Congress first assigned to the EPA the
responsibility to set these standards, and later in the Energy Policy Act of 1992, which directed
the EPA to act in conjunction with the National Academy of Sciences and develop a standard
specifically for Yucca Mountain. The EPA carefully considered the question of how to do so.
The 15 millirem per year standard is the same it has applied to the Waste Isolation Pilot Plant in
New Mexico.31 And it is well within the National Academy of Sciences-recommended range, a
range developed in part by referring to guidelines from national and international advisory
bodies and regulations in other developed countries.32
For all these reasons, there is every cause to believe that a repository that can meet the 15
millirem radiation protection standard will be fully protective of the health and safety of
residents living in the vicinity of the repository.33
31

40 CFR part 191.
Technical Bases for Yucca Mountain Standards, National Academy of Sciences, National Research Council,
1995.
33
As noted above, the EPA, in 40 CFR part 197, also established groundwater protection standards in the Yucca
Mountain rule; these are compatible with drinking water standards applied elsewhere in the United States, and apply
maximum contaminant levels, as well as a 4 mrem/yr dose standard.
32
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6.1.3. Underlying Hard Science
As explained in section 6.1.1, the Guidelines contemplate the use of models and analyses to
project whether the repository will meet the 15 millirem dose standard.34 To have confidence in
the model results, however, it is important to understand the kind of science that went into
constructing them.
For over 20 years, scientists have been investigating every aspect of the natural processes – past,
present and future – that could affect the ability of a repository beneath Yucca Mountain to
isolate radionuclides emitted from nuclear materials emplaced there. They have been conducting
equally searching investigations into the processes that would allow them to understand the
behavior of the engineered barriers – principally the waste “packages” (more nearly akin to
vaults) – that are expected to contribute to successful waste isolation. These investigations have
run the gamut, from mapping the geological features of the site, to studying the repository rock,
to investigating whether and how water moves through the Mountain. To give just a few
examples:
At the surface of the repository:
•

Yucca Mountain scientists have mapped geologic structures, including rock units, faults,
fractures, and volcanic features. To do this, they have excavated more than 200 pits and
trenches to remove alluvial material or weathered rock to be able to observe surface and
near-surface features directly, as well as to understand what events and processes have
occurred or might occur at the Mountain.

•

They have drilled more than 450 surface boreholes and collected over 75,000 feet of geologic
core samples and some 18,000 geologic and water samples. They used the information
obtained to identify rock and other formations beneath the surface, monitor infiltration of
moisture, measure the depth of the water table and properties of the hydrologic system,
observe the rate at which water moves from the surface into subsurface rock, and determine
air and water movement properties above the water table.

•

They have conducted aquifer testing at sets of wells to determine the transport and other
properties of the saturated zone below Yucca Mountain. These tests included injecting easily
identified groundwater tracers in one well, which were then detected in another; this helped
scientists understand how fast water moves.

•

They have conducted tectonic field studies to evaluate extensions of the earth’s crust and the
probability of seismic events near Yucca Mountain.

34

As well, of course, as the other radiation protection standards such as the groundwater standard.
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Underground:
The Department’s scientists have conducted a massive project to probe the area under the
Mountain’s surface where the repository will be built.
•

They constructed a five mile-long main underground tunnel, the Exploratory Studies Facility,
to provide access to the specific rock type that would be used for the repository. This main
tunnel is adjacent to the proposed repository block, about 800 feet underground. After
completing the main tunnel, they excavated a second tunnel, 1.6-miles long and 16.5 feet in
diameter. This tunnel, referred to as the Cross-Drift tunnel, runs about 45 feet above and
across the repository block.

•

They then mapped the geologic features such as faults, fractures, stratigraphic units, mineral
compositions, etc., exposed by the underground openings in the tunnels.

•

They collected rock samples to determine geotechnical properties.

•

They conducted a drift-scale thermal test to observe the effects of heat on the hydrologic,
mechanical, and chemical properties of the rock, and chemical properties of the water and
gas liberated as a result of heating. The four yearlong heating cycle of the drift-scale test was
the largest known heater test in history, heating some seven million cubic feet of rock over its
ambient temperature. This test also included samples of engineered materials to determine
corrosion resistance in simulated repository conditions.

In various laboratory-based studies:
Yucca Mountain scientists have supplemented with laboratory work the surface and underground
tests previously described.
•

They have tested mechanical, chemical, and hydrologic properties of rock samples in support
of repository design and development of natural process models.

•

They have tested radionuclides to determine solubility and colloid formation that affect their
transport if released.

•

They have tested over 13,000 engineered material samples to determine their corrosion
resistance in a variety of environments.

•

They have determined the chemical properties of water samples and the effects of heat on the
behavior and properties of water in the host rock.

The findings from these numerous studies were used to develop computer simulations that
describe the natural features, events, and processes that exist at Yucca Mountain or that could be
changed as the result of waste disposal. The descriptions in turn were used to develop the
models discussed in the next section to project the likely radiation doses from the repository.
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7. Results of Suitability Evaluations and Conclusions
As explained above, the Guidelines contemplate that the Secretary will evaluate the suitability of
the Yucca Mountain site for a repository on two separate bases.
The Guidelines first contemplate that I will determine whether the site is suitable for a repository
during the entire pre-closure or operational period, assumed to be from 50 to 300 years after
emplacement of nuclear materials begins. To answer this question, the Guidelines ask me to
determine whether, while it is operating, the repository is likely to result in annual radiation
doses to people in the vicinity and those working there that will fall below the dosage levels set
in the radiation protection standards.35 The Guidelines contemplate that I will use a pre-closure
safety evaluation to guide my response.36
Second, the Guidelines contemplate that I will determine whether the repository is suitable – in
other words, may reasonably be expected to be safe – after it has been sealed. To answer that
question, the Guidelines ask me to determine whether it is likely that the repository will continue
to isolate radionuclides for 10,000 years after it is sealed, so that an individual living 18
kilometers (11 miles) from the repository is not exposed to annual radiation doses above those
set in the radiation protection standards.37 The Guidelines contemplate that I will use a Total
System Performance Assessment to guide my response to this question.38
The Department has completed both the Pre-Closure Safety Evaluation and TSPA called for by
the Guidelines. These project that a repository at Yucca Mountain will result in radioactive
doses well below the applicable radiation protection standards. As I explain below, I have
reviewed these projections and the bases for them, and I believe them to be well founded. I also
believe both the Pre-Closure Safety Evaluation and the Total System Performance Assessment
have properly considered the criteria set out in the Guidelines for each period. Using these
evaluations as set out in the Guidelines,39 I believe it is likely that a repository at Yucca
Mountain will result in radiation doses below the radiation protection standards for both periods.
Accordingly, I believe Yucca Mountain is suitable for the development of a repository.
7.1. Results of Pre-Closure Evaluations
As explained in section 6.1.1, the Pre-Closure Safety Evaluation method I have employed is
commonly used to assess the likely performance of planned or prospective nuclear facilities.
Essentially what it involves is evaluating whether the contemplated facility is designed to
prevent or mitigate the effects of possible accidents. The facility will be considered safe if its
design is likely to result in radioactive releases below those set in the radiation protection
standards.

35

10 CFR part 963.
Ibid.
37
Ibid.
38
Ibid.
39
Ibid.
36
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The Department has conducted such a Pre-Closure Safety Evaluation, which is summarized in
the Yucca Mountain Science and Engineering Report, Revision 1.40 In conducting this
evaluation, the Department considered descriptions of how the site will be laid out, the surface
facilities, and the underground facilities and their operations. It also considered a series of
potential hazards, including, for example, seismic activity, flooding, and severe winds, and their
consequences. Finally, it considered preliminary descriptions of how components of the
facilities’ design would prevent or mitigate the effects of accidents.
The Pre-Closure Safety Evaluation concluded that the preliminary design would prevent or
dramatically mitigate the effects of accidents, and that the repository would therefore not result
in radioactive releases that would lead to exposure levels above those set by the radiation
protection standards. It considered the pre-closure criteria of 10 CFR 963.14 in reaching this
conclusion. In particular, it found that the preliminary design has the ability to contain and limit
releases of radioactive materials; the ability to implement control and emergency systems to limit
exposures to radiation; the ability to maintain a system and components that perform their
intended safety functions; and the ability to preserve the option to retrieve wastes during the preclosure period. The annual doses of radiation to which the Pre-Closure Safety Evaluation
projected individuals in the vicinity of the repository and workers would be exposed are set out
in the following table. These doses fall well below the levels that the radiation protection
standards establish.
I have carefully reviewed the Pre-Closure Safety Evaluation and find its conclusions persuasive.
I am therefore convinced that a repository can be built at Yucca Mountain that will operate safely
without harming those in the repository’s vicinity during the pre-closure period. Finally, I would
note that although many aspects of this project are controversial, there is no controversy of which
I am aware concerning this aspect of the Department’s conclusions. This stands to reason. The
kinds of activities that would take place at the repository during the pre-closure period –
essentially, the management and handling of nuclear materials including packaging and
emplacement in the repository – are similar to the kinds of activities that at present go on every
day, and have gone on for years, at temporary storage sites around the country. These activities
are conducted safely at those sites, and no one has advanced a plausible reason why they could
not be conducted equally if not more safely during pre-closure operations at a new, state-of-theart facility at Yucca Mountain.
That is not an insignificant point, since the pre-closure period will last at least 50 years after the
start of emplacement, which will begin at the earliest eight years from today. Moreover, the
Department’s Pre-Closure Safety Evaluation also assumed a possible alternative pre-closure
period of 300 years from the beginning of emplacement, and its conclusions remained
unchanged. Thus, the Department’s conclusion that the repository can operate safely for the next
300 years – or for about three generations longer than the United States has existed – has not
been seriously questioned.
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Table 1. Summary Pre-Closure Dose Performance Criteria and Evaluation Results41
Standard

Limits
Public Exposuresa

Pre-closure standard: 10 CFR 63.204,
referenced in 10 CFR 963.2;
Pre-Closure Performance Objective for normal
operations and Category 1 event sequences per
10 CFR 63.111(a)(2), referenced in 10 CFR
963.2
Constraint specified for air emissions of
radioactive material to the environment (not a
dose limitation): 10 CFR 20.1101 (d)c
Dose limits for individual member of the public
for normal operations and Category 1 event
sequences: 10 CFR 20.1301c
Pre-Closure Performance Objective for any
Category 2 event sequence: 10 CFR
63.111(b)(2), referenced in 10 CFR 963.2

Results

15 mrem/yrb

0.06 mrem/yrb

10 mrem/yrb,d

0.06 mrem/yrb

100 mrem/yrb,d
2 mrem/hr in any unrestricted area
from external sources

0.06 mrem/yrb
<<2 mrem/hr

5 remb

0.02 remb

50 rem organ or tissue dose
(other than the lens of the eye)
15 rem lens of the eye dose

0.10 rem

50 rem skin dose
Workers’ Exposures
Occupational Dose Limits for Adults from
normal operational emissions and Category 1
event sequences: 10 CFR 20.1201e

0.06 rem
0.04 rem

5 rem/yrb
50 rem/yr organ or tissue dose
(other than the lens of the eye)

0.01 rem/yrb
0.10 rem/yr

15 rem/yr lens of the eye dose

0.15 rem/yr

50 rem/yr skin dose

0.13 rem/yr

b

Routine Occupational Dose Limits for Adults:
5 rem/yr
0.06 to 0.79 rem/yrb
e
10 CFR 20.1201
a
NOTES:
Results for public exposures are calculated at the site boundary.
b
Total effective dose equivalent.
c
10 CFR 63.111(a)(1), which is referenced in 10 CFR 963.2, would require repository
operations area to meet the requirements of 10 CFR part 20.
d
10 CFR 20.1301(a)(1), which is cross-referenced through 10 CFR 963.2; dose limit to
extent applicable.
e
10 CFR 63.111(b)(1), which referenced in 10 CFR 963.2, would require repository
design objectives for Category 1 and normal operations to meet 10 CFR 63.111(a)(1)
requirements (10 CFR part 20).

7.2. Results of Post-Closure Evaluations
The most challenging aspect of evaluating Yucca Mountain is assessing the likely post-closure
performance of a repository 10,000 years into the future. As previously explained, the
Department’s Guidelines contemplate that this will be done using a Total System Performance
Assessment. That assessment involves using data compiled from scientific investigation into the
natural processes that affect the site, the behavior of the waste, and the behavior of the
41
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engineered barriers such as the waste packages; developing models from these data; then
developing a single model of how, as a whole, a repository at Yucca Mountain is likely to
behave during the post-closure period. The model is then used to project radiation doses to
which people in the vicinity of the Mountain are likely to be exposed as a result of the repository.
Finally, the assessment compares the projected doses with the radiation protection standards to
determine whether the repository is likely to comply with them.
The challenge, obviously, is that this involves making a prediction a very long time into the
future concerning the behavior of a very complex system. To place 10,000 years into
perspective, consider that the Roman Empire flourished nearly 2,000 years ago. The pyramids
were built as long as 5,000 years ago, and plants were domesticated some 10,000 years ago.
Accordingly, as the NRC explained, “Proof that the geologic repository will conform with the
objectives for post-closure performance is not to be had in the ordinary sense of the word
because of the uncertainties inherent in the understanding of the evolution of the geologic
setting, biosphere, and engineered barrier system”42 over 10,000 years. The judgment that the
NRC envisions making is therefore not a certainty that the repository will conform to the
standard, certainty being unattainable in this or virtually any other important matter where
choices must be made. Rather, as it goes on to explain, “For such long-term performance, what
is required is reasonable expectation, making allowance for the time period, hazards, and
uncertainties involved, that the outcome will conform with the objectives for post-closure
performance for the geologic repository.”43 The Nuclear Waste Technical Review Board
recently summarized much the same thought (emphasis added): “Eliminating all uncertainty
associated with estimates of repository performance would never be possible at any repository
site.”44
These views, in turn, inform my understanding of the judgment I am expected to make at this
stage of the proceeding in evaluating the likely post-closure performance of a repository at
Yucca Mountain. To conclude that it is suitable for post-closure, I do not need to know that we
have answered all questions about the way each aspect of the repository will behave 10,000 years
from now; that would be an impossible task. Rather, what I need to decide is whether, using the
TSPA results, and fully bearing in mind the inevitable uncertainties connected with such an
enterprise, I can responsibly conclude that we know enough to warrant a predictive judgment on
my part that, during the post-closure period, a repository at Yucca Mountain is likely to meet the
radiation protection standards.
I believe I can. Essentially, the reason for this is the system of multiple and redundant
safeguards that will be created by the combination of the site’s natural barriers and the
engineered ones we will add. Even given many uncertainties, this calculated redundancy makes
it likely that very little, if any, radiation will find its way to the accessible environment.
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43
Ibid.
44
Nuclear Waste Technical Review Board Letter Report from all Board members to Speaker Hastert, Senator Byrd,
and Secretary Abraham, January 24, 2002.
21

000291

Before I describe in broad terms how the TSPA results and the criteria used in the regulations
lead to this conclusion, I would like to give an illustration of how this works. The illustration
draws on the TSPA analyses, but also explains what these analyses mean in the real world.
An Example
The most studied issue relating to Yucca Mountain, and the single most pressing concern many
have felt about the post-closure phase of a repository there, is whether there might be a way for
radionuclides from the emplaced nuclear materials to contaminate the water supply. This is not a
problem unique to Yucca Mountain. Rather, besides disruptive events discussed later, water is
the primary mechanism to transport radionuclides to people and is also the most likely
mechanism for radionuclides to escape from the storage facilities we have now.
In the case of Yucca Mountain, the concern has been that rainwater seeping into the Mountain
might contact disposal casks and carry radionuclides down to the water table in sufficient
amounts to endanger sources of groundwater. In my judgment, when one considers everything
we have learned about the multiple natural and engineered barriers that lie at the core of the
Department’s planning for this Project, this concern turns out to have virtually no realistic
foundation.
Yucca Mountain is in the middle of a desert. Like any desert, it has an arid climate, receiving
less than eight inches of rain in an average year. Most of that runs off the Mountain or
evaporates. Only about five percent, less than four-tenths of an inch per year, ever reaches
repository depth.
In order to reach the tunnels where the waste casks would be housed, this water must travel
through about 800 feet of densely welded and bedded tuffs,45 a trip that will typically require
more than 1,000 years. The amount of water that eventually reaches the repository level at any
point in time is very small, so small that capillary forces tend to retain it in small pores and
fractures in the rock. It is noteworthy that all our observations so far indicate that no water
actually drips into the tunnels at this level and all of the water is retained within the rock.
In spite of this finding, our TSPA ran calculations based on the assumption that water does drip
into the tunnels. At that point, even just to reach radionuclides in the waste, the water would still
have to breach the engineered barriers. These include waste packages composed of an outer
barrier of highly corrosion-resistant alloy and a thick inner barrier of high quality stainless steel.
45

Yucca Mountain consists of alternating layers of welded and nonwelded volcanic material known as welded and
non-welded tuff: welded tuff at the surface, welded tuff at the level of the repository, and an intervening layer of
nonwelded tuffs. These nonwelded units contain few fractures; thus, they delay the downward flow of moisture into
the welded tuff layer below, where the repository would be located. At the repository level, water in small fractures
has a tendency to remain in the fractures rather than flow into larger openings, such as tunnels. Thus, the small
amount of water traveling through small fractures near any emplacement tunnel would tend to flow around the
tunnel, rather than seeping, forming a drip, and falling onto the drip shields below. Non-welded tuffs below the
repository also provide a significant barrier to radionuclide transport. Deposits of minerals in the fractures
demonstrate that for the last several million years the repository host rock has been under unsaturated conditions,
even when higher precipitation, owing to the continent’s overall glacial conditions, prevailed at the Mountain’s
surface.
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The waste package is designed to prevent contact between the waste pellets and water that might
seep into the tunnels unexpectedly, and thus to prevent release of radionuclides.46 In addition,
anchored above each waste package is a titanium drip shield that provides yet more protection
against seepage. But even assuming the water defeats both the titanium shield and the metal
waste package, the waste form itself is a barrier to the release of radionuclides. Specifically, the
spent fuel is in the form of ceramic pellets, resistant to degradation and covered with a corrosionresistant metal cladding.
Nevertheless, DOE scientists ran a set of calculations assuming that water penetrated the
titanium shield and made small holes in three waste packages, due to manufacturing defects
(even though the manufacturing process will be tightly controlled). The scientists further
assumed that the water dissolves some of the ceramic waste. Even so, the analyses showed that
only small quantities of radionuclides would diffuse and escape from the solid waste form. In
order to reach the water table from the repository, the water, now assumed to be carrying
radionuclides, must travel another 800 feet through layers of rock, some of which are nearly
impenetrable. During this trip, many of the radionuclides are adsorbed by the rock because of its
chemical properties.
The result of all this is instructive. Even under these adverse conditions, all assumed in the teeth
of a high probability that not one of them will come to pass, the amount of radionuclides
reaching the water table is so low that annual doses to people who could drink the water are well
below the applicable radiation standards, and less than a millionth of the annual dose people
receive from natural background radiation. Extrapolating from these calculations shows that
even if all of the waste packages were breached in the fashion I have described above, the
resulting contribution to annual dose would still be below the radiation safety standards, and less
than one percent of the natural background.47
Total System Performance More Generally
It is important to understand that there is nothing unique about the kind of planning illustrated in
the water seepage scenario described above. Rather, the scenario is characteristic of the studies
DOE has undertaken and the solutions it has devised: deliberately pessimistic assumptions
incorporated sometimes to the point of extravagance, met with multiple redundancies to assure
safety. For example, one of our scenarios for Nevada postulates the return of ice ages, and
examines Yucca Mountain assuming that it would receive about twice as much rain as it does
today with four times as much infiltration into the Mountain.
As in the example above, the Department evaluated physical and historical information used to
develop models of repository components, and then employed those models to forecast how the
repository would perform in the post-closure period. These results are described at length in the
46
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TPSA analyses and summarized in Chapter 4 of the Yucca Mountain Science and Engineering
Report.48
The Department used the suitability criteria set forth in 10 CFR 963.17 in the TSPA analyses. It
carefully evaluated and modeled the behavior of characteristics of the site, such as its geologic,
hydrologic, geophysical, and geochemical properties. Likewise it evaluated what are called
unsaturated zone flow characteristics, such as precipitation entering the Mountain and water
movement through the pores of the rock – in other words, natural processes which affect the
amount of water entering the unsaturated zone above the repository and potentially coming in
contact with wastes inside. DOE also evaluated and modeled near-field environment
characteristics, such as effects of heat from the waste on waterflow through the site, the
temperature and humidity at the engineered barriers, and chemical reactions and products that
could result from water contacting the engineered barriers.
The Department carefully studied and modeled the characteristics of the engineered barriers as
they aged. DOE emphasized specifically those processes important to determining waste
package lifetimes and the potential for corroding the package. It examined waste form
degradation characteristics, including potential corrosion or break-down of the cladding on the
spent fuel pellets and the ability of individual radionuclides to resist dissolving in water that
might penetrate breached waste packages. It examined ways in which radionuclides could begin
to move outward once the engineered barrier system has been degraded – for example, whether
colloidal particles might form and whether radionuclides could adhere to these particles as they
were assumed to wash through the remaining barriers. Finally, the Department evaluated and
modeled saturated and unsaturated zone flow characteristics, such as how water with dissolved
radionuclides or colloidal particles might move through the unsaturated zone below the
repository, how heat from the waste would affect waterflow through the site, and how water with
dissolved radionuclides would move in the saturated zone 800 feet beneath the repository
(assuming it could reach that depth).
Consistent with 10 CFR 963.17, the Department also evaluated the lifestyle and habits of
individuals who potentially could be exposed to radioactive material at a future time, based, as
would be required by NRC licensing regulations,49 on representative current conditions.
Currently, there are about 3,500 people who live in Amargosa Valley, the closest town to Yucca
Mountain. They consume ground or surface water from the immediate area through direct
extraction or by eating plants that have grown in the soil. The Department therefore assumed
that the “reasonably maximally exposed individual” – that is, the hypothetical person envisioned
to test whether the repository is likely to meet required radiation protection standards – likewise
would drink water and eat agricultural products grown with water from the area, and built that
assumption into its models.
Using the models described above, as well as a host of others it generated taking account of other
relevant features, events and processes that could affect the repository’s performance, the
Department developed a representative simulation of the behavior of the proposed Yucca
Mountain site. It then considered thousands of possibilities about what might happen there. For
48
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example, it considered the possibility that waste packages might be manufactured defectively. It
considered the possibility that the climate would change. It considered earthquakes. Our studies
show that earthquakes probably will occur at Yucca Mountain sometime in the future. Because
the occurrence of earthquakes is difficult to predict, our models conservatively treat earthquakes
by assuming that they will occur over the next 10,000 years.
Essentially, if the Department believed that there was close to a 1 in 10,000 per year probability
of some potentially adverse occurrence in the course of the 10,000 year post-closure period
(which comes to a probability close to one during the entire period) the Department considered
that possibility, unless it concluded the occurrence would not affect the repository’s
performance. It then used the simulation model to calculate what the resulting dose would be
based on each such possibility. Finally, it used the mean peak values of the results of these
calculations to project the resulting dose.
The Department then proceeded to consider the impact of disruptive events, such as volcanism,
with a lower probability of occurrence, on the order of one in 10,000 over the entire 10,000 year
period (meaning roughly a one in a 100 million per year of occurring during that time). This led
it to analyze, for example, the effects that a volcano might have on the repository’s waste
containment capabilities. Scientists started with a careful analysis of the entire geologic setting
of Yucca Mountain. Then, with substantial data on regional volcanoes, they used computer
modeling to understand each volcanic center’s controlling structures. Experts then estimated the
likelihood of magma intruding into one of the repository’s emplacement tunnels. The DOE
estimates the likelihood of such an event’s occurring during the first 10,000 years after
repository closure to be one chance in about 70 million per year, or one chance in 7,000 over the
entire period.
Including volcanoes in its analyses, the TSPA results still indicate that the site meets the EPA
standards.50 What the calculations showed is that the projected, probability-weighted maximum
mean annual dose to an individual from the repository for the next 10,000 years is one-tenth of a
millirem. That is less than one-fifth of the dose an individual gets from a one-hour airplane
flight. And it is less than one one-hundredth of the dose that DOE’s Guidelines, using the EPA
standards, specify as acceptable for assessing suitability.
Finally, in a separate assessment, analysts studied a hypothetical scenario under which people
inadvertently intruded into the repository while drilling for water. The Guidelines’ radiation
protection standards, based on EPA and NRC rules, specify that as part of its Total System
Performance Assessment, DOE should determine when a human-caused penetration of a waste
package could first occur via drilling, assuming the drillers were using current technology and
practices and did not recognize that they had hit anything unusual. If such an intrusion could
occur within 10,000 years, the 15 millirem dose limit would apply.
DOE’s analyses, however, indicate that unrecognized contact through drilling would not happen
within 10,000 years. Under conditions that DOE believes can realistically be expected to exist at
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the repository, the waste packages are extremely corrosion-resistant for tens of thousands of
years. Even under pessimistic assumptions, the earliest time DOE could even devise a scenario
under which a waste package would be unnoticeable to a driller is approximately 30,000 years.
Before then, the waste package structure would be readily apparent to a driller who hit it.
Table 2 presents the summary results of the Total System Performance Assessment analyses and
how they compare to the radiation protection standards.51
In Summary
Using the methods and criteria set out in DOE’s Yucca Mountain Site Suitability Guidelines, I
am convinced that the Yucca Mountain site is scientifically suitable – in a word, safe – for
development of a repository. Specifically, on the basis of the safety evaluation DOE has
conducted pursuant to 10 CFR 963.13, it is my judgment that a repository at the site is likely to
meet applicable radiation protection standards for the pre-closure period. And on the basis of the
Total System Performance Assessment DOE has conducted pursuant to 10 CFR 963.16, it is my
judgment that a repository at the site is likely to meet applicable radiation protection standards
for the post-closure period as well. Additionally, I have evaluated the pre-closure suitability
criteria of 10 CFR 963.14 and the post-closure suitability criteria of 10 CFR 963.17, and am
convinced that the safety evaluations were done under the stringent standards required.
Accordingly, I find the Yucca Mountain site suitable for development of a repository.
8. The National Interest
Having determined that the site is scientifically suitable, I now turn to the remaining factors I
outlined above as bearing on my Recommendation. Are there compelling national interests
favoring going forward with a repository at Yucca Mountain? If so, are there countervailing
considerations of sufficient weight to overcome those interests? In this section I set out my
conclusions on the first question. In section 9 I set out my views on the second.
8.1. Nuclear Science and the National Interest
Our country depends in many ways on the benefits of nuclear science: in the generation of
twenty percent of the Nation’s electricity; in the operation of many of the Navy's most strategic
vessels; in the maintenance of the Nation’s nuclear weapons arsenal; and in numerous research
and development projects, both medical and scientific. All these activities produce radioactive
wastes that have been accumulating since the mid-1940s. They are currently scattered among
131 sites in 39 states, residing in temporary surface storage facilities and awaiting final disposal.
In exchange for the many benefits of nuclear power, we assume the cost of managing its
byproducts in a responsible, safe, and secure fashion. And there is a near-universal consensus
that a deep geologic facility is the only scientifically credible, long-term solution to a problem
that will only grow more difficult the longer it is ignored.
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Table 2. Summary Post-Closure Dose and Activity Concentration Limits and
Evaluation Results
Standard
Individual protection standard:
10 CFR 63.311, referenced in
10 CFR 963.2

15 mrem/yr TEDE

Human intrusion standard:
10 CFR 63.321, referenced in
10 CFR 963.2

15 mrem/yr TEDE

Groundwater protection standard:
10 CFR 63.331, referenced in
10 CFR 963.2

NOTES:

a

b

c

d
e

Limits

5 pCi/L combined radium-226
and radium-228, including
natural background
15 pCi/L gross alpha activity
(including radium-226 but
excluding radon and uranium),
including natural background
4 mrem/yr to the whole body
or any organ from combined
beta-and photon-emitting
radionuclides

Resultse
0.1 mrem/yra (HTOM)
0.1 mrem/yra (LTOM)
NAb
1.04 pCi/Lc (HTOM)
1.04 pCi/Lc (LTOM)
1.1 pCi/Lc,d (HTOM)
1.1 pCi/Lc,d (LTOM)
.000023 mrem/yr (HTOM)
.000013mrem/yr (LTOM)

Probability-weighted peak mean dose equivalent for the nominal and disruptive scenarios, which include igneous
activity; results are based on an average annual water demand of approximately 2,000 acre-ft; the mean dose for groundwaterpathway-dominated scenarios would be reduced by approximately one-third by using 3,000 acre-ft.
Human-intrusion-related releases are not expected during the period of regulatory compliance; the DOE has
determined that the earliest time after disposal that the waste package would degrade sufficiently that a human
intrusion could occur without recognition by the driller is at least 30,000 years, so the dose limits do not apply for
purposes of the site suitability evaluation.
These values represent measured natural background radiation concentrations; calculated activity concentrations
from repository releases are well below minimum detection levels, background radiation concentrations, and
regulatory limits.
Gross alpha background concentrations are 0.4 pCi/L + 0.7 (for maximum of 1.1 pCi/L).

Peak value of the mean probability-weighted results within the regulatory timeframe.
TEDE= total effective dose equivalent; HTOM= higher temperature operating mode; LTOM= lower-temperature operating mode;
NA= not applicable. Source: Williams 2001a, Section 6, Tables 6-1, 6-2, 6-3, and 6-4.

8.2. Energy Security
Roughly 20 percent of our country’s electricity is generated from nuclear power. This means
that, on average, each home, farm, factory, and business in America runs on nuclear fuel for a
little less than five hours a day.
A balanced energy policy – one that makes use of multiple sources of energy, rather than
becoming dependent entirely on generating electricity from a single source, such as natural gas –
is important to economic growth. Our vulnerability to shortages and price spikes rises in direct
proportion to our failure to maintain diverse sources of power. To assure that we will continue to
have reliable and affordable sources of energy, we need to preserve our access to nuclear power.
Yet the Federal government’s failure to meet its obligation to dispose of spent nuclear fuel under
the NWPA – as it has been supposed to do starting in 1998 – is placing our access to this source
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of energy in jeopardy. Nuclear power plants have been storing their spent fuel on site, but many
are running out of space to do so. Unless a better solution is found, a growing number of these
plants will not be able to find additional storage space and will be forced to shut down
prematurely. Nor are we likely to see any new plants built.
Already we are facing a growing imbalance between our projected energy needs and our
projected supplies. The loss of existing electric generating capacity that we will experience if
nuclear plants start going off-line would significantly exacerbate this problem, leading to price
spikes and increased electricity rates as relatively cheap power is taken off the market. A
permanent repository for spent nuclear fuel is essential to our continuing to count on nuclear
energy to help us meet our energy demands.
8.3. National Security
8.3.1. Powering the Navy Nuclear Fleet
A strong Navy is a vital part of national security. Many of the most strategically important
vessels in our fleet, including submarines and aircraft carriers, are nuclear powered. They have
played a major role in every significant military action in which the United States has been
involved for some 40 years, including our current operations in Afghanistan. They are also
essential to our nuclear deterrent. In short, our nuclear-powered Navy is indispensable to our
status as a world power.
For the nuclear Navy to function, nuclear ships must be refueled periodically and the spent fuel
removed. The spent fuel must go someplace. Currently, as part of a consent decree entered into
between the State of Idaho and the Federal Government, this material goes to temporary surface
storage facilities at the Idaho National Environmental and Engineering Laboratory. But this
cannot continue indefinitely, and indeed the agreement specifies that the spent fuel must be
removed. Failure to establish a permanent disposition pathway is not only irresponsible, but
could also create serious future uncertainties potentially affecting the continued capability of our
Naval operations.
8.3.2. Allowing the Nation to Decommission Its Surplus Nuclear Weapons and Support
Nuclear Non-Proliferation Efforts
A decision now on the Yucca Mountain repository is also important in several ways to our
efforts to prevent the proliferation of nuclear weapons. First, the end of the Cold War has
brought the welcome challenge to our country of disposing of surplus weapons-grade plutonium
as part of the process of decommissioning weapons we no longer need. Current plans call for
turning the plutonium into “mixed-oxide” or “MOX” fuel. But creating MOX fuel as well as
burning the fuel in a nuclear reactor will generate spent nuclear fuel, and other byproducts which
themselves will require somewhere to go. A geological repository is critical to completing
disposal of these materials. Such complete disposal is important if we are to expect other nations
to decommission their own weapons, which they are unlikely to do unless persuaded that we are
truly decommissioning our own.
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A repository is important to non-proliferation for other reasons as well. Unauthorized removal
of nuclear materials from a repository will be difficult even in the absence of strong institutional
controls. Therefore, in countries that lack such controls, and even in our own, a safe repository
is essential in preventing these materials from falling into the hands of rogue nations. By
permanently disposing of nuclear weapons materials in a facility of this kind, the United States
would encourage other nations to do the same.
8.4. Protecting the Environment
An underground repository at Yucca Mountain is important to our efforts to protect our
environment and achieve sustainable growth in two ways. First, it will allow us to dispose of the
radioactive waste that has been building up in our country for over fifty years in a safe and
environmentally sound manner. Second, it will facilitate continued use and potential expansion
of nuclear power, one of the few sources of electricity currently available to us that emits no
carbon dioxide or other greenhouse gases.
As to the first point: While the Federal government has long promised that it would assume
responsibility for nuclear waste, it has yet to start implementing an environmentally sound
approach for disposing of this material. It is past time for us to do so. The production of
nuclear weapons at the end of the Second World War and for many years thereafter has resulted
in a legacy of high-level radioactive waste and spent fuel, currently located in Tennessee,
Colorado, South Carolina, New Mexico, New York, Washington, and Idaho. Among these
wastes, approximately 100,000,000 gallons of high-level liquid waste are stored in, and in some
instances have leaked from, temporary holding tanks. In addition to this high-level radioactive
waste, about 2,100 metric tons of solid, unreprocessed fuel from a plutonium-production reactor
are stored at the Hanford Nuclear Reservation, with another 400 metric tons stored at other DOE
sites.
In addition, under the NWPA, the Federal government is also responsible for disposing of spent
commercial fuel, a program that was to have begun in 1998, four years ago. More than 161
million Americans, well more than half the population, reside within 75 miles of a major nuclear
facility – and, thus, within 75 miles of that facility’s aging and temporary capacity for storing
this material. Moreover, because nuclear reactors require abundant water for cooling, on-site
storage tends to be located near rivers, lakes, and seacoasts. Ten closed facilities, such as Big
Rock Point, on the banks of Lake Michigan, also house spent fuel and incur significant annual
costs without providing any ongoing benefit. Over the long-term, without active management
and monitoring, degrading surface storage facilities may pose a risk to any of 20 major U.S.
lakes and waterways, including the Mississippi River. Millions of Americans are served by
municipal water systems with intakes along these waterways. In recent letters, Governors Bob
Taft of Ohio52 and John Engler of Michigan53 raised concerns about the advisability of long-term
storage of spent fuel in temporary systems so close to major bodies of water. The scientific
consensus is that disposal of this material in a deep underground repository is not merely the safe
answer and the right answer for protecting our environment but the only answer that has any
degree of realism.
52
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In addition, nuclear power is one of only a few sources of power available to us now in a
potentially plentiful and economical manner that could drastically reduce air pollution and
greenhouse gas emissions caused by the generation of electricity. It produces no controlled air
pollutants, such as sulfur and particulates, or greenhouse gases. Therefore, it can help keep our
air clean, avoid generation of ground-level ozone, and prevent acid rain. A repository at Yucca
Mountain is indispensable to the maintenance and potential expansion of the use of this
environmentally efficient source of energy.
8.5. Facilitating Continuation of Research, Medical, and Humanitarian Programs
The Department has provided fuel for use in research reactors in domestic and foreign
universities and laboratories. Research reactors provide a wide range of benefits including the
production of radioisotopes for medical use – e.g., in body-scan imaging and the treatment of
cancer. To limit the risk to the public, and to support nuclear non-proliferation objectives, these
laboratories are required to return the DOE-origin spent fuel from domestic research reactors and
from foreign research reactors. These spent fuels are temporarily stored at Savannah River,
South Carolina, and at the Idaho National Engineering and Environmental Laboratory while
awaiting disposal in a permanent repository.
Again, we can either implement a permanent solution – Yucca Mountain – or risk eroding our
capacity to conduct this kind of research. The chances of a person becoming sick from the
nuclear materials to be stored at the Yucca Mountain site are, as shown above, all but nonexistent. Responsible critics must balance that against the chance of a person becoming sick as a
result of the research that may not be undertaken, remaining sick for want of the drug that may
not be found, or dying for lack of the cure that may not be developed – all because the nuclear
fuel-dependent science that could produce these things was never done, our country having run
out of places to dispose of the waste.
8.6. Assisting Anti-Terrorism at Home
As I have noted previously, spent fuel and other high level radioactive waste is presently stored
at temporary storage facilities at 131 locations in 39 states. Ten of these are at shutdown reactor
sites for which security would not otherwise be required. Moreover, many reactors are
approaching their storage capacity and are likely to seek some form of off-site storage, thereby
creating potential new targets.
Storage by reactor-owners was intended to be a temporary arrangement. The design of the
storage facilities reflects that fact. They tend to be less secured than the reactors themselves, and
the structures surrounding the fuel stored in aboveground containers are also less robust.
These storage facilities should be able to withstand current threats. But as the determination and
sophistication of terrorists increases, that may well change. That means we will have to choose
one of two courses. We can continue to endeavor to secure each of these sites, many of which,
as noted above, are close to major metropolitan areas and waterways. Or we can consolidate this
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fuel in one remote, secure, arid underground location and continue to develop state-of-the-art
security arrangements to protect it there.
To me the choice is clear. The proposed geologic repository in the desert at Yucca Mountain
offers unique features that make it far easier to secure against terrorist threats. These include: 1)
disposal 800 feet below ground; 2) remote location; 3) restricted access afforded by Federal land
ownership of the Nevada Test Site; 4) proximity to Nellis Air Force Range; 5) restricted airspace
above the site; 6) far from any major waterways. The design and operation of a geologic
repository, including surface operations, can also incorporate from the beginning appropriate
features to protect against a terrorist threat and can be changed, if necessary, to respond to future
changes in the terrorist threat.
An operational repository will also be an important signal to other nuclear countries, none of
which have opened a repository. Inadequately protected nuclear waste in any country is a
potential danger to us, and we can’t expect them to site a facility if we, with more resources,
won’t. A fresh look at nuclear material security should involve new concepts such as those
inherent in a geologic repository, and should set the standard for the manner in which the
international community manages its own nuclear materials.
To understand Yucca Mountain’s relative advantage in frustrating potential terrorist attacks
compared to the status quo, one need only ask the following: If nuclear materials were already
emplaced there, would anyone even suggest that we should spread them to 131 sites in 39 states,
at locations typically closer to major cities and waterways than Yucca Mountain is, as a means of
discouraging a terrorist attack?
8.7. Summary
In short, there are important reasons to move forward with a repository at Yucca Mountain.
Doing so will advance our energy security by helping us to maintain diverse sources of energy
supply. It will advance our national security by helping to provide operational certainty to our
nuclear Navy and by facilitating the decomissioning of nuclear weapons and the secure
disposition of nuclear materials. It will help us clean up our environment by allowing us to close
the nuclear fuel cycle and giving us greater access to a form of energy that does not emit
greenhouse gases. And it will help us in our efforts to secure ourselves against terrorist threats
by allowing us to remove nuclear materials from scattered above-ground locations to a single,
secure underground facility. Given the site’s scientific and technical suitability, I find that
compelling national interests counsel in favor of taking the next step toward siting a repository at
Yucca Mountain.
9. None of the Arguments Against Yucca Mountain Withstands Analysis
As explained above, after months of study based on research unique in its scope and depth, I
have concluded that the Yucca Mountain site is fully suitable under the most cautious standards
that reasonably might be applied. I have also concluded that it serves the national interest in
numerous important ways. The final question I shall examine is whether the arguments against
its designation not rise to a level that outweighs the case for going forward. I believe they do
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not, as I shall explain. I do so by briefly describing these principle arguments made by
opponents of the Project, and then responding to them.
9.1. Assertion 1: The Citizens of Nevada Were Denied an Adequate Opportunity to
Be Heard
Critics have claimed that the decision-making process under the NWPA was unfair because it
allowed insufficient opportunity for public input, particularly from the citizens of Nevada. That
is not so. There was ample opportunity for public discussion and debate; the Department in fact
went well beyond the Act’s requirements in providing notice and the opportunity to be heard.
My predecessors and I invited and encouraged public, governmental, and tribal participation at
all levels. The Department also made numerous Yucca Mountain documents available to the
public. These included several specifically prepared to inform any who might be interested of
the technical information and analyses that I would have before me as I considered the suitability
of the site. There was no statutory requirement for producing these documents; I considered it
important to make them available, and thus to provide a timely sharing of information that would
form the basis of my consideration and, ultimately, decision.
To assist in discharging part of the Secretarial responsibilities created by the Act, the Department
conducted official public meetings before starting the Environmental Impact Statement.
Subsequently, the Department held a total of 24 public hearings on the draft and the
supplemental draft Environmental Impact Statements. With the release of the Yucca Mountain
Science and Engineering Report in May 2001, the DOE opened a public comment period lasting
approximately six months; the period continued through the release of the Preliminary Site
Suitability Evaluation in July 2001 and closed on October 19, 2001. After publishing DOE's
final rule, "Yucca Mountain Site Suitability Guidelines," on November 14, 2001, I announced an
additional 30-day supplemental comment period with a closing date of December 14, 2001.
During these combined public comment periods, the DOE held 66 additional public hearings
across Nevada and in Inyo County, California, to receive comments on my consideration of a
possible recommendation of the Yucca Mountain site. More than 17,000 comments were
received.54
The lengths to which the Department went to solicit public comment can be seen in the details:
from 1995 through 2001, there were 126 official hearings with a court reporter present. The
Nevada cities where these hearings were held included: Amargosa Valley, Battle Mountain,
Caliente, Carson City, Crescent Valley, Elko, Ely, Fallon, Gardnerville, Goldfield, Hawthorne,
Las Vegas, Lovelock, Pahrump, Reno, Tonopah, Virginia City, Winnemucca, and Yerington.
Elsewhere, meetings were held in Independence, Lone Pine, Sacramento, and San Bernardino in
California; Washington, DC; Boise, ID; Chicago, IL; Denver, CO; Dallas/Ft. Worth, TX; Salt
Lake City, UT; Baltimore, MD; Albany, NY; Atlanta, GA; Kansas City, MO.; Cleveland, OH;
and St. Louis, MO.
There were 600 hours of public meetings for the 2001 hearings alone. All in all, there were a
total of 528 comment days, or about a year and a half. Additionally, the science centers were
54

Comment Summary Document and Supplemental Comment Summary Document, February 2002.
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open for 340 hours (both with and without court reporter) to receive comments. Since 1991,
there have been 2,062 tours of Yucca Mountain, and 49,073 visitors have been to the site.
In light of the extensive opportunities DOE has provided for public input, it is my judgment that
the opportunities for hearing and consideration of comments were abundant and met any
procedural measure of fairness.
9.2. Assertion 2: The Project Has Received Inadequate Study
Critics have said that there has been inadequate study to determine Yucca Mountain’s suitability.
To the contrary, and as I believe section 6 of this Recommendation makes clear at length, the
characterization process at Yucca Mountain is unprecedented for any even remotely comparable
undertaking. Indeed, Yucca Mountain studies have now been under way for nearly five times as
long as it took to build the Hoover Dam and more than six times the entire duration of the
Manhattan Project. Yucca Mountain is, by any measure, the most exhaustively studied project of
its kind the world has ever known.
Beginning in 1978 and continuing to the present day, the Department has spent billions of dollars
on characterization studies. There has been ongoing dialogue between the Department and the
NRC over the goals, content and results of the test programs. As noted, there have been ample
opportunities for public involvement. At this still early stage, and with many more years before
the Yucca Mountain site could become operational, the request for yet more preliminary study,
even before seeking a license from the NRC, is unsupportable. Additional study will be
undertaken at stages to come as an appropriate part of the licensing process.
For these reasons, I have concluded that the current body of accumulated scientific and technical
knowledge provides a more than adequate technical basis to designate the Yucca Mountain site,
thereby beginning the licensing phase of the project. For convenience, a listing of the types of
tests that have been performed is provided in Table 3.
9.3. Assertion 3: The Rules Were Changed in the Middle of the Game
The State of Nevada claims that at some point the Department concluded that Yucca Mountain
was not suitable under earlier regulations, and then changed the rules to fit the site. That is not
true. Even the most elementary knowledge of the history of the program shows this claim is
baseless.
The Guidelines did change, but not in a way that disadvantaged critics from making their case,
and certainly not to suit any pre-existing agenda at the Department. Rather, they were changed
to conform to changes in the statutory and regulatory framework governing the siting process
and in the scientific consensus regarding the best approach for assessing the likely performance
of a repository over long periods of time.
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Table 3: Types of Tests Performed to Collect Data for Site Characterization of
Yucca Mountain 55
Process Models
Unsaturated Zone
(the rocks above the water table containing little water that
limit the amount of water that can contact waste packages)

Types of Tests and Studies
Future climate studies
Infiltration model studies
Unsaturated zone flow model studies
Seepage model studies
Unsaturated zone transport studies

Near-Field Environment
(moisture, temperature, and chemistry conditions
surrounding and affecting the waste packages)

Drift scale test
Single heater test
Large block test
Field tests on coupled processes
Laboratory coupled processes tests

Engineered Barrier System (EBS)
(man-made features comprising the repository that
influence how radionuclides might move)

Cementicious materials tests
EBS design tests
In-drift gas composition tests
In-drift water chemistry, precipitates and salts tests
Microbial communities tests
Radionuclide transport tests
Drift degradation analysis tests
Rock mass mechanical properties tests

Waste Package
(metal container that the wastes would be placed in)

Waste package environment tests
Materials selection studies
General corrosion tests
Localized corrosion tests
Stress corrosion cracking tests
Hydrogen-induced cracking tests
Metallurgical stability/phases tests
Manufacturing defects tests
Filler material tests
Welding tests

Waste Form
(high-level wastes and spent fuel that are the source of
radionuclides)

Radioisotope inventory study
In-package chemistry tests
Commercial spent nuclear fuel cladding degradation tests
Defense spent nuclear fuel degradation tests
High level waste glass degradation tests
Dissolved radioisotope concentration tests
Colloid radioisotope concentration tests

Saturated Zone
(movement of water in rocks below the water table)

Saturated zone characterization studies
Saturated zone flow studies
Saturated zone transport studies

55

Summary information about progress in testing is provided to the NRC twice each year. There are 23 Semiannual
Progress Reports available, covering all testing for the Yucca Mountain site. These documents include references
to numerous technical reports of the Program, which number in the thousands.
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Table 3: Types of Tests Performed to Collect Data for Site Characterization of
Yucca Mountain, continued
Integrated Site Model
(computer models of the geology)

Geologic framework model studies
Rock properties model studies
Mineralogical model studies

Site Description
(description of the repository)

Geologic mapping studies
Fracture data collection studies
Natural resources assessment studies
Erosion studies
Natural and man-made analog studies

Disruptive Events
(unlikely disruptions to the repository)

Probability of igneous activity studies
Characteristics of igneous activity studies
Seismic hazards studies

The DOE’s original siting Guidelines were promulgated in 1984. At the time, the Nuclear Waste
Policy Act called on the Department to evaluate and characterize multiple sites and to
recommend one or more among them. Also at the time, consistent with the scientific and
regulatory consensus of the late 1970's, the Nuclear Regulatory Commission had in place
regulations for licensing repositories that sought to protect against radioactive releases by
focusing on the performance of individual subparts, or subsystems, that were part of the
repository. Finally, the EPA had proposed rules for repositories that also focused on limiting the
amount and type of radionuclides released from a repository. Consistent with this framework,
DOE’s Guidelines focused on making comparative judgments among sites and emphasized
mechanisms for evaluating the performance of potential repository subsystems against the NRC
subsystem performance requirements and the EPA release limits.
Starting in 1987, however, both the regulatory framework and scientific consensus began to
change. To begin with, Congress changed the law governing evaluation and selection of a
repository site. In 1987, it amended the Nuclear Waste Policy Act to eliminate any authority or
responsibility on the part of the Department for comparing sites, directed the Department to
cease all evaluation of any potential repository sites other than Yucca Mountain, and directed it
to focus its efforts exclusively on determining whether or not to recommend the Yucca Mountain
site. This change was important, as it eliminated a central purpose of the Guidelines – to
compare and contrast multiple fully characterized sites for ultimate selection of one among
several for recommendation.
Next, Congress reinforced its directive to focus on Yucca Mountain in section 801 of the Energy
Policy Act of 1992. This provision also gave three new directives to EPA. First, it directed
EPA, within 90 days of enactment, to contract with the National Academy of Sciences for a
study regarding, among other topics, whether a specific kind of radiation protection standard for
repositories would be protective of public health and safety. The question posed was whether
standards prescribing a maximum annual effective dose individuals could receive from the
repository – as opposed to the then-current standards EPA had in place focusing on releases –
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would be reasonable standards for protecting health and safety at the Yucca Mountain site.
Second, Congress directed EPA, consistent with the findings and recommendations of the
Academy, to promulgate such standards no later than one year after completion of the
Academy’s study. Finally, it directed that such standards, when promulgated, would be the
exclusive public health and safety standards applicable to the Yucca Mountain site. Section 801
also contained a directive to the NRC that, within a year after EPA’s promulgation of the new
standards, NRC modify its licensing criteria for repositories under the NWPA as necessary to be
consistent with the EPA standards.
Pursuant to the section 801 directive, in 1995 the National Academy of Sciences published a
report entitled “Technical Bases for Yucca Mountain Standards.”56 This report concluded that
dose standards would be protective of public health and safety.57 It also concluded that if EPA
adopted this kind of standard, it would be appropriate for the NRC to revise its licensing rules,
which currently focused on subsystem performance, to focus instead on the performance of the
total repository system, including both its engineered and natural barriers. It noted that this
would be a preferable approach because it was the performance of the entire repository, not the
different subsystems, that was crucial, and that imposition of separate subsystem performance
requirements might result in suboptimal performance of the repository as a whole.58 Finally,
National Academy of Sciences noted that its recommendations, if adopted, “impl[ied] the
development of regulatory and analytical approaches for Yucca Mountain that are different from
those employed in the past” whose promulgation would likely require more than the one-year
timeframe specified in the Energy Policy Act of 1992.
Along with these changes in regulatory thinking, the scientific and technical understanding of
repository performance at Yucca Mountain was advancing. The DOE’s use of Total System
Performance Assessment to evaluate repository performance became more sophisticated, and
helped focus DOE’s research work on those areas important to maximizing the safety of the
repository and minimizing public exposure to radionuclide releases from the repository.
In 1999, the culmination of years of scientific and technical advancements and careful regulatory
review resulted in EPA and NRC proposals for new regulations specific to a repository at Yucca
Mountain based on state-of-the-art science and regulatory standards.59 Since section 113(c) of
the NWPA directed DOE to focus its site characterization activities on those necessary to
evaluate the suitability of the site for a license application to the NRC, the proposed changes to
the EPA and NRC rules in turn required DOE to propose modifications to its criteria and
methodology for determining the suitability of the Yucca Mountain site. Accordingly, DOE
proposed new state-of-the-art Yucca-Mountain-specific site suitability Guidelines consistent with
NRC licensing regulations.60 After EPA and NRC finalized their revisions,61 DOE promptly
56

Technical Bases for Yucca Mountain Standards, National Academy of Sciences, National Research Council,
1995.
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Ibid.
58
Ibid.
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Disposal of High-Level Radioactive Wastes in a Proposed Geological Repository at Yucca Mountain, Nevada,
Proposed Rule, 64 Fed. Reg. 8640, February 22, 1999; Environmental Radiation Protection Standards for Yucca
Mountain, Nevada, Proposed Rule, 64 Fed. Reg. 46975, August 27, 1999.
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General Guidelines for the Recommendation of Sites for Nuclear Waste Repositories, Yucca Mountain Site
Suitability Guidelines, 64 Fed. Reg. 67054, November 30, 1999.
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finalized its own.62 For the reasons explained in the National Academy of Sciences study, the
revised Guidelines’ focus on the performance of the total repository system also makes them a
better tool for protection of public safety than the old Guidelines, since the old subsystem
approach might have resulted in a repository whose subsystems performed better in one or
another respect but whose total performance in protecting human health was inferior.
In short, far from seeking to manipulate its siting Guidelines to fit the site, DOE had no choice
but to amend its Guidelines to conform with the new regulatory framework established at
Congress’s direction by the National Academy of Sciences, the EPA, and the NRC. Moreover,
this framework represents the culmination of a carefully considered set of regulatory decisions
initiated at the direction of the Congress of the United States and completed nine years later, in
which top scientists in the country have participated, and in which expert regulatory authorities,
the NRC and the EPA, have played the leading role. These authorities likewise agree that the
new regulatory framework, of which the Department’s revised Guidelines are a necessary part,
forms a coherent whole well designed to protect the health and safety of the public.
9.4. Assertion 4: The Process Tramples States’ Rights
Some have argued that a Federal selection of siting disrespects states’ rights. That is incorrect.
Indeed, Nevada’s interests have been accorded a place in Federal law to an extent seldom, if
ever, seen before.
As provided by the NWPA, the State of Nevada has the right to veto any Presidential site
recommendation. It may do so by submitting a notice of disapproval to Congress within 60 days
of the President's action.
If Nevada submits a notice of disapproval, Congress has 90 calendar days of continuous session
to override the notice by passing a resolution of siting designation. If it does not do so, the
State’s disapproval becomes effective.
The respect due Nevada has not stopped with grudging obedience to the statutory commands.
Instead, as noted previously, the Department has held hearings over a range of dates and places
well in excess of what reasonably could have been viewed as a statutory mandate. And I have
taken full account of Governor Guinn’s comment and those of Nevada’s other elected officials
who oppose this Project. Although they reflect a view I do not share, I will continue to accord
them the highest degree of respect.
Finally, the Federal Government has appropriated more funds to Nevada to conduct its own
Yucca Mountain studies than any other State has ever been given for any remotely similar
purpose. Since the start of the Program in 1983, the State of Nevada has received over $78
million in oversight funding. Since 1989, when the affected units of local government requested
61
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oversight funding, they have received over $67 million. In total, the State of Nevada and the
affected units of local government have received over $145 million over that timeframe; with
Nye County, home to Yucca Mountain, receiving over $22 million and Clark County, home to
Las Vegas, receiving about $25 million. In addition, over the last 10 years, the State of Nevada
and the affected units of local government have been given over $73 million to compensate for
taxes they would have collected on the site characterization and the development and operation
of a repository if they were legally authorized to tax activities of the Federal Government. Nye
County has also conducted its own oversight drilling program since 1996, for which over that
time Nye has received almost $21 million. Thus, the grand total that has been awarded to the
state and its local governments simply on account of Yucca Mountain research has been nearly
$240 million.
Given the extensive evidence that the state has been, and will be, accorded a degree of
involvement and authority seldom if ever accorded under similar circumstances, it is my
judgment that the assertion of an infringement on state’s rights is incorrect.
9.5. Assertion 5: Transportation of Nuclear Materials is Disruptive and Dangerous
Critics have argued that transporting wastes to Yucca Mountain is simply too dangerous, given
the amount involved and the distances that will need to be traversed, sometimes near population
centers.
These concerns are not substantiated for three principal reasons. First, they take no account of
the dangers of not transporting the wastes and leaving them to degrade and/or accumulate in their
present, temporary facilities. Second, they pay no heed to the fact that, if the Yucca Mountain
repository is not built, some wastes that would have been bound for that location will have to be
transported elsewhere, meaning that our real choice is not between transporting or not
transporting, but between transporting with as much planning and safety as possible, or
transporting with such organization as the moment might invite. And third, they ignore the
remarkable record of safe transportation of nuclear materials that our country has achieved over
more than three decades.
The first point is not difficult to understand. The potential hazards of transporting wastes are
made to appear menacing only by ignoring the potential hazards of leaving the material where it
is – at 131 aging surface facilities in 39 states. Every ton of waste not transported for five or ten
minutes near a town on the route to Yucca Mountain is a ton of waste left sitting in or near
someone else’s town – and not for five or ten minutes but indefinitely. Most of the wastes left
where they are in or near dozens of towns (and cities) continue to accumulate day-by-day in
temporary facilities not intended for long-term storage or disposal.
The second point is also fairly simple. Many of these older sites have reached or will soon reach
pool storage limits. Over 40 are projected to need some form of dry storage by 2010. Additional
facilities will therefore be required. There are real limits, however, to how many of these can
realistically be expected to be built on site. Many utilities do not have the space available to
build them, and are likely to face major regulatory hurdles in attempting to acquire it.
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Therefore one way or another, unless all these reactors shut down, off-site storage facilities will
need to be built, substantial amounts of waste will have to be transported there, and this will
happen not in the distant future but quite soon. For example, today nuclear utilities and a Native
American tribe in Utah are working toward construction of an “interim” storage facility on tribal
land. Whether or not this effort ultimately succeeds, it is likely that some similar effort will.
Thus, if we are merely to keep our present supply of nuclear energy, at some fast-approaching
point there will be transportation of nuclear wastes. The only question is whether we will have
(a) numerous supplemental storage sites springing up, with transportation to them arranged ad
hoc, or (b) one permanent repository, with transportation to it arranged systematically and with
years of advance planning. The second alternative is plainly preferable, making the Yucca
Mountain plan superior on this ground alone.
Finally, transportation of nuclear waste is not remotely the risky venture Yucca’s critics seek to
make it out to be. Over the last 30 years, there have been over 2,700 shipments of spent nuclear
fuel. Occasional traffic accidents have occurred, but there has not been one identifiable injury
related to radiation exposure because of them. In addition, since 1975, or since the last stages of
the war in Vietnam, national security shipments have traveled over 100 million miles – more
than the distance from here to the sun – with no accidents causing a fatality or harmful release of
radioactive material.63
Our safety record is comparable to that in Europe, where nuclear fuel has been transported
extensively since 1966.64 Over the last 25 years, more than 70,000 MTU (an amount roughly
equal to what is expected to be shipped over the entire active life of the Yucca Mountain Project)
has been shipped in approximately 20,000 casks. France and Britain average 650 shipments per
year, even though the population density in each of those countries grossly exceeds that of the
United States.
Even so, we need not, and should not, be content to rest upon the record of the past no matter
how good. For transportation to Yucca Mountain, the Department of Transportation has
established a process that DOE and the states must use for evaluating potential routes.
Consistent with Federal regulations, the NRC would approve all routes and security plans and
would certify transportation casks prior to shipment.
In short, for all these reasons, I have concluded that the stated concerns about transportation are
ill-founded and should not stand in the way of taking the next step toward designation of the
Yucca Mountain site.
9.6. Assertion 6: Transportation of Wastes to the Site Will Have a Dramatically Negative
Economic Impact on Las Vegas
There have been repeated assertions that shipments of radioactive waste through the Las Vegas
valley could have effects on the local, entertainment-based, economy. Such effects could
include, for example, discouraging tourism and lowering property values. These assertions are
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largely unsupportable by any evidence and are addressed in the Final Environmental Impact
Statement.
Much of what has been said in the preceding section applies here as well. The record speaks for
itself. In addition to the history of safe shipment on interstate highways through relatively open
spaces, five metric tons of spent nuclear fuel from 27 countries have, over the last 16 years, been
transported without incident through Concord, California, and Charleston, South Carolina (the
latter, like Las Vegas, a tourist destination). There is no reason to believe that a similar safe
record will not be achieved in Nevada.
The truth of it is that many tourists coming to Las Vegas will be farther from nuclear sites when
they get there than when they left home. All major nuclear power generation facilities in the
United States are located near large metropolitan centers in order to minimize the amount of
power lost during transmission. It is thus not surprising that more than 161 million Americans
are closer to a commercial nuclear facility than anyone in Las Vegas is to Yucca Mountain, as
shown in Table 4. Indeed there are few large metropolitan centers that do not have a major
nuclear facility located within 75 miles.65
Table 4. U.S. Population in Contiguous United States Living Within Various Distances of
Commercial Nuclear Facilities
State

Zone (miles from facilities)
0 - 25

AL
AR
AZ
CA
CO
CT
DC
DE
FL
GA
IA
ID
IL
IN
KS
KY
LA
MA
MD

327,488
91,993
25,803
2,488,467
*
962,725

25 - 50

50 - 75

0 - 50

0 - 75

457,523
1,135,427
186,028
512,517
*
2,068,321
34,431
19,797

617,283
159,544
1,550,878
8,666,094
*
2,394,573
153,634
184,324
2,865,538
886,879
566,867
*
7,970,381
945,514
161,268

452,817
859,399
1,608,816
11,962,159
*
55,292
418,425
123,438
3,550,098
1,145,585
474,723
*
835,971
468,802
686,554

944,771
251,537
1,576,682
11,154,561
*
3,357,298
153,634
641,847
4,000,965
1,072,907
1,079,384
*
10,038,701
979,945
181,065

1,397,588
1,110,936
3,185,497
23,116,719
*
3,412,590
572,059
765,285
7,551,063
2,218,491
1,554,107
*
10,874,673
1,448,747
867,619

786,052
740,668
438,958

1,592,771
4,346,548
2,528,095

772,888
1,275,039
2,007,566

2,378,823
5,087,217
2,967,053

3,151,710
6,362,255
4,974,619

65

It is noteworthy that Atlantic City has three reactor sites closer than 75 miles at the same time its tourism-based
economy has been expanding. Yucca Mountain, by contrast, would be one of the few nuclear facilities in the
country in a remote area with no metropolitan center within 75 miles.
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Table 4. U.S. Population in Contiguous United States Living Within Various Distances of
Commercial Nuclear Facilities, continued
ME
MI
MN
MO
MS
MT
NC
ND
NE
NH
NJ
NM
NV
NY
OH
OK
OR
PA
RI
SC
SD
TN
TX
UT
VA
VT
WA
WI
WV
WY
Grand Total

151,828
898,433
450,935
72,929
36,411

521,691
3,815,786
2,999,162
393,186
169,211

280,266
2,491,128
330,754
952,824
561,585

673,520
4,714,219
3,450,097
466,115
205,622

953,785
7,205,346
3,780,850
1,418,939
767,207

1,864,567

2,265,107

2,577,799

4,129,674

6,747,239

564,594
278,528
795,512
*

181,950
649,119
5,628,139
*

379,944
188,301
2,023,890
*

746,544
927,646
6,423,650
*

1,126,488
1,115,947
8,447,540
*

1,866,267
656,156

9,017,732
2,790,959

10,883,999
3,447,115

45,053
3,206,819
19,252
705,470

1,381,995
6,437,719
284,282
1,760,435

532,368
136,390
*
597,715
54,257
331,397
542,083
43,813

456,157
1,337,035
*
2,377,308
43,739
500,577
2,065,518
65,183

5,435,801
2,074,628
5,479
432,829
1,564,624
744,786
747,457
569
927,261
3,766,243
*
2,221,770
77,319
585,734
1,646,584
37,095

988,525
1,473,425
*
2,975,024
97,996
831,974
2,607,601
108,996

16,319,800
5,521,743
5,479
1,859,876
11,209,162
1,048,320
3,213,363
569
1,915,786
5,239,668
*
5,196,794
175,315
1,417,708
4,254,185
146,090

24,126,975

80,732,181

56,752,239

104,859,156

161,651,160

13,084

19,069

14,762

33,831

1,427,047
9,644,538
303,534
2,465,906

Proposed Repository at Yucca Mountain
Population around
Yucca Mountain

1,678

*State with no commercial facilities but with other nuclear facilities depending on a repository for waste disposition.

As shown in Table 5, 22 of the 30 most populous metropolitan areas in the United States have 36
operating nuclear reactors closer to them than a waste repository at Yucca Mountain would be to
Las Vegas, some 90 miles distant.
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Table 5. Top 30 Metropolitan Areas in Contiguous U.S. by Population - Distance to Nearest
Commercial Power Reactor (does not include other nuclear facilities that are
dependent on a high-level repository for waste disposition)

Rank

1
2
3
4
5
6
7
8
9

Area Name

New York—Northern New
Jersey—Long Island, NY—NJ—
CT—PA CMSA (Note 2)
Los Angeles—Riverside—
Orange County, CA CMSA
Chicago—Gary—Kenosha, IL—
IN—WI CMSA
Washington—Baltimore, DC—
MD—VA—WV CMSA
San Francisco—Oakland—San
Jose, CA CMSA
Philadelphia—Wilmington—
Atlantic City, PA—NJ—DE—
MD CMSA
Boston—Worcester—Lawrence,
MA—NH—ME—CT CMSA
Detroit—Ann Arbor—Flint, MI
CMSA
Dallas—Fort Worth, TX CMSA

Houston—Galveston—Brazoria,
TX CMSA
11 Atlanta, GA MSA (Note 3)
Miami—Fort Lauderdale, FL
12
CMSA
Seattle—Tacoma—Bremerton,
13
WA CMSA
10

14 Phoenix—Mesa, AZ MSA

15

Population
2000 Census
(Note 1)

21,199,865
16,373,645
9,157,540
7,608,070
7,039,362

Major
Population
Centers

State

Nearest Commercial
Nuclear Reactor

Distance
(Miles)
(Note 4)

New York

NY

INDIAN POINT

45.0

Jersey City
Los Angeles
Riverside
Chicago
Rockford
Baltimore
Washington D.C.
San Francisco
Oakland
San Jose

NJ
CA
CA
IL
IL
MD
DC
CA
CA
CA

INDIAN POINT
SAN ONOFRE
SAN ONOFRE
ZION
BYRON
PEACH BOTTOM
CALVERT CLIFFS
RANCHO SECO
RANCHO SECO
RANCHO SECO

44.4
61.5
41.2
44.9
17.7
43.0
51.2
81.3
73.3
81.8

Philadelphia
Boston
Worcester

PA
MA
MA

LIMERICK
PILGRIM
VERMONT YANKEE

34.1
45.2
60.3

Detroit
Dallas
Fort Worth

MI
TX
TX

FERMI
COMANCHE PEAK
COMANCHE PEAK

30.4
69.3
41.7

Houston

TX

SOUTH TEXAS
PROJECT

82.7

6,188,463
5,819,100
5,456,428
5,221,801
4,669,571

4,112,198 Atlanta
3,876,380
3,554,760

3,251,876

Fort Lauderdale
Miami
Seattle
Tacoma
Glendale
Scottsdale
Phoenix
Tempe
Mesa
Chandler
Minneapolis

Minneapolis—St. Paul, MN—WI
2,968,806
MSA
Saint Paul
Cleveland
Akron

16 Cleveland—Akron, OH CMSA

2,945,831

17 San Diego, CA MSA
18 St. Louis, MO—IL MSA
Denver—Boulder—Greeley, CO
19
CMSA
Tampa—St. Petersburg—
20
Clearwater, FL MSA
21 Pittsburgh, PA MSA

2,813,833 San Diego
2,603,607 Saint Louis
2,581,506
2,395,997

Denver
Tampa

2,358,695 Pittsburgh

GA
FL
FL
WA
WA
AZ
AZ
AZ
AZ
AZ
AZ
MN

SEQUOYAH
TURKEY POINT
TURKEY POINT
TROJAN
TROJAN
PALO VERDE
PALO VERDE
PALO VERDE
PALO VERDE
PALO VERDE
PALO VERDE
MONTICELLO
PRAIRIE ISLAND
MN STATION
OH PERRY
OH PERRY

121.7
57.9
29.6
111.4
86.4
40.4
56.3
45.8
55.2
60.2
59.4
39.1

CA

50.7

SAN ONOFRE

34.2
39.3
59.3

MO CALLAWAY

91.7

CO FORT CALHOUN

495.6

FL

CRYSTAL RIVER

81.9

PA

BEAVER VALLEY

29.6
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Table 5. Top 30 Metropolitan Areas in Contiguous U.S. by Population - Distance to Nearest
Commercial Power Reactor, continued
Portland—Salem, OR—WA
CMSA
Cincinnati—Hamilton, OH—
23
KY—IN CMSA
24 Sacramento—Yolo, CA CMSA
22

2,265,223 Portland
1,979,202 Cincinnati
1,796,857 Sacramento

25 Kansas City, MO—KS MSA

1,776,062 Kansas City

26 Milwaukee—Racine, WI CMSA
27 Orlando, FL MSA
28 Indianapolis, IN MSA

1,689,572 Milwaukee
1,644,561 Orlando
1,607,486 Indianapolis

29 San Antonio, TX MSA

1,592,383 San Antonio

Norfolk—Virginia Beach—
30
Newport News, VA—NC MSA

Kansas City

37.2

OH DAVIS BESSE

206.8

CA

26.1

RANCHO SECO

MO WOLF CREEK

88.2

KS

WOLF CREEK

87.0
44.2

WI

ZION

FL

CRYSTAL RIVER

98.7

IN

156.5

TX

CLINTON
SOUTH TEXAS
PROJECT

Newport News

VA

SURRY

23.2

1,569,541 Virginia Beach

VA

SURRY

53.4

VA

SURRY

37.3

Norfolk
Notes
1
2
3
4

OR TROJAN

161.3

Populations from 2000 Census data for Continental USA
CMSA means "Consolidated Metropolitan Statistical Area"
MSA means "Metropolitan Statistical Area"
Distances shown are relative to a central feature such as a city hall, county seat, or capitol building.

Many cities with strong tourism industries are located closer to existing storage facilities than
Las Vegas would be to a repository at Yucca Mountain. Therefore, those who assert that a
repository 90 miles from Las Vegas would have dramatically negative effects on local tourism
have the burden of producing strong evidence to back up their claims. They have not done so.
Thus, I know of no reason to believe that there is any compelling argument that the Las Vegas
economy would be harmed by a repository at Yucca Mountain.
9.7. Assertion 7: It is Premature for DOE to Make a Site Recommendation for Various
Reasons
9.7.1. The General Accounting Office has concluded that it is premature for DOE to make a
site recommendation now
The GAO did make this statement in its draft report, Technical, Schedule, and Cost
Uncertainties of the Yucca Mountain Repository Project, which was prematurely released.66
After receiving the Department’s response, however, in the final version of this report, released
in December 2001, GAO expressly acknowledged that “the Secretary has the discretion to make
such a recommendation at this time.” 67

66

Nuclear Waste: Technical, Schedule, and Cost Uncertainties of the Yucca Mountain Repository Project,
Unpublished Draft.
67
Nuclear Waste: Technical, Schedule, and Cost Uncertainties of the Yucca Mountain Repository Project, GAO02-191, December 21, 2001.
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9.7.2. DOE is not ready to make a site recommendation now because DOE and NRC have
agreed on 293 technical items that need to be completed before DOE files a license
application
The Nuclear Regulatory Commission provided a sufficiency letter to DOE on November 13,
2001, that concluded that existing and planned work, upon completion, would be sufficient to
apply for a construction authorization. The agreed upon course of action by DOE and the NRC
is intended to assist in the license application phase of the project, not site recommendation. In
consultation with the Nuclear Regulatory Commission staff concerning licensing, DOE agreed it
would obtain certain additional information relating to nine “key technical issues” to support
license application. The DOE agreed to undertake 293 activities that would assist in resolution
of these issues.
The NRC has never stated that this was work that DOE needed to complete before site
recommendation. In fact, it went out of its way not to do so. The Commission is well aware that
section 114(a)(1)(E) of the NWPA requires a Secretarial recommendation of Yucca Mountain to
be accompanied by a letter from the Commission providing its preliminary comments on the
sufficiency of the information the Department has assembled for a construction license
application. Had it been of the view that site recommendation should not proceed, its
preliminary views would have stated that this information is not sufficient and that the
Commission has no confidence that it ever will be.
Instead, in its section 114(a)(1)(E) letter, the Commission said the opposite: “[T]he NRC
believes that sufficient at-depth characterization analysis and waste form proposal information,
although not available now, will be available at the time of a potential license application such
that development of an acceptable license application is achievable” (emphasis added). It also
listed the outstanding issues as “closed pending,” meaning that the NRC staff has confidence that
DOE’s proposed approach, together with the agreement to provide additional information,
acceptably addresses the issue so that no information beyond that provided or agreed to would
likely be required for a license application.
The DOE has completed over one-third of the actions necessary to fulfill the 293 agreements and
has submitted the results to the NRC for review. The NRC has documented 23 of these as
“complete.” The remaining work consists largely of documentation (improve technical positions
and provide additional plans and procedures) and confirmation (enhance understanding with
additional testing or analysis or additional corroboration of data or models).
As I explained earlier, the NWPA makes clear that site recommendation is an intermediate step.
The filing of a construction license application is the step that comes after site recommendation
is complete. It is entirely unsurprising that the Department would have to do additional work
before taking that next step. But the fact that the next step will require additional work is no
reason not to take this one.
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9.7.3. It is premature for DOE to make a recommendation now because DOE cannot
complete this additional work until 2006. The NWPA requires DOE to file a license
application within 90 days of the approval of site designation
When Congress enacted the NWPA in 1982, it included in the Act a series of deadlines that
represented its best judgment regarding how long various steps should take. These deadlines
included the 90-day provision referenced above. They also included a requirement that DOE
begin disposing of waste in 1998, in the expectation that a repository would by then have been
built and licensed.
Obviously, the timeframes set in the Act have proven to be optimistic. That is no reason,
however, for the Department not to honor what was plainly their central function: to move along
as promptly and as responsibly as possible in the development of a repository. Accordingly, to
read the 90-day provision at issue as a basis for proceeding more slowly stands the provision on
its head.
Our current plans call for filing a license application at the end of 2004, not 2006. Assuming
Congressional action on this question this year, that would mean that DOE could be two years
late in filing the application. But any delay in site recommendation will only result in further
delay in the filing of this application. For the reasons explained in section 7, I believe I have the
information necessary to allow me to determine that the site is scientifically and technically
suitable, and I have so determined. That being so, I am confident that I best honor the various
deadlines set out in the Act, including the central 1998 deadline (already passed) specifying
when the Department was to begin waste disposal, by proceeding with site recommendation as
promptly as I can after reaching this conclusion.
10. Conclusion
As I explained at the outset of this document, the Nuclear Waste Policy Act vests
responsibilities for deciding how this country will proceed with regard to nuclear waste in a
number of different Federal and state actors. As Secretary of Energy, I am charged with making
a specific determination: whether to recommend to the President that Yucca Mountain be
developed as the site for a repository for spent fuel and high-level radioactive wastes. I have
endeavored to discharge that responsibility conscientiously and to the best of my ability.
The first question I believe the law asks me to answer is whether the Yucca Mountain site is
scientifically and technically suitable for development as a repository. The amount and quality
of research the Department of Energy has invested into answering this question — done by topflight people, much of it on the watch of my predecessors from both parties — is nothing short of
staggering. After careful evaluation, I am convinced that the product of over 20 years, millions
of hours, and four billion dollars of this research provides a sound scientific basis for concluding
that the site can perform safely during both the pre- and post-closure periods, and that it is indeed
scientifically and technically suitable for development as a repository.
Having resolved this fundamental question, I then turned to a second set of considerations: are
there compelling national interests that warrant proceeding with this project? I am convinced
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that there are, and that a repository for nuclear waste at Yucca Mountain will advance, in
important ways, our energy security, our national security, our environmental goals, and our
security against terrorist attacks.
Finally, I examined the arguments that opponents of the project have advanced for why we
should not proceed. I do not believe any of them is of sufficient weight to warrant following a
different course.
Accordingly, I have determined to recommend to the President that he find Yucca Mountain
qualified for application for a construction authorization before the Nuclear Regulatory
Commission, and that he recommend it for development of a repository.
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regulations to implement EPA’s standards and would regulate geologic disposal of the waste. In 1987,
amendments to the Act directed DOE to focus its work solely on Yucca Mountain, about 100 miles
northwest of Las Vegas in Nevada’s Nye County. DOE determined in 2002 that Yucca Mountain would
be a suitable location for a repository. Congress and the President endorsed that decision, and DOE was
directed to submit its license application.
High-level nuclear waste consists primarily of spent fuel from the nation’s commercial nuclear
power plants. It also includes spent fuel from U.S. Navy reactors and some waste generated during the
development of nuclear weapons. The proposed repository would hold 70,000 metric tons of waste. This
amount would include 63,000 metric tons of commercial spent nuclear fuel. More than 74,000 metric
tons of commercial spent fuel are in temporary storage at nuclear power plants and decommissioned
facilities across the country as of the end of 2014.

Licensing Review Process
Docketing Review and Environmental Determination
When DOE submitted its application in 2008, the NRC staff took an initial look to see if it was
complete enough to docket and begin a thorough technical review. At the same time, the NRC staff
began reviewing DOE’s environmental analysis. On September 8, 2008, the agency docketed the
application and adopted DOE’s environmental impact statements, noting more analysis was needed on
some specific groundwater impacts.
Licensing Review
Once the application was docketed, the NRC’s
technical staff began a detailed and comprehensive review.
This review involved NRC staff and contractor employees
with expertise in many technical and scientific disciplines.
They were experts in geochemistry, hydrology,
climatology, structural geology, volcanology, seismology
and health physics, as well as chemical, civil, mechanical,
nuclear, mining, materials and geological engineering. The
Center for Nuclear Waste Regulatory Analyses in San
Antonio, Texas, the NRC’s federally-funded research and
development center, provided technical assistance.
Entrance Tunnel at Yucca Mountain

As part of its review, the NRC staff asked for more information from DOE regarding the
application. These requests and DOE’s responses are publicly available, unless they contain sensitive
security, privacy, or proprietary information.
The NRC staff published the final volumes of its Safety Evaluation Report in January 2015. In
the Safety Evaluation Report, the NRC staff found that DOE’s license application met the regulatory
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requirements for the proposed repository, with two exceptions: DOE had not obtained certain land
withdrawal and water rights necessary for construction and operation of the repository. The NRC staff
therefore recommended that the Commission not authorize construction of the repository until, among
other things, these regulations were met, and a supplement to DOE’s environmental impact statement
was completed. After DOE declined to complete the supplement and deferred to the NRC, the
Commission directed the NRC staff to develop the supplement. A draft was issued in August 2015 for
public comment, and a final version is expected to be completed in early 2016.

The Adjudicatory Process
NRC adjudicatory hearings are conducted
by the Atomic Safety and Licensing Board Panel,
which is composed of administrative judges who
are lawyers, engineers and scientists.
After docketing the application in 2008, the
NRC published a notice of hearing and
opportunity to participate in the hearing. The Panel
appointed multiple Boards of three judges each to
ASLBP Hearing Room in Rockville, Maryland
hear a variety of legal and technical contentions
regarding the Yucca Mountain construction authorization application. The Boards admitted
approximately 300 contentions before the proceeding was suspended on September 30, 2011. If the
adjudication were to resume, one or more Boards would hear evidence and issue decisions on admitted
issues contesting DOE’s application or the NRC staff’s decision to adopt the DOE environmental impact
statement. Parties may ask the Commission to review these Board decisions. The Commission’s final
decision may be appealed to a U.S. Court of Appeals.
A Board could also hold “limited appearance” sessions to allow members of the public to make
brief oral statements about the proposed repository, and may invite the public to submit written
statements.
If the NRC were to authorize construction of the Yucca Mountain repository, before beginning to
operate the facility, DOE would have to update its application to request NRC approval to receive and
possess high-level waste at Yucca Mountain. This application would be subject to similar technical
review and hearing processes as the construction authorization application.
Additional information on the regulation of high-level nuclear waste is available on the NRC
website.
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Licensing Support Network
Under the Commission’s rules, a hearing on DOE’s application is required in the public interest
before the Commission decides whether to authorize construction. In anticipation of the large number of
technical documents related to the application that would be produced by DOE and the other parties, the
NRC began preparing for the adjudicatory process long before DOE submitted its license application.
The NRC created a Web-based Licensing Support Network (LSN), which was intended to be primarily a
discovery tool. At the time the application was submitted, the LSN included over 3.6 million documents
the parties had designated as relevant to the proceeding. Some of these were expected to be entered into
evidence during the Yucca Mountain evidentiary hearings. The NRC deactivated the network in 2011.
The parties submitted their documents to the Secretary of the NRC and these documents were held in
storage. When work resumed in 2013, the documents were loaded into NRC’s Agencywide Documents
Access and Management System to allow access by NRC staff working on the Safety Evaluation Report.
The Commission directed the NRC staff to begin the process of making these documents publicly
available, based upon the availability of funds, after completion of the supplement to the EIS.

Regulations
The NRC’s regulations can be found in Title 10, Code of Federal Regulations (10 CFR). The
primary regulations relevant to the Yucca Mountain review and hearings include:





10 CFR Part 2 – Agency Rules of Practice and Procedure;
o Subpart J, Procedures applicable to proceedings for the issuance of licenses for the
receipt of high-level waste at a geologic repository, and
o Appendix D, Schedule for the proceeding on considering construction authorization for a
repository.
10 CFR Part 51 – Environmental protection regulations for domestic licensing and related
regulatory functions (10 CFR 51.67 and 51.109).
10 CFR Part 63 – Disposal of high-level radioactive wastes in a geologic repository at Yucca
Mountain, Nevada

References



More information about the NRC’s review of the Yucca Mountain application is available on the
NRC website at this address: http://www.nrc.gov/waste/hlw-disposal.html
Various documents described in this Backgrounder, including the DOE application, NRC’s
Safety Evaluation Report and the draft Supplement to the Environmental Impact Statement, are
available on the NRC website at this address: http://www.nrc.gov/waste/hlw-disposal/keydocuments.html
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Since the publication of a 1957 report by the National Academy of Sciences, 2
a geologic repository has been considered the safest and most secure
method of isolating spent nuclear fuel and other types of nuclear waste from
humans and the environment. In 1983, the President signed the Nuclear
Waste Policy Act of 1982 (NWPA), which directed the Department of Energy
(DOE) to investigate sites for a federal deep geologic repository to dispose
of spent nuclear fuel and high-level nuclear waste. 3 DOE studied six sites in
the West and three sites in the South, and by 1986, DOE recommended three
candidate sites for site characterization: Hanford in Washington state, Deaf
Smith County in Texas, and Yucca Mountain in Nevada. In 1987, however,
Congress amended the act to direct DOE to focus its efforts only on Yucca
Mountain—a site about 100 miles northwest of Las Vegas. Under this
amendment, DOE was to perform studies to determine if the site was
suitable for a repository and make a site recommendation to the President if
it met certain requirements. DOE was also authorized to contract with
commercial nuclear reactor operators to take custody of their spent nuclear
fuel for disposal at the repository beginning in January 1998. Ultimately
DOE was unable to meet this 1998 date because of a series of delays due to,
among other things, state and local opposition to the construction of a
permanent nuclear waste repository in Nevada and technical complexities. 4
DOE issued a viability assessment in 1998 that stated Yucca Mountain was
still a viable alternative and, in 2002, recommended the site to the President.
In turn, the President recommended the site to Congress, which
subsequently approved the Yucca Mountain site as the location for the
nation’s geologic repository.

2

National Academy of Sciences, The Disposal of Radioactive Waste on Land (Washington,
D.C.: September 1957). This report suggested several potential alternatives for disposal of
nuclear waste, including spent nuclear fuel, stressing that there are many potential sites for
geologic disposal of waste at various depths and in various geologic formations.
Subsequent reports by the National Academy of Sciences and others have continued to
endorse geologic isolation of nuclear waste and have suggested that engineered barriers,
such as corrosion-resistant containers, can provide additional layers of protection to such
sites. International consensus also supports geologic disposal.
3

DOE manages about 13,000 metric tons of spent nuclear fuel as well as other high-level
waste—primarily generated by the nation’s nuclear weapons program. We issued a
separate report on the impacts of terminating Yucca Mountain on the spent nuclear fuel
and high-level waste managed by DOE. See DOE Nuclear Waste: Better Information
Needed on Waste Storage at DOE Sites as a Result of the Yucca Mountain Shutdown,
GAO-11-230 (Washington, D.C.: Mar. 23, 2011).
4

Some technical complexities, such as DOE’s assessment of how heat from the spent
nuclear fuel might impact the performance of the repository, became the focus of years of
scientific inquiry.
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In June 2008, DOE submitted a license application to the Nuclear
Regulatory Commission (NRC) seeking authorization to construct a highlevel waste repository at Yucca Mountain. NRC has regulatory authority to
authorize construction of the repository, as well as operations and closure
of a repository, which are separate licensing actions. In the application,
DOE planned to open the repository in 2017, but later delayed the date to
2020. In March 2009, however, the Secretary of Energy announced plans to
terminate the Yucca Mountain repository program and instead study other
options for nuclear waste management. The President’s fiscal year 2011
budget proposal, released in February 2010, proposed eliminating all
funding for the Yucca Mountain repository program and the DOE office
responsible for nuclear waste management—the Office of Civilian
Radioactive Waste Management (OCRWM). At about the same time, the
administration also directed DOE to establish a Blue Ribbon Commission
of recognized experts to study nuclear waste management alternatives.
The commission is scheduled to issue a report by January 2012.
On March 3, 2010, DOE submitted a motion to the NRC’s Atomic Safety
and Licensing Board to withdraw its license application with prejudice, a
term described by DOE to mean the Yucca Mountain site would be
excluded from further consideration as a repository site. On June 29, 2010,
the licensing board denied DOE’s motion, ruling that DOE was obligated
under NWPA to continue with the licensing effort. The board noted that,
even if it approved the license application, there was no guarantee the
Yucca Mountain repository would ever be constructed for any number of
reasons, including congressional action changing the law or a decision by
Congress not to fund the proposed repository. In the meantime, DOE took
steps to dismantle OCRWM and the Yucca Mountain repository program
by the end of September 2010. In response to DOE’s attempt to withdraw
the license application, several states and parties sued DOE and NRC,
arguing that DOE had no authority to terminate the proposed Yucca
Mountain repository. 5
In this context, you asked us to review the termination of the repository.
Our objectives were to determine (1) the basis for DOE’s decision to
terminate the Yucca Mountain repository program; (2) the steps DOE has

5
The parties include the states of Washington and South Carolina; Aiken County, South
Carolina; and individuals from the state of Washington. DOE’s Hanford Site and one
commercial nuclear power reactor are located in Washington, DOE’s Savannah River Site
and four commercial nuclear power reactors are located in South Carolina, and the
Savannah River Site is located in Aiken County.
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taken to terminate the Yucca Mountain repository program and the effects,
if any, of these steps; (3) the likely major impacts if the Yucca Mountain
repository program were to be terminated; and (4) the principal lessons
that can be learned from the various past nuclear waste management
efforts and how these might be applied to future efforts.
To answer these objectives, we reviewed pertinent DOE documents;
analyzed both our and other agencies’ reports on nuclear waste
management; and interviewed federal, state, local, industry and other
knowledgeable officials. For more information on our methodology, see
appendix I. Specifically, to determine the basis for DOE’s decision to
terminate the Yucca Mountain repository program, we contacted the
Secretary of Energy by letter requesting his views. To determine the steps
DOE has taken to terminate the Yucca Mountain repository program and the
effects, if any, of these steps. We reviewed DOE documents and spoke with
DOE federal and contractor officials from various offices involved with the
termination efforts, including OCRWM, the Office of Nuclear Energy, the
Office of Environmental Management, the Office of Legacy Management,
and the Office of General Counsel. We also reviewed pertinent DOE Office
of Inspector General reports related to Yucca Mountain and the termination
efforts. To evaluate the likely major impacts of terminating the Yucca
Mountain repository program and the principal lessons that can be learned,
we conducted analysis of our work and that of other agencies within the
legislative branch 6 on issues related to siting and building a permanent
geological repository for nuclear waste (see app. II). We focused on the
likely impacts of termination on commercial spent nuclear fuel. We are
preparing a separate report on the impacts of termination on waste that is in
the custody of DOE—mostly high-level waste that is a by-product of nuclear
weapons production. 7 We also spoke with a variety of stakeholders
including industry representatives, state and local officials, community
leaders, and others (see app. III). Specifically, we spoke with
representatives from key national associations and organizations whose
members were either affected by the termination of the Yucca Mountain
repository program or were in a position to comment on the impact as a

6
These reports were written by GAO, the Congressional Budget Office, the Congressional
Research Service, and the Office of Technology Assessment, which is no longer in
existence.
7

NRC considers high-level radioactive wastes to be the highly radioactive materials
produced as a byproduct of the reactions that occur inside nuclear reactors. High-level
wastes take one of two forms: (1) spent nuclear fuel when it is accepted for disposal and
(2) waste materials remaining after spent fuel is reprocessed.

Page 4

GAO-11-229 Yucca Mountain Termination

000330

result of studies or analyses. To gain a local perspective of the possible
impacts of a Yucca Mountain repository program termination and any
lessons that could be learned, we also contacted communities near the
proposed Yucca Mountain site and the Waste Isolation Pilot Plant (WIPP) in
New Mexico—the nation’s only federal geologic repository for radioactive
waste. 8 We also selected a nongeneralizable sample of nuclear power
reactors—three operational reactors, one reactor that is no longer
operating, and one decommissioned reactor. The reactor sites were located
in Illinois, Minnesota, New Jersey, Oregon, and Tennessee. We interviewed
stakeholders including state and local government officials, industry
representatives, and local community groups.
We conducted this performance audit from January 2010 to March 2011 in
accordance with generally accepted government auditing standards. Those
standards require that we plan and perform the audit to obtain sufficient
and appropriate evidence to provide a reasonable basis for our findings
and conclusions based on our audit objectives. We believe that the
evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.

8

WIPP was designed to accept transuranic waste, not spent nuclear fuel. Generally,
transuranic waste consists of clothing, tools, rags, residues, debris, soil, and other items
contaminated with radioactive elements heavier than uranium, mostly plutonium, as a
result of work related to the defense industry.
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Background

Spent nuclear fuel is considered one of the most hazardous substances on
earth. Without protective shielding, its intense radioactivity can kill a
person exposed directly to it within minutes or cause cancer in those who
receive smaller doses. Although some elements of spent nuclear fuel cool
and decay quickly, becoming less radiologically dangerous, others remain
dangerous to human health and the environment for tens of thousands of
years. The nation’s inventory of over 65,000 metric tons of commercial
spent nuclear fuel—enough to fill a football field nearly 15 feet deep—
consists mostly of spent nuclear fuel removed from commercial power
reactors. The volume of commercial spent nuclear fuel is expected to
more than double by 2055—assuming currently operating reactors receive
license extensions and no new reactors are built—and is currently
accumulating at 75 sites in 33 states (see fig. 1).
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have been rearranged to allow for more dense storage of assemblies. Even
with this re-racking, spent nuclear fuel pools are reaching their capacities.
Some critics have expressed concern about the remote possibility of an
overcrowded spent nuclear fuel pool releasing large amounts of radiation
if an accident or other event caused the pool to lose water, potentially
leading to a fire that could disperse radioactive material. As reactor
operators have run out of space in their spent nuclear fuel pools, they have
turned in increasing number to dry cask storage systems that generally
consist of stainless steel canisters placed inside larger stainless steel or
concrete casks (see fig. 2). To protect humans and the environment,
NRC—which regulates commercial nuclear power plants—requires
protective shielding, routine inspections and monitoring, and security
systems to isolate the spent nuclear fuel.
Figure 2: Spent Nuclear Fuel Stored in Dry Casks at the Trojan Independent Fuel
Storage Installation in Oregon

Source: Portland General Electric Co.

Progress toward developing a geologic repository was slow until NWPA
was enacted. Since the 1950s, prior to operation of the first U.S.
commercially licensed nuclear power plant, the government recognized
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the need to manage the back end of the fuel cycle—specifically, what to
do with the spent nuclear fuel. A 1957 National Academy of Sciences
report endorsed deep geological formations to isolate spent nuclear fuel,
but during the 1950s and 1960s waste management received relatively little
attention from policymakers. The early regulators and developers of
nuclear power viewed waste disposal primarily as a technical problem that
could be solved when necessary by application of existing technology.
Attempts were made to reprocess the spent nuclear fuel, but they were not
successful because of economic issues and concerns that reprocessed
nuclear materials raise proliferation risks. The Atomic Energy Commission
attempted to develop high-level waste repositories in Kansas and New
Mexico in the late 1960s and early 1970s, but neither succeeded because of
local community and state opposition. Citing the potential risks of the
accumulating amounts of spent nuclear fuel, the NWPA’s purpose is,
among other things, to establish the federal responsibility, and a definite
federal policy, for the disposal of high-level waste and spent nuclear fuel. 9
The act required DOE to evaluate a permanent geologic repository to
protect public health and safety and the environment for current and
future generations. DOE, its national laboratories, and contractors have all
worked together on this project.
DOE’s June 2008 submission seeking a construction authorization for a
repository at Yucca Mountain initiated two concurrent review processes at
NRC. The first process is the technical licensing review by NRC staff, to
assess the merits of the repository design and formulate a position on
whether to issue a construction authorization for the repository. The
second process consists of hearings before one or more of NRC’s Atomic
Safety and Licensing Boards, to hear challenges by participants on
technical and legal aspects of DOE’s application. Based on the results of
the licensing review and the hearings, NRC will determine whether to
authorize construction of the Yucca Mountain repository. If construction
of the Yucca Mountain repository were to be authorized, DOE would have

9

In addition to spent nuclear fuel and defense-generated high-level waste, the nation also
generates so-called greater than class C waste from the maintenance and decommissioning
of nuclear power plants; from radioactive materials that were once used for food
irradiation or for medical purposes; and from miscellaneous radioactive waste, such as
contaminated equipment from industrial research and development. Under section
3(b)(1)(D) of the Low Level Radioactive Waste Policy Act, DOE is responsible for
disposing of greater than class C waste. DOE had considered Yucca Mountain as a disposal
option at one time, but is now evaluating its disposal options. Greater than class C waste is
currently stored at commercial reactor sites throughout the country—including at
decommissioned reactors—along with spent nuclear fuel.
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to update a separate application requesting authorization to receive and
possess high-level waste at Yucca Mountain, before DOE could begin
operations. This application would also be subject to the technical review
and hearing processes.
Since 1983, DOE has spent nearly $15 billion 10 to evaluate potential nuclear
waste repository sites, evaluate the Yucca Mountain site in more depth,
and develop and submit the license application for it. About 65 percent of
this expenditure, or about $9.5 billion, came from the Nuclear Waste Fund,
established under NWPA to pay industry’s share of the cost for the Yucca
Mountain repository and funded by a fee of one-tenth of a cent per
kilowatt-hour of nuclear-generated electricity. The federal government
collects this fee from electric power companies, and the fund balance is
currently estimated at about $25 billion. 11 The approximately $5 billion in
additional costs for repository development activities came from other
congressional appropriations. This does not include an estimated $956
million already paid by taxpayers from the U.S. Treasury’s judgment fund,
resulting from 74 industry lawsuits, in which courts have ordered the
government to compensate utilities for not accepting spent nuclear fuel
starting in 1998, as required under NWPA. In addition to these liabilities,
according to the Department of Justice, it has incurred costs of about $168
million as of the end of fiscal year 2010, to defend DOE in litigation.
Industry officials said that, for proprietary reasons, they could not provide
a total for their litigation costs, but that they are also incurring expenses.
With the future of a permanent repository unclear, spent nuclear fuel may
remain at commercial nuclear reactor sites for an extended period. NRC
has stated that, as a matter of policy, it will not license reactors if it does
not have reasonable confidence that the wastes can be disposed of safely.
Regulators have stated that the spent nuclear fuel, if properly stored and
monitored, can be kept safe and secure on-site for decades. In December
2010, NRC published an update to its Waste Confidence Decision and Rule,
first issued in 1984, and updated in 1990. 12 A key premise of the update is
that spent nuclear fuel can be safely stored for at least 60 years—rather
than the 30 years specified in the 1990 update—beyond the licensed life of
a commercial power reactor, including license extensions. This would give

10

All amounts are in constant fiscal year 2010 dollars, unless otherwise noted.

11

Nominal dollars.

12

75 Fed. Reg. 81,037 (Dec. 23, 2010).
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most reactors about 120 years of safe storage. 13 NRC officials consider
these storage measures interim, however, and stated that a deep geologic
repository is necessary for the ultimate disposal of the spent nuclear fuel.
Currently, NRC, as well as DOE and industry, are working to study the
safety and security impacts of prolonged storage of spent nuclear fuel, but
the results of their studies will not be known for several years.
In the meantime, DOE has established the Blue Ribbon Commission on
America’s Nuclear Future, which has been tasked to evaluate existing fuel
cycle technologies, options for prolonged storage of spent nuclear fuel,
permanent disposal options, and other options involving the full nuclear
fuel cycle, including reprocessing. The commission comprises three
subcommittees: Disposal, Reactor Fuel Cycle Technology, and
Transportation and Storage, all of which have been holding hearings with
experts around the country. It has not been charged with choosing or
recommending facility sites, including a site for a potential permanent
repository. The commission is scheduled to issue a report by January 2012.

The Basis for DOE’s
Decision to Terminate
the Yucca Mountain
Repository Program

DOE’s decision to terminate the Yucca Mountain repository program was
made for policy reasons, not technical or safety reasons. 14 In a June 2010
letter to us, the Acting Principal Deputy Director of OCRWM, responding
on behalf of the Secretary, stated that the Secretary’s decision was based
on a proposed change of department policy for managing spent nuclear
fuel. He did not, however, cite any technical concerns or safety issues
related to the Yucca Mountain repository. The Acting Principal Deputy
Director explained that the Secretary believes there are better solutions
that can achieve a broader national consensus to the nation’s spent fuel
and nuclear waste storage needs than Yucca Mountain, although he did
not cite any. He went on to say that the Secretary has repeatedly stated his
conclusions that Yucca Mountain has not proven to be a workable option
for a permanent repository for high-level waste and spent nuclear fuel and
that the technical and scientific context is significantly different today
than it was at the time of the 1983 enactment of the NWPA.

13

The states of Connecticut, New York, and Vermont have sued the NRC in federal court
regarding this waste confidence rule, arguing that NRC should have performed an
environmental review of the impact of extending on-site storage before making a decision.
Several environmental groups have filed similar lawsuits.

14

DOE characterized its motion to withdraw its license application as an interim step
toward a final decision, not a decision that might be considered a final agency action for
the purposes of the Administrative Procedures Act.
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DOE also filed a reply before NRC’s Atomic Safety and Licensing Board,
which provided additional information about the reasoning for attempting
to withdraw its license application. Specifically, the reply explained that
“the Secretary’s judgment is not that Yucca Mountain is unsafe or that
there are flaws in the license application, but rather that it is not a
workable option and that alternatives will better serve the public interest.”
DOE established a Blue Ribbon Commission to conduct a comprehensive
review of policies for managing the back end of the nuclear fuel cycle,
including alternatives for the storage, processing, and disposal of spent
nuclear fuel, high-level waste, and materials derived from nuclear
activities. The commission, however, is not to evaluate individual sites for
a repository, including Yucca Mountain, a position made clear by the
Secretary of Energy in public statements. 15 Industry representatives we
spoke with, however, stated that even with a change in policy, a geologic
repository or some other disposal pathway will eventually be needed for
the permanent disposal of spent nuclear fuel and other nuclear waste. For
example, even if the nation decides to reprocess spent nuclear fuel, the
high-level waste residues from the process will still need to be disposed
of. 16 Furthermore, DOE stated that public acceptance is a key component
of a workable effort to build a permanent repository and that acceptance
is lacking from the people of Nevada. Over the past several decades,
however, no states have expressed an interest in hosting a permanent
repository for this spent nuclear fuel and other types of nuclear waste,
including the states with sites currently storing the waste.
NRC officials stated that no new technical or safety issues related to the
Yucca Mountain repository had been reported to them since DOE
submitted its license application in 2008. In its June 29, 2010, ruling on
DOE’s motion to withdraw its license application, NRC’s Atomic Safety
and Licensing Board stated that the NWPA provided the Secretary of
Energy with an opportunity to report any reasons that the Yucca Mountain
site was not suitable prior to submitting its license application, but DOE
reported no such issues. According to the board, the NWPA required DOE
to submit a license application and NRC to rule on its merits by approving

15

Secretary Chu reiterated this position in a February 11, 2011, letter to the Blue Ribbon
Commission.

16
Reprocessing is the chemical treatment of used nuclear fuel to separate out plutonium
and uranium that can be used again as fuel, but which leaves a highly radioactive liquid that
is referred to as high-level waste.
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or disapproving the issuance of a construction authorization, the first
authorization required in the license application process. 17 Many DOE and
NRC officials, scientists, and industry representatives we spoke with told
us that completing the license review process and obtaining NRC findings
on the technical merits of the license application would provide valuable
information that could be applied to future efforts, even if Yucca Mountain
was not pursued as a repository. Additionally, the board stated that, even
if approved, such approval did not ensure that a repository would be built
or become operational for any number of reasons, including separate
congressional action changing the law or a decision by Congress not to
fund the proposed repository.
As of February 2011, the status of the Yucca Mountain license application
and associated review process is uncertain. On June 30, 2010, the day after
the Atomic Safety and Licensing Board denied DOE’s motion to withdraw
its license application with prejudice, the NRC commissioners issued an
order inviting parties—including the state of Nevada, local counties, and
industry—to file briefs addressing whether the commissioners should
review the board’s decision and, if so, whether they should uphold or
reverse it. As of March 4, 2011, however, the commissioners have yet to
announce whether they plan to review the board’s decision. In a separate
action, the United States District Court of the District of Columbia that is
hearing the lawsuits against DOE decided to stay its proceedings until the
NRC commissioners ruled on the board’s decision. Absent any action from
the NRC commissioners, however, the plaintiffs in the lawsuits have asked
the federal court to expedite the hearings to prevent DOE from shutting
down the Yucca Mountain repository program. The court granted the
request on December 10, 2010, and later scheduled oral arguments to
begin on March 22, 2011. The Atomic Safety and Licensing Board, with no
further input from the NRC commissioners or federal courts, announced
its intention to continue with its consideration of the challenges to the
license application. In these proceedings, the Board will consider
approximately 300 contentions submitted by stakeholders questioning
certain aspects of DOE’s license application and related participant filings

17

The license application process involves three phases. In the second phase, NRC must
review DOE’s submission to update its license application to receive and possess high-level
radioactive waste. If authorized, DOE would be able to begin operations. The third phase
occurs upon conclusion of operations when DOE must request an amendment to the
license application to permanently close the repository. At each phase, NRC is to ensure
that DOE meets certain regulatory requirements.
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and evidence. It is not yet clear whether NRC or the courts will rule that
the license application review process should resume.

Steps DOE Has Taken
to Terminate the
Yucca Mountain
Repository Program
and Their Effects

DOE undertook an ambitious set of steps to dismantle the Yucca Mountain
repository program. However, concerns have been raised about DOE’s
expedited procedures for disposing of property from the program, and its
documentation of these procedures was limited. In addition, DOE did not
consistently follow federal policy and guidance for planning or assessing
risks of the shutdown. Some of these steps to dismantle the program will
likely hinder progress if the license application review process resumes—
should NRC or the courts require it.

DOE Took Steps to
Terminate the Repository
Program

Amid a backdrop of uncertainty concerning the status and future of the
Yucca Mountain repository license review process, DOE undertook an
ambitious schedule to terminate the repository program and dismantle
OCRWM and the Yucca Mountain repository program by September 30,
2010, when funding would have ended under the President’s budget
proposal. Starting in February 2010, DOE redirected the remaining fiscal
year 2010 OCRWM budget to fund closeout activities; hired a contractor to
archive project documents, such as those supporting the license
application; eliminated the jobs of all federal employees working on the
project; terminated project activities carried out by contractors, including
national laboratory scientists; terminated leases for office space;
transferred dozens of truckloads of office equipment and computers to
other DOE facilities and local schools; and closed most of its 500 contracts
and subcontracts. 18 DOE officials told us that DOE met its September 30,
2010, deadline for closure and believed that despite the difficult task, the
shutdown was orderly. However, while OCRWM’s Yucca Mountain project
activities have ceased, several termination tasks are still ongoing, such as

18
DOE stated that, as of December 2010, it had closed over 400 of the contracts and
subcontracts, but that the DOE Inspector General has identified at least $175 million in
prior-year costs that still need to be resolved and stated that DOE needs to ensure that the
closeout process is managed effectively and that all disallowed costs are settled and funds
recouped. (See: Office of the Inspector General for DOE, Special Report: Resolution of
Questioned, Unresolved, and Potentially Unallowable Costs Incurred in Support of the
Yucca Mountain Project (Washington, D.C.: July 2010)). In addition, DOE identified at least
$9.4 million in costs for close-out activities since September 30, 2010, which includes $8.6
million in employee benefits. Although activities for key contracts were terminated, the
contracts themselves are still in place, in part, to ensure that certain benefits—such as
pensions—are continued.
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disposing of federal property and closing down contracts and
subcontracts. These tasks have been divided among various DOE
programs, including the National Nuclear Security Administration, the
Office of Environmental Management, the Office of Legacy Management,
the Office of Nuclear Energy, and the Office of General Counsel.
DOE has undertaken extensive efforts to preserve data related to its
licensing efforts, as well as other scientific information relevant to the
storage or disposal of high-level waste and spent nuclear fuel. The Federal
Records Act requires the heads of federal agencies to preserve certain data
and gives authority to the National Archives and Records Administration
to determine which types of documents should be archived. DOE stated
that, consistent with the Federal Records Act, it is preserving millions of
documents related to the licensing effort at Yucca Mountain, as well as
scientific information related to the storage and disposal of high-level
waste and spent nuclear fuel. First, DOE has been maintaining a collection
of 3.6 million documents pertaining to its license application in its
Licensing Support Network Collection, a database of key licensing
documents accessible through NRC’s Web site. NRC’s Atomic Safety and
Licensing Board recently highlighted the importance of preserving those
documents, and DOE officials stated that they were committed to
preserving them. A DOE official in charge of managing DOE’s Licensing
Support Network collection stated that DOE plans on maintaining it
through the NRC’s Web site until the courts have resolved the issues
surrounding DOE’s motion to withdraw its license application, then for
100 years after that. It is not clear, however, who will be responsible for
preserving the Licensing Support Network or whether it will continue to
be accessible by scientists and the public, particularly in light of budget
pressures and changing priorities that may occur over the next century. A
February 18, 2011, memo from NRC’s Licensing Support Network
Administrator to members of the Atomic Safety and Licensing Board,
however, stated that, under the administration’s budget proposal for fiscal
year 2012, the NRC’s Licensing Support Network faces a shutdown as of
October 1, 2011. The memo went on to say that, when the Licensing
Support Network Web site is shut down, the parties’ document collections
will no longer be electronically accessible by others and suggested
alternatives that NRC may consider, which may limit the public’s or
scientists’ access to the document collections.
DOE officials stated that they are also taking steps to maintain several
other databases for the use of future scientists, the largest of which is
called the Records Information System. These databases generally consist
of relevant scientific information related to the storage or disposal of high-
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level waste and spent nuclear fuel. According to a DOE contractor
responsible for archiving the Records Information System, this database—
consisting of 1.8 million electronic documents and 11,000 boxes of hardcopy documents—will be usable and preserved in the same quality as it
existed under OCRWM and for 25 years after the termination of the Yucca
Mountain program. An official with DOE’s Office of Legacy Management,
which assumed responsibility for archiving the data, stated that DOE is on
track to complete data preservation efforts by April 2011.
In contrast to the data preservation efforts, efforts to retain Yucca
Mountain project staff were minimal. Staff were encouraged to seek other
employment and given no incentive to stay with OCRWM to assist with the
shutdown. Some DOE and contractor officials told us that retaining key
staff during the shutdown process would have been helpful. Nevertheless,
the roughly 180 federal staff at OCRWM were all told in March 2010 that
their positions would be eliminated by September 30, and they began
leaving as soon as they found alternate employment, placing increasing
stress on the remaining staff to effectively complete an orderly shutdown.
In addition, 60 scientists and engineers who were contractors from Sandia
National Laboratories were assigned to other projects. This raised
questions among some former site officials we spoke with about whether
an orderly shut down had actually been achieved.
DOE also took steps to dispose of large volumes of federal property in
office buildings in Las Vegas and in storage containers and warehouses at
the Yucca Mountain site. Most of the property in Las Vegas consisted of
office furniture and computers, but the property at the Yucca Mountain
site varied, including scientific and construction equipment, such as water
monitoring equipment and tractors.

DOE Used Expedited
Procedures to Dispose of
Property, but Its
Documentation Was
Limited

DOE used expedited property disposition procedures after the
shutdown—procedures that officials said were similar to those used to
transfer excess property in 2009. The 2009 transfers were necessary,
according to DOE officials, because OCRWM’s budget was cut by nearly
$100 million from fiscal year 2008 levels, because OCRWM selected a new
management and operating contractor, and because there was a shift in
focus from preparing the license application to defending the application
and planning for repository design and construction. According to DOE
officials, the change in budget and the contractor resulted in a downsizing
in the staff in Las Vegas from over 1,000 office suites to about 100 office
suites, leaving a large volume of office equipment that had become excess
to the program. Upon DOE’s termination of the Yucca Mountain repository
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program, the remaining office suites and supporting office and computer
equipment were also considered excess by OCRWM.
The General Services Administration (GSA) generally has responsibility for
regulating the disposition of federal property. 19 According to GSA
regulations, federal agencies must follow a screening process for excess
property, unless they declare the property abandoned. In the standard
screening processes, agencies first determine if other offices within the
agency want the property and, if not, whether other federal agencies would
want the property. In either event, the agency can directly transfer the
property internally or externally as needed, but it generally should notify
GSA of transfers outside the agency. If no other federal agency wants the
property, then GSA offers the property for sale first to state and local
governments and finally to private citizens through a national sales
database. To make the process of property disposition easier, GSA and DOE
have developed a simplified Energy Asset Disposal System that is designed
to support the screening, reporting, and transferring of property within DOE
and subsequently to automatically pass information on unwanted property
to GSA for possible transfer to other agencies or for sale.
As an alternative, federal regulations also allow for an agency to declare
its excess property abandoned and to dispose of the property on its own.
To do so, the agency must first make a determination that the property has
no commercial value or that the estimated cost of its continued care and
handling would exceed the estimated proceeds from its sale. This
regulation is a common-sense rule, according to a GSA official, allowing
agencies to dispose of property in cases where it might not make sense to
transfer or sell it. In this case, no screening or reporting to GSA is
required.
DOE officials stated that, when the agency had such a large reduction in
staff between fiscal years 2008 and 2009, agency officials—with advice
from DOE’s Office of General Counsel—chose the more expeditious route
of declaring the excess property to be abandoned. DOE officials explained
this was the most efficient pathway because disposing of property quickly
would reduce landlord costs by emptying buildings of their equipment,
save on utilities and security, and, in some cases, reduce lease costs. In
addition, they said they found ready takers for their property within DOE
who would be willing to pay the dismantlement, packing, and

19

See 41 C.F.R. pts. 102-36, 102-37.
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transportation costs, saving OCRWM money. An internal DOE memo
reported in March 2010 that DOE transferred 80 truckloads of office
furniture and equipment to DOE’s Hanford Site during the previous year,
saving the Hanford Site about $2.1 million.
A GSA official with authority over property management in the West noted
that DOE’s use of the abandonment regulation was unusual for such a
large volume and variety of property. The regulation is usually used when
agencies are considering smaller volumes of property for disposal.
However, the GSA official stated that the determination of how to apply
the regulation is left up to the agency and the fact that DOE found a way to
reuse the equipment addressed the overall intent of federal property
regulations, as long as DOE did not destroy useful equipment to meet
deadlines. According to the abandonment regulation, DOE had to
determine that its property had no commercial value or that the cost of its
continued care and handling exceeded the estimated proceeds from the
sale. DOE documented its decision to abandon the property in an internal
memo. DOE’s memo stated that storing the furniture and equipment cost
about $680 per day. The memo further stated that, in an OCRWM review of
a GSA database, officials found examples of three pallets of miscellaneous
computer equipment that were similar to what OCRWM had, but that GSA
had not received any offer matching its asking price of $10. Thus, OCRWM
determined that the care, storage, and processing of its property “far
surpassed the estimated proceeds from sale.” DOE officials stated that
their documentation was sufficient for regulatory purposes and added that
the time frames for transferring the property would have prohibited
additional analysis or documentation. The GSA official said that agencies
determine on their own the level of analysis required to declare property
abandoned, but that DOE’s limited analysis did not seem to address the
large volume or variety of property that DOE was transferring.
When DOE decided to shut down the Yucca Mountain repository, it
reported in June 2010 that an additional 400 federal and contractor staff
would be terminated, again resulting in excess property in the Las Vegas
office. DOE used the abandonment regulation again and applied the same
example of computer equipment that it used to justify its prior decision.
DOE officials explained that a factor in their decision in this case was the
closure date of September 30, 2010, which was not flexible and not under
the control of OCRWM officials. Several DOE officials told us that they
had never seen such a large program with so much pressure to close down
so quickly. DOE transferred most of its equipment—about 25 truckloads—
to the Hanford Site, as well as to the West Valley site in New York, the
National Nuclear Security Administration in Las Vegas, and Sandia
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National Laboratories. In addition, DOE donated computer equipment to
area schools under the Computers for Learning program.
As of February 2011, DOE officials had transferred very little of the
property from the Yucca Mountain site, and it may have lost some of it to
break-ins. DOE officials said that, although they had a good inventory of
the property they transferred from the office buildings in Las Vegas, they
did not have a good inventory of property at Yucca Mountain. DOE kept
most of the property at the Yucca Mountain site in locked buildings and
storage trailers. After storing this property, DOE officials found the locks
broken on at least three occasions. DOE officials said that some property
may have been taken, but without an inventory they could not be certain
what, if anything, was missing. The Yucca Mountain site is very remote,
only accessible by little-known rugged back roads through lands managed
by the Bureau of Land Management and the Nevada National Security Site,
the latter of which has guarded gates. 20 Given the remoteness of the site
and the cost of guarding the excess equipment, a DOE official said that
DOE did not place guards at the buildings or the storage trailers. OCRWM
has passed responsibility for managing this property to DOE’s Office of
Nuclear Energy, and a DOE official stated that an inventory of the
property at the site had been completed by February 2011. A DOE official
stated that DOE planned to screen the remaining property at the Yucca
Mountain site through the Energy Asset Disposal System. He also noted
that, due to the proximity to the former Nevada Test Site, the property will
have to be surveyed for radioactivity before it is released.
According to DOE officials, some of the property meeting certain
thresholds at the Yucca Mountain site cannot be transferred under the
abandonment regulation but, under DOE guidance, must be sold at fair
market value and the proceeds returned to the Nuclear Waste Fund. 21 DOE
officials said that they directed the contractor in several transactions to
sell excess property at fair market value and to return the proceeds to the
Nuclear Waste Fund. The DOE officials provided documentation of one
transaction that directed the contractor to sell property and reimburse
OCRWM, but DOE was not able to provide us with documentation that
showed the sale actually took place or that the fund had been properly
reimbursed. DOE officials said that documentation would become

20

As of October 1, 2010, responsibility for security of the site has been transferred to the
National Nuclear Security Administration.

21

DOE Accounting Handbook, chapter 19.
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available during the contract close-out process. DOE officials further told
us that the proceeds from the sales that did take place went back into the
Nuclear Waste Fund to support OCRWM’s shutdown efforts.
Finally, DOE, under separate statutory authority, transferred about
$400,000 worth of firefighting equipment to Nye County. DOE officials
stated that they had originally loaned the equipment to Nye County under
a cooperative agreement and that, upon termination of the Yucca
Mountain program, the county requested transfer of the equipment. In this
case, DOE determined that it was not required to follow GSA’s general
property disposition provisions or its abandonment regulation. Instead,
DOE’s Office of General Counsel authorized the transfer of the equipment
to Nye County, citing the Atomic Energy Act, which DOE officials said
gives them the authority to transfer property in this situation. DOE
officials said they made the transfer to assist the county in addressing
safety concerns.

DOE Did Not Follow
Federal Policy and
Guidance for Planning and
Assessing Risks of
Termination

Federal internal control standards and DOE orders require that DOE
sufficiently plan for major activities—including shutdowns—and assess
the risks of doing so. According to the Standards for Internal Control in
the Federal Government, a federal agency should adequately plan to
achieve its objectives, such as those in its strategic plans, and identify and
analyze the risks it faces. 22 Such risk assessments form a basis for
determining how risks should be managed. In analyzing such risks, the
standards require agency management to consider all significant
interactions between the agency and other parties as well as internal
factors both agencywide and at the activity level. This would include
ensuring an orderly project termination, as well as considering the
possible impacts of a ruling by the NRC commissioners or the federal
courts that could require that the Yucca Mountain license application
review process be resumed. Furthermore, DOE’s own orders direct
officials to adequately plan projects to maintain effective and efficient use
of federal resources and to ensure it has adequate resources to implement
its projects, whether the project is new construction or the termination of

22

GAO, Standards for Internal Control in the Federal Government, GAO/AIMD-00-21.3.1
(Washington, D.C.: November 1999).
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an existing program. 23 Under these orders, DOE must also assess the risks
associated with its efforts.
In implementing its ambitious shutdown schedule, however, DOE did not
complete formal approved plans to guide its shutdown activities or assess
risks. Although DOE had drafted a shutdown plan by February 2010, DOE
officials told us that it was never approved. DOE thus had no formal
implementation goals or milestones to guide progress, which our past
work has shown to be a key practice in implementing organizational
transformations. 24 The department’s Inspector General also expressed
concern about the lack of such a plan, given the scope and complexity of
the shutdown and the possible effects on areas, such as the preservation
of intellectual, scientific, and technological information and the
disposition of property. In written comments to the Inspector General,
DOE responded that it had developed groups organized around functional
areas identified in its draft shutdown plan. The Inspector General noted
that DOE’s efforts, while significant, were still no substitute for having a
shutdown plan. According to DOE General Counsel and former OCRWM
leadership, the September 30 deadline did not allow time for formal
planning, although officials stated that they believed that the necessary
planning did occur. For example, at least weekly meetings were held with
key staff to discuss the shutdown, identify and address any problems, and
keep progress on track. DOE officials stated that they believe that, despite
the lack of formal approved plans, the shutdown was orderly and they
accomplished what they set out to do.
However, some DOE and contractor officials stated that more time to plan
for the shutdown would have been helpful, but the administration’s budget
proposal only funded the shutdown effort through the end of fiscal year
2010. Former OCRWM officials said that they did the best they could to
meet the shutdown target, but as they were carrying out the shutdown,
there were concerns that the schedule was too short. DOE’s primary
contractor at Yucca Mountain also expressed concern. The contractor
noted in a June 2010 letter that contracts of this scale generally take 2
years or more to close out. The contractor agreed in June to meet DOE’s
September 30 date—less than 4 months away—by adopting “creative and
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For example, see DOE Order 413.1B, Internal Control Program and DOE Order 413.3B,
Program and Project Management for the Acquisition of Capital Assets.
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GAO, Results-Oriented Cultures: Implementation Steps to Assist Mergers and
Organizational Transformations, GAO-03-669 (Washington, D.C.: July 2, 2003).
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unusual approaches,” such as the transfer of residual work to other parties
and saving interim technical work products as-is with no additional effort
to document objectives, plans, status, or path forward.
Risk assessment, a key part of planning, was also not formally carried out.
Specifically, risk assessment requires identifying and analyzing relevant
risks associated with achieving objectives and forming a basis for
determining how risks should be managed. DOE officials told us, however,
that the September 30 shutdown date did not provide sufficient time for
both a formal risk assessment and the actual shutdown tasks. Officials
added that although they did not complete a formal risk assessment, they
did consider the possible risks of shutting down the program as they were
carrying out the work, including the risk to DOE’s ability to resume the
licensing review process, if necessary. As an example, officials noted that
DOE did not cancel its management and operating contract, in part so that
it would be easier to resume licensing activities if it were required to do
so, according to testimony by the former Acting Principal Deputy Director
of OCRWM. Similarly, DOE helped federal employees at OCRWM to
remain at DOE, in part to facilitate efforts to reconstitute the Yucca
Mountain work force, should the need arise, according to the testimony. 25
Although DOE General Counsel and other officials said they considered
planning and risk issues as the program was being dismantled, they also
told us they would not prepare any formal plans or risk assessments
unless DOE was ordered to resume licensing activities and they were
required to do so.

Loss of Staff Expertise
Could Slow Progress If
License Review Is
Resumed

The loss of staff with experience at Yucca Mountain could hinder the
license review if the process is resumed because DOE plays an important
role in defending the license application. DOE has taken extensive efforts
to preserve data from the Yucca Mountain project. However, experienced
and trained staff are also necessary if DOE is to successfully carry out this
role. Specifically, DOE would need to:
•

Provide technical, scientific, and legal support for court challenges.
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This testimony was given in a deposition from DOE’s Acting Principal Deputy Director of
OCRWM filed with DOE’s response to a motion filed in federal court by the state of
Washington seeking a preliminary injunction to prevent DOE from taking any further
actions to terminate or dismantle the Yucca Mountain program.
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•

Maintain and update the license application and supporting documents as
issues resulting from about 300 contentions—legal challenges to the
license application—were resolved and NRC information requests were
responded to.

•

Prepare DOE witnesses and testimony for hearings.
Before their positions were eliminated in 2010, about 180 federal staff at
OCRWM and an additional 60 scientists and engineers who were
contractors from Sandia National Laboratories were on staff, in part to
defend the license application. A DOE official stated that, although the
licensing process could be carried out with fewer staff, it would
nevertheless require 25 to 30 highly trained scientists and a larger number
of support personnel.
Reconstituting this expertise and teamwork could be difficult should the
licensing process be resumed. According to DOE and Sandia National
Laboratories officials, it took DOE years to recruit and train the proper
mix of scientists and engineers—from diverse disciplines such as
hydrology, geology, and mathematics—to work on the license application.
The officials stated that a difficult but important part of this effort was
turning a group of independent researchers into a team that could work
together under a nuclear safety and regulatory framework. One result of
their work was the development of models that simulated Yucca
Mountain’s safety performance, a key element of the license application.
According to DOE and NRC officials, the team of scientists that developed
the models would have been the most qualified to explain and defend
these models during the hearings of NRC’s Atomic Safety and Licensing
Board. These officials expressed doubt that many of these specialists
would return to work on Yucca Mountain if the license review were
resumed because most have moved on to new projects and assignments,
many in other parts of the country. Some stakeholders we spoke with,
including former OCRWM employees, said some of the former staff would
likely not return to a program they felt that the administration did not
support. According to DOE officials, about 25 percent of former OCRWM
employees are no longer with DOE. Nonetheless, DOE General Counsel
officials stated that it would be possible, if the staff were still working at
DOE, to encourage or require them to work on the Yucca Mountain
repository program should it be resumed. The officials stated that they
believed that a team could be reassembled, but that it might take many
months to do so and it might not have some of the staff who performed the
original work.
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Other officials with whom we spoke expressed concerns about DOE’s
ability to reassemble its team. A former Acting OCRWM director stated—
in an April 2010 declaration filed in federal court 26 —that he had years of
experience on the Yucca Mountain program and overseeing the creation of
teams and, based on his experience, “it will take well more than 2 years to
put a team back together, and even then it may not be successful.” In
addition, an official at Sandia National Laboratories with management
responsibilities over the Yucca Mountain program stated that, if DOE were
to resume licensing activities, it would be helpful to reconstitute staff with
original experience in the technical aspects of the license application, but
that the more time that passes, the harder it would be to do so. He noted
that it would be possible to find replacements, but that training them to
become proficient may take time, and the quality of the license defense
could be jeopardized.
DOE officials said they took some measures to mitigate the risk of losing
technical expertise for the license application review process. For
example, although OCRWM managers did not track staff, they said that
DOE’s Office of Human Capital did have access to the locations of the
former OCRWM staff that still work for DOE. OCRWM officials stated they
had no access to information on location and availability of former
laboratory or contractor staff, but that they felt the laboratories or the
contractor could provide that information, if needed. Also, in May 2010,
OCRWM asked its prime contractor for a plan to shut down Yucca
Mountain. OCRWM initially gave the contractor 6 days to produce a plan
but granted the contractor’s request for an extension to 14 days. The
contractor produced a $2.8 million proposal to prepare, among other
things, a plan for “knowledge retention packages” that included an effort
to mitigate the threat of the irrecoverable loss of expert knowledge as staff
members depart the Yucca Mountain repository program. The contractor
said these packages would give DOE the ability to more easily resume the
license application review proceedings, if required. According to the
contractor, these packages would have included a strategy for addressing
contentions and preparation for officials who might serve as witnesses
during hearings. The proposal stated that the aim was to capture the
knowledge of current witnesses in a manner that would be readily
available and understandable should the proceeding be restarted with a
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This declaration was filed on April 2, 2010, as part of a federal lawsuit brought by Robert
L. Ferguson, Gary Petersen, and William Lampson asking the federal court to review the
final determination of the President and the Secretary of Energy to terminate Yucca
Mountain.
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different individual as the witness. In a written response to this proposal,
however, DOE stated that the knowledge retention packages were “both
costly and unnecessary.” DOE officials further stated that this proposal
extended beyond the September 30, 2010, closure date and would require a
large expenditure of government funds that DOE managers found
wasteful, such as videotaping scientists. As a result, the knowledge
retention packages were not approved by DOE and were not prepared by
the contractor.
In addition to DOE, NRC has also taken some actions that could also
hinder the resumption of the license review process for Yucca Mountain.
NRC effectively suspended the technical review of the license application
on October 4, 2010, after Congress, on September 30, 2010, passed a
continuing resolution that continued fiscal year 2010 funding levels for
fiscal year 2011 appropriations from October 1 through December 3, 2010.
NRC then issued guidance that it would apply fiscal year 2010 funding
levels for all programs except the Yucca Mountain license review process.
For that program, NRC announced it would fund at the President’s fiscal
year 2011 budget proposal, which included a close-out of the license
review activities at the end of the fiscal year. Although no NRC staff have
been eliminated, an NRC official said that they are being reassigned to
other programs. The NRC staff had originally planned to issue a key safety
evaluation report in November 2010 as part of NRC’s technical review, but
NRC announced it no longer plans to issue that report. Also, even though
the Atomic Safety and Licensing Board announced plans to continue with
the licensing proceeding in consideration of challenges to the license
application in late 2010, pursuant to the October 4, 2010, budget guidance
the board is now closing out its activities. According to NRC’s Chief
Financial Officer, both the NRC staff and the Atomic Safety and Licensing
Board are to submit plans to the NRC commissioners for an orderly
shutdown of activities in 2011. The NRC Inspector General is investigating
whether NRC had the authority to adopt the fiscal year 2011 budget
proposal. In a separate action, the parties that are currently suing DOE and
NRC asked the court to lift its stay and expedite proceedings, in part,
because of NRC’s actions. In response, the United States Court of Appeals
for the District of Columbia Circuit announced that oral arguments would
be held on March 22, 2011.
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Termination of the
Repository Program
Could Provide Some
Benefits, but Adverse
Impacts Are Likely

Terminating the Yucca Mountain repository program could bring benefits,
primarily the opportunity for DOE to seek new approaches to nuclear
waste management that could be more widely accepted by the public,
particularly since Yucca Mountain had little support from the state of
Nevada. However, termination would also restart the costly and timeconsuming process of finding a permanent disposal repository or some
other solution for spent nuclear fuel and could take decades and billions
of additional dollars. Furthermore, termination would likely prolong the
need for interim storage of spent nuclear fuel at reactor sites, which would
have financial and other impacts.

Termination Would
Provide a Key Benefit

A key benefit of terminating the Yucca Mountain repository program, cited
by the Secretary when explaining the termination decision, is the
opportunity to seek other approaches that might achieve broader
acceptance than Yucca Mountain. The proposal to build a permanent
repository at Yucca Mountain has faced significant opposition from some
politicians and members of the public, particularly in Nevada. Past
proposals for repositories at other sites, such as the Hanford Site, faced
similar opposition. If a more widely accepted alternative is identified, it
carries the potential for avoiding costly delays experienced by the Yucca
Mountain repository program. However, there is no guarantee that a more
acceptable alternative will be identified. The Secretary stated that
advances in technology have provided the nation with time to develop an
alternative approach to permanent disposal that might be more widely
accepted. DOE, in a statement to the Atomic Safety and Licensing Board,
stated that recent advances in methods for storing spent nuclear fuel in
dry casks, rather than pools of water, will allow the spent fuel to be stored
on site for a much longer period of time—perhaps as long as 300 years.
During this time, scientists could research and develop other alternatives
for a permanent solution. Furthermore, DOE stated that reprocessing of
spent nuclear fuel has the potential to reduce the amount of nuclear waste
and improve waste forms for disposal, although DOE noted that the
technology is still in its early stages. DOE has not yet identified other
alternatives and has tasked the Blue Ribbon Commission with doing so.
The full significance of this benefit is not yet clear because there is not yet
an effective, affordable alternative to a permanent geologic repository.
Although alternatives for managing spent nuclear fuel might be identified
in the future, the National Research Council of the National Academies
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reported that, for the foreseeable future, the only alternatives capable of
ensuring the safety and security of spent nuclear fuel are continued
storage and geologic disposal. 27 For example, alternatives—such as
disposal in narrow shafts bored deep into the ground—could be feasible
but face cost or technical constraints. We reached the same conclusion in
our November 2009 report, for which we consulted 147 national experts
about alternatives to the Yucca Mountain repository. 28 Technologies to
reduce the radioactivity or volume of spent nuclear fuel, such as
reprocessing or the use of advanced reactors, still face technical and
economic challenges and do not eliminate the need for a permanent
disposal alternative. 29 In addition, the Chief Executive Officer of the
Nuclear Energy Institute told the Blue Ribbon Commission that, even with
reprocessing, the nation will still need a geologic disposal facility. 30

Termination Would Restart
a Costly, Time-Consuming
Process

The termination of Yucca Mountain essentially restarts a time-consuming
and costly process. In the case of Yucca Mountain, this process has
already cost nearly $15 billion through 2009 and, if work on Yucca
Mountain had continued, it could have cost an additional $41 billion to $67
billion more to complete, as we reported in 2009. 31 DOE officials told us
that many factors, including some outside DOE’s control, could have
affected when the Yucca Mountain repository would have opened, or
whether it would have opened at all. If work on licensing and constructing
Yucca Mountain had continued, DOE would have had to obtain NRC
license approval, certain crucial permits from the state of Nevada, funding
from Congress, and other key congressional actions, such as permanently
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National Research Council of the National Academies, Disposition of High-Level Waste
and Spent Nuclear Fuel: The Continuing Societal and Technical Challenges (Washington,
D.C.: 2001).
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GAO, Nuclear Waste Management: Key Attributes, Challenges, and Costs for the Yucca
Mountain Repository and Two Potential Alternatives, GAO-10-48 (Washington, D.C.:
Nov. 4, 2009).
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We previously reported that construction of a reprocessing plant could cost as much as
$44 billion. The Congressional Budget Office estimated that annual costs for operating a
reprocessing facility could cost between $2 billion and $4 billion. See GAO-10-48.
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Statement of Marvin Fertel, Chief Executive Officer of the Nuclear Energy Institute,
before the Blue Ribbon Commission on May 25, 2010. Note also that the Nuclear Energy
Institute favors consolidated storage of spent nuclear fuel, rather than leaving it on site.
See http://brc.gov/may2010_meeting.html.
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GAO-10-48. Amounts are in 2009 present value.
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withdrawing public land for the repository. Despite these challenges,
DOE’s 2008 estimate for opening the Yucca Mountain repository—before
DOE took steps to terminate it—was 2020. While we recognize this 2020
date was not certain, we know of no better assumption to meaningfully
assess the impact of a termination of the Yucca Mountain repository
program. In written comments to us, DOE officials stated it is speculation
to say a new strategy will take longer to implement than continuing with
the Yucca Mountain program because there was no guarantee of when, if
ever, the many significant steps for opening the Yucca Mountain
repository would have been completed. Since the comment provides only
a hypothetical bounding possibility—the Yucca Mountain repository might
have never opened, even without DOE’s current steps to terminate it—
rather than a new estimate for when the repository might have opened, we
note the DOE officials’ position but, with the exception of noting prior
work, we do not analyze it further.
DOE officials told us that it is conceivable that an alternative to Yucca
Mountain could be developed and implemented before Yucca Mountain
might ever have opened, such as opening a centralized interim storage
facility. Although DOE suggested that the Blue Ribbon Commission may
come up with alternatives that could be implemented sooner than Yucca
Mountain might have opened—particularly if the alternative has more
public acceptance and avoids costly delays due to local opposition—we
reported in 2009 that there were no other permanent alternatives to the
Yucca Mountain repository that could be implemented sooner than the
2020 projected date of opening Yucca Mountain. Although any permanent
disposal alternatives would come with uncertainties as to their cost and
schedule—as well as to their public acceptance—it is likely to take
decades to develop. We reported in 2009 that, according to a manager of
an industry effort to establish a centralized interim storage facility, even a
federal centralized interim storage facility is likely to take 17 to 33 years to
plan and implement. 32 An interim storage facility would include, among
other things, siting, licensing, and constructing the facility and
accompanying transportation infrastructure, as well as coordinating
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GAO-10-48. Dozens of experts reviewed our assumption for centralized interim storage,
which we assumed would take 19 years to begin operations. The experts did not
recommend changing that assumption. Some of the experts represented DOE, NRC, the
National Academy of Sciences, the Nuclear Waste Technical Review Board, the
Massachusetts Institute of Technology, the Nuclear Energy Institute, the National
Association of Nuclear Regulatory Utility Commissioners, the National Council of State
Legislators, and the State of Nevada Agency for Nuclear Projects, and a variety of other
academic, industry, and independent groups.
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transportation routes with states. If such a facility were initiated in 2011,
this makes the most likely initial opening date somewhere from 2029 to
2045. 33 It is possible that industry might develop and implement its own
interim storage facilities sooner, but, as we reported in 2009, an interim
storage facility is not a permanent alternative to a repository.
Nevertheless, by terminating work on Yucca Mountain, DOE likely would
have to restart the process for any alternative repository site, since every
site is unique, according to NRC officials. Some of the officials we spoke
with estimated that the termination of Yucca Mountain could set back the
opening of a new geologic repository by at least 20 years and cost billions
of dollars. Some stakeholders referred to the termination as “kicking the
can down the road.” Moreover, several DOE and NRC officials and
industry representatives stated that ending the license review process
before allowing NRC to review the merits of the application was a loss of
potentially valuable information, particularly NRC’s assessment regarding
acceptability of the license application.
As a result of the termination of the Yucca Mountain repository program,
DOE may also need to seek additional funding for an alternative
repository. About 60 percent of the cost of developing a repository has
thus far been paid for by the nuclear waste fund, but utilities only pay into
the fund for as long as their reactors are operating. Most of the reactors in
this country are working to obtain a license extension or have already
obtained one for an additional 20 years of operation, and it is not clear
how much longer reactor operators will be paying into the nuclear waste
fund. As reactors retire, they will need to be replaced by new reactors
paying into the fund, or, according to DOE officials, the fund will be drawn
down faster than it can be replenished. According to DOE officials, the
nuclear waste fund was designed to build a large surplus that could be
relied upon for when the very high construction costs exceed annual
contributions; then, the generally high, but decades-long costs for
operations, during which the nuclear waste fund is likely to be drawn
down. For example, our analysis of DOE’s cost projections for Yucca
Mountain shows that construction of a repository would have averaged
over $1.7 billion annually, but with some years exceeding $2 billion.
Although the costs of siting, licensing, constructing, and operating an
alternate repository site are uncertain, or even if a repository will be the
path followed by DOE in the near future, DOE has already spent about $9

33

DOE generally agreed with our findings in this report.

Page 29

GAO-11-229 Yucca Mountain Termination

000355

billion from the nuclear waste fund. If DOE were to pursue an alternate
repository—assuming an alternate repository would have costs similar to
the Yucca Mountain repository—it is not certain that the fund will have
built up a sufficient surplus to site, license, construct, and operate it. DOE
makes an annual assessment of the adequacy of the nuclear waste fund to
ensure that full costs of a disposal program will be fully recovered. In
November 2010, the Secretary determined that the fund was adequate,
even though an attachment stated that DOE had no alternative to the
Yucca Mountain repository, and that the Yucca Mountain repository
provided the closest “proxy”—in terms of cost—to an alternative. If the
nuclear waste fund does not have a sufficient surplus for an alternate
repository, additional funding would have to be found. One option,
according to DOE officials, is for the Secretary to propose an adjustment
of the fee in accordance with the NWPA, but they said the agency must do
so while nuclear reactors are still operating. Moreover, since the taxpayers
have paid a proportion of the costs to establish a repository for DOEmanaged high-level waste and spent nuclear fuel, the taxpayers may also
end up paying more for an alternate repository. In addition, the proposed
termination has prompted calls from industry for DOE to suspend
collection of payments into the Nuclear Waste Fund. Industry has argued
that their customers should not pay for a repository effort that has been
shut down, with no work being done on an alternative. Suspending
payments into the Nuclear Waste Fund could reduce the funds set aside
for a repository.

Termination Would
Prolong On-site Storage
and Increase Costs

The proposed termination of Yucca Mountain, which had been planned to
be opened in 2020, will likely prolong storage at reactor sites, which would
increase on-site storage costs. Because of delays in opening the Yucca
Mountain repository, on-site storage at commercial nuclear facilities has
been the de facto near-term strategy for managing spent nuclear fuel. Most
spent nuclear fuel is stored at reactor sites, immersed in pools of water
designed to cool it and isolate it from the environment. With the extension
of on-site storage because of the delays in opening Yucca Mountain, some
reactors are running out of space in their pools and have turned to drycask storage systems. In 2009, we reported that such systems for reactor
operators cost from about $30 million to $60 million per reactor, with
costs increasing as more spent nuclear fuel is added to dry storage. 34 We
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also reported that the spent nuclear fuel would likely have to be
repackaged about every 100 years, although experts said this is uncertain
and research is under way to better understand the longevity of dry-cask
systems. This repackaging could add from about $180 million to nearly
$500 million, assuming initial repackaging operations, with costs
dependent on the number of casks to be repackaged and whether a site
has a transfer facility, such as a storage pool.
Prolonging on-site storage would add to the taxpayer burden by increasing
the substantial liabilities that DOE has already incurred due to on-site
storage at commercial nuclear reactors. Were DOE to open Yucca
Mountain in 2020, as it had planned, and begun taking custody of spent
nuclear fuel, it would still have taken decades to take custody of the entire
inventory of spent nuclear fuel. Assuming a 2020 opening of Yucca
Mountain, DOE estimated that the total taxpayer liabilities for the backlog
as of 2020 would be about $15.4 billion and would increase by $500 million
for each year of delay thereafter. 35 It is important to recognize that these
liabilities are outside of the nearly $15 billion already spent on developing
a repository and the estimated $41 to $67 billion still to be spent if the
Yucca Mountain repository were to be constructed and become
operational, most of the cost of which is borne by the Nuclear Waste Fund.
Instead, these liabilities are borne by taxpayers because of the
government’s failure to meet its commitment to take custody of the waste
has resulted in lawsuits brought by industry. 36 Furthermore, not all of the
lawsuits have been resolved and industry has claimed that the lawsuits
still pending could result in liabilities of at least $50 billion. Some former
DOE officials and industry and community representatives stated that the
termination of the Yucca Mountain program could result in an additional
delay in the opening of a repository by at least 20 years, which would lead
to additional DOE liabilities in the billions of dollars. Until a final
disposition pathway is determined, there will continue to be uncertainties
regarding the federal government’s total liabilities.
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These amounts do not include $956 million already paid by taxpayers through the
Department of Treasury’s judgment fund. These amounts are in constant fiscal year 2010
dollars.
36
In addition, the Department of Justice has already incurred costs of over $168 million
through fiscal year 2010 to defend DOE in litigation. With ongoing litigation, these costs
will continue. There are no estimates of the future liability of these costs.
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At decommissioned reactor sites, prolonged on-site storage could further
increase costs or limit opportunities for industry and local communities,
according to industry and community representatives. 37 As long as the
spent nuclear fuel remains, the sites would not be available for other
purposes, and the former operators may have to stay in business for the
sole purpose of monitoring, storing, and providing costly security for the
fuel. Local communities could lose the potential use of the site for
alternative purposes, potentially impacting economic growth and tax
revenue. For example, according to an industry representative, a local
government in Illinois would like to encourage development of property
fronting Lake Michigan near a shutdown nuclear reactor planned for
decommissioning. A local government official stated in an interview with
the media, however, that it may be difficult to develop and sell the
property because prospective buyers may feel uneasy about living next to
a site storing spent nuclear fuel. Similarly, a local government official from
Minnesota expressed concern about having to provide security and
emergency response for the Prairie Island reactor site and its spent
nuclear fuel because tax revenues from the facility will decrease
substantially after it is decommissioned. However, these issues may not
affect all reactor sites. For example, officials in Oregon told us they did
not feel dry-cask storage at Trojan, a decommissioned reactor, adversely
affected economic growth or tax revenue. This site is about 42 miles north
of Portland, Oregon, and is not in a major metropolitan area.
Prolonging on-site storage could also increase opposition to expansion of
the nuclear industry, according to state and industry officials. Without
progress on a centralized storage facility or repository, some experts have
stated that some state and local opposition to reactor storage site
recertification will likely increase and so will challenges to nuclear power
companies’ applications for reactor license extensions and for new reactor
licenses. 38 For example, Minnesota officials noted that negative public
reaction to a proposal to increase dry-cask storage at a nuclear plant led
the state legislature to impose a moratorium on new nuclear plants. At
least 12 other states have similar prohibitions on new construction, 9 of
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Decommissioning is the safe removal of a facility from service and the reduction of
residual radioactivity to a level that permits release of the property and termination of the
license. In the case of decommissioned nuclear power plants, the spent nuclear fuel may
remain on site, so that the NRC would continue to license the site as an independent spent
fuel storage installation.
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which can be lifted when a means of disposing of spent nuclear fuel can be
demonstrated. Representatives from some tribal and environmental
organizations said they were concerned with the long-term on-site storage
of spent nuclear fuel. They said nuclear plants should take additional
measures to ensure the safety and security of dry-cask storage sites, and
they have raised these concerns in objecting to the relicensing of
commercial reactors in Minnesota and New Jersey. For instance, tribal
officials from the Prairie Island Indian Community in Minnesota told us
they opposed relicensing the Prairie Island Nuclear Generating Plant
because of environmental and safety concerns they have about living just
600 hundred yards from spent nuclear fuel.

Termination Could Further
Damage DOE’s Credibility

A final impact of terminating Yucca Mountain is that communities may be
even less willing to host spent nuclear fuel repositories or other storage
sites in the future due to further erosion of DOE’s credibility. Credibility
has long been a problem for DOE. For instance, in 1984, a DOE expert
panel found that DOE’s credibility was already low in the early 1980s
because of its past “ill-handled” repository siting experiences in Kansas,
Michigan, and New Mexico. According to the panel’s report, DOE’s
credibility was further strained at that time during initial site selection
efforts because its site selection guidelines were criticized as being
“superficial and vague.” DOE continued to face credibility issues over the
next 2 decades because of delays in the Yucca Mountain project. Several
stakeholders—including former DOE officials and officials from state
government, and representatives from industry and community groups—
said that DOE’s decision to terminate the Yucca Mountain repository
program has further damaged DOE’s credibility.

Past Experience May
Yield Potential
Lessons for Future
Nuclear Waste
Management Efforts

Our review of reports and interviews with DOE and NRC officials and
representatives of various national associations, local and state
governments, and community organizations suggest two broad lessons for
future repository efforts or other nuclear waste management efforts. First,
overcoming social and political opposition is crucial, and transparency,
economic incentives, and education are important tools in doing so.
Second, in developing a waste management alternative, it is important to
have consistent policy, funding, and leadership, since any such effort will
take decades.
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Transparency, Incentives,
and Education Are
Important in Overcoming
Opposition

Reports spanning several decades cite societal and political opposition as
key obstacles to siting and building a permanent repository. In 1982, the
Office of Technology Assessment, an office of Congress from 1972 to 1995
that provided congressional members and committees with analysis of
scientific and technical issues, reported that after 3 decades of study, there
are “no insurmountable technical obstacles” and that the “greatest single
obstacle” to building a repository is an erosion of public confidence in the
federal government. 39 The National Research Council of the National
Academies reiterated this conclusion in a 2001 report, stating that the most
significant challenge to siting and putting into service a repository is
societal. 40 This lesson has also been borne out by previous U.S. attempts to
build repositories. At Yucca Mountain, lack of public support in Nevada
was a key reason DOE decided to terminate the effort, according to DOE.
In contrast, local community support was a key element in the success of
the Waste Isolation Pilot Plant (WIPP) repository in New Mexico. WIPP is
currently the world’s only operating permanent geologic repository for
nuclear waste, although it only accepts defense-related transuranic waste
and, according to a New Mexico state official, did not win support from
the state to accept high-level waste.
No nation has built a permanent repository for spent nuclear fuel or highlevel radioactive waste. Therefore, as industry and community
representatives pointed out, there is no model or set of lessons that will
guarantee success in this complex, decades-long endeavor. Various
reports and stakeholders noted that transparency, incentives, and
education were important features that could improve the likelihood of
success. However, some social and political opposition may be extremely
difficult to overcome, regardless of any of these features. For example, in
1992, DOE sought to develop a temporary spent nuclear fuel storage
facility in Wyoming, but the Wyoming governor stopped that effort. In a
letter to the county seeking to host the facility, the governor wrote that,
despite the assurances of federal officials, even those with personal
integrity and sincerity, he could not be sure that the federal government’s
attitudes or policies would remain the same over the next 50 years. He
wrote that, once the federal government gains a foothold to a nuclear
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Office of Technology Assessment, Managing Commercial High-level Waste (Washington,
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National Research Council of the National Academies, Disposition of High-Level Waste
and Spent Nuclear Fuel: The Continuing Societal and Technical Challenges (Washington,
D.C.: 2001).
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program in the state, the state may be powerless to have any further say in
the program.

Transparency and Cooperation

Several reports, DOE and state government officials, and industry and
community representatives noted that transparency in dealing with local
and state governments and affected parties may help overcome local and
state opposition to a repository. Transparency demonstrates a willingness
to address concerns openly and fosters the dialogue necessary to resolve
differences and enhance cooperation, according to reports and interviews.
DOE and state and local government officials said that transparency was
an important factor in the successful opening of WIPP. For example, DOE
evaluated key technical issues in the design of WIPP in part by using
panels of independent experts, whose internal discussions and results
were open to the public. Furthermore, according to a DOE report,
stakeholders and the public were invited to actively participate in many
WIPP technical meetings, and the public was allowed access to technical
documents on characterizing the WIPP site. A report by scientists and
managers at Sandia National Laboratories found that these efforts built
confidence in the acceptability and integrity of the science program and
built public trust.
Conversely, state government officials told us that, if local communities or
states feel that the federal government is not willing to address their
concerns in a transparent way, they will be less inclined to work
cooperatively with the federal government. For example, during the 1960s,
the Atomic Energy Commission attempted to develop a high-level waste
repository in a salt formation near Lyons, Kansas. Critics charged that the
commission was not transparent in its efforts, instead rushing to its
decision and refusing to address the concerns of local and state officials.
The commission abandoned its plans for the Lyons site in 1972, after
opposition intensified and additional technical questions arose, such as
whether it was possible to plug exploratory gas and oil shafts at the site.
Similarly, according to a former DOE official and state and local
government officials, DOE lacked transparency in developing its plans for
the Yucca Mountain repository. For example, during studies of the
mountain over the past 20 years, DOE found that water moved through the
area faster than previously realized. As DOE site characterization and
design activities continued, DOE’s engineering designs changed, such as
improved alloys for waste canisters to delay corrosion and titanium-based
drip shields to keep the canisters dry. According to a former DOE official
and representatives from state and local governments and a community
group, DOE did not consult with the local or state governments or other
affected parties in developing these new solutions; it also did not establish
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independent scientific panels or any form of state oversight that might
have given affected parties more confidence in the solutions. DOE
included these technologies in its license application, but they have now
become the focal point of several of the challenges raised in the licensing
proceeding.
Another way to gain support is to promote state involvement in key
decisions and oversight, according to a state government official and DOE
contractors. This is important because, although many communities might
be found willing to host a repository, most states would not be willing to
do so because of broader constituencies and issues related to federal-state
relations. For example, despite the growing willingness of the community
of Carlsbad and of communities along the transportation routes to host the
repository, the state of New Mexico continued to oppose WIPP, as did
many activist groups. The project might have ended due to state
opposition, but DOE conceded some of its authority to the state, agreeing
to fund the Environmental Evaluation Group in 1978, a technical oversight
group made up of independent technical experts and funded through a
DOE contract. The state did not consider this enough to address its key
concerns, however. Specifically, the state was concerned that DOE had
already made a decision to site a repository in New Mexico before
technical assessments had been completed and that the state had no
enforceable legal mechanism for asserting its rights. As a result, the state
sued DOE and, in exchange for the state’s dropping the lawsuit, DOE made
further concessions when DOE and the state signed the Consultation and
Cooperation Agreement in 1981, giving the state greater input and
oversight on WIPP. The agreement, according to a state government
official, set the stage for both sides to work cooperatively together to
resolve future differences. Without these concessions and agreements,
WIPP might have been further delayed in opening or might never have
opened at all, according to a WIPP project leader for the state of New
Mexico. In contrast, although the NWPA established an independent
oversight group and DOE held public meetings, DOE and the state of
Nevada never established an agreement similar to the Consultation and
Cooperation Agreement DOE signed with New Mexico, which would have
given Nevada an oversight role over the Yucca Mountain repository. 41

41
The NWPA created the Nuclear Waste Technical Review Board, an independent federal
agency to provide scientific and technical oversight for Yucca Mountain. The board’s
mission and reports can be found at http://www.nwtrb.gov/.
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Long-term Incentives

Many stakeholders we talked to, including officials from DOE and state
government, a former DOE official, and representatives from community
groups, said substantial, long-term investments in the host community and
state can help win support. Long-term investments keep key parties
committed to a repository effort after it has begun, which is important in
an effort that will take several decades. Several of the stakeholders said
that significant investments in infrastructure or local economic
development are preferable to cash payments, which can end at any time.
State government and DOE officials said that the benefits package for
Yucca Mountain in the NWPA—including $20 million per year in cash after
receipt of the first spent fuel until closure of the facility—was not enough
to be considered an incentive for Nevada, particularly since Nevada was
expected to make a concession for other states without any
commensurate contribution from those states. Although Nevada currently
purchases electricity from utilities that generate electricity from nuclear
power, this may not have been the case when Yucca Mountain was first
selected. In the case of WIPP, a New Mexico state official stated that one
agreement DOE negotiated with New Mexico guaranteed funding for
highway improvements along WIPP’s transportation routes for 15 years,
totaling $300 million. In addition to a benefits package, comments
reflecting views from DOE, local government, and the National Academy
of Sciences, suggested that the federal government should consider
penalties designed to discourage local and state governments from taking
advantage of benefits without upholding long-term commitments.
According to reports, many other countries are also offering benefits for
communities willing to host a geologic repository. The amount and type of
benefit varies. For example, Sweden provided a cash payment of $60
million to the community selected to host a repository in that country.
Although France is still in the planning stages for its repository, it is
planning long-term economic development for the host community.

Education

Some stakeholders told us that education may be needed to overcome
misperceptions about nuclear waste and its storage to gain public
acceptance. Members of community and academic groups, including the
National Academy of Sciences, told us that some members of the public
incorrectly equate spent nuclear fuel with nuclear weapons. They
associate spent fuel with images of mushroom clouds from the detonation
of a nuclear warhead, when in fact spent nuclear fuel cannot explode.
Education has proved useful. For example, DOE’s contractor at WIPP
involved local communities situated along the transportation routes
throughout the state, providing education and training programs and
equipment related to the safe transportation of radioactive waste. These
efforts resulted in increased acceptance of the project, according to local
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government officials and community representatives. Other countries are
also pursuing education. For example, Canada’s initial efforts at
developing a geologic repository were tabled due to a lack of public
support, and the country’s newly created Nuclear Waste Management
Organization has made education one of several key issues related to longterm management of spent nuclear fuel. This is a key effort to gain public
acceptance for its new repository project, according to a report recently
issued by the organization.

Consistent Policy, Funding,
and Leadership Are
Important in Any Waste
Management Effort

Based on reports and interviews with DOE and NRC officials,
representatives of various national associations and community
organizations, and local and state government officials, we identified a
second broad lesson—emphasizing consistent policy, funding, and
leadership—that may help address societal and public opposition to a
repository or other waste management alternative over the decades it will
take to complete the effort.

Consistent Policies

Our previous reports about programs at DOE and other agencies have
highlighted the importance for policies to be credible and consistent to be
effectively implemented. 42 Several stakeholders we interviewed and the
reports we reviewed reaffirmed this.
According to reports and interviews, the nation’s nuclear waste
management policies over the past several decades have not been
consistent, which has contributed to public opposition. In particular, an
independent report issued in 1984 on alternative methods for financing and
managing the nuclear waste program stated that there was a serious and
inherent lack of stability and continuity in the nation’s nuclear waste
management program that adversely impacted DOE’s credibility. 43 More
recently, stakeholders we spoke with from states, industry, and community
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See, for example, GAO, Department of Energy: Actions Needed to Develop High-Quality
Cost Estimates for Construction and Environmental Cleanup Projects, GAO-10-199
(Washington, D.C.: Jan. 14, 2010); and Environmental Health: High-level Strategy and
Leadership Needed to Continue Progress toward Protecting Children from
Environmental Threats, GAO-10-205 (Washington, D.C.: Jan. 28, 2010).
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Advisory Panel on Alternative Means of Financing and Managing Radioactive Waste
Facilities, Managing Nuclear Waste – A Better Idea (Washington, D.C.: 1984). This report
was authorized by the Secretary of Energy in 1983 in response to Sec. 303 of the NWPA,
which required the Secretary of Energy to study alternative approaches to managing the
construction and operation of all civilian nuclear waste management facilities.
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groups pointed out changes in nuclear waste management policy that they
considered inconsistent. For example, some stakeholders said that the
NWPA originally contemplated several sites in the West and several in the
East to be evaluated for a potential nuclear waste repository, with the final
result being one repository in the West and one in the East. However, a 1987
amendment to the NWPA eliminated this approach and directed DOE to
focus its site characterization efforts only on Yucca Mountain.
In addition, federal agencies have at times been inconsistent in their
policies on safety standards for a repository, considered one of the more
critical issues for public acceptance. For example, the federal government
did not have post-closure safety standards in place for either WIPP or
Yucca Mountain when it began work assessing the likely performance of
each repository’s design, making it difficult for the federal government to
determine how well the repository needs to perform to protect public
health or what reliance to place on natural or engineered systems.
Although work began at WIPP in 1974, the Environmental Protection
Agency (EPA) was not given authority to issue safety standards for offsite
releases from radioactive material in repositories until NWPA, in 1983.
EPA issued generic safety standards in 1985 and standards specific to
WIPP in 1996. EPA did not issue safety standards specific to Yucca
Mountain until 2001, even though DOE had begun to focus its work there
in 1987. EPA’s standards directed that the repository’s safety must be
demonstrated over a 10,000-year period. However, after several groups
filed suit, alleging that certain standards were not sufficient, EPA revised
some standards in 2008 to use a 1-million-year period during which safety
must be demonstrated. A former DOE official and a community group
representative said the initial lack of standards galvanized opposition in
both New Mexico and Nevada, and the 1-million-year standard, which
many stakeholders we interviewed, including scientists, described as an
unreasonably long time period for accurate projections, brought the
credibility of Yucca Mountain standards into question.
For example, some reports we reviewed and stakeholders we interviewed
from state and community groups, stated that to achieve consistency, a
nuclear waste management program should be insulated from the political
influences and changes in policy that have plagued the process for
decades. They stated that policies are inherently likely to change over the
time it will take to implement a program. Although there was general
agreement that affected parties needed to be part of the process, there
were different viewpoints on how best to insulate the program. The 1985
independent report on alternative methods for financing and managing the
nuclear waste program recommended that a federally chartered,
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government-owned corporation should be responsible for the siting and
construction of the repository in an environment largely free from political
influence. The report noted that the organization model would effectively
involve key affected parties in siting decisions, which the report called
probably the most essential element in ensuring the long-term success of
the program. The 1982 report from the Office of Technology Assessment
concluded that an independent agency may be the best, if not the only,
way to maintain credibility. Some stakeholders agreed with these
assessments, noting that DOE was subject to political influences and had
lost a lot of its credibility as a result of changes in policy. They stated that
an independent organization could bring the credibility necessary to draw
key affected parties to an open and transparent discussion on siting. In
addition, they stated that an independent organization could be structured
to have more financial independence, free of some of the conditions that
limited OCRWM in DOE, but they noted that such an organization would
still require oversight. Some quasi-governmental organizations have been
developed and implemented with varying degrees of success. We have
reported on quasi-governmental organizations and issues related to risky
behaviors because of their federal sponsorship and the need for adequate
oversight. 44 Still other stakeholders we talked with had different
viewpoints, stating that DOE remains an adequate entity for the process,
noting that it had successfully sited and built WIPP.
Conversely, some DOE officials and a community representative said that
the site selection process is inherently political. They stated that the
selection of a site—assuming the candidate sites are technically
satisfactory—should be addressed through a political process involving all
stakeholders. Some stakeholders suggested that a final decision should be
made by Congress if it is to have any lasting authority.

Consistent funding

DOE and state officials and community representatives told us that
OCRWM’s annual budget was not predictable. OCRWM’s annual
appropriations varied by as much as 20 percent from year to year, and its
average annual shortfall of appropriations from its budget request was
about $90 million each year. Stakeholders, including former DOE officials,
said that this makes long-term planning difficult. According to DOE, the
original intent of NWPA was to provide consistent funding for a repository

44
See, for example, GAO, The Cooperative Model as a Potential Component of Structural
Reform Options for Fannie Mae and Freddie Mac, GAO-11-33R (Washington, D.C.: Nov.
15, 2010).
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and, until this is addressed, the uncertainty of funding may impact the
long-term plans for a repository.
According to current and former DOE officials, unless changes are made,
the Nuclear Waste Fund might not be sufficient to license, construct,
operate, and close a new repository. This is in part because as time goes
on, reactors will likely retire and, unless more reactors come on line to
replace the retiring reactors, payments to the fund will dwindle. According
to DOE, The fund was originally designed to build up an initial surplus to
allow it to be self-sustaining as reactors retire.

Continuity of Leadership

People we spoke with, including former DOE officials and industry
representatives, told us that continuity of leadership is important for
demonstrating commitment to local and state governments and other
affected parties and for providing quality management for a long-term
program. They said OCRWM operated with a revolving-door style of
management that hurt its relationships with local and state government
officials. For example, from 1983 through 2010, OCRWM had 17 directors,
more than half of them acting directors. Some former DOE officials and
industry representatives commented that, as part of DOE, OCRWM was
not always a high priority and the quality of managers running the program
varied. Some stakeholders said this illustrates a lack of commitment for
the program and undermined public trust in the nuclear waste
management program. Former OCRWM officials stated that OCRWM had
not been consistent in developing positive relationships with the local
communities and the state. One former OCRWM director noted the lack of
regular meetings with local community groups when he arrived.
Former DOE officials also told us that scientific leadership needs to
ensure a consistent focus on complying with the regulations or standards.
At WIPP, Sandia National Laboratories was named the lead laboratory in
1975, and its director for science remained in a key leadership position for
most of the time DOE worked to open the facility. Former DOE officials
said that this helped DOE keep its focus and prioritize its research over
the many years of study. In contrast, some stakeholders said the science at
Yucca Mountain was not as focused, primarily due to a lack of scientific
leadership. For example, the Nuclear Waste Technical Review Board
noted that some of the site’s early studies were not focused on the
performance assessment modeling needed to develop a license
application. DOE named Sandia National Laboratories as the lead
laboratory for Yucca Mountain in 2007, and former DOE officials and
industry representatives credited its leadership with contributing to the
completion of the license application, submitted in 2008.
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Conclusions

After decades of effort and nearly $15 billion in spending, DOE succeeded
in submitting a license application for a nuclear waste repository.
However, since then, DOE has dismantled its repository effort at Yucca
Mountain and has taken steps that make the shutdown difficult to reverse.
DOE focused on a rapid dismantlement because the administration ended
funding on September 30, 2010. Amid uncertainty over whether it had the
authority to terminate the Yucca Mountain repository program, DOE
terminated the program without formally assessing the risks stemming
from the shutdown, including the possibility that it might have to resume
the repository effort. Without a formal risk assessment, DOE cannot be
assured that it is aware of any risks it is still facing from the shutdown,
such as from missed opportunities to preserve institutional knowledge
that may be needed in future efforts. Furthermore, as more time passes
without a plan for resuming the licensing process at Yucca Mountain, DOE
may find it increasingly difficult to resume the process if it reconsiders its
decision or is compelled to do so. For example, DOE may find it
increasingly hard to gather staff with previous experience at Yucca
Mountain, since over time more will retire, relocate, or change careers.
Without an adequate closeout plan that included a risk assessment, DOE
has left itself vulnerable to losses in both experienced staff and physical
property. When DOE eliminated experienced staff, it did not tap them for
lessons learned that could be helpful for future efforts. Furthermore, DOE
did not complete an inventory of OCRWM property before it closed out the
Yucca Mountain site and does not know if equipment was stolen, even
though some of its storage sites were breached. Nor did DOE demonstrate
that it fully documented the return of any proceeds from sales of OCRWM
to the Nuclear Waste Fund. Until these issues are resolved, DOE remains
vulnerable to losses and may not be able to ensure it has appropriately
managed federal property and funds.
The potential termination of Yucca Mountain also has consequences
beyond DOE. On the one hand, it could offer a chance for the nation to
reconsider its approach to nuclear waste management, assess emerging
technologies, and possibly develop new technologies. On the other hand,
termination would once again defer the permanent disposal of some of the
nation’s most hazardous materials. In doing so, it would essentially restart
the search for a permanent solution. DOE has begun this process by
charging the Blue Ribbon Commission with evaluating nuclear waste
management and disposal alternatives. The commission has not been
charged with siting a new repository, the process around which so much
opposition has been focused. It is not clear what the nature of the
commission’s recommendations will be and whether they will endorse a
particular final disposal pathway. What is clear, however, is that
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developing and implementing any alternative to Yucca Mountain will likely
involve considerable time and cost.
Although much time and cost was involved in efforts to develop a
repository, similar mistakes have been repeated at different sites over the
decades—from Lyons, Kansas, to Yucca Mountain, Nevada. Specifically,
efforts have needed the transparency and other features that helped win
public support at WIPP, the nation’s only federal geologic repository. They
have also needed consistent policies, consistent funding, and a sustainable
funding mechanism, and continuity of leadership, which could have kept
the efforts focused and improved public acceptance of a repository. The
nation’s next investment of significant time and resources may be more
successful if these lessons are understood and implemented. Specifically,
improved policies, funding, program leadership, and departmental
priorities may help to ensure that costly past mistakes are not repeated.
Nuclear waste disposal is extremely controversial, and no strategy can
guarantee success. However, given the past and the consequences of
failure, many knowledgeable sources suggested that the task may require a
more predictable funding mechanism and more independence than DOE is
able to provide.

Because successfully resolving the issue of what to do with spent
commercial nuclear fuel will likely be a decades-long, costly, and complex
endeavor, which can be disrupted by changing views and unpredictable
funding, Congress may wish to consider whether

Matters for
Congressional
Consideration
•

a more predictable funding mechanism would enhance the federal
government’s future efforts to develop and implement a disposal solution
for the nation’s spent nuclear fuel, and

•

an independent organization, outside DOE, could be more effective in
siting and developing a permanent repository for the nation’s nuclear
waste.
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Recommendations for
Executive Action

Agency Comments
and Our Evaluation

To help minimize the impact of the rapid shutdown, improve
accountability for assets related to Yucca Mountain, and improve the
likelihood of success of future nuclear waste management efforts, we
recommend that the Secretary of Energy direct the appropriate officials to
take the following two actions:

•

Assess the risks stemming from the rapid shutdown of Yucca Mountain
and develop a preliminary plan to restart the project, in case DOE is
required to do so.

•

Provide Congress with an inventory of property from the Yucca Mountain
repository program, including its value, and an accounting of the property
disposed of, the funds received from property transactions, and the
disposition of these funds.

We provided DOE and NRC with a draft of this report for their review and
comment. DOE provided written comments on March 30, 2011, which are
summarized below and reproduced in appendix IV. DOE stated that it
strongly disagreed with many of the findings in our draft report and both
of our recommendations. NRC provided written comments on March 17,
2011, which are reproduced in appendix V. NRC stated it had no
significant comments on our report and thanked us for the time and effort
taken to review this important topic. DOE and NRC also provided
technical comments, which we have incorporated as appropriate.
In its written comments, DOE stated that it strongly disagreed with many
of the findings in the report.
First, DOE questioned the veracity of information supplied by some
parties we interviewed. Specifically, DOE stated that some parties we
interviewed were “either ill-informed or had self-interested (for example,
financial) reason to disagree with DOE’s considered judgments.” In order
to address the objectives of our report, we developed a methodology to
ensure we obtained a complete, accurate, and balanced view of the Yucca
Mountain situation. As part of this approach, it was important to include
not only DOE’s viewpoint but that of other knowledgeable officials and
individuals. Collectively, we conducted more than 100 interviews with
officials from NRC and the Department of Justice as well as
representatives from industry, independent organizations, national
associations and organizations, academia, and community groups. It is
important to note that many of these knowledgeable individuals represent
the views of national organizations, are considered experts in their fields,
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or have appeared as witnesses before the Blue Ribbon Commission. We
spoke with five former DOE OCRWM directors and other former and
current DOE officials and staff, some of whom worked on or managed
various aspects of DOE’s shutdown efforts. Several of these officials and
staff provided views that conflicted with those of senior DOE managers.
For example, several of these former and current DOE officials expressed
concerns or reservations about aspects of DOE’s steps to terminate the
Yucca Mountain repository project, such as how property was
dispositioned. In addition to the officials interviewed, we reviewed
thousands of pages of documents and reports. We used information from
all of these sources to develop our findings, conclusions, and
recommendations.
Second, DOE’s comments questioned our assumption that the Yucca
Mountain repository would have opened in 2020. We believe that using a
2020 opening date is reasonable for analyzing the effects of a possible
termination of the program. As we made clear in our draft report, 2020 was
the target opening date that DOE itself established in 2008. In developing
this date, as we noted in the draft report, DOE considered the many steps,
including legislative and regulatory actions, needed in order to open the
repository. At any point in time, DOE could have changed its target date or
related assumptions, but it did not. We recognized in our draft report that
the opening date for the Yucca Mountain repository was not certain, but
DOE did not suggest an alternative date for us to use in our analysis.
Furthermore, DOE used its Yucca Mountain repository plans, in which
DOE assumes a 2020 opening date, in its annual 2010 assessment of the
adequacy of the fee that utilities pay into the Nuclear Waste Fund. More
specifically, in its 2010 assessment, DOE stated that the Yucca Mountain
repository scenario is the closest “proxy” to an as yet undefined
alternative. We have therefore retained this assumption while making clear
its limitations.
DOE also questioned our assumption that alternatives to Yucca Mountain
would likely take longer to implement and would lead to longer on-site
storage and increased costs. DOE stated that the Blue Ribbon Commission
will provide advice and make recommendations including alternatives for
the storage, processing, and disposal of spent nuclear fuel and high-level
nuclear waste, implying that such alternatives could be implemented
sooner than the Yucca Mountain repository, but provided no additional
information necessary for a meaningful analysis of such alternatives.
Moreover, the Blue Ribbon Commission itself, in a March 2011 summary of
data it has compiled so far, stated that a mined, geologic disposal facility
still seems to be the most widely accepted approach and that most
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challenges to nuclear waste disposal are political and social, not
technical. 45 It is not clear whether the Blue Ribbon Commission’s
recommendations can or will address these challenges, whether DOE will
choose to implement any of the Blue Ribbon Commission’s
recommendations, or how quickly they can be implemented. In contrast,
key interim or permanent alternatives to the Yucca Mountain repository
that we reviewed—centralized storage, reprocessing, or even a different
repository—could take decades to implement. Although DOE stated in its
comments that it could begin operations of a centralized storage facility in
as little as 6 years, the evidence does not support this. The only effort to
open a centralized facility for storing dry casks of commercial spent
nuclear fuel—a private industry venture—began about 16 years ago, but
continues to face legal and political challenges and at least 3 years of
construction before it can begin operations. DOE itself acknowledged that
it might only succeed in opening a centralized storage facility in 6 years if
various complex statutory, regulatory, siting, construction, and financial
issues were expeditiously resolved. As we note in our report, the
termination of the Yucca Mountain repository essentially restarts a time
consuming and costly process that has already cost nearly $15 billion
through fiscal year 2010. The significant opposition to the Yucca Mountain
repository, particularly from Nevada, is not a new development and DOE’s
pursuit of the repository in the face of this opposition, followed by its
citing of this opposition in its decision to terminate the project after more
than 20 years, raises great uncertainty and questions about DOE’s
credibility on this issue.
Third, DOE stated that it acted responsibly in carrying out the Yucca
Mountain repository shutdown, including assessing risks and ensuring an
orderly project termination. We included in our report DOE officials’
descriptions of steps taken to plan the shutdown of the program, such as
weekly meetings, but that does not constitute an endorsement of those
steps as being complete and comprehensive. As we and DOE’s Inspector
General noted, DOE’s efforts, while significant, were still no substitute for
having an approved shutdown plan that includes a risk assessment. Such a
plan can establish a shared understanding of goals and the methods to be
used to reach them. Furthermore, a comprehensive risk assessment would
identify not just the immediate risks of shutting down the program, but the
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longer-term risks that could impact future waste management efforts.
Such a risk assessment would help the department ensure that it has
considered all of the likely risks and taken appropriate actions to mitigate
possible impacts. Given the significant time and funds invested in the
Yucca Mountain effort, and the time and funds likely to be invested in a
future effort, it is reasonable to expect that a formal shutdown plan,
including a risk assessment, be completed.
Fourth, DOE stated that it complied with governing legal principles for
disposal of property related to the Yucca Mountain repository program.
However, DOE’s property management decisions and its ambitious
property disposition schedule raised questions that we sought to highlight
in our draft report. For example, the justification that DOE used in
selecting the method it used to dispose of its large volume of property,
while complying with federal property regulations, seemed “unusual,”
according to a GSA official with authority over property management in
the West. Specifically, DOE used only a small sample of property that
could not be sold—three pallets of miscellaneous computer equipment—
to document the decision to transfer as abandoned property over 100
truckloads of office furniture and equipment. Also, DOE’s statement in its
comments to us that our draft report “inappropriately suggests that DOE
should have conducted an inventory of the property remaining at the
Yucca Mountain site prior to the shutdown of OCRWM,” raises another
question. A DOE order concerning personal property management directs
managers to perform regular physical inventories of personal property that
they are responsible for, and the fact that DOE officials could not
ascertain whether any property was taken when storage units were broken
into seems to illustrate that this was not done. 46 Finally, DOE provided us
with little documentation on certain property that was to be sold at fair
market value, with the proceeds returned to the Nuclear Waste Fund.
Although we acknowledge that DOE still has to reconcile its contracts, the
lack of available documentation—including for one transaction that
occurred in October 2009—raises questions about whether DOE
documentation is sufficient to support timely oversight of such sales.
Fifth, DOE stated that it took steps during the shutdown that gave DOE
the ability to resume an active licensing proceeding, if so required. Our
concern is not that DOE would be unable to resume the process but that it
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may be significantly slowed, and possibly less successful, with the loss of
knowledgeable and experienced staff. It is unclear whether any of these
staff would return to work if the licensing should resume. For example,
although DOE stated that it took steps to retain federal DOE employees
within other DOE units, many left DOE employment. As stated in the
report, according to DOE, its Office of Human Capital had information on
the location of the federal employees who found other employment within
DOE, but DOE officials stated that they were not certain all those former
employees would be interested in returning to a licensing effort. DOE
officials stated that they could also use staff without Yucca Mountain
experience, but the substitution of these staff could jeopardize the quality
of the license defense, according to a key Sandia National Laboratories
official with management responsibilities over the Yucca Mountain
repository. Additionally, under normal attrition rates, as DOE stated in its
comments, DOE might be expected to successfully hire and train a few
individual employees and successfully integrate them into an existing
team, but recruiting an entire new team would, by DOE’s own admission,
require years of training in technical and regulatory roles.
Lastly, DOE disagreed with our two recommendations, but, based on the
discussion above, we continue to believe they are appropriate. First, DOE
disagreed with our recommendation that it assess the risks stemming from
the rapid shutdown of Yucca Mountain and develop a preliminary plan to
restart the project. DOE stated that it had already assessed and taken
steps to mitigate the key risks associated with the shutdown and cast
doubt on any useful purpose being served by conducting an after-the-fact
risk assessment. However, as we have stated, DOE management did not
approve a formal shutdown plan or a risk assessment, and DOE relied
instead on focus groups of DOE staff and meetings between DOE staff and
management. As a result, DOE may be unaware of all the risks it faces,
particularly long-term impacts on future waste management efforts. In
addition, the future of the Yucca Mountain project remains uncertain, and
more comprehensive planning and risk assessment could help DOE more
efficiently respond with a quality defense of its license application if it is
required to resume the license review proceedings.
DOE also disagreed with our recommendation that it provide Congress
with an inventory of property from the Yucca Mountain repository
program. It stated that an inventory of the property at Yucca Mountain has
already been completed, that reconciliation of property transactions and
inventory will take place as part of contract close-outs, and that the
applicable property disposition procedures were followed. However, the
actions DOE took would appear to be insufficient in light of the facts.
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Specifically, DOE officials could not ascertain whether any property was
taken when storage units at the Yucca Mountain site were broken into, and
the department had little documentation on certain property that was to
be sold so that the proceeds could be returned to the Nuclear Waste Fund.
If DOE had an inventory of its property and an accounting of the property
disposed of and funds received, as it should have, compiling this
information to provide Congress with a more complete understanding
should not be particularly difficult or time-consuming.

As agreed with your offices, unless you publicly announce the contents of
this report earlier, we plan no further distribution until 30 days from the
report date. At that time, we will send copies to the appropriate
congressional committees, Secretary of Energy, Chairman of NRC, and
other interested parties. In addition, the report also will be available at no
charge on the GAO Web site at http://www.gao.gov.
If you or your staff have any questions about this report, please contact me
at 202-512-3841 or gaffiganm@gao.gov. Contact points for our Offices of
Congressional Relations and Public Affairs may be found on the last page
of this report. Key contributors to this report are listed in appendix VI.

Mark E. Gaffigan
Managing Director
Natural Resources and Environment
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Appendix I: Scope and Methodology

To determine the basis for the Department of Energy’s (DOE) decision to
terminate the Yucca Mountain repository program, we wrote the Secretary
of Energy in May 2010 and requested that he provide his input. We also
reviewed key actions—and related documents—taken by DOE, the
Nuclear Regulatory Commission (NRC), and affected parties, including the
June 29, 2010, ruling by NRC’s Atomic Safety and Licensing Board that
denied DOE’s motion to withdraw its license application and court filings
related to DOE’s termination of the Yucca Mountain repository program.
Finally, we interviewed NRC officials about DOE’s decision.
To identify the steps DOE has taken to terminate the Yucca Mountain
repository program, and their effects, if any, we reviewed DOE budget
documents, memoranda, and correspondence. We visited the Office of
Civilian Radioactive Waste Management (OCRWM) offices in Las Vegas
and the Yucca Mountain site. We also spoke with DOE federal and
contractor officials from various offices involved with the termination
efforts, including OCRWM, the Office of Nuclear Energy, the Office of
Environmental Management, the Office of Legacy Management, the Office
of General Counsel, and Sandia National Laboratories. We also reviewed
pertinent DOE Office of Inspector General reports and interviewed
Inspector General officials. We used our Standards for Internal Control
in the Federal Government 1 to assess DOE’s plans to terminate the Yucca
Mountain repository and OCRWM.
To identify the likely major impacts of terminating the Yucca Mountain
repository program, we reviewed our prior reports and those of other
agencies within the legislative branch issued during the period from 1998
to 2010 (see app. II). We limited the analysis to this period because under
the Nuclear Waste Policy Act of 1982(NWPA), 1998 was the year that DOE
was to begin taking custody of spent nuclear fuel from commercial
reactors. We felt that the issues raised in these reports would adequately
capture a range of impacts associated with a potential closure of Yucca
Mountain repository program. We limited the scope of our review to
identifying primary impacts, such as increased storage costs. We also
spoke with representatives from key national associations and
organizations whose members were either affected by the termination of
the Yucca Mountain repository program or were in a position to comment
on the impact as a result of studies or analyses. These organizations are all

1

GAO, Standards for Internal Control in the Federal Government, GAO/AIMD-00-21.3.1
(Washington, D.C.: November 1999).
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Appendix I: Scope and Methodology

national in scope or are part of a national organization. They presented
views that reflected those of industry, government, academia, and
concerned groups. See appendix III for a list of these organizations. To
gain a local perspective on the possible impacts of a Yucca Mountain
termination, we contacted state and local government officials and
community groups near the proposed Yucca Mountain site and near the
Waste Isolation Pilot Plant (WIPP) site. We also selected a
nongeneralizable sample of nuclear power reactors—three operational
reactors, one reactor that is no longer operating but has not yet been
decommissioned, and one decommissioned reactor. We interviewed
officials from state and local governments, and representatives from
industry and local community groups at these sites. We conducted a site
visit to the decommissioned reactor, in Oregon. We considered several
factors when selecting the reactors. For example, we wanted to include
both the oldest and most recently licensed nuclear power reactors
because we assumed they would reflect different viewpoints on the
impacts of terminating the Yucca Mountain repository program. Table 1
gives details of the reactors we selected.
Table 1: Name, State, NRC Region, and Status of Commercial Nuclear Reactors
Sites We Contacted
Reactor site

State

NRC region

Status

Oyster Creek Nuclear
Generating Station

New Jersey

Region I

Oldest operating
reactor, commercial
operations began in
1969

Prairie Island Nuclear
Generating Plant

Minnesota

Region III

Operating reactor

Trojan Nuclear Plant

Oregon

Region IV

Decommissioned
reactor

Watts Bar Nuclear Plant

Tennessee

Region II

Newest operating
reactor, licensed in
1996

Zion Nuclear Power Station

Illinois

Region III

Reactor shut down but
not yet
decommissioned

Source: GAO analysis of NRC data.

In assessing potential impacts, we used DOE’s estimate of a 2020 opening
date for the Yucca Mountain repository in our analysis. DOE’s 2008
estimate for opening the Yucca Mountain repository was 2020, before it
took steps to terminate the program. While we recognize this 2020 date
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was not certain, we know of no better assumption to meaningfully assess
the impact of a termination of the Yucca Mountain repository program.
To identify the principal lessons learned from the various past nuclear
waste management efforts and how these might be applied to future
efforts, we reviewed our reports and those of other agencies within the
legislative branch issued during the period from 1982 to 2010 (see app. II).
We limited the analysis to this period because Congress passed the NWPA
in 1982. We felt that issues raised in these reports would address a range
of key lessons learned from the past nearly 30 years of U.S. nuclear waste
management. In addition to this analysis, we reviewed selected reports
from the federal government, academia, and industry relevant to lessons
learned. We interviewed DOE, NRC, and Sandia National Laboratories
officials who had worked on the Yucca Mountain project for their views
on principal lessons learned. We also talked to former DOE employees,
including five past directors of OCRWM. To obtain stakeholder
perspectives on lessons learned, we interviewed representatives from key
national associations and organizations, local and state governments, and
community organizations. To identify possible lessons learned from the
nation’s only federal radioactive waste geologic repository at WIPP
located in New Mexico, we conducted a site visit at the repository and
interviewed officials from DOE, Sandia National Laboratories, and state
and local governments. To identify possible lessons learned from the
repository experiences at other countries, we reviewed documents from
organizations such as the Organisation for Economic Co-operation and
Development and the Nuclear Waste Technical Review Board, and we
interviewed officials from DOE, Sandia National Laboratories, and the
Nuclear Waste Technical Review Board.
We conducted this performance audit from January 2010 to March 2011 in
accordance with generally accepted government auditing standards. These
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conclusions based on our audit objectives. We believe that the evidence
obtained provides a reasonable basis for our findings and conclusions
based on our audit objectives.
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Appendix II: A List of Reports Reviewed

Congressional Budget
Office

CBO. Budget Options, Volume 2. Publication No. 3191. Washington, D.C.:
August 2009.
CBO. The Federal Government’s Responsibilities and Liabilities Under
the Nuclear Waste Policy Act. Testimony statement of Kim Cawley, Chief
Natural and Physical Resources, Cost Estimation Unit, before the
Committee on the Budget, U.S. House of Representatives. Washington,
D.C.: July 16, 2009.
CBO. Costs of Reprocessing Versus Directly Disposing of Spent Nuclear
Fuel. Testimony Statement of Peter R. Orszag, Director, before the
Committee on Energy and Natural Resources, United States Senate.
Washington, D.C.: November 14, 2007.
CBO. The Federal Government’s Liabilities Under the Nuclear Waste
Policy Act. Testimony Statement of Kim Cawley, Chief, Natural and
Physical Resources, Cost Estimates Unit before the Committee on the
Budget, U.S. House of Representatives. Washington, D.C.: October 4, 2007.
CBO. Budget Options. Publication No. 2921. Washington, D.C.: February
2007.
CBO. Budget Options. Publication. Washington, D.C.: February 2005.
CBO. Homeland Security and the Private Sector. Washington, D.C.:
December 2004.
CBO. Cost Estimate: Nuclear Waste Policy Amendments Act of 1999.
Washington, D.C.: June 24, 1999.
CBO. Cost Estimate: H.R. 45, Nuclear Waste Policy Act of 1999.
Washington, D.C.: May 17, 1999.
CBO. Cost Estimate: H.R. 1270, Nuclear Waste Policy Act of 1997.
Washington, D.C.: September 25, 1997.
CBO. Reducing the Deficit: Spending and Revenue Options. Washington,
D.C.: August 1996.
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Congressional Research
Service

CRS. Civilian Nuclear Waste Disposal. RL33461. Washington, D.C.: April
9, 2010.
CRS. Energy and Water Development: FY2011 Appropriations. R41150.
Washington, D.C.: March 23, 2010.
CRS. The Yucca Mountain Litigation: Liability under the Nuclear Waste
Policy Act (NWPA) of 1982. R40996. Washington, D.C.: March 8, 2010.
CRS. Energy and Water Development: FY2010 Appropriations. R40669.
Washington, D.C.: January 5, 2010.
CRS. Nuclear Energy Policy. RL33558. Washington, D.C.: December 10,
2009.
CRS. Nuclear Waste Disposal: Alternatives To Yucca Mountain. R40202.
Washington, D.C.: February 6, 2009.
CRS. EPA’s Final Health and Safety Standard for Yucca Mountain.
RL34698. Washington, D.C.: October 6, 2008.
CRS. Radioactive Waste Streams: Waste Classification for Disposal.
RL32163. Washington, D.C.: December 13, 2006.

U.S. Government
Accountability Office

GAO. Nuclear Waste Management: Key Attributes, Challenges, and Costs
for the Yucca Mountain Repository and Two Potential Alternatives.
GAO-10-48. Washington, D.C.: November 4, 2009.
GAO. Global Nuclear Energy Partnership: DOE Should Reassess Its
Approach to Designing and Building Spent Nuclear Fuel Recycling
Facilities. GAO-08-483. Washington, D.C.: April 22, 2008.
GAO. Yucca Mountain: DOE Has Improved Its Quality Assurance
Program, but Whether Its Application for a NRC License Will Be High
Quality Is Unclear. GAO-07-1010. Washington, D.C.: August 2, 2007.
GAO. Yucca Mountain: Quality Assurance at DOE’s Planned Nuclear
Waste Repository Needs Increased Management Attention. GAO-06-313.
Washington, D.C.: March 17, 2006.
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GAO. Yucca Mountain: Persistent Quality Assurance Problems Could
Delay Repository Licensing and Operation. GAO-04-460. Washington,
D.C.: April 30, 2004.
GAO. Spent Nuclear Fuel: Options Exist to Further Enhance Security.
GAO-03-426. Washington, D.C.: July 15, 2003.
GAO. Nuclear Waste: Technical, Schedule, and Cost Uncertainties of the
Yucca Mountain Repository Project. GAO-02-191. Washington, D.C.:
December 21, 2001.
GAO. Radiation Standards: Scientific Basis Inconclusive, and EPA and
NRC Disagreement Continues. GAO/RCED-00-152. Washington, D.C.:
June 30, 2000.
GAO. Nuclear Waste: Impediments to Completing the Yucca Mountain
Repository Project. GAO/RCED-97-30. Washington, D.C.: January 17, 1997.
GAO. Department of Energy: Observations on the Future of the
Department. GAO/T-RCED-96-224. Washington, D.C.: September 4, 1996.
GAO. Nuclear Waste: DOE’s Management and Organization of the
Nevada Repository Project. GAO/RCED-95-27. Washington, D.C.:
December 23, 1994.
GAO. Nuclear Waste: Comprehensive Review of the Disposal Program Is
Needed. GAO/RCED-94-299. Washington, D.C.: September 27, 1994.
GAO. Nuclear Waste: Foreign Countries Approaches to High-Level Waste
Storage and Disposal. GAO/RCED-94-172. Washington, D.C.: August 4,
1994.
GAO. Nuclear Waste: Funds Spent to Identify a Monitored Retrievable
Storage Facility Site. GAO/RCED-93-199. Washington, D.C.: September 7,
1993.
GAO. Radioactive Waste: EPA Standards Delayed by Low Priority and
Coordination Problems. GAO/RCED-93-126. Washington, D.C.: June 3,
1993.
GAO. Nuclear Waste: Yucca Mountain Project Behind Schedule and
Facing Major Scientific Uncertainties. GAO/RCED-93-124. Washington,
D.C.: May 21, 1993.
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GAO. Transition Series: Energy Issues. GAO/OCG-93-13TR. Washington,
D.C.: December 1992.
GAO. Nuclear Waste: Status of Actions to Improve DOE User-Fee
Assessments. GAO/RCED-92-165. Washington, D.C.: June 10, 1992.
GAO. Nuclear Waste: DOE’s Repository Site Investigations, a Long and
Difficult Task. GAO/RCED-92-73. Washington, D.C.: May 27, 1992.
GAO. Nuclear Waste: Operation of Monitored Retrievable Storage
Facility Is Unlikely by 1998. GAO/RCED-91-194. Washington, D.C.:
September 24, 1991.
GAO. Nuclear Waste: Quarterly Report as of March 31, 1990.
GAO/RCED-91-55. Washington, D.C.: February l5, 1991.
GAO. Nuclear Waste: Changes Needed in DOE User-Fee Assessments to
Avoid Funding Shortfall. GAO/RCED-90-65. Washington, D.C.: June 7,
1990.
GAO. Nuclear Waste: Quarterly Report as of December 31, 1989.
GAO/RCED-90-130. Washington, D.C.: April 30, l990.
GAO. Nuclear Waste: Quarterly Report as of September 30, 1989.
GAO/RCED-90-103. Washington, D.C.: March 2, 1990.
GAO. Nuclear Waste: Quarterly Report on DOE’s Nuclear Waste Program
as of June 30, 1989. GAO/RCED-90-59. Washington, D.C.: December 12,
1989.
GAO. Nuclear Waste: DOE’s Budgeting Process for Grants to Nevada
Needs Revision. GAO/RCED-90-20. Washington, D.C.: October 20, 1989.
GAO. Nuclear Waste: Quarterly Report as of March 31, 1989.
GAO/RCED-89-178. Washington, D.C.: August 14, 1989.
GAO. Nuclear Waste: Termination of Activities at Two Sites Proceeding
in an Orderly Manner. GAO/RCED-89-66. Washington, D.C.: February 6,
1989.
GAO. Nuclear Waste: Repository Work Should Not Proceed until Quality
Assurance Is Adequate. GAO/RCED-88-159. Washington, D.C.: September
29, 1988.
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GAO. Nuclear Waste: Fourth Annual Report on DOE’s Nuclear Waste
Program. GAO/RCED-88-131. Washington, D.C.: September 28, 1988.
GAO. Nuclear Waste: DOE Should Provide More Information on
Monitored Retrievable Storage. GAO/RCED-87-92. Washington, D.C.: June
1, 1987.
GAO. Nuclear Waste: Status of DOE’s Implementation of the Nuclear
Waste Policy Act. GAO/RCED-87-17. Washington, D.C.: April 15, 1987.
GAO. Nuclear Waste: Institutional Relations under the Nuclear Waste
Policy Act of 1982. GAO/RCED-87-14. Washington, D.C.: February 9, 1987.

Office of Technology
Assessment

OTA. Managing the Nation’s Commercial High-Level Radioactive Waste.
OTA-O-171. Washington, D.C.: March 1985.
OTA. Managing the Nation’s Commercial High-Level Radioactive Waste
(summary). Washington, D.C.: April 1982.
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Appendix III: Organizations We Obtained
Input From
AREVA Inc.
Association of American Railroads
Carlsbad Department of Development (New Mexico)
Carlsbad Mayor’s Office (New Mexico)
City of Red Wing, Office of the Mayor (Minnesota)
Clark County Department of Comprehensive Planning (Nevada)
Columbia County Board of Commissioners (Oregon)
Columbia Riverkeeper
Council of State Governments, Midwestern Office
Eastern Environmental Law Center
Energy Communities Alliance
EnergySolutions
Exelon Nuclear
Grandmothers, Mothers and More for Energy Safety (New Jersey)
Institute for Energy and Environmental Research
International Nuclear Associates
Las Vegas Chamber of Commerce
Minnesota Department of Commerce
National Academy of Sciences
National Association of Regulatory Utility Commissioners
National Conference of State Legislatures
Natural Resources Defense Council
New Jersey Department of Environmental Protection
New Jersey Environmental Federation
New Mexico Environment Department
North American Water Office
Nuclear Energy Information Service
Nuclear Energy Institute
Nuclear Information and Resource Service
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Appendix III: Organizations We Obtained
Input From

Nuclear Waste Strategy Coalition
Nuclear Waste Technical Review Board
Nye County (Nevada)
Ocean County Sheriff’s Department (New Jersey)
Oregon Conservancy Foundation
Oregon Public Power Coalition
PECOS Management Services, Inc.
Portland General Electric
Prairie Island Indian Community
PSEG Nuclear
Public Utility Commission of Oregon
South Carolina Department of Health and Environmental Control
Southern Nuclear
Southern States Energy Board
Southwest Research and Information Center
State of Nevada Agency for Nuclear Projects
Tennessee Environmental Council
Tennessee Valley Authority
URS Corporation
U.S. Chamber of Commerce
Western Interstate Energy Board
Xcel Energy
Note: We also obtained input from other organizations not listed here.
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Appendix IV: Comments from the
Department of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy

Page 68

GAO-11-229 Yucca Mountain Termination

000394

Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix IV: Comments from the Department
of Energy
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Appendix V: Comments from the Nuclear
Regulatory Commission
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3/13/2017

US State by State Used Fuel and Payments to the Nuclear Waste Fund  Nuclear Energy Institute

US State by State Used Fuel and Payments to the
Nuclear Waste Fund
Payments Associated by Each State Are Based on Its Nuclear Plant Generation

State
Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Florida
Georgia
Idaho
Illinois
Iowa
Kansas
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Nebraska
New Hampshire
New Jersey
New York
North Carolina
Ohio
Oregon
Pennsylvania
South Carolina
Tennessee
Texas
Vermont
Virginia
Washington
Wisconsin
Other
Total

Metric Tons of Uranium
3,840
2,390
1,530
3,390
30
2,250
3,330
3,030
130
10,180
530
770
1,470
540
1,550
720
3,050
1,390
1,010
790
1,010
660
3,020
4,180
3,760
1,330
350
7,330
4,680
1,970
2,610
710
2,850
750
1,490
NA
78,590

Nuclear Waste Fund Contributions ($ M)
962.1
697.2
375.0
977.0
0.2
467.7
903.6
863.6
0.0
2,307.1
141.2
228.9
411.9
69.1
432.9
191.0
844.1
456.7
253.5
247.6
305.3
201.8
782.5
1,027.8
1,050.9
386.0
79.6
1,976.6
1,524.4
605.0
815.2
121.3
852.9
201.5
423.9
7.6
21,192.4

Notes:
Idaho is holding used fuel from Three Mile Island 2.
Used Fuel Data is rounded to the nearest ten may not add up due to rounding) and is as of December 2016.
The Department of Energy suspended collection of the Nuclear Waste Fund fee in May 2014.
Nuclear Waste Fund Contributions as of September 30, 2016.
Sources: Gutherman Technical Services; Department of Energy
Updated: 2/17
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https://www.nei.org/KnowledgeCenter/NuclearStatistics/OnSiteStorageofNuclearWaste/USStatebyStateUsedFuelandPaymentstotheNu
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