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ENDNOTES

1. The resulting crisis at the Fukushima Daiichi plant
was by no means the most tragic aspect of the disaster that
occurred in Japan on March 11, 2011: on the contrary, more
than 23,000 people were lost and immense damage was caused
by the immediate impacts of the earthquake and tsunami.

2. “Spent fuel” is sometimes also referred to as “used
fuel.” The difference in terminology in fact reflects a
profound policy issue as to whether the material should be
seen as a waste or a resource. We use the term “spent fuel” in
this report, but, as discussed in chapter 11, we believe it is
premature to resolve that policy debate.

3. The Nuclear Power Plant Exporters’ “Principles of
Conduct” are available at http://nuclearprinciples.org/the-
principles/.

4. The inter-temporal, inter-generational dimensions
of this ethical obligation have long been recognized in the
U.S. context and internationally. The 1996 IAEA “Joint
Convention on the Safety of Spent Fuel and Radioactive
Waste Management,” for example, speaks of the need to
avoid “compromising the ability of future generations to
meet their needs and aspirations.” (See http://www.iaca.org/
Publications/Documents/Conventions/jointconv.html.) Put
another way, plans for geologic disposal must not impose
reasonably predictable impacts on future generations that are
greater than those permitted for the current generation.

5. The “Open Government Directive” was sent by Peter
Orszag to the heads of executive departments and agencies
on December 8, 2009. See: http://www.whitehouse.gov/sites/
default/files/omb/assets/memoranda_2010/m10-06.pdf.

6. Atoms of a given element, such as uranium, can exist
in different forms or “isotopes,” depending on the number
of neutrons present in the nucleus of the atom. Different
elements are distinguished by their unique atomic number,
which reflects the number of protons in the atomic nucleus.
Uranium has an atomic number of 92, which means that
all uranium atoms have 92 protons. A U-235 atom differs
from a U-238 atom in that its nucleus holds three fewer
neutrons—143 neutrons instead of 146—in combination
with 92 protons.

7. Some reactors — such as the CANDU reactors
employed in Canada and elsewhere — can use natural

uranium as fuel.

8. There have been around 3,300 truck and rail shipments
of spent nuclear fuel in the United States since the mid-1960s
(Airm numbers before that are not available). There have been
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a very few barge shipments--most notably from Brookhaven
National Laboratory and the Shoreham plant, both on Long
Island--but they were multimodal shipments that used truck
or rail for most of the distance. Information on shipments

to date is taken from National Research Council, Going the
Distance? The Safe Transport of Spent Nuclear Fuel and High-
Level Radioactive Waste in the United States, Washington, DC:
The National Academies Press, 2006. See Table 3.2 on p. 188.

9. The amount of fission products is roughly proportional
to the amount of electricity generated, no matter what fuel
cycle is used. As a result, any nuclear energy system produces
wastes that will require disposal.

10. The figure shows the composition of a standard PWR
fuel assembly which achieved a burnup of 33 gigawatts per
ton after ten years of cooling. Adapted from “Fuel Cycles
for Sustainable Development and Waste Minimization,”
presentation by M. Salvatories, CAE/DEN Cadarache,
France at World Nuclear University Summer Institute
2007 (available at: http://www.world-nuclear-university.
org/html/summer_institute/2007/2007SI-lecture%20
Materials/0725/0725_Massimo%20SALVATORES_1/0725-
1-Massimo%?20Salvatores.pdf).

11. People are routinely exposed to low levels of radiation
in everyday life. These low-level exposures can come from
natural sources (e.g., cosmic rays, certain minerals) and
from man-made sources (e.g., building materials, medical

procedures such as x-rays, certain cancer treatments, etc.).

12. Riley E. Dunlap, Michael E. Kraft and Eugene A.
Rosa, eds., Public Reactions to Nuclear Waste: Citizens’ Views of
Repository Siting, Duke University Press, 1993.

13. Half-life is the time required for half of the initial

atoms of a given amount of a radionuclide to decay.

14. Weight (e.g., metric tons) is not the best measure of
the nuclear waste challenge. However, it is commonly used,
including in federal law, so we adopt the same practice for
purposes of this report.

15. Sources for the information shown in the figure
include the following: U.S. Environmental Protection
Agency, “Radiation Health Effects,” available at http://www.
epa.gov/radiation/understand/health_effects.html and World
Nuclear Association, “Nuclear Radiation and Health Effects,”
available at http://www.world-nuclear.org/info/inf05.html.
See also http://www.naturalnews.com/032136_radiation_
exposure_chart.html and http://www.informationisbeautiful.
net/visualizations/radiation-dosage-chart/.
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16. U.S. Department of Energy, “Supplemental Analysis
for the U.S. Disposition of Gap Material — Spent Nuclear
Fuel,” (DOE/EIS-0218-SA-4), January 2009.

17. U.S. Department of Energy, “Draft Environmental
Impact Statement (EIS) for the Disposal of Greater-Than-
Class C (GTCC) Low-Level Radioactive Waste (LLRW)

and GTCC-like Waste” (DOE/EIA-0375D), 2011. More
information available at htep://www.gtcceis.anl.gov/.

18. John McKenzie, Presentation to the Blue Ribbon
Commission on America’s Nuclear Future, March 25,
2010, available at htep://www.brc.gov/pdfFiles/NR_
Briefing_100325.pdf.

19. The Navy has also designed and built large shipping
casks that each hold one loaded spent fuel canister and are
designed for shipment by rail. The canisters were intended to
be transferred at Yucca Mountain into disposal overpacks and
then be directly disposed in the repository.

20. More details on the 1995 Agreement and the 2008
modifications to it can be found in a white paper prepared for
the BRC by Van Ness Feldman, P.C.: “Federal Commitments
Regarding Used Fuel And High-Level Wastes,” August 31,
2010 (Revised November 12, 2010). Available at www.brc.gov.

21. There is a similar agreement with the State of
Colorado under which Navy SNF has to be moved out
of that state by January 1, 2035. The penalty for non-
compliance amounts to $15,000 for each day of delay
beyond the deadline.

22. United States Government Accountability Office,
DOE NUCLEAR WASTE: Better Information Needed on
Waste Storage at DOE Sites as a Result of Yucca Mountain
Shutdown, GAO-11-230, March 2011.

23. See presentation of Susan Burke, Idaho National
Laboratory Oversight Coordinator for the State of Idaho,
“Idaho’s Perspective on the Blue Ribbon Commission Report,”
available at heep://bre.gov/sites/default/files/meetings/
presentations/brc_comments_idahos_perspective.pdfldaho

24. htep:/Iwww.brc.gov/sites/default/files/comments/
attachments/brc_nrcomentletter.pdf

25. The Atomic Energy Commission was the nation’s first
overarching nuclear regulatory authority. It was established
by the Atomic Energy Act of 1946.

26. The National Academy of Sciences (NAS) was
established by an Act of Congress in 1863 to provide
independent advice to the U.S. government on matters related
to science and technology. The National Research Council,
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which was created in 1916 to extend the scope of the NAS in
its advisory role, conducts much of the research and technical
analysis, and issues many of the reports released under NAS
auspices. Today, the National Research Council is operated
collaboratively by the NAS and by the National Academy of
Engineering as the working arm of both organizations. (The
NAS, the National Academy of Engineering, and the National
Research Council—along with the Institutes of Medicine—
together comprise the “National Academies.”) For simplicity
in this report, we use the acronym “NAS” to encompass work
that may be undertaken by, or studies that have been issued by,
the National Research Council.

27.1n 1957, the NAS published 7he Disposal of
Radioactive Waste on Land (Washington, DC: The National
Academies Press). This report recommended geological
disposal and specifically recommended disposal in cavities
mined in salt beds or domes.

28. ERDA, along with the newly formed NRC, took the
place of the AEC in 1975. Soon after, in 1977, the functions
and responsibilities of ERDA were assumed by the newly
formed DOE.

29. A statement by Representative Morris Udall of
Arizona, on the floor of the House of Representatives in
1987, summed up the general mood of dismay. Referring
to the site selection process in the original NWPA,
Representative Udall said, “We created a principled process
for finding the safest, most sensible place to bury these
dangerous wastes. Today, just 5 years later, this great program
is in ruins. Potential host states no longer trust the technical
integrity of the Department of Energy’s siting decisions.”

30. By 1989, DOE was relying on the Negotiator to
find an MRS site, with linkages to the repository removed.
According to a DOE report to Congress in 1989 concerning
the schedule for an MRS facility: “[TThe reference schedule
for the MRS facility assumes that (1) a site will be obtained
through the efforts of the Nuclear Waste Negotiator and
(2) the statutory linkages specified in the Nuclear Waste
Policy Amendments Act between the MRS facility and the
repository (see Section 4) are modified” (U.S. Department
of Energy, Reassessment of the Civilian Radioactive Waste
Management Program: Report to the Congress by the Secretary of
Energy, November 29, 1989, DOE-RW-0247).

31. Keith Schneider, “Grants Open Doors for Nuclear
Wastes,” New York Times, January 9, 1992, available at htep://
www.nytimes.com/1992/01/09/us/grants-open-doors-for-
nuclear-waste.html?scp=28sq=Office+of+the+nuclear+waste
+negotiator&st=cse& pagewanted=print.
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32. Several organizations that commented on the BRC
Disposal Subcommittee’s draft report have pointed out that the
Yucca Mountain site was ranked first among candidate sites in
the DOE assessments that led up to the 1987 Amendments.

33. See MSNBC, “Store Nuclear Waste on Reservation?
Tribe Split,” June 26, 20006, accessible at http://www.msnbc.
msn.com/id/13458867/.

34. Governor Gary R. Herbert, State of Utah, letter to
the Blue Ribbon Commission on America’s Nuclear Future,
September 13, 2011. Available at www.brc.gov.

35. Richard B. Stewart, “Solving the US Nuclear
Waste Dilemma,” Environmental Law and Policy Review
(forthcoming, 2011). See http://www.brc.gov/sites/default/
files/meetings/attachments/stewart_elpar_article.pdf.

36. Massachusetts Institute of Technology, 7he Future
of the Nuclear Fuel Cycle: An Interdisciplinary MIT Study,
Cambridge, MA, 2011, p. 4.

37. See description in Luther J. Carter, Nuclear Imperatives
and Public Trust: Dealing with Radioactive Waste, Washington,
D.C.: Resources for the Future, 1987, pp. 84-89.

38. E. Michael Blake, “Where new reactors can (and
can’t) be built,” Nuclear News, November 2006, pp. 23-25.
Other states, such as Minnesota, have adopted moratoria on
new nuclear reactors, but these moratoria are not necessarily
tied to the waste issue.

39. U.S. Nuclear Regulatory Commission, 42 FR 34391,
July 5, 1977.

40. “Waste Confidence and Waste Challenges: Managing
Radioactive Materials,” Remarks Prepared for NRC
Chairman Dale E. Klein, Waste Management Symposium,
Phoenix, Arizona, February 25, 2008.

41. At an August 22, 2007 briefing to the Nuclear
Regulatory Commission on new reactor issues ( (the briefing
was attended by all four NRC commissioners), Marvin Fertel
of NEI called for the NRC to reaffirm the waste confidence
decision:

“[W]le believe that it would be prudent and reasonable
for NRC to consider reaffirming their waste confidence
position that they currently have in rulemaking... The
thing that we think would be harmful to decision-making
at the companies and then to the licensing process
themselves is to have this [uncertainty about when and
whether Yucca Mountain would be licensed] become

an issue in individual proceedings. We think it would
delay proceedings. We think the potential for that could

BLUE RIBBON COMMISSION ON AMERICA’S NUCLEAR FUTURE

actually impact decision-making by corporate boards...
So our recommendation would be for the Commission
to look at going forward to update the rulemaking and to
have that behind us as soon as possible as this licensing
process begins and particularly as the companies make
decisions. [F]irm decisions [about moving ahead with
new reactors] are still being discussed and evaluated

at the Board level. So anything we can do from our
standpoint to relieve what people perceive as risks, we
think is important and that’s one that we do perceive as
arisk.” In a September 7, 2007 follow-up memo (SRM
M070822) on the meeting to the Executive Director for
Operations and the General Counsel, the secretary of
the Commission reported that the Commission agreed:
“ The Commission agreed with the nuclear industry
view that it was appropriate to update the NRC’s waste
confidence findings in the near term. Accordingly, the
staff should include waste confidence in its proposal

to the Commission regarding potential rulemaking to
resolve issues that are generic to COL applications, as
required by the Staff Requirements Memorandum to
COMDEK-07-0001/COM]JSM-07-0001.” See heep://
pbadupws.nrc.gov/docs/ML0724/ML072400432.pdf,

42. U.S. Nuclear Regulatory Commission news release
No. 10-162, September 15, 2010.

43. Testimony of Jack Spencer, The Heritage Foundation,
before the Subcommittee on Energy and Power, Committee
on Energy and Commerce, United States House of
Representatives, June 3, 2011, http://www.heritage.org/
research/testimony/2011/06/the-american-energy-initiative.

44. The NWTRB report presents all of its country-
specific information in tables, using alphabetical groupings of

three countries at a time.

45. Most ratepayers are, of course, also taxpayers (and
vice versa). For clarity, we refer to taxpayers and ratepayers as

distinct groups here and in the main body of the report.

46. Spent nuclear fuel and other high-level radioactive
waste often also contains toxic or hazardous chemicals, but
these are not primary drivers of the disposal concerns and issues
that are the subject of the Blue Ribbon Commission’s work.

47. In the past, a number of concepts have been
advanced periodically in hopes of eliminating the need
for long-term nuclear waste disposal options (including
permanent repositories). One program at Los Alamos
National Laboratory, for example, focused on accelerator-
driven systems for transmuting waste; it eventually evolved
into a more comprehensive effort known as the Advanced
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Fuel Cycle Initiative. Advanced fuel cycle technologies are
discussed in chapter 11 of this report.

48. An international review of options for disposal of
high-level waste and spent fuel conducted by the National
Academy of Sciences specifically examined technologies for
separating out and transmuting long-lived radionuclides to
produce wastes that have shorter half-lives and that therefore
pose less of a challenge for long term disposal. The NAS
study concluded that “this option should be considered a
supplement to, but not a substitute for, continued surface
storage or geological disposition.” It also concluded that
“Geological disposition followed by closing the repository
(geological disposal) is nevertheless the only permanent and
final solution to the waste problem.” National Research
Council, Disposition 0f Hzgh—Leve/ Waste and Spent Nuclear
Fuel: The Continuing Societal and Technical Challenges,
Washington DC: The National Academies Press, 2001,
Chapter 7.

49. For example, see endnotes 52, 53 and 56

50. According to a report issued by the OECD’s Nuclear
Energy Agency (NEA) in 2008 and titled Moving Forward
with Geological Disposal of Radioactive Waste:

“The overwhelming scientific consensus world-wide is
that geological disposal is technically feasible. This is
supported by the extensive experimental data accumulated
for different geological formations and engineered
materials from surface investigations, underground
research facilities and demonstration equipment and
facilities; by the current state-of-the-art in modeling
techniques; by the experience in operating underground
repositories for other classes of waste; and by the advances
in best practice for performing safety assessments of
potential disposal systems.” See p. 7 of report available at:
heep://www.oecd-nea.org/rwm/reports/2008/nea6433-
statement.pdf and http://www.oecd-nea.org/rwm/
documents/FSC_moving_flyer_A4.pdf.

51. On July 19, 2011 the European Commission
adopted the “radioactive waste and spent fuel management
directive” that had been proposed by the Commission for
the European Union on November 3, 2010. That directive
supports disposal as the necessary long-term end point for

radioactive waste:

“Temporary storage is an important stage in the overall
management of radioactive waste, in particular for spent
fuel and HLW;, allowing effective cooling and radiation
levels to decrease thereby making handling safer.
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However, there is also a broad consensus that storage of
spent fuel and radioactive waste, including long-term
storage, is only an interim solution requiring active and
permanent institutional controls. In the longer term, only
disposal with its inherent passive safety characteristics can
guarantee protection against all potential hazards.”

See http://eur-lex.curopa.eu/LexUriServ/LexUriServ.do?u
ri=CELEX:52010PC0618:EN:HTML:NOT.

52. Massachusetts Institute of Technology, 7he Future
of the Nuclear Fuel Cycle: An Interdisciplinary MIT Study,
Cambridge, MA, 2011, p. 59.

53. The description in this paragraph is adapted
from U.S. Department of Energy, Final Environmental
Impact Statement: Management of Commercially Generated
Radioactive Waste, Volume 1, October 1980, DOE/EIS-
0046F Volume 1 of 3 UC-70.

54. International Atomic Energy Agency, Scientific and
Technical Basis for Geological Disposal of Radioactive Wastes,
Vienna, 2003.

55. Nuclear Waste Technical Review Board, Survey of
National Programs for Managing High-Level Radioactive Waste
and Spent Nuclear Fuel: A Report to Congress and the Secretary
of Energy, Washington DC, October 2009, available at
htep://www.nwtrb.gov/reports/reports.html.

56. A similar conclusion is reached in several submissions
made to the BRC (e.g. Hansen, et. al, Geologic Disposal
Options in the USA, SAND2010-7975C).

57. For a description of different borehole disposal
concepts, see Fergus Gibb, “Deep borehole disposal
(DBD) methods,” Nuclear Engineering International,
March 25, 2010, at htep://www.neimagazine.com/story.
asp?storyCode=2055862. See also: Patrick V. Brady, Bill
W. Arnold, Geoff A. Freeze, Peter N. Swift, Stephen J.
Bauer, Joseph L. Kanney, Robert P. Rechard, Joshua S.
Stein, Deep Borehole Disposal of High-Level Radioactive
Waste, SAND2009-4401, August 2009, at htep://www.
mkg.se/uploads/Bil_2_Deep_Borehole_Disposal_High-
Level_Radioactive_Waste_-_Sandia_Report_2009-4401_
August_2009.pdf. In addition, the Commission received a
number of public comments about deep boreholes.

58. Chris Whipple, “Disposal of Spent Nuclear Fuel and
High-level Radioactive Waste,” ENVIRON International
Corporation, September 10, 2010, at htep://www.brc.gov/
sites/default/files/documents/disposal_of_spent_nuclear_
fuel_and_high_level_radioactive_waste_rev4.pdf.
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59. EPA’s existing disposal standards (40 CFR Part 191)
apply to any disposal method for SNF and HLW.

60. It is important to recognize that retrievability is not
an absolute or binary characteristic—rather it is a relative
one. The question is how easy (or difficult) would it be to
retrieve materials from a geologic disposal facility and over
what time frame. Wastes that were disposed of geologically
could always, if absolutely necessary, be recovered
somehow—although different methods of disposal could

make it more or less expensive to do so.

61. The OECD/NEA’s International Project on
Reversibility and Retrievability defines retrievability as “the
possibility to reverse the step of waste emplacement” and
reversibility as a term that “implies a disposal programme
that is implemented in stages and that keeps options open
at each stage, and provides the capability to manage the
repository with flexibility over time.” See: International
Understanding of Reversibility of Decisions and Retrievability
of Waste in Geological Disposal at http://www.oecd-nea.org/
rwm/rr/documents/RR_Leaflet.pdf.

62. Specifically, current regulations stipulate that the
option of waste retrieval must be preserved throughout
the period of waste emplacement and thereafter until the
completion of a performance confirmation program and
subsequent NRC review.

63. Bill W. Arnold, Peter N. Swift, et al, “Into the Deep,”
Nuclear Engineering International, March 25, 2010. htep://
www.neimagazine.com/story.asp?storyCode=2055856.

64. U.S. Department of Energy, “Analysis of the Total
System Life Cycle Cost of the Civilian Radioactive Waste
Management Program, Fiscal Year 2007,” (DOE/RW-
0591),Washington DC, July 2008.

65. U.S. Department of Energy, “Fiscal Year 2007
Civilian Radioactive Waste Management Fee Adequacy
Assessment Report,” (DOE/RW-0593), Washington DC,
July 2008.

66. Electric Power Research Institute, ndustry Spent Fuel
Storage Handbook, July 2010, available at http://my.epri.com/
portal/server.pt?Abstract_id=000000000001021048.

67. The figure is from a presentation to the Blue
Ribbon Commission by Dr. John Kessler of EPRI. In
his presentation, Dr. Kessler predicted that utilities “will
continue with on-site storage on a plant-by-plant basis—
barring clear, compelling national guidance.”

68. It is worth noting that the NRC’s 2010 Waste
Confidence finding is being challenged in court by three
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states; it is also worth noting that the NRC took care to
reaflirm as part of this finding its view that final disposal in a
mined repository will still be necessary.

69. See study conducted for the BRC by Cliff W.
Hamal, Julie M. Carey and Christopher L. Ring and
titled “Spent Nuclear Fuel Management: How centralized
interim storage can expand options and reduce costs,”
May 16, 2011, available at http://brc.gov/sites/default/
files/documents/centralized_interim_storage_of_snf.pdf.
See also Massachusetts Institute of Technology, 7he Future
of the Nuclear Fuel Cycle: An Interdisciplinary MIT Study,
Cambridge, MA, 2011, p. 50.

70. Derived from U.S. Department of Energy, Report to
Congress on the Demonstration of the Interim Storage of Spent
Nuclear Fuel from Decommissioned Nuclear Power Reactor
Sites (DOE/RW-0596), December 2008. This table contains
updated information from reactor site managers as of January
2012.

71. Nevada Nuclear Waste Task Force, “Comments on
the: Transportation and Storage Subcommittee Draft Report
to the Full Commission,” June 9, 2011.

72. “Because the NWPA required DOE to enter into
contracts with the owners and generators of SNF, rather than
merely create a statutory program, changes in the program,
even if directed by a statutory change, can potentially cause
further breaches of contract, which then can create additional
monetary liability.” Statement of Michael F. Hertz, Deputy
Assistant Attorney General Civil Division, before the Blue
Ribbon Commission on America’s Nuclear Future, February
2,2011, pp. 10-11.

73. Van Ness Feldman P.C., “Legal Background
and Questions Concerning the Federal Government’s
Contractual Obligations Under the ‘Standard Contracts’
with ‘Utilities,” Memorandum prepared for the BRC,
revised Dec. 20, 2010, at pp. 22-23.

74. In March, 2011, the Department of Justice offered
all remaining SNF litigants a New Framework settlement
agreement that would be applicable to the 78 nuclear
power reactors covered by a Standard Contract that had
not previously entered into a settlement agreement. Under
this framework, which uses a higher acceptance rate for
determining the government’s performance liability than
has been used in previous settlements, there is no “crossover
point” at which the government will have caught up with
its acceptance obligations. Rather, the government’s liability
for spent nuclear fuel storage costs will continue until
the spent fuel is removed from reactor sites covered by a
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New Framework settlement agreement. As of October 6,
2011, eight utilities have accepted the New Framework
settlement agreement. See memorandum provided

by David K. Zabransky, Director, Office of Standard
Contract Management Office of General Counsel, to
Steve Isakowitz, Chief Financial Officer, DOE on October
26, 2011 and available at http://www.brc.gov/index.
php?q=generalcomment/response-brc-request-information.

75. NWPA, Sections 144-149.

76. The regulations cover multiple types of dry cask
technologies as well as dry vaults. While no ISFSIs using
pools have been proposed, there is little doubt that pools —
the storage technology for which there is most experience —

would not raise any new technical issues.

77. This would be consistent with common practice
in Sweden and France, where fuel is removed from reactor
pools within a year after discharge and moved to central pool
storage pending later disposition. (In Sweden, the fuel is
stored for disposal; in France it is stored for reprocessing.)

78. It is worth noting that nearly 60 percent of the fuel
discharged from the six reactors at Fukushima prior to the
carthquake and tsunami had already been transferred into a
shared pool, leaving relatively small inventories of spent fuel
(compared to U.S. practice) in the reactor pools. This shared
pool appears to have survived the disaster relatively unscathed.

79. The MRS Review Commission concluded that
“in view of the continuing delay in the building of a
repository... it would be in the national interest to have
available a safety net of storage capacity for emergency
purposes, such as an accident at a nuclear power plant,
which would make it advantageous to have the plant’s spent
fuel pool available for decontamination of affected parts of
reactors and for storage of debris.” The Review Commission
recommended construction of a Federal Emergency Storage
(FES) facility with a capacity limit of 2,000 metric tons. See
U.S. Monitored Retrievable Storage Review Commission, /s
there a need for federal interim storage? Report of the Monitored
Retrievable Storage Commission, University of Michigan
Library, 1989. Accessible at http://www.brc.gov/sites/default/
files/documents/is_there_a_need_for_interim_storage_s.pdf

80. U.S. Department of Energy, Office of Civilian
Radioactive Waste Management, 1987 OCRWM Mission
Plan Amendment (DOE/RW-0128), June 1987, p. 116.

81. It is worth noting that the opportunity to host
an R&D facility of this type might itself be among the
inducements for a community interested in being considered
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for a consolidated storage facility. A national center for
ongoing research on all aspects of the storage of spent fuel
could be a significant ancillary benefit for a community
willing to host a storage facility.

82. “If standardization is not mandated by the Federal
government, then an MRS facility that accepts waste early
could promote standardization by reducing the variety of
spent fuel forms and packages to be handled and limiting
the number of reactors providing storage for other than
intact, unpackaged spent fuel.” U.S. Monitored Retrievable
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a large for-profit or nonprofit corporate, government, or
academic structure” and “support for the objectives and
missions, of the Corporation, including being a national
leader in technological innovation, low-cost power, and
environmental stewardship.” That is, Board members
must be both capable of and invested in ensuring that
the Corporation achieves its mission. In appointing
members of the Board, the President must consider
recommendations from governors of states in the service
area; individual citizens; business, industrial, labor, electric
power distribution, environmental, civic, and service
organizations; and the congressional delegations of the
states in the service area. Furthermore, the President must
“seek qualified members from among persons who reflect
the diversity, including the geographical diversity, and
needs of the service area of the Corporation.”

164. Section 302(d) of the NWPA limits use of the
Waste Fund to “non-generic research, development, and
demonstration activities under this Act.” An example of such
non-generic research is the OCRWM Science and Technology
program initiated by OCRWM in 2002 to improve existing
technologies and develop new technologies so as to achieve
efficiencies and life-cycle cost savings in the waste management
system (transportation, waste handling, and disposal) and
to increase confidence in repository performance. Robert J.
Budnitz, “Status of OCRWM’s New Science and Technology
Program,” presentation to the National Research Council’s
Board on Radioactive Waste Management, December 12, 2002.

165. This could include addressing the need for complex
adjustments to the nuclear waste fee schedule if spent nuclear
fuel becomes a feedstock.

166. In our proposal, responsibility for the treatment and
storage of defense waste would remain with DOE.

167. Based on an evaluation conducted by DOE pursuant
to the NWPA and titled An Evaluation of Commercial
Repository Capacity for the Disposal of Defense High-Level
Waste, (DOE/DP/0020/1), Washington DC, 1985.

168. This general approach, in which government
and not the implementing organization defines the policy
framework that will guide future waste management
activities is common to most countries with a significant
waste management program. A review of 11 countries
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that are members of the International Association for
Environmentally Safe Disposal of Radioactive Materials
(EDRAM) shows that in all cases general waste management
policy is set by government, rather than the implementing
organization. International Association for Environmentally
Safe Disposal of Radioactive Materials, Report on Radioactive
Waste Ownership and Management of Long-Term Liabilities in
EDRAM Member Countries, June 2005.

169. For example, “the economic and social well-being of
the people living in [the Tennessee] river basin” is one of the
general purposes identified in the legislation that established
TVA [48 Stat. 69, 16 U.S.C. sec. 831v]; consequently, TVA
sees economic development of the region as a key part of
its mission and has an economic development program for
that purpose (http://www.tva.com/econdev/index.htm).
Similarly, ENRESA, which is Spain’s national corporation for
radioactive waste management, has established the ENRESA
Foundation to promote social welfare and socio-economic
development, the environment, education, and culture in

areas that host ENRESA facilities.

170. The NWPA already requires annual audits of the
activities of OCRWM by GAO, a comprehensive annual
report by OCRWM on its activities and expenditures, and an
annual report to Congress from the Secretary of the Treasury
(after consultation with the Secretary of Energy) on the
financial condition and operations of the Waste Fund.

171. Spain, for example, may offer a useful model:
the government provides policy direction to the waste
management organization, ENRESA, through ministerial
review and approval of a General Radioactive Waste Plan that
is revised and resubmitted every four years.

172. The CRA requires federal agencies that promulgate
rules to submit certain information to each House of
Congress and the General Comptroller about the rule.
Generally, major rules may not become effective until 60 days
after submission to Congress. During those 60 days, Congress
could pass a joint resolution to disapprove the major rule.
'The President could veto a congressional joint resolution of
disapproval. In that case Congress would have 30 days to
override the President’s veto. If Congress does not override
the veto, the rule becomes effective. In legislation establishing
the waste management organization and setting nuclear waste
policy direction, Congtess could provide itself CRA-like
authority to review the organization’s Mission Plan update.

173. These ten countries are Belgium, Canada, France,
Germany, Japan, Spain, Sweden, Switzerland, Taiwan, and
the United Kingdom.
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174. The AMFM Panel recommended that a “Waste
Fund Oversight Commission” be established for the specific
purpose of ensuring that NWF fees are being used cost-
effectively and to approve or disapprove proposed changes
to the level of the fee. In its 2001 update of the AMFM
study, DOE instead recommended that the Federal Energy
Regulatory Commission (FERC) serve this purpose.

175. The National Academies’ One Step at a Time report
also recommended a stakeholder advisory board.

176. Waste management facilities include disposal and
interim storage facilities as well as any new transportation
infrastructure required to construct, operate or decommission
a geologic repository or interim storage facility.

177. The NWPA does provide (in a separate section)
for local government representation on a review panel that
would advise DOE in the context of a negotiated “benefits
agreement” between the federal government and a state or
tribe hosting a repository or MRS facility. However, local
interests account for only a small part of the representation
on this panel.

178. Clinch River MRS Task Force, “Position on the
Proposed Monitored Retrievable Storage Facility,” October
10, 1985.

179. The Voinovich/Upton bill deals with this issue by
providing that contracts and settlements remain the liability
of DOE until 10 years after termination of the license of the
reactor involved. The new federal corporation would take
liability under the existing contracts no later than 10 years
after license termination; it would also be liable for all new
contracts and for any negotiated transfer of liability between
DOE and the corporation.

180. For more details see “R&D Activities for Used
Nuclear Fuel Disposition Storage, Transportation &
Disposal,” by William Boyle, Director, Office of Used
Nuclear Fuel Disposition Research & Development, DOE
Office of Nuclear Energy, presented to the NWTRB winter
meeting, February 16, 2011 and accessible at htep://www.
nwtrb.gov/meetings/2011/feb/boyle.pdf.

181. The “polluter pays” principle for high-level waste
disposal was first established by the AEC in 1970 when
it established rules for the solidification and disposal of
high-level wastes from reprocessing. However, the waste
generators were going to pay when they actually delivered
the waste for disposal, leaving the federal government to
come up with the funds needed to develop a disposal system
before the government could be reimbursed for this expense
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by the waste generators. In the NWPA, Congress departed
from this approach and opted for an up-front fee to generate
the revenues to build the system without having to rely on
taxpayer funds, to ensure that adequate funds were available
as needed.

182. U.S. Congress Office of Technology Assessment,
Managing the Nations Commercial High-Level Radioactive
Waste, OTA-O-171, March, 1985, p. 93, pp. 106-107.

183. Opening Statement of Senator J. Bennett Johnston,
Chairman, at a hearing before the Senate Committee on
Energy and Natural Resources, March 1, 1994.

184. Data Source: U.S. DOE Office of Civilian
Radioactive Waste Management, Office of Business
Management “Summary of the Program Financial & Budget
Information,” as of January 31, 2010.

185. Belgium, Canada, Finland, France, Germany, Japan,
Spain, Sweden, Switzerland, UK, and United States.

186. International Association for Environmentally Safe
Disposal of Radioactive Materials (EDRAM), Report on
Radioactive Waste Ownership and Management of Long-Term
Liabilities in EDRAM Member Countries, June 2005, Tables
7.4 and 7.5, accessible at htep://www.edram.info/fileadmin/
edram/pdf/ EDRAMWGonWOwnershipFinal_271005.pdf.

187. See extended discussion in Joseph S. Hezir, “Budget
and Financial Management Improvements to the Nuclear
Waste Fund (NWF): Background Report to the Blue Ribbon
Commission on America’s Nuclear Future,” May 2011.
Accessible at http://brc.gov/sites/default/files/documents/
brc_hezir_nwfbudget_051511.pdf.

188. This specific combination of measures was identified
as one of four feasible interim steps for dealing with the
funding problem in DOE’s 2001 update of the AMFM
report. See U.S. Department of Energy, Alternative Means
of Financing and Managing the Civilian Radioactive Waste
Management Program (DOE/RW-0546), August 2001.

189. Data source: U.S. Department of Energy, Office of
Civilian Radioactive Waste Management Office of Business
Management, “Summary of Program Financial & Budget
Information” as of January 31, 2010.

190. U.S. Department of Energy, Alternative Means
of Financing and Managing the Civilian Radioactive Waste
Management Program (DOE/RW-0546), August 2001, Fig.
3. The proposal was not accepted by the utilities because the
quid pro quo was their agreement not to seek damages for
delay in waste acceptance.




148

191. Legal analysis performed for the BRC concluded
that it may be possible to amend the Standard Contract in
this way without a rulemaking proceeding to amend the rule
that established the contract in the first place (10 C.ER.

§ 961). See Van Ness Feldman, P.C., “Legal Analysis of
Commission Recommendations for Near-Term Actions,”
October 11, 2011, heep://www.brc.gov/sites/default/files/
documents/vnf_legal_authorities_memo_legal_authorities_
memo_revised_20111011_final_clean_1.pdf.

192. In proposing this approach, Secretary of Energy
Pefia stated that this “can be accomplished promptly within
[DOE’s] current authority.” (See letter from Secretary
of Energy Federico Pefia to Alfred William Dahlberg,
Chairman, President, and Chief Executive Officer, Southern
Company, May 18, 1998.) Under the NWPA, the Secretary
of Energy has existing authority to establish procedures for
the collection and payment of the fees. In addition, the
principle that fee payments can be deferred until wastes
are accepted has an existing precedent in the form of the
one-time fee payment imposed on utilities for spent fuel
generated before the Act was passed. See Van Ness Feldman,
PC., “Legal Analysis of Commission Recommendations for
Near-Term Actions,” October 11, 2011, accessible at heep://
www.brc.gov/sites/default/files/documents/20111011_legal
authorities_memo_revised_final_clean_1.pdf.

193. The original PAYGO requirements in the Budget
Enforcement Act of 1990 have since been modified in the
Statutory Pay-As-You-Go Act of 2010. The requirements
apply to proposed legislation (and not administrative actions)
and require that OMB maintain a “PAYGO Scorecard”
of the average annual cost over a 5-year period and the
annual average cost over a 10-year period of newly enacted
legislation. If, at the end of the Congressional session,
there is a net increase in budget costs, an across-the-board
sequestration of an equal offsetting amount is triggered.
Legislation that increases direct spending also is subject to
points of order under the Congressional Budget Act and
the rules of the House and Senate. For example, the 112th
Congress adopted a Cut-As-You-Go (CUTGO) rule (part
of H. Res. 5) that establishes a point of order against any
legislation that increases net mandatory spending for the
period of the current fiscal year, the budget year, the four
fiscal years following the budget year or the nine fiscal years
following the budget year. There also is a point of order
against any legislation that increases mandatory budget costs
in excess of $5 billion in any of the first four consecutive
10-year fiscal-year periods following the period covered by an
applicable budget resolution. It should be emphasized that
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PAYGO and CUTGO rules apply to legislative and not
administrative actions.

194. Joseph S. Hezir, “Discussion of Timing of Payment
of NWF Fees,” presentation to the BRC Subcommittee on
Transportation and Storage, January 3, 2011, Washington,
D.C. If this change were a DOE-initiated proposal, rather
than implementation by DOE of policy direction from the
Administration, it might be subject to review under the
administrative PAYGO requirements for agency proposals
affecting mandatory spending established by the Bush
Administration in 2005 through OMB Memorandum
M-05-13 and supported by the Obama Administration in
the FY 2011 budget. (The extent of its use in practice is
unclear — a report by the Congressional Research Service,
“OMB Controls on Agency Mandatory Spending Programs:
‘Administrative PAYGO’ and Related Issues for Congress,”
documented only a single instance where administrative
PAYGO was applied.) However, the proposed renegotiation of
contracts might not fall within the scope of the administrative
PAYGO guidelines in any event, and even if it did, it should
...in light of

3

be subject to the provision for exceptions °
extraordinary need or other compelling circumstances.” In
this case, the need for assured funding for the used/spent
nuclear fuel management program to mitigate the magnitude
of further federal budget liability to the Judgment Fund,

plus the fact that reduced receipts in the near term would

be offset by higher-than-projected receipts in the long term
when the escrow accounts are drawn down to meet the costs
of constructing and operating waste management facilities,
would provide a compelling argument.

195. Ibid.

196. The original classification of the fee receipts as
mandatory and program expenditures as discretionary was a
judgment made by OMB based on general budget principles
rather than on clear legislative requirements. See Hezir, op. cit.

197. See U.S. Department of Energy, Alternative Means
of Financing and Managing the Civilian Radioactive Waste
Management Program, (DOE/RW-0546), August 2001.

198. The Financial Report shows $19.1 billion of unpaid
damages and $30 billion of unspent fees and interest that
are categorized as “unearned revenue” (money received in

advance of providing goods or services).

199. The Bush Administration addressed precisely
this issue in a statement by DOE to Congress explaining
the Administration’s proposed legislation to reclassify the
revenues from the nuclear utility fees as offsetting collections
“so they can be used in the way that was intended when




149

the Nuclear Waste Policy Act was passed: to develop a
repository for disposal of high-level radioactive waste and
spent nuclear fuel.” The specific stated objective was the
same as that of our non-legislative proposal: “to ensure that
Congress can focus its appropriations decisions on ensuring
that the funds are used effectively and efficiently to meet
the objectives of the Act, without having to worry about the
impact on the funding of other programs within the Energy
and Water Development appropriation.” In that testimony,
DOE noted: “[T]the principle supported by the proposal

is specific to the highly unusual contractual arrangement
required by the Nuclear Waste Policy Act, and is unlikely to
be relevant to many other federal activities. Simply stated,
whenever the Federal government, pursuant to an explicit
statutory requirement, makes a legally binding contractual
commitment specified by that statutory requirement to
perform a well-defined service in exchange for payments that
cover the costs of that service, it should treat those payments
in a way that ensures that they are used for the statutorily-
specified contracted purpose. It is hard to see how anyone
could disagree with that principle. Likewise, it is hard to

see how such distinctive-if not unique-statutory obligations
could threaten the ability of Congress to weigh competing
demands for appropriations in other, unrelated areas.”
Testimony by Robert G. Card, Under Secretary of Energy,
before the hearing on “A Review of the Department of
Energy’s Yucca Mountain Project, and Proposed Legislation
to Alter the Nuclear Waste Trust Fund (H.R. 3429 and
H.R. 3981),” held by the Subcommittee on Energy and Air
Quality of the House Committee on Energy and Commerce,
March 25, 2004.

200. For a summary of proposals to change the
Nuclear Waste Fund (NWF) funding structure from 1994
through 1999, see Figure 3 in U.S. Department of Energy,
Alternative Means of Financing and Managing the Civilian
Radioactive Waste Management Program, (DOE/RW-0546),
August 2001. More recently, Senator Hagel introduced a
bill in 2007 with provisions specifying that “funds from
the Nuclear Waste Fund will not be subject to allocations
for discretionary spending under Section 302(a) of the
Congressional Budget Act or suballocations of appropriations
committees under Section 302(b).” To address the issue of
budget neutrality, the Hagel bill would have further required
that adjustments be made “In the allocation of new budget
authority to appropriate committees in amounts equal to
the fees reclassified as discretionary as a result of the above
provision.” Legislation introduced by Senator Domenici
in 2008 under the title “Strengthening Management of
Advanced Recycling Technologies Act” (or SMART Act)
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would have established a revolving fund using $1 billion of
the current NWE as well as the annual interest on the Fund.
‘The remaining 95 percent of the current waste Fund, as well
as all future fees, would be placed in a legacy fund for the
purposes of constructing a geologic repository. Expenditures
from the revolving fund for the provisions of the Act could
be made without further appropriations but would be
subject to limitations in appropriations acts. In this way, the
revolving fund could be put to use without being subject to
the uncertainty of the annual appropriations process while
still retaining the authority of Congress to oversee the NWE
'The recent Voinovich/Upton legislation would establish two
funds—an operating fund and a reserve fund—for the new
waste management organization. The unexpended balance
of already appropriated funds, plus accounts receivable and
future revenues from N'WF fees and appropriations would
go to the operating fund. The corpus of the NWF would be
transferred as an unfunded asset to the reserve fund (accruing
interest from the NWF would go to the operating fund).

201. This would need to take account of the current
Cut-As-You-Go (CUTGO) rules that establish a point of
order against (1) any legislation that increases net mandatory
spending for the period of the current fiscal year, the budget
year, the four fiscal years following the budget year or the nine
fiscal years following the budget year, and (2) any legislation
that increases mandatory budget costs in excess of $5
billion in any of the first four consecutive 10-year fiscal-year
periods following the period covered by an applicable budget
resolution.

202. Testimony by Robert H. Card, Under Secretary of
Energy, before the hearing on “A Review of the Department
of Energy’s Yucca Mountain Project, and Proposed
Legislation to Alter the Nuclear Waste Trust Fund (H.R.
3429 and H.R. 3981),” held by the Subcommittee on Energy
and Air Quality of the House Committee on Energy and
Commerce, March 25, 2004.

203. Section 302(b)(4) stipulates that “No high-level
radioactive waste or SNF generated or owned by any
department of the United States .... may be disposed of by
the Secretary in any repository constructed under this Act...
unless such department transfers to the Secretary, for deposit
in the NWE amounts equivalent to the fees that would be
paid to the Secretary under the contracts referred to in this
section if such waste or spent fuel were generated by any
other person.” In practice, funds for the defense wastes have
been appropriated directly to the program for use each year,
with no surplus to be deposited in the Fund.
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204. 52 FR 31508.

205. U.S. Department of Energy, “Fiscal Year 2007
Civilian Radioactive Waste Management Fee Adequacy
Assessment Report,” DOE/RW-0593, July 2008.

206. Mark Gaffigan, Managing Directorof Natural
Resources and Environment, “NUCLEAR WASTE: Disposal
Challenges and Lessons Learned from Yucca Mountain,”
statement before the Subcommittee on Environment and the
Economy, Committee on Energy and Commerce, House of
Representatives, June 1, 2011.

207. Information provided by DOE to the BRC. See
heep://bre.gov/sites/default/files/correspondence/blue_
ribbon_request_1-6-2010_final.pdf.

208. Just as the fees paid by utilities to date are credited
in determining whether they are fully “paid up” for purposes
of being able to begin delivering waste for disposal, so should
the defense waste appropriations to date be credited in
determining when the defense share has been fully paid.

209. Recent court decisions upholding the government’s
obligation to accept spent fuel are backed by a long history
of case law regarding the contractual obligations of the
federal government, even in times of severe economic and
budget crisis. In one Depression-era case involving an effort
to stop payment on government-issued insurance policies,
the Supreme Court concluded: “No doubt there was in
March, 1933, great need of economy. In the administration
of all government business economy had become urgent
because of lessened revenues and the heavy obligations
to be issued in the hope of relieving widespread distress.
Congress was free to reduce gratuities deemed excessive.
But Congress was without power to reduce expenditures
by abrogating contractual obligations of the United States.
To abrogate contracts, in the attempt to lessen government
expenditure, would not be the practice of economy, but an
act of repudiation.” Lynch v. United States, 292 U.S. 571,
580 (1934).

210. The courts have ruled that “acceptance” includes
the obligation to remove spent fuel from reactors. We use
“accept” and “acceptance” in this broader sense.

211. Yankee Atomic Electric Co. v. United States, 536
FE3d 1268 (Fed. Cir. 2008); Pacific Gas & Electric Co. v.
United States, 536 FE.3d 1282 (Fed. Cir. 2008); Sacramento
Municipal Utility District v. United States, Nos. 2007-5052,
-5097, 2008 WL 3539880 (Fed. Cir. Aug. 7, 2008).

212. Department of Justice, “Response to Request
for Information from the Blue Ribbon Commission on
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America’s Nuclear Future”, December 20, 2011. Available
at heep://www.brc.gov/sites/default/files/comments/
attachments/doj_response.12.20.11_0.pdf.

213. “Because the claims of a substantial number of
utilities are not substantially affected by issues that require
resolution at the appellate level, it may be possible to
implement an administrative claims process with these
utilities that is less expensive and more efficient than
litigation and that achieves largely the same results.”
Testimony of Michael E Hertz, Deputy Assistant Attorney
General, Civil Division, on “Budget Implications of Closing
Yucca Mountain, before the Committee on the Budget, U.S.
House of Representatives, July 27, 2010.

214. Department of Justice, “Response to Request
for Information from the Blue Ribbon Commission on
America’s Nuclear Future”, December 20, 2011. Available
at heep://www.brc.gov/sites/default/files/comments/
attachments/doj_response.12.20.11_0.pdf.

215. National Research Council, Going the Distance: The
Safe Transport of Spent Nuclear Fuel and High-Level Waste in
the United States, Washington DC: The National Academies
Press, Aug. 20006.

216. Presentation of Earl Faston, U.S. Nuclear
Regulatory Commission Office of Spent Fuel Storage and
Transportation, to the BRC Subcommittee on Transportation
and Storage, Nov. 2, 2010.

217. Examples of recommendations from the 2006
NAS report that have not been implemented include full-
scale cask testing, more systematic examination of social or
societal risk and risk perception, making planned shipment
routes publicly available, shipping stranded spent fuel
from shutdown reactor sites first, and executing technical
assistance and funding under NWPA, Section 180(c).

218. Including the Pipeline and Hazardous Materials
Safety Administration, the Federal Motor Carrier Safety
Administration, and the Federal Railroad Administration.

219. Burnups greater than 45 gigawatt-days per metric
ton (45GWd/MTU) are now common.

220. In addition, the Departments of Homeland
Security and Transportation adopted regulations in 2008
to enhance the safety and security of rail shipments of
hazardous materials, including spent nuclear fuel (49
CFR 172, 179, 209, 1520, 1580). The rules designated
46 High Threat Urban Areas (HTUAs) that require a
chain of custody and control procedures. They also require
rail route evaluations using 27 risk factors, including
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proximity to densely populated areas, iconic targets, and
places of congregation. These rules have not been applied
to large-scale spent nuclear fuel shipping campaigns; in
fact, a number of observers have noted that doing so on a
nationwide basis could be problematic. See presentation of
Robert Halstead to the BRC Transportation and Storage
Subcommittee, Sept. 23, 2010 (available at http://www.brc.
gov/sites/default/files/meetings/presentations/d_halstead
final_sep23.pdf).

221. Ibid at p. 8.

222. BRC staff met with NRC/NSIR staff on January
11, 2011, and reviewed the classified versions of the NAS
reports, as well as NRC summaries of the actions it has taken
to address the issues identified. NRC staff also briefed cleared
staff and Commissioners on Feb. 3, 2011.

223. Presentation of Lisa Janairo, Midwest Council of
State Governments, to the BRC Transportation and Storage
Subcommittee, Nov. 2, 2010 (accessible at http://www.brc.
gov/index.php?q=meeting/open-meeting-3).

224. Ibid.

225. Presentation of Gary Lanthrum, Principal Engineer,
RAMTASC to the Blue Ribbon Commission, Oct. 20,
2011 (available at http://bre.gov/index.php?q=meeting/
public-meeting-solicit-feedback-draft-commission-report-
washington-dc ).

226. Western Governors’ Association, “Policy Resolution
11-5, Transportation of Radioactive Waste, Radioactive
Materials, and Spent Nuclear Fuel,” 2011 (available at heep://
www.westgov.org/policies).

227. Ken Niles and Rick Moore, 7he WIPP
Transportation Program at 10 Years: Making the Case for
Above-Regulatory Procedures, Waste Management Symposium,
March 2009, at p. 4 (available at htep://www.brc.gov/sites/
default/files/comments/attachments/above-regulatory_
transport.pdf).

228. Elizabeth Helvey, Complex Systems Group,
“Overview of the Section 180(c) Program: History, Lessons
Learned and Potential Next Steps,” April 2011 (available
at htep://www.brc.gov/sites/default/files/documents/nwpa_
section_180c_paper_final.pdf).

229. EPA also has sole responsibility for regulating non-

radiological environmental impacts.

230. 10 CFR 51.23(a). The Waste Confidence decision
is important because it avoids the need to resolve the issue

of long-term disposition of spent fuel in each individual
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licensing action. See, for example, Nuclear Energy Institute
press release, “Industry Applauds NRC Approval of revision
of Waste Confidence Rule,” Sept.15, 2010 (found at htep://
www.nei.org/newsandevents/newsreleases/industry-applauds-
nrc-approval-of-revision-of-waste-confidence-rule).

231. Matthew L. Wald, “3 States Challenge Policy
on Storing Nuclear Waste,” New York Times, Feb.15,
2011 (available at http://www.nytimes.com/2011/02/16/
nyregion/16nuke.html?_r=18&scp=28&sq=Nuclear&st=cse).

232. The NRC has been careful to note that despite
these actions, it is not endorsing indefinite storage at reactor
sites and continues to believe a mined geologic repository is
necessary; in addition, the NRC has expressed “reasonable
assurance” that such a repository “will be available in the
foreseeable future.” See Nuclear Regulatory Commission,
“Staff Requirements Memorandum”, Sept. 15, 2010
(found at http://www.nrc.gov/reading-rm/doc-collections/
commission/srm/meet/2010/m20100915.pdf).

233. Notably, the IAEA goes on to state that “The
aim of geological disposal is not to provide a guarantee of
absolute and complete containment and isolation of the

waste for all time.”

234. The NEA is an agency of the Organisation for
Economic Cooperation and Development (OECD), which

includes the world’s major industrialized economies.

235. EPA’s general standard also applies to WIPP and is
currently in use there.

236. The change came in response to a legal challenge
charging that EPA was required by law to follow the
recommendation issued by the NAS in 1995 that compliance
should be measured at the time of peak dose within the
period of geologic stability for Yucca Mountain, which the
NAS found to be on the order of 1 million years.

237.40 CFR § 197.20 (Yucca Mountain standards):
“What standard must DOE meet? (a) The DOE must
demonstrate, using performance assessment, that there
is a reasonable expectation that the reasonably maximally
exposed individual receives no more than the following
annual committed effective dose equivalent from releases
from the undisturbed Yucca Mountain disposal system: (1)
150 microsieverts (15 millirems) for 10,000 years following
disposal; and (2) 1 millisievert (100 millirems) after 10,000
years, but within the period of geologic stability. (b) The
DOE’s performance assessment must include all potential
pathways of radionuclide transport and exposure.”
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238. “We have recognized the strong consensus in
the international radioactive waste community that dose
projections extending many tens to hundreds of thousands of
years into the future can best be viewed as qualitative indicators
of disposal system performance, rather than as firm predictions
that can be compared against strict numerical compliance
criteria. In fact, international organizations have treated such
numerical criteria in a more flexible way and supported their
application in conjunction with other qualitative considerations
in applying them to regulatory determinations over very long
time frames. Further, we agree that confidence in the way
the projections were performed, and the consideration of
supporting qualitative information, may be more important
to an overall judgment of safety at longer times.” U.S.
Environmental Protection Agency (EPA), Preamble to 40 CFR
Part 197, Public Health And Environmental Radiation Protection
Standards For Yucca Mountain, Nevada, Final Rule, 73 FR
61266, October 15, 2008.
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of conceptual and mathematical modeling, (5) analysis of
activity releases and resulting doses from radionuclides that
penetrate the barriers and enter the biosphere, (6) estimates
of the probabilities of activity releases and radiation doses
arising from unlikely disruptive events, (7) uncertainty and
sensitivity analyses, and (8) comparison of the outcome of
the safety analysis with safety requirements.

240. See endnote 238.

241. See, for example, Rodney C. Ewing, “Standards &
Regulations for the Geological Disposal of Spent Nuclear
Fuel and High Level Waste,” prepared for the Blue Ribbon
Commission on America’s Nuclear Future, March 4th, 2011
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