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It is with great pleasure that I come
before the Sixth Pacific Basin Nuclear Con-
ference to report on U.S. progress in the
development of a national high-level radio-
active waste disposal system.

The safe management of spent nuclear
fuel and high-level radioactive waste in
the United States has been a matter of na-
tional concern since the first civilian re-
actor began generating electricity in
1957. Out of this concern and subsequent
research and development, a scientific con-
sensus has emerged that the most promising
approach to the management of nuclear waste
is disposal in deep geologic repositories.
In 1983, the United States formally em-
braced this approach by enacting the Nu-
clear Waste Policy Act.

The Nuclear Waste Policy Act (The Act)
established a mandate of historic impor-
tance—it established the U.S. policy for
the method, timetable, funding and process
for a high-level nuclear waste disposal sys-
tem. The Act directs the U.S. Department
of Energy (DOE) to establish a program for
the siting of two geologic repositories and
to develop other components of a waste man-
agement system.

In addition^to authorizing certain fa-
cilities, the Act sets schedules for the
program and establishes fees to be paid by
the generators of spent fuel and high level
waste. It also provides the.opportunity to
assess and, if necessary, to recommend
changes to improve the program. More impor-
tantly, the Act also specifies institu-
tional and public interactions to assure ap-
propriate consultation and cooperation with
affected parties.; Under the Act, DOE is re-
quired to foster the involvement of States,
affected Indian Tribes; and the public .In
the program.

The Act assigns primary responsibility
for the establishment and operation of the
waste management system to the Office of Ci-
vilian Radioactive Waste Marsagement of which
I am Director. The following broad policy
goals have been adopted to guide implementa-
tion of the Act:

o The program must protect the public
health, safety and the environment.

o The program must be credible to the pub-
lic by virtue of its integrity and tech-
nical excellence.

o The program must neither subsidize nor
penalize nuclear power as an energy
source.

o The program must be conducted in a
cost-effective manner, with full cost
recovery.

The specific program objectives that evolved
from these policy goals are:

o To site, design, obtain a .license for,
construct and operate geologic reposi-
tories such that the transportation of
radioactive waste to, and disposal of
the waste in, the repositories can be
accomplished in a manner that is safe
and environmentally acceptable..

o To submit a proposal to Congress to de-
velop one or more facilities for moni-
tored retrievable storage of spent fuel.

o To ensure the beginning of the accept-
ance of waste for disposal by January
31, 1998.
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o To assist utilities in providing ade-
quate and safe at-reactor storage for
spent fuel before transfer to DOE and
to provide limited Federal interim stor-
age for any utilities found by Nuclear
Regulatory Commission to be eligible
for such service.

o To manage the technical program and the
funds collected for disposal and stor-
age services, in an effective, integrat-
ed and efficient manner.

THE IMPLEMENTATION CHALLENGE

Successful implementation of the pro-
gram mandated by the Act constitutes a task
that is, from an institutional and manage-
ment perspective, every bit as challenging
as the U.S. program to place men on the
moon. Some of the factors that make this
program so challenging are: First, the man-
dated program could quite conceivably con-
stitute one of the largest public works pro-
grams in United States history in expedi-
ture of resources. Second, the Act estab-
lishes an unprecedented, obligational rela-
tionship between the Federal Government,
the States and affected Indian Tribes and
the public. Third, the Act establishes a
rigorous and complex set of schedules and
milestones. Fourth, the Act requires that
we meet stringent regulatory and licensing
standards promulgated by other Federal Agen-
cies including the Nuclear Regulatory Com-
mission and the Environmental Protection
Agency. Finally, public concern over nu-
clear power continues to heighten anxieties
regarding the ability to maintain safe,
high-level radioactive waste disposal over
time periods of many centuries. These over-
lapping and reinforcing concerns make the
task of implementing the program much more
complex.

Although the challenges are clearly sub-
stantial, our confidence that the program
will succeed remains high. Ultimately, the
measure of our success will depend upon our
ability to resolve various programmatic,
technical and institutional issues to the
satisfaction of regulatory agencies and the
public. Let me now report on our progress
in these three key areas since enactment•of
the Act.

PROGRAMMATIC ACHIEVEMENTS

In July 1985, the DOE issued its Mis-
sion Plan for the Civilian Radioactive
Waste Management Program. The Mission Plan
describes the overall goals, objectives,
and strategy for the disposal of spent
nuclear fuel and high-level waste. The
Plan also presents a description of the
scientific, engineering and instititional
information needed to maki informed deci-
sions.

In May of 1986, the Secretary of Energy
announced that three sites; one in Nevada;
one in Texas, and one in Washington had
been recommended to the President for site
characterization for the first repository,
and that the President had approved this
recommendation. The decision to character-
ize these three candidate sites - in tuff,
salt and basalt, respectively, was the cul-
mination of extensive site exploration and
evaluations to identify geologically safe
and environmentally acceptable locations
for f.he Nation's first repository.

Characterizing each candidate site will re-
quire construction for exploratory shafts
to the depths of an actual reposi-
tory—about 1,000 to 4,000 feet below the
surface—where scientific data will be ac-
quired to determine the suitability of the
sites.

The Act requires that prior to construc-
tion of an exploratory shaft at each candi-
date site, a Site Characterization Plan be
prepared. The Site Characterization Plans
will be major documents, perhaps 10,000 pag-
es each, that list the technical questions
we believe need to be answered during site
characterization and the methods to obtain
the answers.

Total expenditures during the site char-
acterization phase will be in the neighbor-
hood of $1 billion U.S. dollars per site.
This figure includes expenditures for waste
package design, exploratory shaft construc-
tion, land acquisition, regulatory compli-
ance, public information and outreach,
etc. Characterizing each site will take
about 6-7 years and employ as many as 1000
people or more at the peak of activities.
These costs, as well as other costs of the
program, are covered by a 1/mil/kilo-Watt-
hour (kWh) fee ($0.001/kWh) assessed for
each net kilo-Watt-hour of electricity gen-
erated by nuclear power.
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TECHNICAL ACHIEVEMENTS

The Application of Systems Analysis to Pro-
gram Planning

We have been applying systems analysis
and engineering techniques in support of de-
sign and development activities. Detailed
analyses conducted to date indicate that in-
tegrating individual system facilities and
components could improve the efficiency of
the waste management system.

The improved waste management system would
include a geologic repository, a monitored
retrievable storage facility, and a trans-
portation system for moving the wastes from
nuclear power reactors to a repository.

In March 1987, DOE submitted a proposal
for a Monitored Retrievable Storage
Facility to Congress. If approved by Con-
gress, the MRS would fully integrate the
waste disposal system. Spent fuel will be
transported from nuclear power plants to a
centralized MRS facility. There the spent
fuel rods will be rearranged and closely
packed together into larger packages for
storage and transportation efficiency. The
MRS facility would be used for limited in-
terim storage of the spent nuclear fuel pri-
or to shipment to a repository for perma-
nent disposal. The MRS facility—centrally
located to the majority of the commercial
generators of spent fuel—would contribute
to overall system efficiency and timeliness
while reducing the total number of
cross-country shipments to the first reposi-
tory. Fewer shipments, in turn, would re-
duce the number of potential environmental
and safety impacts. Additionally, an MRS
facility would increase the reliability and
flexibility of the waste management sys-
tem.

The Development of Transportation Casks

One of the requirements of the Act is
to develop a system to transport spent fuel
from utility nuclear power plant3—and, if
approved, from power plant locations to an
MRS—to the geologic repositories. The
transportation system envisioned under the
Act will require the development of a new
generation of transportation casks.

We are working closely with private in-
dustry to develop concepts on cask materi-
als, advanced cask components, and proto-

types, as well as innovative analytical
techniques that can be applied to cask de-
velopment. We are funding a testing pro-
gram to support cask development effort in
private industry.

The ultimate objective of our cask de-
velopment program is to develop rail and
truck casks based on new design concepts
that allow more waste per cask to be
shipped safely. The more spent fuel and
high-level radioactive waste that can be
shipped per cask, the fewer the number of
shipments. In turn, there will be a corre-
sponding reduction in the potential for ac-
cidents—both radiological and non-radiolog-
ical.

Data Management For Repository Siting

Managing the volume of information nec-
essary to successfully implement the waste
disposal-program is in itself a significant
challenge. In this regard, we are develop-
ing and refining an information management
system that «ill allow us to accomplish the
following objectives: to effectively uti-
lize the technical, environmental, and
socl-oeoonomic data gathered during site
characterization, to fully document our con-
trol over the quality of each repository si-
ting activity, and to record our interac-
tions with the States, affected Indian
Tribes, other federal agencies, and the pub-
lic. Effective information management will
facilitate the development of the required
Environmental Impact Statement. Moreover,
under the Nuclear Regulatory Commission* s
licensing procedures, it is crucial that we
be able to document our quality assurance
program.

Dry Storage and Rod Consolidation

Dry storage systems represent an alterna-
tive method for providing additional stor-
age of spent-fuel at nuclear power plants.
Our R&D activities include cooperative dem-
onstrations of technology for the dry stor-
age of spent fuel. Potential methods of
dry storage include casks, drywells, silos,
and vaults.

Progress is being made on several dry
storage demonstration projects. For exam-
ple, in cooperation with one private-
ly-owned electric utility, we are demon-
strating the dry storage of spent fuel in
horizontal modular concrete silos. We are
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also cooperating with another utility to
demonstrate the storage of pressurized wa-
ter reactor spent fuel in several types of
dry casks. These demonstration projects
are contributing to a technology data base
that will be used in the licensing and de-
ployment of various dry-storage technolo-
gies.

Rod consolidation involves the disman-
tling of a fuel assembly, separating the
fuel rods from their associated hardware
components, rearranging the spent fuel rods
into a more compact array, and separately
consolidating and packaging the residual
hardware.

We recently initiated a cooperative en-
gineering program to develop and demon-
strate prototypical rod consolidation equip-
ment and operations. These procedures, rep-
resent cost-effective ways to increase the
storage capacity of utility storage and to
reduce the cost of adding full pools.

INSTITUTIONAL ACHIEVEMENTS

Wa recognize that our technical achieve-
ments alone will not ensure the program's
success. Ultimately, the implementation of
the U.S. waste disposal program will depend
on our ability to secure the confidence and
cooperation of State Governments, affected
Indian Tribes, other Federal Agencies, elec-
tric utilities, local communities and the
general public.

The Act contains a variety of mechan-
isms to facilitate confidence building and
to engage affected parties in the deci-
sion-making process.

Our accomplishment to date include the de-
velopment of a comprehensive public out-
reach and participation program, a frame-
work for establishing consultation and co-
operation agreements between the Department
of Energy and eligible States and affected
Indian Tribes, and a process for providing
financial assistance grants to facilitate
participation by affected parties.

An informed and involved public is re-
quired to secure the cooperation needed by
DOE for successful implementation of the
radioactive waste management program. It
is particularly important on transportation
planning since transportation of the waste
involves a majority of the States and its
residents.

A year ago, we issued a Transportation
Institutional Plan that included a strategy
to promote constructive interaction between
the public and DOE. This plan emphasized
three essential activities (1) developing
and ensuring the broad dissemination of pub-
lic information; (2) establishing and main-
taining active communication with an exten-
sive network of parties who have an inter-
est in Lhe waste transport program; and,
(3) establishing effective mechanisms for
the timely and cooperative resolution of
transportation issues.

The Transportation Institutional Plan
is, to a great extent, a product of nation-
al Transportation Institutional Workshops.
Through these workshops recommendations for
managing transportation institutional is-
sues were formulated. Many of these recom-
mendations were incorporated into the final
document, underscoring the participatory na-
ture of the U.S. waste disposal program.

THE CONTINUING CHALLENGE

We have made significant progress since
the passage of the Act in 1982, and I am
confident that the remaining challenges
will be successfully met.

Establishing the technical reliability
of the waste disposal system is an addition-
al challenge facing the program. Before
the Nuclear Regulatory Commission will li-
cense a repository, for example, we must be
able to establish with reasonable certainty
that the repository will safely and perma-
nently isolate waste from the accessible en-
vironment. Given the extended time frame

••» during which the repository must isolate
warte (approximately 10,000 years), predic-
tion of future repository performance must
be made through the use of sophisticated
postclosure performance assessment models.
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Models are under development that will al-
low us to predict repository perform-
ance—including the ability of the reposi-
tory to contain the migration of radioactiv-
ity from the repository to the accessible
environment.

The future institutional challenges fac-
ing the waste disposal program include
reaching consultation and cooperation agree-
ments with the States and affected Indian
Tribes. Public confidence is not as high
as we would like it to be. Through techni-
cal excellence and public participation, we
believe support for program decisions and
the repository concept will dramatically in-
crease over the next 5 years.

THE ROLE OF INTERNATIONAL COOPERATION

Finally, I would like to stress the mu-
tual benefits of international cooperation
in developing the technology for radioac-
tive waste management and disposal. Cur-
rently, the United States is maintaining
agreements with nine nations (Belgium, Ca-.ia-
da, the Federal Republic of Germany,
France, Japan, Sweden, Switzerland, United
Kingdom, and Spain). Our direct interac-
tions with these countries and our partici-
pation in the activities of various interna-
tional agencies (e.g., the Commission of Eu-
ropean Communities, the Organization for
Economic Cooperation and Development
(OECD/NEA), and the International Atomic En-
ergy Agency (IAEA)) are producing important
exchanges of information in areas of mutual
concern. These include: methods to demon-
strate predictability of site performance
for geologic media and fracture flow in
crystalline rocks; development of under-
ground testing methods for determining the
suitability of a site for disposal; and,
possibly most important, increased public
confidence in geologic disposal.

Last year, I met with the Waste Program
Directors from Canada, Finland, France,
Japan, Spain, Sweden, Switzerland, the Unit-
ed Kingdom, the Commission of European Com-
munities,- and the Nuclear Energy Agency of
the OECD, who are involved in crystalline
rock programs for geologic disposal. At
this meeting, we agreed to continue these
directors meetings as a way to coordinate
individual cooperative programs on crystal-
line rock.

As nations move forward with waste man-
agement programs, they are discovering that
the issues and challenges they face often
are not unique. Our common concerns and fi-
nite resources require that we continue our
efforts to encourage international coopera-
tion and collaboration in the field of
radioactive waste management.

CONCLUSION

While we in the United States are
making progress, we also note the progress
being made by other national programs.
This gives us confidence that continuing
patience, persistence and technical exce-
llence on the part of all of us will lead
to successful waste management programs
today and to total closure of the nuclear
fuel cycle in this generation. If the
United States and other members of the
international community are to succeed,
all of us must continue to recognize the
mutual benefits of international
cooperation. We have much to gain from
each other's experience towards closing the
nuclear fuel cycle.
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