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UNITED STATES OF AMERICA OFFICE OF SECRETARY
NUCLEAR REGULATORY COMMISSION RULEMAKINGS AND

ADJUDICATIONS STAFF

In the Matter of )
)

PRIVATE FUEL STORAGE L.L.C. ) Docket No. 72-22-ISFSI

(Independent Spent Fuel Storage )
Installation) )

STATEMENT OF THE SCIENTISTS FOR SECURE WASTE STORAGE
BEFORE THE NUCLEAR REGULATORY COMMISSION

Preliminary Statement

Scientists for Secure Waste Storage (SSWS) is an informal group of scientists consisting

of Nobel Prize winners, former chairpersons of the U.S. Nuclear Regulatory Commission (NRC)

or its predecessor Atomic Energy Commission, former ambassadors, professors at distinguished

universities. Its members are: William A. Anders', Steven C. Barrowes, Nicolaas Bloembergen 2 ,

Max Carbon, Bruce W. Church, Bernard Cohen, Gerard Debreu3, Sheldon Glashow4, Robert

Hoffman, Daniel M. Kammen, John Landis, Ralph Lapp, Otto Raabe, Norman Ramsey5 , Marcus

Rowden6, Allen Sessoms, Jacob Shapiro, John Tanner, and Richard Wilson.

l Dr. Anders is a former Chairman of the NRC, a former astronaut, and a former
ambassador.

2 Professor Bloembergen is a Nobel laureate in Physics and is Professor Emeritus at Harvard
University.

3 Professor Debreau is a Nobel laureate in economics and Professor of Economics,
University of California at Berkeley.

4 Professor Glashow is a Nobel Laureate in Physics, formerly Mellon Professor of Physics
at Harvard University, and Arthur G.B. Metcalf Professor of Physics at Boston University.

S Professor Ramsey is a Nobel laureate in Physics, Higgins Professor of Physics at Harvard
University and was the first Assistant Secretary General for Science (Science Advisor) in NATO.

6 Mr. Rowden is a former Chairman of the NRC.
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Until their deaths, Hans Bethe7, Allan Bromley8(deceased), and Glenn Seaborg 9

(deceased) were members of SSWS.

These scientists formed SSWS to support the Goshute Indians in their desire to allow

nuclear waste to be stored "in their back yard". We were allowed to make limited appearances

before the Atomic Safety and Licensing Board (ASLB) and hereby request the privilege of

having our views considered by the full commission.

Most of the scientist members of SSWS have worked much of their lives in research on

the science and technology of nuclear energy and in planning and regulating nuclear energy.

Collectively the members of SSWS have expertise in most of the matters before the

Commission, including fundamental physics and chemistry, numerical assessment of risks, and

effects of radiation. They believe that their collective knowledge and experience can be of help

to the Commission and to the public at large. None of the scientists in SSWS have personal

financial or property interests in the proposed facility. Our interest however is great, but is

solely an interest in the public good and a desire to ensure that the public good be properly

considered.

Background

Congress has encouraged the civilian use of nuclear energy through a series of laws,

commencing with the Atomic Energy Act of 1954. Civilian nuclear energy use is regulated by

the NRC, while the transportation of nuclear materials is regulated by both the NRC and the U.S.

Department of Transportation ("US DOT"). There are presently approximately 110 licensed

7 Professor Bethe was a Nobel laureate in Physics.

8 Professor Bromley was a former Presidential Science Advisor and Sterling Professor of
the Sciences and Dean of Engineering at Yale University.

9 Professor Seaborg was a Nobel laureate in chemistry, a former chairman of the Atomic
Energy Commission, Professor of Chemistry at and Chancellor of the University of California.
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commercial reactors in 32 states, generating approximately 20 percent of the electricity used in

the United States. The importance of nuclear power plants is emphasized by the country's

chronic energy problems, characterized by substantial reliance on imported oil, and its current

and balance of payments problems, due in part to the high cost of imported oil.

Commercial nuclear reactors are fueled with uranium in the form of small ceramic-like

pellets contained in zirconium tubes or "rods." A reactor must be periodically refueled and the

spent fuel removed. Spent fuel has continued to accumulate, generally in water-filled pools that

are located on site at nuclear generating plants. Most of these pools, which were designed for

short-term storage, are now used for longer term storage. The ability to expand the amount of

spent fuel that can be stored in a spent fuel pool at a reactor site is subject to physical limitations.

Congress addressed this problem in the Nuclear Waste Policy Act of 1982 ("NWPA").

The NWPA required the Department of Energy to construct a repository for the permanent

disposal of spent fuel. The NWPA mandates that, in return for payment of fees by the utilities,

the Department of Energy must take title to the spent fuel as expeditiously as practicable

following commencement of operation of a repository and, beginning not later than January 31,

1998, dispose of such spent fuel. Pursuant to the terms of the NWPA, DOE entered into

contracts with utilities to accept spent fuel beginning not later than January 31, 1998.

Utilities owning reactors have paid DOE billions of dollars to pay for the costs of

disposing of spent fuel. However, DOE currently estimates that a permanent repository will not

be ready to receive spent fuel until 2010, at the earliest. Yucca Mountain, Nevada is currently

designated as the site for the permanent repository.

Congress has required the U.S. Department of Energy ("DOE") to build a repository and

take permanent possession of the spent fuel for its ultimate disposal. Because of delays in the
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permanent federal spent fuel repository program, utilities operating nuclear power plants face

pressing storage problems, and possible premature shutdown of reactors in the future.

Beginning in 1987, DOE was authorized to administer a financial assistance program for

Indian tribes and other local communities to consider the storage of spent fuel on Indian lands or

other lands. In 1992, the Skull Valley Band, along with other tribes, received a DOE grant under

the federal program known as Monitored Retrievable Storage. In 1994, the General Council of

the Band authorized the Band's Executive Committee to enter into negotiations for the building

of a storage facility for spent nuclear fuel.

Several years ago, a group of utilities that serve more than 60 million people throughout

the United States began searching for a temporary solution to the spent fuel storage problem

pending completion of the federal repository. We believe that the building of a temporary

storage facility is an issue of national importance.

PFS determined the facility should be located within the Skull Valley Reservation, on

sovereign trust lands of the Skull Valley Band, located within the State of Utah. In 1997 PFS

entered into a lease with the Skull Valley Band for the use of land on which to build and operate

the storage facility. As required by federal law, the lease has been approved by the authorized

representative of the Secretary of the Interior, subject to certain conditions set forth in the lease,

including issuance by the NRC of a license to build and operate the temporary facility.

PFS applied to the NRC, the agency authorized by Congress to exercise exclusive

regulatory authority over civilian use of nuclear energy, for the license. If the NRC grants the

license, and if PFS complies with applicable federal regulations and receives other required

approvals, then PFS and the Skull Valley Band should be able to proceed with the temporary

storage project under federal oversight.
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As currently planned, the PFS facility will receive sealed shipments of spent fuel. The

reactor licensee will place the spent fuel assemblies in specially designed, stainless-steel

canisters licensed by the NRC. Each canister will then be vacuumed dry, filled with inert gas,

welded shut, and placed in a 132 ton steel transportation cask which also will be licensed by the

NRC. The transportation cask will then be sealed.

The sealed transportation casks will be transported to Skull Valley by rail. The

transportation casks will either arrive at the PFS site by rail or the transportation casks will be

off-loaded at a transfer point adjacent to the railroad main line and loaded onto heavy haul

tractor/trailers for transporting to the PFS facility.

The NRC license sought in this proceeding will not allow spent fuel to be removed from

the canisters at the facility. Operations at the facility will be strictly limited to the handling and

storage of sealed canisters. Once the canister is accepted at the PFS facility, it will be transferred

to an NRC licensed storage cask. These storage casks will be 20 feet high and 11 feet in

diameter, will have walls over two feet thick composed of 26.75 inches of concrete and 2.75

inches of steel, and weigh 170 tons when loaded. The storage casks will be moved onto concrete

pads three feet thick. The storage system is totally passive and designed so that cooling is by

passive convection.

Handling operations at the PFS facility have been designed so that there is no credible

accident that would breach the stainless-steel canisters that contain the spent fuel at the facility.

The NRC's emergency planning regulations for ISFSIs recognize that the potential for significant

offsite consequences where spent fuel always remains sealed inside canisters is extremely low.
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Comments

In August and September of last year, the ASLB conducted what were expected to be the

final phase of the evidentiary hearings in this proceeding, and upon coming to the end of the

final day of that hearing on September 15, the ASLB closed the taking of evidence. On February

24, 2005 the ASLB issued a decision resolving the last issue remaining before it (having to do

with the effect of F-16 aircraft crashes into concrete and steel casks that would be located at the

proposed Private Fuel Storage facility], and on the same day, the ASLB rejected the State of

Utah's new contention, designated Utah UU, relating to alleged inconsistencies in the policy of

DOE with regard to the duration of storage at the PFS facility. Thus, we understand that the

matter is now before the Commisson for ratification of ASLB's initital decision to issue a license

for the PFS facility.

We submit first that the Skull Valley Band of Goshute Indians ("Skull Valley Band") is a

sovereign, federally recognized Indian tribe with governmental authority over the Skull Valley

Reservation within the boundaries of the State of Utah and has a right to run their own affairs. It

is a sovereign entity which has a treaty with the United States of America which must be

respected. The Skull Valley Reservation is on sovereign trust lands of the Skull Valley Band.

The Skull Valley Band has a right to run their own affairs and should be supported in doing so.

provided that they do not infringe the rights of others. If they want nuclear waste in their back

yard they should be allowed to have it if it can be demonstrated to be safe and does not impinge

on the rights of others.

Second, we submit that the Skull Valley Reservation is an excellent location for storage

of nuclear waste. The important facts which should underlie any consideration of a proposal to

store nuclear waste are that:
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(a) Almost all the radioactive material in the fuel rods will be solid, except for a small

amount of inert gas.

(b) The heat generated by the waste will be very small and not nearly enough to

evaporate or disperse any material. As a fraction of the nuclear fission power at the time of

operation it is 0.01% after 10 years and continues to fall. This will be less than one millionth of

the power in the "excursion" that blew apart the Chernobyl reactor.

C) Therefore not only is it impossible for the heat in a fuel storage facility to evaporate

the fuel, but also any accident can only proceed slowly. This contrasts with Three Mile Island

which took place in 2 hours and Chemobyl within a few seconds. Therefore any release of

material is expected to be very small, will happen slowly, and can therefore be noticed by

monitoring and can be corrected.

(d) The safety hazard of exposure to radiation can be controlled by three factors;

distance, shielding and time. Even the Goshute community is 2 miles away, the casks are well

shielded, and even the Goshutes (and others) who will monitor the facility will only spend a

short time close to the casks.

Some particular items that are being considered are: (1) fire protection, (2) thermal

design of the casks, (3) financial responsibility, (4) decommissioning, (5) protection against

earthquake, (6) protection against aircraft impact, (7) environmental impacts, and (8)

environmental justice. We also make a brief comment on the potential for sabotage and

terrorism that was not specifically considered by the ASLB.

(1) Fire protection. Neither the casks themselves nor the fuel rods therein are inflammable in

the ordinary sense. Zirconium and uranium can oxidize (bum) but at high temperature and a self

sustaining fire is almost impossible. The concern is the fuel that men will bring to assist in their

ancillary tasks; gasoline for their cars, diesel fuel for the railroad engines. It is important to
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realize that the risk of fire from these activities is certainly less than the risk of fire at a

downtown road junction in Salt Lake City, and can be more easily controlled. In the very remote

chance of fire engulfing a storage cask the cask is very unlikely to break. But even if a cask

cracks only the small amount of remaining gaseous material (krypton 85) would immediately

escape to the atmosphere - and that (being inert) would disperse.

(2) Thermnal Design. Heat is generated in the casks at a rate 1/1,000,000 or less of the power in

a reactor. This is too small to raise the temperature to a level high enough to melt or evaporate

any material even if the air circulation were to be blocked. The detailed calculations are to

prevent any deterioration - and are far more than needed merely to stop small leaks. Small leaks

if they occurred could be located and fixed and do not represent a major hazard.

(3) Financial Responsibility. SSWS have no comment on the financial responsibility of Private

Fuel Storage

(4) Decommissioning. The decommissioning of the facility should be exceptionally simple. The

storage casks could be taken onto the railroad the same way they were brought in. Once that is

done, the major problems would be removing a rail yard and concrete pad with at most a little

radioactive material spilt thereon.

(5) Earthquake protection. The impact of an earthquake on a stnrcture is that it can fall down, or

that fissures may open up in the ground and rupture essential services - perhaps, as in San

Francisco in 1905, breaking a gas line and causing a major fire. The casks themselves nor the

fuel rods therein are not a structure that falls down and are not fed by a gas or oil fuel line. The

casks will basically rest on the ground and although an earthquake can tear apart a structure held

securely to the ground in more than one place, that will not occur for the casks.

(6) Aircraft impact. The casks are small in comparison with the area of the surface of the earth,

even if one only considers the area between Skull Valley reservation and Dugway over which
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Fl6s fly frequently. The chances of an airplane hitting the waste canisters are small, and the

effects much less than hitting a reactor control room or an oil tank. The storage cask is static and

such a collision cannot set off a major accident. Provided that the amount of stored fuel (for the

railroad diesel engine or various trucks) is small, and it is easy to ensure that, even a major fire

can be limited to a much smaller fire than at Chernobyl, and the storage cask will not be overly

heated.

(7) Environmental impacts. SSWS notes that the environmental impact of the facility itself will

not be appreciably different from any set of structures in the area. The one distinction, perhaps

being that it will be lit, for security purposes, all night.

(8) Environmental justice. The concept of environmental justice is to ensure that poor people are

not compelled by circumstances to live in polluted areas where rich people decline to live. But

that will not apply here. The Skull Valley band of Goshutes understand the facility, its safety

features and dangers. They want it. Indeed it would be unjust to deny permission since it has

been shown that the facility will be safe.

The ASLB did not specifically consider sabotage or terrorism. These could make the

facility less safe than otherwise. It would take massive sabotage to cause any major leak.

However, the effect of such sabotage might be release of radioactivity, and the effect of this

would be reduced by the same factors as before: the fact that the material is mostly solid, and

time and distance also reduce any effect, even for the small amount that might be released. A

direct hit by a hydrogen bomb could of course cause a major release, but the bomb itself would

cause similar havoc.
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Conclusion

In general SSWS submits that the risks attributable to a waste storage facility are very

small and much less than many societal risks. In particular they are smaller than the risks of

living in Salt Lake City with its particulate air pollution. (See Wilson, R. and J. Spengler,

PARTICLES IN OUR AIR: CONCENRATIONS AND HEALTH EFFECTS. (Cambridge, MA, Harvard

University Press, 1996). A simple visual inspection shows that the particulate concentration is

less in Skull Valley than in Salt Lake City. This proposed facility is likely to make it financially

attractive for many more of the Skull Valley Band to live on their reservation and thereby reduce

their risk.

The scientists in SSWS believe that the proposal of Private Fuel Storage to store spent

nuclear fuel in the Skull Valley Indian reservation is in principle a sensible proposal to cope with

one of the steps in the technology of nuclear power in a safe and environmentally acceptable

way. We have little doubt that such a storage facility can be built and operated safely. The

Atomic Safety and Licensing Board have spent over seven years in hearings and is convinced

that Private Fuel Storage will, in fact, operate it safely. We urge that their recommendation be

accepted by the Nuclear Regulatory Commission.

We are unaware of any disinterested scientist or engineer of distinction who is opposed

to the facility.

March 14, 2005

Respectfully submitted,

lartint S. Jaarfnat
Martin S. Kaufman
ATLANTIC LEGAL FOUNDATION
60 East 42nd Street, Suite 2102
New York, New York 10165
(212) 867-3322 /Fax (212) 867-1022

Attorneys for Scientists for Secure Waste Storage
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APPENDIX I

References

The details of the radionuclides produced in nuclear fission are well known and

exceptionally well documented. Often they are found merely by reference to a computer code

such as the ORIGEN code that has been available from Oak Ridge National Laboratory and

widely compared with direct experimental data. But there are four generic references that can be

used in discussion of the specific contentions raised by the intervenors.

(a) David Bodansky, NucLEAR ENERGY: PRINCIPLES, PRACTICE, AND PROSPECTS (2nd ed.)

(American Institute of Physics, Woodbury NY).

(b) Bernard L. Cohen, "High Level Radioactive Waste from Light-Water Reactors," 49(1)

Reviews of Modern Physics 1-20 (January 1977)

(c) L. Charles Hebel, et aL, "Report to the American Physical Society (APS) by the Study

Group on Nuclear Fuel Cycles and Waste Management", 50(1) Reviews of Modern Physics, Part

II, Sl-S185 (January 1978).

(d) Richard Wilson, et al., "Report to the American Physical Society (APS) of the Study

Group on Radionuclide Release from Severe Accidents at Nuclear Power Plants," 57(3) Reviews

ofModern Physics, Part II, SI-S154 (July 1985)
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APPENDIX II

Biographical data of the members of Scientists for Secure Waste Storage

William T. Anders, former Astronaut, former Chairman, Nuclear Regulatory

Commission, former Ambassador to Norway, former Chairman General Dynamics Corp.

Hans Bethe (deceased), Professor of Physics Emeritus, Cornell University, Nobel

Laureate in Physics (for understanding the energy in the sun).

Nicolaas Bloembergen, Gerhard Gade University Professor Emeritus, Harvard

University, Nobel Laureate in Physics.

Allan Bromley (deceased), Dean of Engineering, Yale University, Sterling Professor of

the Sciences, Past President American Physical Society, formerly Assistant to President George

Bush for Science and Technology.

Max Carbon, Professor of Nuclear Engineering Emeritus, University of Wisconsin,

formerly member of Advisory Committee on Reactor Safeguards, AEC/NRC, formerly INPO

accreditation board.

Bruce W. Church, Desert Research Institute, University of Nevada, adjunct research

Professor University of Cincinnati, formerly head of Environmental Health and Safety, DOE

Nevada operations office.

Bernard L Cohen, Professor of Physics, University of Pittsburgh and author of many

papers on nuclear waste disposal.

Gerard Debreu, Professor of Economics, University of California, Nobel Laureate in

Economics.

Sheldon L. Glashow, Higgins Professor of Physics, Harvard University, formerly

Mellon Professor of Physics at Harvard University, and Arthur G.B. Metcalf Professor of

Physics at Boston University Nobel Laureate in Physics (for his work on the "standard model").
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Robert J. Hoffman, certified health physicist, formerly Chairman Radiation Control

Board of the State of Utah, radiation safety consultant.

Daniel M. Kammen, Professor of Energy, University of California, Berkeley, expert on

solar energy in developing countries.

John Landis, Past President, American Nuclear Society, formerly Senior Vice President,

Stone & Webster Corporation, Past Chairman American National Standards Association.

Ralph Lapp, Safety Consultant, author of books on dangers of radiation.

Otto G. Raabe, Professor, University of California, Institute of Toxicology and

Environmental Health, Former president Health Physics Society.

Norman F. Ramsey, Higgins Professor of Physics Emeritus, Harvard University, Nobel

Laureate in Physics, former Science Ambassador to NATO, former President, Universities

Research Association.

Marcus T Rowden Esq., former Chairman Nuclear Regulatory Commission

Glenn T. Seaborg (deceased), Professor of Chemistry Emeritus, University of

California, formerly Chancellor University of California, formerly Chairman Atomic Energy

Commission, Nobel Laureate in Chemistry.

Allen Lee Sessoms, President, Delaware State University, formerly Science Counselor,

U.S. Embassy, Paris, formerly Deputy Chief of Mission, Mexico City, member Department of

Energy, Energy Advisory Committee. As a person with native American ancestry, he has a

particular concern for and understanding of many of the issues.

Jacob Shapiro, Radiation Safety Officer Harvard University (retired), author of a major

text on radiation health physics.

John Tanner, Engineer, Idaho Falls, ID
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Richard Wilson, Mallinckrodt Research Professor of Physics, Harvard University,

expert on nuclear physics and risk analysis, especially effects of radiation and air pollution,

advisor on risks to many U.S. agencies and foreign governments.
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