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ABSTRACT 

The Federal Government must take action to 
assure the future adequate supply of special nuclear 
materials for nuclear weapons. Exist ing statutes 
permit the construction of advanced defense produc¬ 
t ion reactors and the reprocessing of commercial 
spent fuel for the production of special mater ia ls. 
Such actions would not only benef i t the US nuclear 
reactor manufacturers, but also the US e lec t r i c 
u t i l i t i e s that use nuclear reactors. 

EXECUTIVE SUMMARY 

Posit ive action by the Federal Government is necessary to provide special 

nuclear materials production to assure the continued effectiveness of US 

nuclear weapons. We explore the ins t i t u t i ona l and societal issues associated 

with such action in three nonexclusive options. The f i r s t option is merely a 

renovation of ex is t ing f a c i l i t i e s and has already been star ted. The second 

option would construct advanced defense production reactors at the present 

Federal reservat ions, thus of fer ing hope of preserving the competitive edge of 

US nuclear reactor manufacturers. The th i rd option would involve Federal 

reprocessing of commercial spent fuel , thereby saving US commercial nuclear 

power generation from ext inc t ion by breaking the reprocessing impasse. 

None of these options is contrary to present s ta tutes, but a l l involve 

po l i t i ca l controversy. The antinuclear-power, antinuclear-weapons, a n t i -

big-business, an t im i l i t a r y , and arms-control communities can be expecjted to 

form a coa l i t i on . Confrontations and demonstrations can be expected by 

a c t i v i s t groups at nuclear weapons ins ta l la t ions such as the Rocky Flats Plant . 
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I . INTRODUCTION 

A. Background 

Since tne formation of the US Atomic Energy Commission (AEC) in 1947, the 
production of the special nuclear materials used in nuclear weapons has been 
under civi l ian agency control as required by the Atomic Energy Act of 1954 as 
amended. This civi l ian agency control has continued through the AEC's succes¬ 
sor agencies, the Energy Research and Development Administration (ERDA) and 
the Department of Energy (DOE). The military services, however, profoundly 
influence production decisions. Production of two special nuclear materials— 
plutonium and tritium—are considered in this study. Both materials are 
extracted from materials irradiated in the defense production nuclear reactors. 

At present, there are three defense production reactors fthe P, K, and C 
Reactors) producing weapons-grade plutonium* and tr i t ium at the Savannah River 
Plant near Aiken, South Carolina.** Associated with these reactors are three 
chemical processing plants that extract the special nuclear materials; namely, 
Purex-F, Purex-K, and 232-H. According to plans, an additional reactor (the 
L Reactor) wi l l be restarted. The N Reactor and i ts associated chemical 
processing plant, Purex, are at the Hanford, Washington, instal lat ion. 
Although this reactor presently is producing fuel-grade plutonium, and 
although the Purex plant has been in standby condition for almost a decade, 
the N Reactor is scheduled to be converted to weapons-grade plutonium 
production, and the Purex plant is scheduled to be reactivated. An 
integral part of the production of plutonium for nuclear weapons is the 
chemical and metallurgical processing fac i l i t ies located at the Rocky Flats 
Plant in Denver, Colorado. These faci l i t ies can remove chemical impurities, 
such as americium, that grow into plutonium by radioactive decay (Ref. 3, 
p. I D . 

*Weapons-grade plutonium contains 6% impurity of the plutonium isotope 240, 
fuel-grade plutonium has 12%, and reactor-grade plutonium has about 20-30%. 

**Th€ current status of the US special nuclear materials production complex 
w«s given by Dr. F. Charles Gilbert, Director, Office of Nuclear Materials 
Production, DOE, in Congressional testimony (Ref. 1 , p. 46). 



The mil i tary requirements for nu .ear weapons come from the Department 
of Defense (DoD) document known as the "Stockpile Memorandum." This document, 
as i t existed in June 1980, gave 3 years of definit ive weapons production 
authority to the DOE (FY80-FY82), authority for purchasing long lead-time 
items for the next 2 fiscal years (FY83 and FY84), and guidance for planning 
purposes for the next 3 fiscal years (FY85-FY87). Thus, the Stockpile 
Memorandum forecasts the mil i tary requirements for nuclear weapons production 
to some degree of detail with an 8-year horizon (Ref. 3, p. 6). 

The defense production reactor fac i l i t ies are more than a quarter of a 
century old. Their abi l i ty to meet mil i tary production requirements in the 
years beyond the horizon of the Stockpile Memorandum was questioned in a 
hearing before the Procurement and Military Nuclear Systems Subcommittee of 
the Committee on Armed Services of the US House of Representatives in June 
1980.] 

Duane C. Sewell , then Assistant Secretary of Energy for Defense Programs 
of DOE, test i f ied that " . . . the current budget wi l l permit us to meet DoD 
requirements through FY 1985 with the nuclear materials production we have. 
I f you go beyond that point and assume that those items stated for planning 
purposes are actually going to be produced, . . . we fa l l short . . . in FY 1988." 
(Ref. 3, p. 6.) General Lew Allen, USAF, presented the views of the Joint 
Chiefs of Staff (JCS) with regard to the adequacy of the mil i tary production 
reactors by saying, 

"The second concern was really more fundamental on our (JCS) 
part, and i t is the concern that the basic production capabilities 
of the Department of Energy are aging, tend to be single threat, 
that i s , not suff iciently redundant to be able to handle technical 
problems, and lacking an expansion capability which, after the 
Afghanistan situation, seemed to us to be prudent to consider." 
[Ref. 3, p. 9.] 

Thus, both the consumer (DoD as represented by the JCS) and the producer (DOE) 
of reactor-produced special nuclear materials are concerned whether the exist¬ 
ing US production fac i l i t ies can handle the mil i tary requirements beyond the 
8-year horizon of the Stockpile Memorandum. 

B. Assumptions 
The basic assumption of this study is that the DOE wi l l have to take 

some sort of positive action to ensure that the future mil i tary needs for 
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Plutonium and tritium will be met. To bound this study, three options are 

postulated for the DOE. 

Option 1. Replace or restore the existing military production reactors 

at their present locations using the existing technology. 

Option 2. Replace the defense production reactors at the present sites 

with new reactors employing technologies that have direct 

commercial power applications. 

Option 3. Uti l ize reactor products and reactor capacity from commercial 

power reactors and employ a special isotope separation (SIS) 

process to produce special nuclear materials for nuclear 

weapons. 

These three options are by no means exhaustive or mutually exclusive. 

They cover a wide spectrum as far as institutional and societal impacts are 

concerned. This study will focus on l ikely issues that might arise from the 

choice of each of these options. 

I I . OPTION 1 

A. Scope 

Option 1 can be characterized as the restoration of the status quo 

ante. For example, to change the N Reactor at Han ford to the production of 

weapons-grade rather than fuel-grade piutoniurn means doubling the rate at 

which the reactor fuel is put through the reactor. There is no change to the 

reactor as such, just to the rate at which the fuel is cycled through the 

reactor. The Pur ex plant at Han ford has been maintained in a nearly operating 

condition since i t went on standby service in 1972, but i t would take 3.5 years 

and a $100-million refurbishment effort to get the Purex plant back into ful l 

operation. 

At the Savannah River Plant, somewhat more effort is required to bring 

the two defense production reactors, L and R, that are in standby condition 

into production. 



"Reactivation of the L Reactor would take about two years and 
cost about $90 mil l ion. The estimated cost to reactivate R Reactor 
is $180 mi l l ion, and this effort would take about three years . . . . * 
The L Reactor was placed in standby in 1968 and R Reactor in 1964. 
A post-shutdown inspection of R Reactor revealed stress corrosion 
cracking in the reactor cooling water intake nozzles. Repair of 
these cracks would necessitate removal of part of the reactor 
vessel concrete shield, vessel decontamination, grinding out of 
cracks or nozzle replacement, and weld preparation and repair. 

"During the restart period, i t would be necessary to hire and 
train reactor operators and support personnel; replace the reactor's 
primary heat exchangers and pumps, steam boilers, and control in¬ 
strumentation; and install dual safety and dual process control 
computers in both L Reactor and R Reactor. In addition, the 
control rods, safety rods, and motor generator sets for R Reactor 
would have to be replaced. 

"The Savannah River chemical processing fac i l i t ies could 
accommodate the extra weapons-grade piutonium produced in L Reactor 
i f existing steam boilers were upgraded. However, i f R Reactor 
were on-line at the same time, additional steam capacity would be 
required." [Ref. 1 , p. 145.] 

Option 1 can thus be viewed as bringing part of the defense production 
reactor complex to former operating condition, an action that might be termed 
just "proper maintenance" by proponents of Option 1. 

B. Local and Regional Citizen Reaction 
The above act ivi t ies would hardly be unwelcome in the communities that 

surround the existing Federal reservations at Hanford and Savannah River. The 

prospect of additional economic well-being for these communities, which has 
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been called the "Halo Effect," can be expected to more than offset any 
qualms about radiation exposure risk or other fears. After a l l , people in 
these communities have become accustomed to defense production reactors. I f , 
however, the DOE should propose to start defense production reactor act iv i t ies 
at new locations, one would expect citizens near the Hanford and Savannah 
Riyer reservations to object, as well as citizens at a proposed new location, 
albeit for different reasons. 

•These estimates now appear optimistic according to a private conversation with 
W. F. Rich of Los Alamos National Laboratory, March 24, 1981. 



The citizens of the Pacific Northwest as a whole may be expected to 
welcome any act iv i ty that would insure the continuation of the N Reactor, 
because the reactor is now providing by-product steam to the State of 
Washington Public Power Supply System (WPPSS). That steam, in turn, generates 
3.9 b i l l i on kWh of electr ici ty per year for the Bonneville Power Administration 
power grid (Ref. 1 , p. 46). Loss of this electric power would seriously impact 
an already electric-power-starved region; the industries served by the Bonne-
v ine Power Administration would almost certainly face a curtailment of 
act ivi t ies i f the N Reactor were not operated at capacity. 

The continuation of defense production reactor operations should assure 
the citizens in the Hanford and Savannah River regions that the Federal 
Government wi l l continue to give high v i s ib i l i t y and support to nuclear waste 
management. 

C. Institutional Requirements 
The very size of the needed repairs and restorations, however, opens the 

door to possible harassment and delay by court actions. 

"Reactivation of these reactors may be considered a major 
Federal action as defined by the National Environmental Policy Act 
(NEPA) and, as such may require preparation and distribution of an 
environmental impact statement (EIS) for public comment. Restart, 
of these realtors could be hindered by lawsuits until the adequacy 
of the EIS is acted on by the courts." [Pef. 3, p. 145.] 

Those Option 1 changes in the defense production reactor complex may 
trigger intervenor actions based on environmental impact. Nuclear Regulatory 
Commission (NRC) licensing of these activit ies is certainly not needed and 
should not be condoned. Section 110 of the Atomic Energy Act of 1954, as 
amended, specifically excludes the requirement for licensing the "processing, 
fabricating, or refining of special nuclear material, or the separation of 
special nuclear material from other substances, under contract with and for 
the account of the Commission (AEC)." Any abandonment of this "grandfather 
clause" on the part of the Administration can be expected to result in the 
effective curtailment of defense production reactor act iv i t ies. 

under the requirements of Sec. 36 of the Arms Control and Disarmament 
Act, which was enacted in 1975, an Arms Control Impact Statement (ACIS) 
would have to be f i led with the budgetary request to Congress for Option 1. 



The ACIS reports to Congress the results of an inter agency study on the effect 
of proposed programs that influence national security on arms control and 
disarmament policy. An ACIS, although possibly a burden on DOE insofar as 
participation in the interagency process for generating an ACIS is concerned, 
should have no impact on Option 1 . 

D. Other Issues 
It is impossible to forecast, with any degree of certainty, which issues 

wi l l become important in the public arena when any action is taken on the 
production of special nuclear materials or where such issues may lead to 
confrontations. The topic of special nuclear materials production has the 
possibil ity of attracting attention not only from those who desire general or 
nuclear disarmament, regardless of the consequences, but also from those who 
are against nuclear power or modern technology in general. Although there 
seems to be a clear national defense requirement for special nuclear material 
production, there are several groups that might "raise a public fuss" about 
nuclear power or unilateral nuclear disarmament i f Option 1 were chosen. Two 
conceivable issues that might surface are the question of enhanced act iv i ty at 
the Rocky Flats Plant and the question of a special nuclear materials 
production cutoff. 

An old US in i t ia t ive to halt the growth of nuclear weapon stockpiles is 
the proposal made by President Eisenhower in his letter of March 1 , 1956, to 
USSR Premier Bulganin. 

"In my judgment, our efforts must be directed especially to 
bringing under control the nuclear threat. As an important step 
for this purpose and assuming the satisfactory operation of our air 
and ground inspection system, the United States would be prepared 
to work out, with other nations, suitable and safeguarded arrange¬ 
ments so that future production of fissionable materials anywhere 
in the world would no longer be used to increase the stockpiles of 
explosive weapons." [Rof. 7.] 

On September 25, 1961, the cutoff of fissionable material production was 
proposed by the US to the United Nations as part of a program for general and 
complete disarmament. With the successful appearance of the Nuclear 
Non-Proliferation Treaty (NNPT), the issue of fissionable material production 
cutoff has taken a back seat in international af fa i rs. Not restoring the 
defense production reactor complex and let t ing i t deteriorate into a 



nonoperating condition, ipso facto, would cut of f the production of fissionable 
material for nuclear weapons. I f such a course of inaction were followed, no 
new pi uton ium-bearing weapons could be made unless older pi uton ium-bearing 
weapons were retired and the plutonium they contained were recycled. 

The public sector of the disarmament community has generally ignored 
another facet of a special nuclear materials production cutoff; namely, that 
all nuclear weapons dependent upon tr i t ium for successful operation wi l l decay 
to some extent just as trit ium decays.* Besides nuclear weapons that might 
depend on tritium-driven thermonuclear reactions for a major part of their 
explosive y ie ld, tr i t ium is used in the "boosting"** of fission nuclear 
weapons. At present, tr i t ium for nuclear weapons use is produced only at the 
Savannah River Plant, although coproduction of tr i t ium and plutonium r ild be 
accomplished at the Han ford N Reactor (Ref. 3, p. 145). Thus, a cutoff of 
special nuclear materials production at the defense production reactors would 
mean the certain disablement, in approximately a decade, of one-half of the 
nuclear weapons stockpile that uses tr i t ium. Such a prospect wculd probably 
be attractive to the followers of the "disarm regardless" pol i t ical str ipe. 

The act iv i ty in the Rocky Flats Plant w i l l naturally increase when the 
new weapons-grade plutonium starts appearing. Even during the several years 
i t takes to exercise Option 1 and start the production of new weapons-grade 
plutonium, however, there wi l l be additional activity at the Rocky Flats 
Plant. Because some of the plutonium being retired from nuclear weapons is 
not suitable for incorporation in new nuclear weapons, that plutonium must be 
chemically purified at the Rocky Flats Plant. 

" . . . (the) question had to do with plutonium that was identified 
as unusable in the stockpile report. I believe you are referring 
to the material that is weapons-grade, but in a condition that i t 
needs to be puri f ied, to have certain contaminant materials taken 
out of i t . Anericium is one that grows in as the mate r ia l ages, 
and another is gallium, which is one of 'die stabil izing elements 
that we put i n . 

•Tritium decays with a 12.26 year ha l f - l i f e , which corresponds to roughly a 
5.7% rate of annual disappearance. 

••"Boosting" is the enhancement of a fission reaction by thermonuclear 
neutrons where the energy released in the thermonuclear reaction is a small 
fraction of the total . Tritium is used in boosting. 
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"You are correct that in the early years up to 1985, there is a 
considerable amount of material that is not directly usable in 
weapons production in the form that i t exists today. I t does have 
to go through this chemical processing to put i t into a useable form. 

"The plant at Rocky Flats does have a new building that has been 
dedicated, and i t wi l l come on line in the second quarter of 1982. 
The building wi l l have a large capacity and wi l l be able to handle 
the problem." [Ref. 3, p. 11 .] 

The Rocky Flats Plant is located at the western edge of the Denver 
metropolitan area. The plant's contribution to the Denver Metropolitan 
economy is small and there is ve-y l i t t l e , i f any, of the Halo Effect that is 
found near the Federal reservations at Han ford and Savannah Piver. In the 
past, there have been several citizen protests and confrontations over the 
plutonium processing act iv i t ies at Rocky Flats, and there is current 
environmental concern by portions of the Colorado State Government.'' 
Possibly, further protests and confrontations may be generated by any increase 
in plutonium processing at the Reeky Flats Plant. 

I I I . OPTION 2 

A. Scope 

Option 2 can be characterized as the mod<-"-nization of the defense 
production reactors and not just the restorative action of Option 1. By 
replacing the defense production reactors with modern reactors, the DOE would 
benefit from the previous quarter century of progress in reactor technology. 
By locating the new reactors at the present Federal reservations at Han ford 
and Savannah River, the DOE would be able to capitalize on the Halo Effect to 
minimize adverse reactions of local and regional populations. The other 
issues that pertain to Option 1 would also apply to Option 2, although the 
degree of applicabil ity is different. Assuming that the >-eactor technology 
selected in Option 2 has direct commercial power reactor applications, there 
is the additional benefit of providing welcome business for the domestic 
nuclear reactor manufacturers; however, there would also be the certainty of 
generating great opposition from the arms-control community. 

B. Commercial Benefits 
The current outlook for reactor orders in the 1990s is bleak. The 

opportunity to build defense production reactors would allow domestic reactor 



manufacturers a chance to preserve their design teams and construction 
capabilities. Even i f only one new defense production reactor were bu i l t , i t 
would allow at least one domestic concern to benefit and perhaps to survive. 
The competition to build a reactor under Option 2 should be extremely intense. 

Option 2 would permit the building of a reactor without f i r s t having the 
design publicly dissected and debated before the NRC, because the "grandfather 
clause" in the Atomic Energy Act would provide an exemption from the licensing 
requirement. I f the technology to be employed in Option 2 were to be trans¬ 
ferred to the private commercial-power market, i t would have to go through the 
NRC licensing procedure. Having a similar successful reactor operating under 
the DOE aegis could be a great help in obtaining a license. 

The question of how much technoloqv could be transferred from the 
defense production reactor to the private commercial power sector has been 
addressed by the General Atomic Company, assuming that their reactor 
candidate, the High Temperature Gas Cooled Reactor (FfTGR), was chosen for the 
replacement production reactor (RPR). 

"The benefits to the civi l ian HTGR program emanating from the 
HTGR-RPR are great as we see i t . This benefit is primarily based 
on the carryover of design and development act iv i t ies, on the order 
of 80?, for the HTGR-RPR case to the civi l ian case. This, in our 
interpretation, provides a substantial added basis to pursue the 
HTGR-RPR project." [Ref. 1?.] 

Manufacturers of competing candidate reactors have undoubtedly also 
addressed this question with much the sare result. 

The question of whether the choice of a given commercial reactor 
technology for Option 2 wi l l inhibit the future foreign sales of that reactor 
has been answered by the General Accounting Offfee. 

"A number of countries are proceeding toward commercial develop¬ 
ment of advanced nuclear technology, such as breeder reactors and 
the fuel-reprocessing fac i l i t ies to sustain them. They view breeder 
reactors as a future means of increased energy independence. US 
companies in the past were encouraged to pursue this advanced 
technology; however, the present ban on i ts commercial application 
for nonproli feration reasons has caused the United States to lag 
behind other countries. This couTd only hurt the abi l i ty of US 
companies to participate in future nuclear markets." [Ref. 13.] 

Thus, the Option 2 selection of an advanced reactor design is thought to be 
beneficial to domestic reactor manufacturers. 
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The cho'ce of Option 2 should generate determined opposition by those 

who disfavor nuclear power. Groups such as Cr i t i ca l Mass, Center for Science 

in the Public Interest , Environmental Action Foundation, Friends of the Earth, 

Natural Resources Defense Council, Task Force Against Muclear Po l lu t ion , 

Public Ci t izen, Public Citizen Action Group, Sierra Club, Union of Concerned 

Scient is ts , and others* might intervene through court actions concerning the 

adequacy of environmental impact statements that would undoubtedly have to be 

f i l e d under the NEPA i f Option 2 were selected. Such groups would also be 

joined in opposition by the arms -ontrol community, which is resolutely opposed 

to any lowering of the barr ier between mi l i ta ry and commercial nuclear power. 

C. Arms Controj I ssues 

Unlike the Option 1 Arms Control Impact Statement (ACIS) that should 

cause l i t t l e or no react ion, the Option 2 ACIS can be counted on to raise a 

storm of protest and much concern both within and without Congress. The basic 

reason is that one of the shibboleths of the arms control community is the 

f irm conviction that m i l i t a ry and c i v i l i an applications of nuclear energy must 

remain separate and d is t inc t to prevent, or at least i n h i b i t , the spread of 

nuclear weapons to more nations. The report of the Wonproi i fe r a t i on Alterna¬ 

t ive Systems Assessment Program -NASAP) provides a su.rcinct summary of th is 

argument. 

"The problem of pro l i fe ra t ion is the, danger posed by the movement 
toward or acquisi t ion of a nuclear-weapons capabi l i ty by a nation 
or subnational group presently without i t . This danger would be 
aggravated by the s im i l a r i t y of the nuclear materials and f a c i l i t i e s 
involved in similar processes of developing ei ther nuclear Dowpr or 
nuclear-weapons capabi l i t ies . In tu rn , these s im i la r i t i es can make 
the real purpose of a nuclear development ambiguous throughout much 
of the process. The decision to acquire a nuclear-weapons capabil¬ 
i t y may be faced at any time in the course of th is development and 
is influenced by three primary considerations. These are the cjpply 
of mater ia ls, f a c i l i t i e s , and expert ise; the demand for weapons; and 
the would-be pro! i f era tor 's perceptions of the po l i t i ca l and m i l i ¬ 
tary r isks enta i led, that i s , the risk of detection and response by 
one or more nations, or by the international community as a whole. 

*A representative selection of the views of those opposed to nuclear power can 
be found in Refs. 14-18. 



"In facing the complex decision to move toward or acquire nuclear 
weapons, a nation or a subnational group is l ikely to choose a 
course of action that ensures the greatest chance of success at the 
least risk of detection and response. Where there is a choice, i t 
is between an independent mil i tary capability and an abuse of 
civi l ian fac i l i t ies . As the development of a nuclear power program 
overlaps the development of a nuclear weapons program and is recog¬ 
nized as legitimate, so a decision to acquire a nuclear weapons 
capability can be implemented with reduced polit ical and mil i tary 
risks. I f al l actions are legitimate, the risks are minimized 
because al l actions are just i f iable in terms of their nonmilitary 
purposes. 

"For this reason, proliferation resistance focuses upon the degree 
to which overlap between military and civi l ian nuclear power programs 
may be prevented or reduced. Where the two programs do not overlap, 
the distance between a civi l ian nuclear power program and the posses¬ 
sion of nuclear weapons would be appropriately measured by the addi¬ 
tional resources and time involved after a nation makes a commitment 
which violates agreements or conventions of international behavior. 
The nature of those resources and the time necessary to marshal them 
productively would help determine the likelihood of exposure to risk 
that a nation runs in moving toward or acquiring a nuclear weapons 
capability from a starting point in a civi l ian nuclear program." 
[Ref. 19.] 

Thus the applicabil ity of the Option 2 defense production reactor to c iv i l ian 
nuclear power is an anathema to those whose primary concern is nuclear nonpro-
1 i terat ion.* 

I t is specious, however, to apply this line of reasoning to the US 
production of special nuclear materials. The US is already a nuclear weapons 
state and there can be, therefore, no valid concern: about nuclear prolifera¬ 
t ion. Inherent in applying this line of reasoning to non-nuclear-weapons 
states is the supposition that there is a fundamental difference between 
civ i l ian and military nuclear reactors. Any supposed dichotomy between the 
c iv i l ian and mil i tary production of plutonium and tr i t ium is institutional at 
most. There is no fundamental difference between the plutonium produced for 
nuclear power or for nuclear weapons. The tr i t ium used in nuclear weapons is 
the same tr i t ium as might someday be used in a fusion power reactor. The fact 

*A good expression of the Carter Administration views on this aspect of nonpro-
l i ferat ion policy was given by Lawrence Scheinman, Senior Advisor to the Under 
Secretary of State for Security Assistance, Science and Technology, in his 
talk, "United States Non-Proliferation Policy," given at the 18th Annual ASME 
Symposium, March 16-17, 1978, Albuquerque, New Mexico. 
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that the Atomic Energy Act codified a difference in the licensing require¬ 
ments for civi l ian and military special nuclear materials has already been 
mentioned. President Eisenhower's "Atoms for Peace" in i t ia t ive also isolated 
the commercial fuel cycle from military applications. This in i t ia t ive was the 
dominant ingredient of the US nuclear foreign policy from its inception in 
1954 through the Indian nuclear explosion in the Rathjathastan Desert in 1974. 

One of the myths that was current during these decades, and s t i l l 
persists to some extent, was that plutonium created in power reactors was 
unf i t for use in nuclear weapons. Specifically, i t was thought that reactor-
grade plutonium had such a high concentration of the plutonium isotope 240 
that any weapon made from such plutonium would detonate prematurely with no 
mi l i ta r i l y significant yield. This canard was completely exposed by Albert 
Wohlstetter in his testimony given in the United Kingdom's hearings on nuclear 
reprocessing at the Windscale and Calder Works. Professor Wohlstetter testi¬ 
fied in response to the statement that "Whatever the facts about the usability 
of reactor-grade plutonium in a nuclear explosive, no country has ever used 
i t . " (Ref. 20, p. 55.) 

"F i rs t , this assertion is simply false. While the exact details 
are classified, I am able to say that the United States, for 
example, has exploded a device using reactor-grade plutonium. 
Second, this argument, especially as recently formulated, is even 
more meaningless than I have so far suggested, since "reactor-grade 
plutonium" simply means plutonium that has been produced by long 
irradiation periods and as a result has a higher plutonium-240 and 
-242 content.1-1 [Ref. 20, p. 38.] 

Professor Wohlstetter then went on to describe how not uncommon irregu¬ 
lar i t ies in the operation of light-water reactors, which are by far the most 
prevalent commercial nuclear power reactor type, can produce sizeable amounts 
of weapons-grade plutonium. 

I t should be manifest to al l that there is no technical demarcation 
between the military and civi l ian nuclear reactor technology and that there 
never was one. What has persisted over the decades is just the misconception 
that such a linkage does not exist. Thus, although the Option 2 ACIS may 
create an uproar, sensible debate wil l help to show that the nonprol i ferat i on 
worries caused by the supposed lowering of the wall between the civ i l ian and 
mil i tary atom are groundless for Option 2. 
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IV. OPTION 3 

A. Scope 

Option 3 can be characterized as the marshaling of commercial nuclear 
power reactor capacity for the production of special nuclear materials. All 
of the issues pertaining to Options 1 and 1 also apply to a greater extent to 
Option 3. Additional institutional issues that can be expected from Option 3 
are connected with the US Spent Fuel Policy and the agreement between the US 
and the International Atomic Energy Agency (IAEA) to place certain US civ i l ian 
nuclear energy fac i l i t ies under IAEA Safeguards. 

Unlike Options 1 and 2, Option 3 also has a significant technological 
risk issue associated with i t . That technological risk issue involves the 
feasibi l i ty of developing a satisfactory special isotope separation (SIS) 
process to remove the higher atomic weight isotopes from reactor-grade 
Plutonium to make weapons-grade plutonium. This study assumes that a satisfac¬ 
tory SIS wi l l be developed in time for an Option 3 implementation. 

B. Issues Related to US Spent Fuel Policies 

The "spent fuel" that is taken from light-water commercial reactors has 
lost only about 1-2% of i ts energy potential as a nuclear fuel .* I t has been 
a basic assumption of the commercial nuclear power industry that the unused 
part of the nuclear fuel , about 98% of the original fuel value, would be 
retrieved for eventual use. Spent fuel storage fac i l i t ies at nuclear reactor 
sites were sized with the idea of providing a temporary storage until shipment 
to reprocessing plants could be made. The projected monetary value of 
reprocessed fuel has been factored into the financial planning for u t i l i t i es 
operating commercial nuclear power plants. 

In April 1977, President Carter made permanent the temporary delay in 
fuel reprocessing ordered by President Ford in October 1976. Ut i l i t ies were 
then faced with the problem of whether the spent fuel is reusable and an asset 
or just waste and a l i a b i l i t y . In addition, their temporary storage fac i l i t ies 
had a limited capacity that, when reached, would force reactors to shut down. 

•The General Aco^nting Office has made several excellent .tudies of the US 
spent nuclear fuel policies. See Refs. 21-23. 
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In October 1977, the DOE announced the presidentially approved Spent 
Fuel Storage Policy. Under this policy, u t i l i t i e s would be permitted to 
deliver spent fuel at their expense to an approved Federal storage fac i l i t y 
for a "nondiscriminatory" charge. Such a charge would be subject to prepay¬ 
ment and would cover all government expenses connected with building and 
maintaining the storage fac i l i t i es . Title to the spent fuel would be assumed 
by the government, and the storage fac i l i t ies would be licensed by the MRC. 
Provisions would be made for rebates i f fuel reprocessing were ever 
performed. The Spent Fuel Act of 1979 was submitted to Congress in March 1979 
to implement this policy. A "Final Environmental Impact Statement" was 

24 released in May 1980. To date, no legislative action has been taken to 
implement the above spent fuel policy. I f such legislation were to become 
law, i t would seem highly unlikely that any spent fuel would be handled under 
this policy because the requirement for NRC licensing would open the door to 
interminable delays through intervenor lawsuits. 

If Option 3 were selected, i t is clear that reprocessing commercial 
spent fuel to extract plutonium would be embroiled in the controversy over the 
Carter Administration Spent Fuel Policy. I t may be possible, however, to 
break the impasse by using the need for more special nnclear materials for 
nuclear weapons to establish a rational spent fuel policy and industry. 

C. US-IAEA Agreement to Safeguard Certain US Facil it ies 
In December 1967, President Johnson made a commitment to voluntarily 

place US civi l ian nuclear fac i l i t ies under IAEA Safeguards. This commitment, 
along with the Nuclear Non-Pro! Iferation Treaty, was regarded as being 
fundamental to the US nonproliferation efforts. I t was hoped that the 
voluntary participation of the US civ i l ian nuclear fac i l i t ies in IAEA 
Safeguards would set a good example that might induce proliferators such as 
India and possibly others to place their fac i l i t ies under IAEA Safeguards. A 
side benefit to the US would be the abi l i ty to study the effectiveness of the 
IAEA Safeguards process at f i r s t hand. Presidents Nixon, Ford, and Carter 
have reaffirmed the commitment. The agreement was reached with the IAEA on 
September 17, 1976.25 

Not al l US nuclear fac i l i t ies are subject to IAEA Safeguards, as all 
fac i l i t ies with national security interest are specifically excluded. Also, 
the sheer number of US c iv i l ian fac i l i t ies would be too much of a task for the 
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IAEA to safeguard. Therefore, the fac i l i t ies to be placed under safeguards 

would be selected by the IAEA from a l i s t of el igible fac i l i t i es submitted by 

the US. Holsey G. Handyside, former Deputy Assistant Secretary for Inter¬ 

national Nuclear and Technical Programs, DOE, test i f ied that the US national 

security interests would be protected under this agreement. 

"US national security interests are fu l ly protected. The United 
States ray at any time, in l ight of national security considera¬ 
tions, remove fac i l i t i es from the e l i g i b i l i t y l i s t (or add fac i l i ¬ 
ties to that l i s t ) or withdraw nuclear material from el ig ib le 
fac i l i t i es for transfer to fac i l i t i es not el ig ible for IAEA 
safeguards." [Ref. 26.] 

Thus, the US-IAEA agreement to place certain US fac i l i t i es under IAEA 

Safeguards would not seem to preclude Option 3. Whether the US would actually 

be w i l l ing to tarnish the patina of i t s "good world c i t izen" image by removing 

national-security-related fac i l i t i es or materials from the IAEA e l i g i b i l i t y 

l i s t is problematical. 

V. CONCLUSIONS 

There are no legal barriers to any of the options in this study. No 

legislat ive re l ie f is required to pursue any or al l options. Only budgetary 

authority and appropriations are required. With the exception of the need for 

a timely SIS development for Option 3, there are no technical barriers to 

these options. There are, however, serious pol i t ical controversies attached to 

each option, and the degree of severity is roughly from Option 1 to Option 3. 

Besides f u l f i l l i n g the mil i tary needs for special nuclear materials 

production, Options 2 and 3 can have a profound beneficial effect on the 

commercial nuclear power industry. In particular, Options 2 and 3, i f pursued 

forthwith, might prevent the foreclosure of the nuclear power option for the 

US. Option 2 would allow US reactor manufacturers to demonstrate advanced 

nuclear reactors with the Federal Government assuming much of the "front end" 

development cost that is now so hard to cover by risk capital . Option 3 would 

benefit the public u t i l i t i e s that use nuclear reactors by breaking the present 

impasse on nuclear fuel reprocessing. 

The key to successful realization of Options 2 and 3 is the deliberate 

use of mil i tary needs for special nuclear materials production and the "grand¬ 

father clause" of the Atomic Energy Act to preclude the delaying and harassing 
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tact ics of opponents to nuclear power, nuclear weapons, b i g bus iness, modern 

technology, and so f o r t h , whose b a r r a t r y in the past has been so e f f e c t i v e i n 

intervenor a c t i o n s . F i rm, d e c i s i v e , and, above a l l , prompt ac t ion is needed. 
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